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PROPAKT
SECTION 1: HAZARD WARNING

CAUTION CAUTION CAUTION

BEWARE! GAS PROCESSING UNITS ARE COMPLICATED AND
DANGEROUS PIECES OF EQUIPMENT IF YOU ARE NOT FULLY

TRAINED AND FAMILIAR WITH THEIR OPERATION.

BEFORE STARTING THIS UNIT
FAMILIARIZE YOURSELF }VITH THE UNIT

A gas/air mixture under pressure can explode!!!
Sour gas is extremely poisonous!!!

You can be severely injured or killed.

Make sure the unit is sufficiently purged of any explosive
mixture and there are no gas leaks before starting.

Unit startup/shutdown procedure to be carried out by trained,
authorized personnel only.

Operational inquiries can be directed to Propak
For replaeement parts / maintenance assistance contact Propak

After completing the above, begin proper starting procedure.

CAUTION CAUTION

505 East Lake Boulevard, Postal Bag #2 Airdrie, Alberta, Canada T4B 2C3
Bus: (4031 912-7000 Fax: (403) 912-7095 email: email@propak-sys.com

ENGINEERS. FABRICATOBS & CONSTNUCTONS FOB OIL & GAS PROCESSING

CAUTION
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ITTIIITITTIIITTI¡TIITTITITTTITTIIIIITI¡ITTI¡TT
PRODUCT & FIELD SERVICES DIVISION

T¡ITTTIIITITTTIIIIITIITIIIIIITIIIIIIITTTIITTII

Propak's Product & Field Services Division provides complete field

services for all your gas processing needs.

. Engineering Feasibility & Plant Optimization Studies

. Plant Troubleshooting

. Plant Mothballing

Turnaround Planning

o Operator Training

. Maintenance & Repairs

. Vessel Repairs & Modifications

o Exchanger Re-tubing & Repairs

. Aerial Cooler Re-rating & Repairs

. Direct Fired Heater Re-rating & Burner Management

. Direct Fired Heater Coil, Burner, Refractory Repairs

. Tower Inspections & Re-traying

o Piping Modifications & Repairs

. Extensive Parts Inventory

. Mycom Compressor Parts & Services

AVAILABLE 24 HRS

QUALITY PRODUCTS AND SERWCE

Contacts:

Phone Sen'ice:
Fax:

Service:
Parts:

Pat Randall
Barry Sweetman

403-912-7260
403-9t2-72sr

403-912-7000
403-912-7252

l-800-408-4434 Canadian & US Custorrrers

ernail: prandall@propak-sys.coln

rN.,'/NÊÊRS tsA¡lR/a;A7()R:ìe (lON,';tRti(lroRs ¡ oRott 't' (tAò^pRot)Flis/N
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IITIIITTTIIII¡IIITTTTITITTITTIIIIITTIIITITIITT
F/'.[iï-S / SËRl/fCE / CQf,fËRËSSfüff trËt/d"fr{F,$

An authorized distributor for Dresser-Rand, Knox Western, Sullair and Mycom
compressors, offers a wide range of services for the following Quality
compression products:

OEM after-market market parts support for the following compressor products

Dresser - Rand
. HOS Series
o VIP Series
. RHD / RDS Series
. Cub / Supercub Series
. KOA / KOB / KOC Series
. Worthington

Knox Western
Eagle Series
TP Series

Sullair / Mvcom
Oil Flooded screw
Compressors

Services offered:
. Compressor Overhaul
o Routine Compressor / Engine Maintenance
o Field Revamps and Package Modifications
. Complete Shop Re-packaging
o Consignment parts agreements

Propak's factory trained service technicians use only genuine OEM parts.

. CompressorR*manufacturing
complete repackaging service for all makes of compressors that
covers re-engineering, modifying unit drawings and operating
manuals, cooler re-rating and manufacturing, vessel fabrication, field
installation / construction, and unit start up.

W|TH PROPAK CA MPRESS ION
YAU CAN EXPECT {WORE AND SPËIVD LESS

Contacts: Service
Parts
Sales

Dennis Richter
Barry Sweetman
Wnston McHardy

403-912-7257
403-912-7251
403-912-7281

¡ÀJaìiilÉ ERS ÊABRI OA IOR.S & (iONS IRll(.' IORS r O R O lL r, (;AS pROOE.Síii NC7/-)

Pl"¡cr':c Sli¿s: 4û*r-Íli2-7iriìû Fax:4û3-912-7t11 Email:sales@propak-sys.cCInr



 



BASIS OF'DESIGN

The following describes a modularized and packaged gas compressor, designed and fabricated for Apache Canada

Limited, consisting of a compressor, natural gas driven engine and aerial cooler being used for the compression of a

natural gas mixture for installation the Hamburg gas processing facility, LSD: 02-06-097-ll W6M.

The inlet flow is a natural gas mixture. Three stages of compression deliver the gas to the pipeline at 1200 kPag

(minimum), and49 oC. The gas mixture consists of the following components;

1.0000TOTAL

0.0

0.0003

0.0063

0.0233

0.9201

0.0360

0.0073

0.0012

0.0015

0.0010

0.0005

0.0005

0.0021

8-10ppm

HYDROGEN

HELIUM

NITROGEN

CARBON DIOXIDE

METHANE

ETHANE

PROPANE

I.BUTANE

N.BUTANE

I.PENTANE

N.PENTANE

HEXANE

HEPTANE +

HYDROGEN SULFIDE

MOLE FRACTIONCOMPONENT

Apache Canada Limited. - Hamburg Gas Plant, Alberta
Natural Gas Compressor, Propak Project#99420



 



DESIGN DESCRIPTION

PROCESS

All process piping and vessels have been designed for sour gas service, with l/8" corrosion allowance.

Stage one suction has been designed for a pressure of45l6 kPag at 149"C. Stage one discharge has been designed

for a pressure of 4447 kPag at 176"C and has a full flow relief valve set at3412kPag.

Stage two suction has been designed to 4516 kPag at 149"C. The second stage discharge PSV has been designed for

full flow and has been set at8720kPag.

Stage three suction has been designed to 9067 kPag at 149'C. The second stage discharge PSV has been designed for

full flow and has been set at 11377 kPag.

INSTRUMENT AIR

The instrument air system is designed for a maximum pressure of 1034 kPag. Protection for this system must be

provided upstream ofthe compressor skid edge.

ENGINE FUEL AND START GAS

The engine fuel supply line is designed for a maximum pressure of 1034 kPag. Protection for this system must be

provided upstream ofthe compressor skid edge.

The engine start gas has been designed for 1034 kPag start gas supply pressure. Protection for this system must be

provided upstream of the compressor skid edge.

Apache Canada Limited - Hamburg Gas Plant, Alberta
Natural Gas Compressor, Propak Project #99420

2
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Apache Canada Limited- Hamburg, Alberta Propok Job# 99420

Apache Ganada Limited
LSD: 02-06-097-l I W6M

2-6 Hamburg 1478 hp Compressor Package

Operations and Maintenance Manual
Propak Systems Unit #99420

The following text describes a packaged gas compressor unit, designed and fabricated

for Apache Canada Limited at the Hamburg Compressor Station, LSD: 02-06-097-11

W6M. Compression of the gas stream is provided by a 1478 hp gas engine driven,

three throw reciprocating compressor.

CAUTION: Operation and adjustment of this equipment should only be attempted by

quatified personnel, and accordingly the equipment descriptions and operating

procedures contained hereín assume a thorough working knowledge of gas

cornpress ion systems, equipment, and safety procedures. Please refer to the standard

instructions contained in tab A of the Dresser-Rand Instructíon and Pafts list, enclosed

in the "Compressot"' section of this manualfor additional information.

WARNING!! Seruice to this equípment should never be undeftaken other than by fully

qualified personnef with specific trainíng in the safety procedures required to work in

explosive or toxic gas (HzS) environments, and using only appropriate tools and safety

equípment. ln no instance should any pressure component, instrument, valve, or other

part exposed fo the process gas stream be removed, disassembled, opened, or

otherwise disturbed causing process gas fo escape inside the compressor building

without first depressurizing, fully purging with non-toxic gas, and positively isolatíng all

process gas piping system connectíons from the compressor building. Approved

breathing apparatus must always be worn to prevent personal injury or death.

Equipment safety alarms including electronic fire, and combustible gas detection

sysfemg should never be bypassed or defeated.

OperatingManual Page 3



Canada Limited- Alberta Job# 99420

I.O OVERVIEW

The compressor un¡t described herein is designed to compress a gas mixture in three

stages from a suction pressure range of 25-200 psig, to a discharge pressure of

approximately 1200 psig.

The new unit is a fully packaged modular gas compressor. All equipment is mounted

on a concrete filled structural steel skid, c/w cooling and lubrication systems, controls,

gas scrubbers, pulsation bottles, pressure piping and appurtenances. A self framing,

insulated steel building is installed on the skid base to enclose the equipment and clw a

bridge crane for field service of heavy lift components. Gare has been taken in the

design and detail of the equipment to ensure safe and reliable performance within the

design parameters. Unless stated specifically herein, never disarm or disable any

safety switches or alarms without first consulting the manufacturer. Always consult the

manufacturer prior to changing the operating parameters or loading configurations to

those outside the design performance envelope. The manufacturer should be

consulted immediately in the event of severe vibration, unusual mechanical noise, or

other abnormality. Among other various shutdown devices, process pressure

transmitters and temperature thermocouples are provided for both real-time indication

and to protect the compressor from extreme operating conditions, and to cause the unit

to shutdown in the event of process upset conditions (i.e. loss of inlet pressure, blocked

discharge line, failed valve, etc.). The pressure transmitters are mounted locally at the

process connection (inlet pulsation bottle nozzle and pressure piping downstream of

each of the discharge pulsation bottles) and are equipped with isolating block and

bleed needle valvesl at the process pressure sensing point. The process

thermocouples are installed in the inlet suction piping to each stage and in the

discharge pulsation bottle nozzles.

CAIJTTON: These needte valvesl are installed for seruice only and shoutd always

remain fully opened. Never operate the unit with the needle valves closed, or the

control panel safety protection and shutdown system will become disabled.

OperatingManual Page 4



Apache Canada Limited- Hamburg, Alberta Propak Job# 99420

2.0 PERFORMANCE

Stages 1, 2 & 3 compress inlet gas from the suct¡on range 25-200 psig to
approximately 1200 ps¡g. Compressor discharge pressure is a function of the

resistance of the flow system downstream of the compressor.

Separate performance curves for stg-1 , 2 & 3 are included in the 'PROCESS" section

and are calculated at varying inlet pressures and WCP settings. The discharge

pressure and engine speed are fixed for each performance curve, inlet pressure (psig)

varies across the x-axis, capacity (mmscf/d) and horsepower (bhp) vary on the y-axis of

the graph. Lines are alphanumerically labeled and each represents a different setting

(percent of total extension) of the WCP (variable volume clearance pocket). The

compression horsepower read from the performance curves does not include the

approximately 58 bhp required to drive the cooler fan. This should be added to the

aggregate of the stg-1, 2 & 3 horsepower to obtain the total brake horsepower for a

given condition. Performance is calculated at rated speed, capacity and horsepower

may be corrected for actual operating speed as follows:

W 
x mmscf/d or bhp = corrected mmscf/d or bhp

Refer to the Section 6 of this manual for the 'PROCESS" section included with this

overview for flowrates at individual suction pressures.

OperotingManual Page 5



Apache Canada Limited Hamburg, Alberta Propak Job# 99420

2.I COMPRESSOR PERFORMANCE DATA SHEETS

The following is a sample performance data sheet:

DnÉSSIR-RàND ctÀs FTEIJD CoMPRESSoR PERToRìß¡¡CE (DRSIUE eopyrlght 1996-1997 v1.2)

PÀCKÀGER: Propak ConE)ression
¡JOCÀIION: Àlbêrta
JOB/REF : 1?00 Bhp Stock Unit
JOBSrIIE : ÀÍib r (Í) : 95. ¡It. (Fr) :
Ref. Prêssure ( PSIÀ) : L4.?O Ref,. |[esqr. (F):
COMPRESSOR: trræ : 6 BOS 4 Stroke (IN):

.....CaIc RPM r 1000.0 Max RPM :
DRIVER: Ty?e : Gas Engine Àwail (EP) ;

DAEE: atu]' 28, 1998
FII,E: CU006E3.DA!! il 1il

CÀLC Bf: Plopak Enginee!
3000. Àtm ( PsrÀ): 13.17

60.
6.0

1200.0
1715.0

Rod Dia(IN): 2.500
Coo].er (EP): ?0.0
lilodêl: 636O6IAIiE

1
2
3
4
5
6
7
8
9
10
11
t2
13
L4
15
L6
L7
1.8

19
20

stag€ Nr¡ribeE
Gag
Dly Gas ¡úo1. Wej.ght
Dly Cas spec. cravity
c!'/cv G L4.7/6O
Àvg. l¡e88 . E¡pon, (K)
Àvg. voI. Expon. (N)
Gas crit . llêûrE)èrature
Gas crit. P!êssule
z stsdard
z suction
z Dischargê
In].et Esq)erature
I¡1et Prêss. G Cyl I'Ig
Intelstag€ Press. Drop
Dj.sch. Pless. G cyt FIg
Retio of coÍE)ression
Àdiåbatic Disch. !!qE).
Est, Àctual Disch. !!sll)
stg. Piston Displ.
Stg. Inlet capacity
cÀtÀcrltf Àctruã¡J nEtl
CÀPÀCITT ÀCIIUAIJ DRT
|IOIIÀT¡ COMPRESSOR PO¡{ER

1
NatuEa].

LA.A2?
.650

L.277
1.268
L.25?

R 38¿.092
PSrÀ 675.549

PSIS

PSIG

2
NatuÊal.

ta.a27
.650

L.277
!.256
1.253

384.092
675 .549

.998

.962

.961
120 .00
244.OA

1-50
664 - 55
2 -2AO

3
Natuta].

Lg.a27
.650

L-277
L,275
1,295

384 . O92
6?5 .549

.998

.915

.923
120.00
65¿. 39

1. 00
1414.00

2.138
223.27
232.O3
250.2
191. 4
!2.24

'.2.22

Ps= 150 psig
Pd= 1¿OO PSIG

(1) stg 1 ¿!.l N.À

.998

.9?0

.965
60 .00

L47 .75
2.OO

290.t4
1.885

134.59
146. 98

904.7
754.6
L2.24
L2.22

1645 .00

F
F

CTM

ÀCFM
!,M¡tcrD
l'rMf¡crD

EP

226.20
239. 38

704.3
452.2
L2.24
L2.22

2L
22
23
24

25
26
27
2A
29
30
31
32
33
34
35
36
37
38
39
40
4L
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
51

59

Stage ntriber at (EE/CE)
Fræ Ext,/cyl, Bole
Cy].inder PatteEn
RDP
lta¡fP
CyI. Àction/BE Rod Dia.
Braj(e ¡)oweE / cy].inder
EE Discl¡. vo]., Eff.
Cl Díscl¡. vo1, Eff.
Bl l!].et vo1. Eff.
CE In].et vo].. Eff.
Àvg. In].et vo].. Eff.
8E C].earæce Reqd.
lE C].earÐce ¡¿in.
EE Poêket open
BE Clearüce Àdded
cE Clearüce Reqd.
cl Clearüce !4in.
cE clêarüce Àdded
vå].vê Mod€l - BE
vã].vê Mod€]. - cE

L/L
#/rlr x/13.000

L/r 2/2 3/3

GL2202
PSrc 585.0

3/13.000
ø12202

585 .0
644.O

DÀl .00
432.2
49.52
5L.26
82.00
84.87
83.43
22.OA
1?.80
3.95
34. L

17 -70
L7 .70

.0
PF6?
PA67

2/LL.5Oo 4/ 7.OOO
c:l220L eL2L97

775.O
855.O

DÀ/.oo
614. 9

644.0
¡¡À/ .00

11.8
.00
.00
.00
.00
.00

1? .80
17 .80

.00
.o

l7 .70
t7 .70

.0
PF67
PF67

PSIG
Àct. /IN

EP
I
I
I
I
$
s
t
$

IN3
$
s

IN3

26.50
40 .38
51.14
77 .93
64.54
48.61
18 .80

1500.0
1650.0

DÀ/.00
545.9
4L.32
43.97
7 4.29
79 .05
76.67
27 .27
L7 .70
10-o0
22.L

2L.30
2L.30

.0

valves / colner (EEICE)
va].ve Lift - EE IN
vålve Lift - cE IN
Vatve Lift Àree - BE SQIN
Valve Lif,t Àrea - cE SQIN
ÀPI In].et v].v ve]. Àvg. fPM
Flangte Ges Load - T
Flenge Gas Load - C

Max. Allow. cas Loed
Combined Rod Load - T
Combined Rod Load - C

Mex Allotr Rod Loed
Rêcip. weight 0 XHD Pin
ReversaL G xHD Pin

2/2 2/2
.080 .080
.080 .080

x0.420 1o.420
LO.420 LO.420
625L.3 6251.3

I,BF -725
LBF -725
r.BF 60000
r,EF 37547
LBF -26939
r,BF 60000
LB 379.0

DEG 160. O

35 .00
185 .8
19 .80
19 .80

.0
PF6O
PF6O

2/2
. o80
. o80

7 .360
7.360

6889.6
L7 476

-19626
60000
24L23

-27222
60000
379.0
175. O

Pr'48
PE48

!/L
.080
.080

5.640
5.640

6388 .3
36257

-40914
60000
32265

-30896
60000
379.0
175.0

OperatingManual Page 6
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Canada Limited- Alberta

Following is a line by line chart for interpretation of the performance data sheets:

Job# 99420

variable volume clearance pocket (VVCP) openH.E. pocket open (%)39

cylinder minimum or inherent head end clearance volumeH.E. clearance volume
minimum (%)

38

total required head end clearance volume at the specified design

condition (inherent clearance plus added clearance)
H.E. clearance volume
required (%)

37

the numerical average of line 32 &' 33: or ACFM + CFM :average inlet
volumetric efficiency

percent average inlet
volumetric efficiency

36

cylinder crank end VEInr¡ : calculated degrees ofcrank rotation where

the cvlinder CE suction valves are opened + 180"
percent C.E. inlet
volumetric efficiency

35

cylinder head end VEInr1 : calculated degrees of crank rotation where

the cylinder HE suction valves are opened + I 80o

percent H.E. inlet
volumetric efficiency

34

cylinder crank end VEd"n : calculated degrees ofcrank rotation where

the cvlinder CE discharge valves are opened + l80o
percent C.E. discharge
volumetric efficiency

33

cylinder head end VEdnq : calculated degrees of crank rotation where

the cvlinder HE discharee valves are opened + 180o

percent H.E. discharge
volumetric efficiency

32

compressor brake horsepower (bhp) per cylinderbrake oower per cvlinder31

DA:double actil¡rg; NA=ron-acting; SACE:single acting crank end;

SAHE:sinsle acting head end / HE piston rod dia. (if used)
cylinder action I HE rod
diameter (inches)

30

cylinder nameplate maximum allowable working pressure (psig)

maximum safety relief valve setpoint
MAWP29

cylinder rated discharge pressure - maximum operating pf9$qq&qlÐRDP28

Dresser-Rand cylinder pattern number or ¡qcfrño reference numbercvlinder pattern27

compressor frame extension nurnber (crank throw) and cylinder bore

diameter (inches)
frame extension / cyl. bore
diameter (inches)

26

Stage ofcompression for each cylinder end.Stase mrmber at (HE/CE)25

total compressor bhp at the specified operating condition, (includes

frictional hp and auxiliary hp)
total compressor power
(brake horsepower)

24

ptross rated capacity dry (mmscf,/d +3%o at 14.65 psia & 60'F.)actual capacity (dry)23

ptross rated capacity wet (mmscfldX3o/o at 14.65 psia & 60'F.)actual capacity (weÐ22

acfrn: gas flowrate at inlet conditions, swept volume (cfrn) x
volumetric effi ciency : acfrn

inlet capacity
(actual ft3 per minute)

2t

cfrn: total piston displacement or swept volume for each stage at the

calculated operating speed
piston displacement
(ft3 per minute)

20

temperature based on known efficiencies ("F.)estimated actual discharge
temperature

t9

Tdn : adiabat'c gas discharge temperature for each stage ("F.)adiabatic discharge
temperature

18

Rc" : Pd/Ps for each stage, ratio ofabsolute pressuresratio of compression17

Pd" : sas discharge pressure at the cylinder flange (psig)discharge pressuret6

ÂP,: estimated pressure drop (percent) through the interstage gas

cooler and scrubber
interstage APl5

Ps" : sas inlet pressure at the cylinder flange (psig)inlet pressurel4
Ts" : qas inlet temperature to each stage ("F.)inlet temperature13

gas properties: i.e.; molecular weight, specific gravity, ratio of specific
heats, pseudo critical properties, compressibility, etc.

gas description2-12

data for each of follows in vertical columnsnumberI

OperatingManual Page 7



Canada Limited- Alberta Job# 99420

59 degrees reversal at the X-
head pin

the calculated degrees (crank rotation) ofcrosshead pin load reversal

loador80o:5

58 reciprocating weight (lbs) at
X-head pin

total weight (lbs) of the reciprocating mass, measured at the crosshead

ofthe con rodthe

57 maximum allowable rod
load (lbf)

the manufacturer's rated maximum permissible piston rod or frame load
(lbs force)

56 combined rod load - C
(lbf)

is the actual piston rod load (lbs force in compression); the sum of all
static (eas) loads and inertial forces at the calculated rpm

combined rod load - T
(lbf)

55 is the actual piston rod load (lbs force in tension), ie; the sum ofall
static (eas) loads and inertial forces at the calculated rpm

maximum allowable gas

load (lbÐ
54 maximum static piston rod load (calculated in lbs force) that may

applied to the frame (specified by the manufacturer)
be

flange gas load - C (lbf)53 static piston rod load (lbs force in compression) that result from gas

pressure measured at the cyl flange acting on the piston area

52 flange gas load - T (lbf) static piston rod load (lbs force in tension) that result from gas pressure

measured at the cyl flange, acting on the piston area

51 API average inlet valve
velociw (fus)

average inlet valve gas velocity (feet per second) calculatcd using API
formulae

valve lift area C.E. (if)50 crank end fully opened valve lift area (sq. in.)
valve lift area H.E. (irt')49 head end fully opened valve lift area (sq. in.)
valve lift C.E. (inches)48 crank end valve plate desigrr lift (inches)
valve lift H.E. (inches)47 head end valve plate design lift (inches)

valves per comer
H.E. i C.E.

46 number of valves installed in the cylinder H.E. / C.E. (minimum 2, one

suction and one discharge)

valve model C.E.45 cylinder crank end valve model number, size or type (description)
valve model H.E.44 cylinder head end valve model number, size or t5pe (description)

C.E. clearance volume
added (cubic inches)

43 total in3 of all 
"I"*uttce 

volume added to the crank end of the cylinder
(fixed spacers. clearance plugs, or VVCP)

C.E. clearance volume
minimum(%)

42 cylinder minimum or inherent crank end clearance volume

C.E. clearance volume
required (%)

4t total required crank end clearance volume at the specified
condition (inherent clearance plus added clearance)

design

H.E. clearance volume
added (cubic inches)

40 in3 of clearance volume added to the head end of the cylindertotal
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2.2 CAPACITY CONTROL SYSTEM

The compressor is equipped with an automatic stage-1/3 gas bypass system that

recycles stage-3 aftercooled gas back to stage-1 suction. Compressor suction

pressure is monitored via pressure transmitter (PT-100) at the inlet to the compressor.

This signal is used by the PLC to control the engine speed (llP-219), and the bypass

pressure control va¡ve (PCV-100). The goal is to maintain a constant suction pressure.

Under normal operating conditions, the engine is running at full speed (1200 RPM) and

PCV-100 fully closed. Setpoints allow the engine speed to react to the first 50-60% of

the signal and the bypass valve (PCV-100) to react during the remaining portion of the

signal. Some overlap is normal, ie: on a falling signal the engine speed may decrease

to approximately 900 rpm before the bypass valve begins opening. As the suction

pressure drops, the engine speed will respond by decreasing, followed by the bypass

valve opening to maintain the suction pressure set point at PT-100. As described in

the start sequence, once the unit is warmed up, the bypass control valve (PCV-100)

PID and the engine speed controller (SS-229) PID are switched by the operator to

automatic control.

Each compressor cylinder is a double acting design and the stg-1 and stg-2 cylinders

are complete with a manually adjustable head end variable volume clearance pocket

(WCP). WCP's enable the addition of clearance volume to the head end of the

cylinder, reducing the volumetric efficiency and thus reducing the flowrate and load.

The effect of adding clearance with the WCP's is shown on the performance curves

enclosed in the "PROCESS" section of this manual. Additional fixed clearance can be

added to the cylinder by installation of spacer rings, valve spacers, or clearance plugs.

The cylinders can also be operated in a non-acting or single acting mode by removing

the suction valves from one end, or both the head and crank ends of the cylinder, to

provide large increments of capacity control.

CAIIT\ON: The manufacturer shoutd be consulted prior to removal of valves or

changing any cytinders to a singte acting mode to ensure sufficíent rod reversals exrsf

to provide tubrication, and a/so fo ensure dynamic load limits are not exceeded.

Seyere damage to the equipment may result from ímproper loading configuration.
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3.0 COMPRESSOR

The compressor is a Dresser-Rand 6HOS-4, three cyl¡nder, balanced, horizontally

opposed reciprocating gas compressor, s/n: 6HF854. The compressor crankshaft is

forged alloy steel and has a 6.0'stroke, with a maximum rated operating speed ol 1200

rpm. The package maximum speed limit is 1200 RPM and comes with a Metrix, non-

indicating vibration transmitter, (VT-288) mounted on the compressor to shut the

package down if any abnormal conditions occur that would cause excessive vibrations

during operation. The compressor cylinder bore diameters and component ser¡al

numbers are specified in the following table and should be used for reference when

ordering parts:

Each cylinder is double acting, the 15" cylinder contains Dresser-Rand "PF67" series

plate type suction and discharge valves on both the head and crank end, the 9-112"

cylinder contains Dresser-Rand "PF48" series valves, and the 6" cylinder also conta¡ns

Dresser-Rand "PF48" valves. Process gas is admitted to the cylinder volume (at

cylinder flange suction pressure) through the suction valves. As horizontal piston

movement displaces volume in either the head end or crank end of a given cylinder,

the pressure of gas contained within the cylinder by the compressor valves (acting as

one way check valves) is increased to the discharge pressure of that stage, then is

displaced through the discharge valve for the duration of the stroke. The cylinder

castings are all nodular iron and gas cooled. All cylinder bores and pressure packings

are force feed lubricated by a positive displacement injection system. The pistons are

cast iron c/w combination rider bands/compression rings, piston rods are AlSl 4142

annealed carbon steel c/w rolled threads and 8-18 RMS finish in the packing travel

area. The cylinders are c/w standard single compartment distance pieces that are

vented to the atmosphere (building eave) outside the compressor building (after

passing through the Packing Vent & Drain Seal Pot, T-130).

6HC26591925yes#4dla36.00" 0

#3balance
6HC26581265yes#2dla29.50" 0

6HC2657495yes#1dla115.00" 0
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Care should be taken when ordering replacement service parts for the compressor ¡n

that many common parts have been designed with special metallurgical cons¡deration

that may not be readily apparent. lt is recommended that the operator familiarize

himself with the compressor and its parts by reading the Dresser-Rand Instruction and

Parts Lists located in Section 7 under the heading "Compressof' of this manual. To

ensure the correct and genuine Dresser-Rand factory replacement parts and for

authorized warranty service, Contact Propak Compression at 1-800-408-4434 or (a03)

912-7000 (24 hours).

3.I COMPRESSOR RUNNING GEAR LUBRICATION

Long compressor service life and reliability is highly dependent on an adequate supply

of clean lubricant. Please refer to the "Compressor" section of this manual for the

man ufactu rer's recom mended cran kcase I u bricati ng oil specifications.

The compressor frame running gear (crankshaft main and connecting rod bearings,

crossheads, pins and bushings) are lubricated by way of an integral positive

displacement gear pump that is direct driven from the compressor crankshaft. The oil

pump supply is drawn from the compressor crankcase sump (approximately 216 liter

capacity) and circulated through a shell & tube type lube oil cooler (E-277) and 10

micron full flow oil filter assembly (F-250). The oil filter is equipped with a local

differential pressure gauge (DPl-250), which is a canister type with a replaceable

element and is frame mounted. A pipe plug is provided and the bottom of the filter

housing to allow it to be drained. An externally adjustable oil pressure regulating valve

(set @ approximately 414 kPag), and a non-adjustable pressure relief valve (set @ 620

kPag) are provided to maintain a constant oil flow and pressure, and to protect the

equipment from overpressure. Cooled and filtered lube oil is returned to pressurize the

main oil gallery at approxímately 345 to 414 kPag. Lube oil temperature and pressure

is continuously monitored by the unit control panel with low pressure shutdown

protection set for 241 kPag falling, and high oil temperature shutdown protection set for

82C rising. Locally mounted temperature gauges are also installed on the cooler inlet

and outlet for indication.

A WILDEN, model T2, pneumatic diaphragm pump (P-276) is provided for timed and

permissive prelube and timed postlube services. The unit control panel logic ensures
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that the perm¡ssive has been satisfied before the "OK to Crank" signal is given. Timers

are adjustable by programmed logic in the control panel, however they are preset and

should requ¡re no adjustment. The pump is automatically activated from the control

panel via a shuttle valve (SV-276). The compressor frame oil level is regulated by a

Kenco LCE-9 automatic level controller (LC-270), c/w low oil level shutdown switch and

level indicator. Clean crankcase lube oil is supplied from the 400 liter daytank (integral

to the upper bridge crane rail) through a disposable, 17 micron spin on oil filter (F-270)

that requires only annual replacement to ensure free flow to the level controller. A

second pneumatically operated WILDEN T2 diaphragm pump (P-270), is included c/w

barrel fill hose to facilitate refilling the overhead storage tank. Used crankcase oil is

drained to an 800 liter waste oil storage tank located between the main skid members

behind the compressor inside the building, through a manual gate valve.

NOTE: Compressor oil should be sampled and analyzed monthly to establish service

intervals. The compressor oil filter should be serviced at every oil change.

3.2 COMPRESSOR CYLINDER AND PACKING LUBRICATION

The compressor is equipped with a force-feed injection lubricator driven by the

compressor main oil pump driveshaft. Oil is injected into the cylinder bore at high

pressure to lubricate the piston rings and valves, and into the pressure packing to

lubricate the piston rod and provide sealing oil for the packing rings. Each compressor

cylinder has a top and bottom connection that enables lubricant to enter the cylinder

bore, and a pressure packing lube oil feed connection. Excess cylinder lubricant is

entrained in the discharge gas flow and a packing drain line enables excess packing oil

to drain into the Packing Vent & Drain Seal Pot (T-130), which will periodically need to

be drained into the on-skid waste oil storage tank (T-284). The system is a distributor

block design which manifolds the individual pump outlets from the lubricator into a

single master distributor block, and then divides the oil flow into two distribution blocks

servicing the various cylinder bore and packing injection points. Stainless steel

instrument tubing is used to direct the oil to from the distributor block to a check valve

installed at each ínjection point, that prevents high pressure gas from bubbling back

into the oil lines. Each injection pump in the lubricator box has an adjustable output,

and by varying the effective plunger stroke, the pump displaces an increasing or
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decreasing quantity of oil to the master distributor block. The total flow rate can be

mon¡tored by observing the cycle pin on the master distributor block or by count¡ng the

rate of oil drops visible in the sight glass of each individual pumping unit. A Manzel

Lube Line Alert no-flow shutdown switch mon¡tors the oil outlet flow from the pump

manifold to the master distributor block and the control panel will shut down the unit if

the switch senses a loss of oil flow. The cylinder lubricator oil supply is taken from the

compressor crankcase oil supply line (downstream of the oil filter, F-250).

Compressor piston ring and valve life are dependent upon a supply of clean lubricant

that is injected directly into the cylinder bore at high pressure. A properly lubricated

cylinder will have a uniformly wetted bore when inspected through an open valve cover,

and residual oil will not collect or form a pool in the lower part of the cylinder bore.

Excessive cylinder oiling may cause discharge valve plate and spring damage.

Likewise, injected lubricant is necessary for proper pressure packing sealing and

service life. lnsufficient packing lube will result in gas leakage into the distance piece,

high temperatures, premature packing ring and piston rod wear. Prior to start up,

ensure the lubricator box has an oil level visible in the sight glass. During initial

commissioning or after an extended shutdown, each lubricator should be primed using

the hand plunger and the tubing lines bled of entrapped air. Please refer to the

"Compressor" section of this manual for a detailed description of the recommended

service and maintenance to the lubricator injection pump system.

3.3 COMPRESSOR FRAME AND CYLINDER COOLING SYSTEM

To minimize the formation of carbon deposits on the discharge valves, the maximum

process gas temperature of lubricated cylinders should be kept below 163"C (325"F), a

temperature that is well below the operating limits for the cylinder casting, piston, rings,

and valve materials. High discharge temperatures often indicate the onset of a

compressor valve failure. The discharge cylinder temperatures are monitored by the

unit control panel logic. Alarm setpoints are set at 149"C (300'F) rising for each

cylinder and shutdown setpoints are set at 163"C (325'F) rising.
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Coolant flow through the tubeside of the compressor lube oil cooler (E-480) is manually

regulated with a 1-112" globe valve. Locally mounted temperature gauges are provided

on the inlet and outlet sides of the shell side of the cooler. The compressor lube oil

cooler should be inspected for corros¡on or fouling during annual or other major

inspections. The cooler end bonnets can be removed for internal inspection and

cleaning of the tubes. Proper treatment and maintenance of the auxiliary water system

will prevent premature tube corrosion or fouling.

All cylinders are gas cooled, whereby most of the frictional heat and heat generated

during the compression process is carried into the discharge gas stream. A smaller

percentage of this heat energy is rejected to the atmosphere through the cylinder walls.

4.0 ENGINE

The compressor prime mover is a Waukesha L7042GL natural gas fueled engine (S/N:

C-61856/1), with a rated maximum continuous load of 1478 bhp @ 1200 rpm. The

engine is a heavy duty, V-12 cylinder, turbocharged and intercooled, four cycle

overhead valve design. Refer to the engine manufacturer's detailed operation and

service instructions located in "Engine" heading under Section 7 of this manual for

detailed starting and maintenance procedures.

Always start the engine with the compressor start up bypass valves fully opened and

allow a sufficient warm up period before loading the engine. The engine is equipped

with a replaceable dry element air filter on each turbocharger inlet air housing, and the

intake air piping system draws cool air from outside the building. A manually operated

air diverter valve enables drawing (or mixing) warm air from the cooler discharge air

plenum during cold seasons.

It is advisable to allow a brief cooling down period at 700-800 rpm with the compressor

unloaded prior to stopping the engine. This will ensure the exhaust turbocharger and

cylinder head temperatures are reduced and ultimately extend engine service life.

Frequent emergency or rapid shutdowns at full load can result in overheating of the

turbocharger shaft bearings as the cooling oil flow ceases, and coolant boiling inside

the cylinder head jacket water passages resulting in thermal stress cracking of the

cylinder head flame deck or exhaust valve ports. The unit control panel controls the
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eng¡ne stop and start functions, pre-post lube cycle, and mon¡tors the engine oil

pressure, oil level, oil and water temperature, vibration, and high exhaust temperature

shutdown switches. Engine speed (rpm) and total run t¡me hours can be displayed on

the unit control panel display screen.

4.1 ENGINE LUBRICATION

The engine ma¡n bearings, connecting rod bearings, piston p¡ns, camshaft bearings,

valvetrain, and other internal components are pressure lubricated from the main engine

oil pump (P-250), which is gear driven from the engine crankshaft. Lubricating oil is

circulated through the remote mounted shell & tube oil cooler (E-241) and the full flow

oil filter (F-253). The oil filter is equipped with a local differential pressure gauge (DPl-

253) and a removable end closure to facilitate service and removal of the filter

elements. A 3-way thermostatic valve bypasses oil flow around the oil cooler during the

engine warm up period to maintain the minimum recommended oil temperature. A

pneumatic vane pump (P-226) is installed on the engine for timed and permissive

prelube (PT-257 set @ 70 kPag 1) a t¡med postlube services. The unit control panel

logic ensures that the permissive switch has been satisfied at the expiration of the

prelube timer before the "OK to Crank" signal is given. Timers are adjustable by

programmed logic in the unit control panel, however they are pre-set and should

require no adjustment. The pump is automatically activated from the control panel via

a solenoid valve (SOV-228) to the engine shuttle valve.

The engine crankcase oil level is regulated by a Kenco LCE-27 automatic level

controller (LC-262), c/w low oil level shutdown switch. Clean crankcase lube oil is

supplied from the 400 liter daytank (integral to the upper bridge crane rail) through a

disposable spin on oil filter (F-261) that requires only periodic replacement to ensure

free flow to the level controller. Propak recommends frequent (monthly as a minimum)

engine crankcase oil sampling and analysis to ensure no contamination of the lube oil

exists. Engine oil is monitored with pressure and temperature transmitters, as well as

local temperature indicators. Alarm and shutdown set points are programmed into the

unit control panel to protect the engine. Engine oil filtration is handled with a primary

and secondary filter. The primary filter (F-253) is remote mounted with differential

pressure indicator (DPl-253) across the inlet and outlet of the filter. Filter elements are

OperatingManual Page 15



Apache Canada Limited - Hamburg, Alberta Propak Job# 99420

to be replaced when the DPI reads 83 - 103 kPa (the oil pressure drop through new

filters is 14 - 21 kPa). Refer to the engine parts booklet for element part numbers.

The secondary filter is mounted on the inlet to the engine and serves as a final strainer,

straining the oil prior to reaching the internal injection points. The strainer has a

washable magnetic element.

A pneumatically operated WILDEN T2 diaphragm pump (P-260) is included c/w barrel

fill hose to facilitate refilling the overhead storage tank. Used crankcase oil is drained

to an 800 liter waste oil storage tank located between the main skid members behind

the compressor inside the building (note, this a common waste oil tank for the entire

skid), through a manual gate valve. Engine oil should be sampled and analyzed

monthly to establish service intervals, not to exceed 720 hours. More frequent service

intervals may be required if impurities are present in the fuel gas. The oil filter should

be serviced at every oil change.

4.2 DRIVE COUPLING

The compressor crankshaft is directly coupled to the engine crankshaft using a

Thomas CMR-700 flexible disk coupling (CPL-295). Care should be taken not to

misalign or substitute drivetrain components that might alter the torsional or mass

elastic properties of the system. The drive coupling can be accessed for service or

inspection by removal of the coupling guard. Excessive vibration often results from

coupling misalignment, broken or damaged coupling bolts or disks. Drive coupling

misalignment can lead to premature engine and/or compressor main bearing failure,

and may present a serious operating hazard from flying debris in the event of coupling

failure. lmmediately have the drive coupling and alignment inspected by a qualified

serviceman if unusual vibrations are present or misalignment is suspected. The unit

should be fully depressurized and engine starting and fuel gas systems positively shut

off with locking valves prior to removal of the coupling guard and manually barring the

engine.

WARNING: Never operate the compressor without the coupling guard firmly secured

to prevent personal injury or death from the rotating machine elements.
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4.3 ENGINE FUEL GAS SYSTEM

Clean, dry fuel gas ¡s to be supplied at site to the skid edge connection. The fuel gas

supply pressure is to be regulated to 1034 kPag max¡mum pressure priorto enter¡ng

the skid. A skid edge ball valve enables isolation of the entire fuel gas supply system.

A fuel gas f¡lter (F-220) has been provided and s¡zed to remove 95o/o of particles in the

gas, 0.1 m¡crons and larger. Periodic inspection of the filter is required and

replacement filter elements are readily availabb. Ensure the supply valve is fully

closed, open the manual drain valve and verify the gas pressure has been fully

depleted from the piping and vessel prior to inspecting or replacing the filter element.

A low pressure regulator supplies engine fuel gas at 172 kPag to the fuel gas shutoff

valve (FCV-223) that is automatically opened by a solenoid valve in unit control panel.

The fuel gas shutoff valve is a 'fail-safe' valve that will close on loss of power, ESD, or

shutdown signal, and will vent residual fuel gas from the downstream side to the

engine. The engine is equipped with a Fisher low pressure regulator for each cylinder

bank at the carburetor fuel inlet (c/w engine). Please refer to the detailed operating

description and service instructions for the fuel system, enclosed in the "Engine"

section of this manual.

4.4 ENGINE START¡NG MOTOR

Sweet dry start gas is supplied to a skid edge connection, and can be isolated with a

manual 2" ball valve, with an isolating ball valve to preventaccidental engagement of

the starter motor while servicing the engine or compressor. Upon a crank signal from

the unit control panel and following a satisfactory pre-lube cycle, a pilot valve (FCV-

227) will open and gas will flow through the turbine type starter, a TDI TURBO TW¡N

model T112-60001-81R pneumatic starter (STR-227). As the gas flows through the

starter, the engine will begin to turn over. At an engine speed between 30 and 100

RPM, the ignition will be enabled, followed by the opening of fuel gas valve, FCV-223.

As the cylinders begin to fire, the engine speed will increase. At an engine speed

between 100 and 200 RPM, the crank signal will be disabled. A wye strainer is installed

upstream of the starter, and should be frequently inspected to maximize the starter
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motor service life. The starter motor gas is exhausted above the building eave through

a 3" vent line.

4.5 ENGINE EXHAUST SYSTEM

The engine exhaust is routed outside the building from the turbocharger outlet us¡ng a

stainless steel exhaust system with stainless steel expans¡on joints to allow for thermal

expansion of the piping system. The tubing is specifically designed for exhaust system

temperatures and flows, and has been insulated inside the compressor building with

ceramic wool and aluminum cladding for personnel protection and to keep excess heat

from radiating into the building on warm days. Care should be taken not to damage the

outer cladding of the exhaust system when handling the exhaust piping. Never apply

force or strain when reinstalling the piping to align the turbocharger flange bolts (excess

strain will cause distortion of the housing and premature turbocharger failure). Consult

the manufacturer's detailed operating and service instructions enclosed in the "Engine"

section of this manual. The package is equipped with a Silex model JAT-14'critical'

grade exhaust silencer (KS-225), located near the air cooler on a separate structural

steel support, to provide the maximum attenuation of exhaust noise. The lower head of

the silencer has a drain plug that can be opened to drain any accumulated water if the

unit has been (or will be) shut down for an extended period. Engine exhaust

temperatures are monitored by an Altronic digital pyrometer located in the control

panel.

4.6 ENGINE ELECTRICAL CONTROLS:

The engine electrical controls consist of Waukesha Custom Engine Controls, lgnition

Module and Detonation Sensing Modules. The detonation sensing module monitors

cylinder firing and can adjust the individual cylinder timing to improve fuel economy and

protect the engine against miss-firing, pre-ignition, etc. There is an alarm and shut

down switch to prevent any damage to the engine in the event of excessive detonation.

4.7 ENGINE PRE.LUBRICATION

Both the engine and compressor are pre-lubricated prior to each startup and post

lubricated following a shutdown. The engine pre-lube pump consists of a lubricator and
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a gear pump, driven by an instrument gas motor. The lubricator needs to be filled

manually with oil, pr¡or to start up and checked periodically, between start-ups. Engine

pre-lube is enabled by a PLC s¡gnal to energize solenoid valve, SOV-228, and the

engine oil system is pressured up. The engine pre-lube cycle is satisfied once the

timer exp¡res, initially set for 1 minute at the time the package was built.

4.8 ENGINE COOLING SYSTEM:

The engine Jacket Water system is designed to cool the engine block, and has local

temperature indicators mounted on the piping. The auxiliary water system provides

cooling to the engine turbocharger inter-cooler, engine lube oil and compressor lube oil.

The auxiliary water also has local temperature indicators installed to the piping system.

The glycol surge tank, T-2354/8, provides adequate expansion for each water system,

as well as having low-level shutdown switches mounted to maintain adequate water

volumes for cooling.

5.0 A¡R COOLER ASSEMBLY

A Propak model 1-SV-1-156-312-F process cooler assembly is installed on a separate

skid to provide intercooling and aftercooling of the process gas downstream of each

stage of compression, as well as glycol cooling for the Engine Jacket Water and

Auxiliary Water systems. The cooler is a sloped vertical bundle, forced draft fin tube

design with a Moore class 5000 model 60ED-VT 13' (156") diameter, 11 blade

aluminum fan. The fan is belt driven via a jackshaft assembly from the engine

crankshaft front pulley. The jackshaft transmits power to the fan sheaves and is

mounted below the skid floor grating on sealed, self aligning pillow block bearings. The

cooler fanshaft bearings and jackshaft bearings have grease connections that require

periodic service; while idler sheaves enable adjustment of the drive belt tension. The

fan blade pitch can be manually adjusted by loosening the u-bolts that fasten the blade

shaft to the fan hub, rotating the blade to the desired angle (maximum pitch is 15'), and

re-torquing the u-bolts to the specified value. These should be set and maintained

within the cooler manufacturer's specified limits to ensure adequate cooling air flow and

prevent overstressing the blades. The torque of the fan blade mounting u-bolts should

be checked at routine service intervals to ensure they remain properly tensioned.
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Access to inspect and service the fanshaft is by a mandoor installed on the cooler

structure.

The fan blades are installed on the drive hub using a clev¡s arrangement to enable

blade pitch adjustment. Access to inspect and service the drive belt is by a removable

guard. Mesh bug screen frames are affixed to the front of the cooler air inlet louver

frame to facilitate removal for cleaning. Please refer to the "Cooler" section of this

operating manualfor manufacturer detailed operating and serv¡ce specifications.

A Murphy VS2 vibration switch (VSH-225) is mounted on the cooler frame structure. ln

the event of a broken fan blade, or similar failure, the switch will trip and cause the unit

control panel logic to shutdown the unit.

WARNING: To avoid serious personal injury or death, never operate the compressor

without the fan guard firmly secured to the cooler structure, and never allow any

persons to enter the cooler fan structure while the compressor is operating. Prior to

entering the cooler structure for inspection or service, always ensure the cooler fan

motor starter is positively locked out to prevent accidental or inadveftent engagement

of the fan.

5.1 PROCESS GAS COOLING SYSTEM

lndividual process gas cooling coils (AC-210, AC-211 , AC-212) are installed

downstream of each stage of compression, c/w SA-249 welded steel tubes and post

weld heat treatment of the header box assemblies. The gas cooler headers are

pressure vessels with Ganadian Registration Numbers and ASME uU" stamps. Each

header nameplate provides relevant material and design information and although the

vessel requires no specific maintenance, the owner is responsible to undertake a

corrosion surveillance program (usually by ultrasonic NDE inspection) and periodic

internal inspection and cleaning as required.

CAUTION.' Gas cooler headers are heat treated pressure vesse/s. Never apply a

flame heat source, strike an electric arc, or otherwise weld directly to fhe vesselwall.
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Automatic louvres are provided on each gas coil, c/w individual Kimray model T-12

temperature controllers (TC-210, TC-211 and TC-220) installed at each cooler outlet

nozzle. The temperature controllers each sense the process cooler discharge

temperature for each stage, which then operates individual discharge air louvers over

each process gas cooling sect¡on. The normal design gas discharge temperature

range is 100'-120F.

5.2 ENGINE JACKET WATER COOLING SYSTEM

The engine jacket water system absorbs heat from the engine block and cylinder heads

and rejects it to the atmosphere through the engine jacket water fintube coil (AC-230).

Coolant flows out of the cooler at71oC, is circulated by the engine jacket water pump,

and a high temperature shutdown switch (TE-233) set at 93'C.1 protects the system

from overheating. The primary temperature control is the thermostat installed on the

jacket water outlet manifold of the engine, and manually adjustable aluminum louvers

are provided on the fintube cooling coils.

A jacket water surge tank allows for thermal expansion of the coolant and system make

up, c/w a visual sight glass and 7 psig pressure cap that vents to the atmosphere. A

liquid level switch (LS-230) will annunciate a shutdown at the unit control panel in the

event of low coolant level. When refilling the system, first ensure the surge tank

pressure cap is removed to vent any entrapped air from the system. The

recommended coolant is an inhibited 50% mixture of water and ethylene glycol, and

should be sampled and analyzed semi-annually to ensure purity and existence of

corrosion inhibiting additives.

5.3 AUXILIARY JACKET WATER COOLING SYSTEM

The auxiliary jacket water system absorbs heat from the engine turbocharger

aftercooler, engine lube oil cooler and compressor lube oil cooler, and rejects it to the

atmosphere through the auxlliary jacket water fintube coil (AC-220). Coolant flow out of

the cooler at 54'C. is circulated by the engine auxiliary water pump. Temperature

control is by the manually adjustable aluminum louvres are provided on the fintube

cooling coils.

OperatingManual Page 21



Apache Canada Limited- Hamburg, Alberta Propak Job# 99420

pulsation bottle to prevent foreign matter from entering the compressor cylinders.

These screens are to be removed for inspection and cleaning at the first (500 hour)

service interval. Although these screens are often cons¡dered to be temporary "start

up" screens, we recommend leaving the screens installed permanently. As part of a

regular ma¡ntenance program, these screens should be periodically removed and any

accumulated debris removed from the piping and screen. The pulsation bottles are

pressure vessels with Canadian Registration Numbers and ASME 'U' stamps. Each

vessel nameplate provides relevant material and design information, and will state the

design corrosion allowance (0.1250"). The vessel requires no specific maintenance,

however the owner is responsible to undertake a corrosion surveillance program

(usually by ultrasonic NDE inspection) and periodic internal inspection and cleaning as

required.

CAUTTON: Pulsation bottles are heat treated pressure vesse/s. Never apply a flame

heat source, strike an electric arc, or otherwise weld directly to the vessel wall

7.0 INLET GAS SCRUBBERS

A vertical inlet gas scrubber (V-100, V-110, and V-120) is provided upstream of each

stage of compress¡on, utilizing a non-replaceable stainless steel mesh pad demister

element to remove any free liquid droplets prior to entering the compressor. Each gas

scrubber has been fitted with a liquid level sight glass, 1" npt manual drain valve, 1" npt

automatic drain, 1-112" pneumatic liquid level controller and a high liquid level switch or

Ievel transmitter. The high liquid level shutdown function is hard wired to the unit

control panel. The scrubber manual drain valves should be opened periodically to blow

out any sediment that might collect at the bottom of the vessel, and should be opened

to futly depressurize the vessel prior to servicing any of the scrubber controls. The

level sight glass should also be periodically blown down to keep the gauge glass clear

and prove the connections. The lnlet gas scrubbers are pressure vessels with

Ganadian Registration Numbers and ASME "U" stamps. Each vessel nameplate

provides relevant material and design information, and will state the design corrosion

allowance (0.1250'). The vessel requires no specific maintenance, however the owner

is responsible to undertake a corrosion surveillance program (usually by ultrasonic

NDE inspection) and periodic internal inspection and cleaning as required.
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A jacket water surge tank allows for thermal expansion of the coolant and system make

up, c/w a visual sight glass and 7 ps¡g pressure cap that vents to the atmosphere. A

liquid level switch (LS-220) will annunciate a shutdown at the unit control panel in the

event of low coolant level. When refilling the system, first ensure the surge tank

pressure cap is removed to vent any entrapped a¡r from the system. The

recommended coolant is an inhibited 50% mixture of water and ethylene glycol, and

should be sampled and analyzed semi-annually to ensure purity and existence of

corrosion inhibiting additives.

5.4 AIR RECIRCULATION SYSTEM

A cooler air recirculation system is installed on the cooler fan structure that enables the

warm discharge airflow to be re-directed over the face of the cooler and back to the fan

inlet at low ambient temperatures. This system is designed to minimize the risk of

hydrate formation or condensed water freezing off the gas coil tubes in cold weather. A

Fisher temperature controller automatically opens or closes the recirculation louvers.

Nylon mesh bugscreens are affixed to velcro strips on the face of the cooler fanguard

to facilitate removal for cleaning. Removable shoulder plugs with gaskets are installed

in the outside of the gas header boxes (plug sheets) that can be removed to inspect or

clean the tubes, tapered npt plugs are used in the jacket water headers. Please refer

to the "Cooler" section of this operating manual for the manufacturer's detailed

operating and service specifications.

6.0 PULSATION BOTTLES

Gas pulsation bottles (V-1 21 , V-122, V-123, V-124, V-125 and V-126) are installed on

the suction and discharge of each compressor cylinder, and are acoustically designed

to limit induced vibration by dampening gas pulsation to acceptable levels. These

vessels are constructed from carbon steel and contain internal choke tubes. The

pulsation bottles have no adjustable controls or instruments. The pulsation bottles

should be removed for visual internal inspection through the inlet and outlet process

gas nozzles or through the supplied inspection connection. A plugged drain connection

is installed on the lowest point of the discharge pulsation bottles. Suction screens

(stainless steel mesh over a carbon steel cage) are installed upstream of each inlet
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CAUTION: lnlet gas scrubbers are heat treated pressure vesse/s. Never apply a

flame heat source, strike an electric arc, or otherwise weld directly to fåe vesselwall.

8.0 PRESSURE PIPING SYSTEM

The on-skid process pressure piping system is designed and fabricated ín accordance

with ANSI 831.3 specifications, and applicable Provincial codes and standards.

Process piping connections term¡nate at the skid edge.

A 60mm 300# RF x 89mm 150# RF, spring operated, pressure safety relief valve

(PSV-200) is provided on the discharge of stage one. The car sealed lockwire on the

PSV must be intact to indicate the setpoint (3412 kPag) has not been adjusted or

tampered with. The PSV should be cleaned and reset periodically to ensure reliable

operation in the event of equipment failure.

A 48mm 600# RF x 60mm 150# RF, spring operated, pressure safety relief valve

(PSV-420) is provided on the discharge of stage two. The car sealed lockwire on the

PSV must be intact to indicate the setpoint (8720 kPag) has not been adjusted or

tampered with. The PSV should be cleaned and reset periodically to ensure reliable

operation in the event of equipment failure.

A 48mm 900# RF x 73mm 300# RF, spring operated, pressure safety relíef valve

(PSV-420) is provided on the discharge of stage two. The car sealed lockwire on the

PSV must be intact to indicate the setpoint (11377 kPag) has not been adjusted or

tampered with. The PSV should be cleaned and reset periodically to ensure reliable

operation in the event of equipment failure.

The PSVoutlets are manifolded to a114mm 150# RF high pressure vent headerthat

terminates at the skid edge.

An automatic, 33mm 900# RF, control valve (PCV-100) is provided to bypass from the

after-cooler to the initial suction. The bypass control valve is controlled from the unit

control panel.
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A manual ball valve for start up bypass is also provided on the stg-3 discharge to stg-l

suction line. This start up bypass valve should be fully opened prior to starting the unit.

The process gas piping system also contains one manual depressurization (blowdown)

valve installed on the stg-3 discharge system and an automatic blowdown valve

(ESDV-101). When opened, the manual blowdown valve will fully depressurize the unit

by venting gas to the high pressure vent header.

WARNING: Always verify that the unit has been purged and fully depressurized prior

to seruicing any pressure containing components.

9.0 LOCAL COMPRESSOR PLC GONTROL PANEL

The compressor unit has an on-skid Allen-Bradley programmable logic control (PLC)

panel, built by Propak Systems Ltd., which utilizes an Allen-Bradley SLC 5104 1747-

L5428 processor and a color Quick Panel Junior Touch-Screen operator interface. The

PLC will perform automatic control for the engine speed, and capacity control bypass

valve, as well as unit start-up and shutdown control and provide local operator interface

of the unit.

The PLC input cards accept discrete (on/off) non-incendive inputs from local skid

shutdown switches and accepts and displays analog inputs from locally mounted

pressure transmitters, temperature elements (thermocouples) and vibration

transmitters. When the PLC logic circuitry senses a fault input from one of the

transmitters, it will initiate a unit alarm and will initiate a shutdown by grounding the

ignition and closing the engine fuel gas valve. The Quick Panel display will display all

alarm and shutdown status, and annunciate the "first out" channel until cleared by the

operator. Each of the discrete input channels can be configured as class A, B, b, or C.

There is one mode of shutdown described as "ESD".

The "ESD" mode is the Emergency shutdown mode where the compressor is shutdown

and depressurized. The "ESD" mode will occur if the local "ESD" button on the PLC

panel is depressed, the local "ESD" button at either entrance to the building, a remote
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ESD signal is received from the Plant PLC, any other shutdown listed on the shutdown

key in Appendix "A' occurs, or if the power fails.

Class "A' inputs are the most critical inputs. They are always monitored and never

bypassed, even when the mach¡ne is stopped. Class '¡A' shutdowns initiate a

shutdown immediately and will prevent start-up.

Class "8" inputs become healthy during start-up, such as oil flow and vibration. During

the Class "8" timer, these inputs are individually monitored as they become healthy.

After the Class "8" timer expires, all Class "8" inputs are monitored.

Class "b" inputs are inputs that must become healthy a short period after start-up, such

as lube oil pressure. They are monitored only after the Class "b" timer expires.

Class "C" inputs are individually monitored as they become healthy (e.9. rise above the

"falling" setpoÍnt) for the first time. No timer is associated with Class "C" inputs.

Refer to the 'ELECTRICAL'section of this manual (SECTION 9) for compressor panel

details.

9.I AUTOMATIC MODE

Compressor suction pressure is monitored via pressure transmitter (PT-100) at the

inlet to the compressor. This signal is used by the PLC to control the engine speed

(llP-219), and the bypass pressure control valve (PCV-100). The goal is to maintain a

constant suction pressure. Under normal operating conditions, the engine is running at

full speed (1200 RPM) and PCV-100 fully closed. As the suction pressure drops, the

engine speed will respond by decreasing, followed by the bypass valve opening to

maintain the suction pressure set point at PT-100. As described in the start sequence,

once the unÍt is warmed up, the bypass control valve (PCV-100) PID and the engine

speed controller (SS-229) PID are switched by the operator to automatic control.
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9.2 MANUAL MODE

The engine speed (SlC-229) can be manually controlled, if desired, by calling up the

PID screen on the Quick Panel display for the engine speed and pressing the "manual"

mode soft key. The driver speed may be varied by changing the controller output via

the soft-keys on the Quick Panel display. The output (0-100%) is displayed on the

screen while the speed is being manually adjusted. When the control is returned to the

"automatiC' mode, the engine speed will return to its automatic control set point position

in a smooth "bump less" transfer.

The bypass control valve (PCV-100) can be manually controlled, if desired, by calling

up the PID screen on the Quick Panel display for the bypass valve and pressing the

"manual" mode soft-key. The bypass control valve position may be varied by changing

the controller output via the soft-keys on the Quick Panel display. The PID output (0-

100%) is displayed on the screen while the valve is being manually operated. When

the control is returned to the "automatic" mode, the bypass control valve will return to

its automatic PID control set point position in a smooth "bump less" transfer.

9.3 QUICK PANEL OPERATOR INTERFACE

See Appendix "A" for HMI flow sheet.

IO.O COMPRESSOR PACKAGE START UP SEQUENCING AND GONTROL LOGIC

The following procedure outlines only the basic steps required prior to a routine cold

start of the unit. lt is assumed the operator is familiarized with the equipment and has

thoroughly read the manufacturer's operating and safety instructions for each piece of

equipment that forms the compressor package. A qualified compressor technical

service representative or field engineer should be present when starting the unit for the

first time or after an extended shutdown period.

Prior to following the instructions below. the "Gompressor Start-Up Check List"

and "After Start-Uo Check List" from Aooendix "A" must be read and
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understood. lt is recommended that a photocopy of the checklists in Appendix "A" be

made in order that a "clean" copy is available at all times.

10.1 CONTROL PANEL PRE START CHECKS

Before attempting to start, the operator must ensure that all shutdown devices on the

compressor skid are cleared. The Modicon "pull to start" ESD buttons locally mounted

on the engine, must both be pulled out. These buttons should only be pressed in an

Emergency situation, because manual intervention to pull them out again, prior to the

next start, is required. DO NOT use these buttons to stop the engine, if there is no

emergency, as this is not the normal shut down sequence. Confirmation that all

shutdowns have been cleared, can be achieved by viewing the Quick Panel

"Compressor Start" screen, where if all shutdowns are clear a "No shutdowns present"

message will be displayed. The final discharge to stage 1 suction automatic bypass

control valve (PCV-100) is in the open position at this point.

10.2 START UP . COMPRESSOR

Press the "START" button and the following startup sequence will occur as displayed in

the "Compressor Start" screen (provided no shutdowns are present and the engine is

ready, i.e. no Plant ESD):

A) The Quick Panel screen will change to the compressor start screen and the engine

speed and bypass valve will automatically be switched to manual control.

B) Once a manual purge and pressurization has been completed the "Purge CMPLT"

soft key should be pressed to confirm that the purge was completed (once this

button has been pushed it will disappear).

C) The engine and compressor prelube cycle is started. The prelube and postlube

timers are configurable through the Quick Panel.

D) Once the prelube timer has expired and the compressor oil pressure (PT-281) is

satisfactory the engine will begin to crank (energize SOV-223).

E) Upon a satisfactory pre-lube, the start sequence continues on to the engine crank

cycle.
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10. 3 ENGINE START SEQUENCE

ENGINE CRANK CYCLE:

A) Engine speed control is set by the PLC for manual control to lP-219 at 700 RPM.

B) Signal sent from PLC to energ¡ze SOV-223 which opens the engine start valve,

FCV-223. Flow of gas to the starter, STR-227 begins to crank the engine.

C) At an engine speed of 50 to 100 RPM, a signal is sent from the PLC to: enable the

engine ignition system and energize SOV-223. Energizing SOV-223 opens the fuel

gas valve, FCV-223 and fuel gas flows to the engine carburetor.

D) At an engine speed of 200 - 400 RPM, the crank cycle is satisfied and disabled

(reset). Upon closing start gas valve, control gas is vented to atmosphere in the

cooler plenum.

E) The engine will ramp to minimum operating speed of 700 RPM, as controlled by the

output to lP-219

4mA = 3psig= 700RPM

20mA = 15 psig = 1200 RPM

F) SS-229 counts the flywheel teeth (208) and this frequency is converted to an analog

signal for the PLC to read.

G) At this point the warm up cycle starts, engine speed will be at minimum and the

recycle valve will be fully open. This feature can be bypassed, if the unit is already

warm. When the warm-up timer is timing, manual engine speed control will be

disabled.

H) Upon completion of the warm-up cycle, the bypass valve and engine speed will be

set to auto control as described below, and the engine speed will be ramped up to

1200 RPM automatically. An auto-manual loading option is available in the local

PLC control panel for the operator to disable the automatic signal and manually

operate the capacity control bypass valve (see 9.2 "Manual Mode", page 26).

WARNINGT To prevent explosion, always ensure the compressor cylinders, piping system and

vessels arefully purged of any entrapped air prior to starting.
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11.0 COMPRESSOR STOP AND SHUTDOWN SEQUENCING

I I.1 COMPRESSOR STOP

The compressor unit can be stopped normally, via the "compressor stop" soft key on

the PLC Quick Panel display. During a normal stop sequence; the engine speed will

ramp down to 700 RPM, the compressor will be unloaded with PCV-100 slowly

opening, and the cool down timer will start, for 5 minutes (adjustable). Upon

completion of the cool down cycle: a signal from the PLC will be sent to de-energize

SOV-223, closing the engine fuel gas valve (FCV-223); the ignition will be disabled two

to three seconds later, and the engine will start to slow down; the post lube cycle will

start. The delay in ignition disabling allows the fuel to burn off. The post lube cycle

operates the engine and compressor pre/post lubrication pumps for an adjustable time

period, set initially for 2 minutes. ïhe pumps will stop at the conclusion of the post-lube

cycle, and the unit will remain pressurized until the unit is either restarted or the auto-

blowdown timer expires, at which point, PCV-100 fails closed and the unit is

automatically depressurized as ESDV-1 01 opens.

1I.2 COMPRESSORSHUTDOWN

The PLC will initiate a shutdown sequence automatically if a discrete or analog

shutdown setpoint is tripped. The shutdown sequence will follow the same steps as the

compressor stop cycle described above.

1I.3 COMPRESSOR ESD OR PLANT ESD

The compressor emergency shutdown (ESD) is activated either locally via the ESD

pushbutton on the PLC cabinet, either ESD pushbutton located at the entrance to the

building, via a hard-wired ESD signal from the separate remote main plant PLC, or if

there is a power failure. The ESD sequence is an emergency situation and will follow

the same steps as the compressor stop cycle described above, with the following

exceptions:

o The engine and compressor post-lube oil pump cycle will not start.

. The automatic blow down sequence will be initiated immediately.

o There will be no cool down cycle.
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lntegral timers and explos¡on proof output relays control the system purge, pre/post

lube oil pumps, engine fuel gas valve, automat¡c blowdown valves, ignition system

ground, and starter motor crank valve.
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I2.O MAJOR COMPONENT SERIAL NUMBER RECORD

99420-109V-126 2no Stage Discharge Pulsation Bottle19

99420-108Y-125 2nd Stase Suction Pulsation Bottlel8
99420-t07V-124 2no Stage Discharge Pulsation Bottle17

99420-r06V-123 2nd Stase Suction Pulsation Bottlel6
99420-105V-122l" Stage Discharge Pulsation Bottlel5
99420-104Y-lzl I't Stase Suction Pulsation Bottlet4

99420-103Y-120 3'd Stase Suction Scrubberl3
99420-102V-I10 2"o Stage Suction Scrubber12

99420-70rV-100 1't Stase Suction Scrubber11

99420-707Control Panell0

99420-234Auxiliary Water section (AC-230)9
99420-235Jacket Water section (AC-220\8

99420-33rStage 3 inter-cooler section (AC-212)7

99420-332Stage 2 inter-cooler section (AC-211)6

99420-333Stage I inter-cooler section (AC-210)5

6HC2659Dresser-Rand 6.00" ö stage 3 cylinder5

6HC2658Dresser-Rand 9.50" ö stage 2 cylinder4

6HC26s7Dresser-Rand 15.00" 0 stage 1 cylinderJ

6HF854Dresser-Rand 6-HOS-4 compressor frame2

c-61856/1Waukesha L7042 GL gas engineI
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I3.O APPENDIX ¡¡A''
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PRESSURE SET POINTS

Stage I LOW suction presure

Stage I HIGH 8uc{ion pressure

Stage I HIGH disharge presure

Stage 2 HIGH di$harge pr*sure

Stage 3 HIGH diæharge presuE

Stage I HIGH diffèrent¡al pressure

Stage 2 HIGH ditfererfial pressure

Stage 3 HIGH dlffêrential præsure

Engine Oil Low pressure

LOW Compr6$r O¡l Pressure

TEMPERATURE SETPOINTS

Stage 1 HIGH suc,tion tempeEture

Stage I HIGH d¡sharge temperatuÍe

Stage 2 HIGH suction tempenture

Stege 2 HIGH d¡æharge t€mpeEture

Stage 3 HIGH suction tempeËlure

Stagg 3 HIGH diæharge tempeEture

Engine JW HIGH tempenlure

Engine Oil HIGH lempeEture

Engire Man¡fold (RHS) HIGH temperetüre

Engine Man¡fold (LHS) HIGH tempe€ture

Comprær HIGH o¡l tempemture

VIBRAÎON SET POINÎS

Compfær VibEtion

Driw Motor VibEtlon

Csld V¡bEt¡on

LOCAL PLC . ALARMS / SHUTDOWNS
PROPAK JOB # 99420

PropøkJob# 99420

STG,I S

STGlS

STGID

STG2D

STG3D

STG 1

STG 2

STG 3

eng¡ne mount

Læal

STG 1 SUCT

v-122

STG 2 SUCT

v-124

STG 3 SUCT

v-12ô

engine mounled

engine mounted

eng¡re ruunted

englne munted

L@l

Comp

Motor

Cælq Fan

TE-100

TE.122NB

TE-l 10

îE-121

fE-120

TE-í26

TE-23r¡ì

fe-254

rE-2714

JÊ.2718

fE-2e1

Wika 892.23.510

wika 892.23.51o

W¡ka 892.23.510

wika 892.23.510

Wika 892.23-510

programmed

progEmmed

progEmmed

W¡ka 892.13.500

Wika 892.13.500

ATS Alltemp Al€113

ATS Alltemp Al€113

ATS Alltemp Al-8113

ATS Alltemp Al€113

ATs Alltemp Al€113

ATS Alltemp Al-81 I 3

ATS Alltemp Al€113

METRTX 54840.123

METRIX 5484GI23

345 kPag, F

1380 kPag, R

2900 kPag, R

6970 kPag, R

9200 kPag, R

2100 kPag, R

5450 kPag, R

7580 kPag, R

172 kPag, F

241 kPag, F

50"c, R

149'C, R

700c, R

149'C, R

70'c, R

1490C, R

88'C, R

90"c, R

63"C, R

63'C, R

7rC, R

1.2 ¡p8

'1.2 ips

172k7a9F

1520 kPag, R

3070 kPag, R

7800 kPag, R

'lO20O kPag, R

23OO kPeg, R

5600 kPag, R

8270 kPag, R

138 kPag, F

276kPag,F

60"c, R

r63'C, R

80'c, R

l€B'c, R

80"c, R

163'C, R

93'C, R

96"C, R

66"C, R

66"C, R

820C, R

1.5 ¡pô

1.5 lpô

liêld s€t

PT-100

PTIOO

Pr-210

Pf-2't1

P"t-212

LOGIC

LOGIC

LOGIC

w-257

PT-241

analogue

analogue

analogue

analogue

analogue

LOGIC

LOGIC

LOGIC

analogue

analogue

analogue

analogue

analogue

analogue

analogue

enalogue

analogue

analogue

analogue

analoguè

analogue

analogue

analogue

dærete

c

A

A

A

A

A

A

A

B

B

A

A

A

A

A

A

A

A

A

A

A

w-284

w-205

B

B

B

Clå88Shutdown
SetÞo¡nt

Alarm

SetDo¡nt

Device

TvDe

tþvice Mekê/ModelOev¡ce Tag

Numbêr

Dev¡ce

Læåtion
Description
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LOCAL PLC . ALARMS / SHUTDOWNS
PROPAK JOB # 99420

A

A

A

A

A

A

A

A

A

B

A

B

B

PUSH BUTTON

PLANT CONTROL

on high lèvel

on high level

on high level

on high level

on lw level

on tow ¡evel

on lM level

upon no flow

on lN level

7M RPM, F

1320 RPM, R

730 RPM, F

1275 RPM, R

dærete

descfete

desrete

desrele

descrete

dffirete

dscrete

descrete

descrete

descrete

descrete

Red Button

TERMINAL

Rosemount 3051CD

Murphy 110OSS

Murphy 110O-SS

Murphy 110O€S

Murphy1111

Murphy 1 ll 1

Kenco LCE 9

Manzel Lube Line Alert, P/N: M928

Kenco LCE 27

Dynalco P/N: M928

Dynalco P/N: M928

REMOTE
CONTROL

LIT-100

LSH-1't0

LSH-'120

LSH-130

LSL-2354

LSL-2358

LSL.270

FSL-289

LSL-2æ

ss-229

ss-229

PLC

INPUTTO PLC

v-100

v-1 10

v-120

v-130

T-2354

T-2358

Compressor

Lubricator

Ëng¡ne

Engine

Eng¡ne

OTHER SHUT TþWN SWTCHES

Emergency Shutdown

REMOTE SHUTDOWN

Stage 1 Level Shutdom HIGH

Stage 2 Level ShutdM HIGH

Stage 3 LevelShutdNn HIGH

Seal Pot LevelShutdwn HIGH

Eng¡ne JW Level ShutdoM LOW

Engine AW Level Shuldown LOW

Compressor Crankcasê LOW o¡l Level

Compr6sor Cylinder No Flow Lube Oil

Engine Crankcaæ LOW oil Level

Engine Speed, LOW

Engine spæd, HIGH

ClassShutdown

Setpoint
Alerm

SetÞo¡nt

Dev¡ce

Tvæ
Device Make/ModelDev¡ce Tag

Number
Dev¡ce

Location
Descript¡on

NOTE: Setpoints are based on Des¡gn Po¡nt performance (see "Performance" sæt¡on of the Operation &

Ma¡ntenance manuals). These selpoints are for compreasor protætion agå¡nst such condit¡ona as valve fa¡lure

or excæding rod load l¡m¡ts. Should a shuldom æcur, please consult lhe compressor operat¡ng manual and/or

contact å Propak Compress¡on seru¡ce represstat¡ve @ l€00408.4434 or (403) 912-7000.
¡
I
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Propak Unit

Serviceman:

COMPRESSOR START-UP CHECK LIST

I\rfnã pl

Start-up Tìqfc'

Location

Contact Phone:

Contact Fax:

Customer

Customer Unit No.

Compressor Model

Cylinder Serial No: 1

Cylinder Size No. I

Frame Serial No

4:_

5

Compressor Crankcase Lube Oil

Driver Make:

Cylinder Lube ôil

Spec:

Rated RPM: Engine Lube Coolant Type:

PRIOR TO STARTING

. l. Do you have parts books, instruction manual, special tools & spares?

2. Check compressor design limitations such as rod loads, speed, discharge pressures

and temperatures. Determine what operating conditions are.

3. Determine the desigrr operating conditions:
Suction PSIG Suction Temp.:_
Discharge Pressure PSIG Dischargc Temp.
MaximumRPM: Minimum

4. Enswe unit is properþ supported. Piles properþ shimmed & welded on at least two sides

5. Have the driver feet been shimmed so unit is not twisted? Record pulldown readings.

Cooler End

6. Have the compressor feet & crosshead guide supports been shimmed so the machine
is not twisted or bent? Record pulldown readings

Coupling End

7. Check crosshead clearances on all corners.
8. Record minimum crosshead clearances:

4.

6:

6

J

J

2:

2

YES NO

6.5.3.2.1

L:A/GINEFRS. FAERiCAIORS & OONSIRI,/C¡ORS IOR O/t & GAS PROCÊSS//VG
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PROPAKTGOnPRESStOfl

Page 2 of3

9. Check & record inboard outboard piston rod runout.

Throw l. Throw2. Throw3.
IN- TN- TN-

OUT OUT OUT

Throw 4.
IN

Throw 5
IN

Throw 6.

IN

OUT OUT OUT

10. Have the scrubbers, piping & supports been checked for any pulling or twisting?

11. Have the coupling bolt torque's been checked?

12. Check & record coupling alignment. (Maximum allowable .005 TIR)

RECORD INITIAL COLD INDICATOR READINGS HERD

FACE

YES NO

RIM

13. Check & record piston clearances:

Throw l. Throw2. Throw2.
HE HE HE

Crankshaft End Play

Throw3. Throw4. Throw5. Tbrow6
HE HE HE

CE- CE- CE- CE CE CE

HE-

CE

14. Ensure proper oil is being used with regard to ambient temp., special gases or
other extreme conditions.
Comments:

15. Fill oil levels, prime filters, prime lubricator lines to cylinders & packing.

16. Install all shipped loose gauges, floats (ifapplicable)
16. Are the crankcase oil level controllers working, set to proper level & supply open?

17. Does the oil level shutdowns work?
18. Is the low oil pressure shutdown installed and tubed correctly to downstream

side of the filter?
19. Does the low oil pressure shutdown work?
20. Does the force feed lube shutdown work?

FNG/tuËFRS |ABRTA|OR:: e (jO^/SIRI/CIORò^ FOR O/1 d (ìAò^ pROCÊSò^/N(.
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PROPAKconPREssrofl

Page 3 of3

21 . Check lubricator blowout disc. & set lubricator pumps to3/+pump stroke.
22. Has the cooler section been checked for twisting, proper footing & pull downs?
23. Xe the cooler louvers free and have firll travel with the actuators?
24.Isthe fan pitch set to desi¡ed angle? ( Deg.) Torque blades & hub.

25. Fill coolant level & bleed offsystem.
Engine water pump _Turbo wastegates

_Turbo intercooler Compressor Cylinders
_Arx. Water pump Engine outlet

26. Check jackshaft & idler bearings, sheaves & belts for alignment & torque.

YES NO
27. Ctrease all fittings:

Compressor WP'S
_Aux. Waterpump

Belt tensioner
Governor linkages

_Engine water pump
Cooler Bearings
Idler Bearings

_Carburetor linkages

28. Check all control panel fi.rnctions.

29. Xe primary & secondary packing vents & the distance piece vents open?

30. are the packing vent & drain lines tubed in such a way that oil will not collect
in the tubing & cause blockage.?

31. Is there a suction controller installed?

32. Xethe suction, interstage & discharge shutdowns working?
33. Are there relief valves installed on the discharge of each stage?

34. Have all incoming lines been blown out to remove water, slag, dirt etc
I.E. Suction gas, fuel gas, start gas etc.

35. Ensrue suction screen is in place.

36. Set up compressor to desired performance curve.
37. ering in gas & purge entire system to flare.

38. Pressurize system & check for leaks. Repair as required.
Comments:

Ê/V(ì/NÉERS F7BRICAIORS & OOAi,SIRI]CIORS FOR OIL .T (ìAS PROOFSSifu('

39. eump electric motor drives for fans, lube pumps, water pumps & compressor
to ensure proper rotation.

40. Pre-lube engine & compressor.
41. Close suction & discharge. Open bypass & adjust pressr¡re in compressor

approx. 500 KPA.
42. Propak's start-up and operating instructions for the unit shall be reviewed with

the operator.

OperotingManual Page 4I
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AFTER STARTUP CHECK LIST

1 . Start unit & take note ofany rurusual noises, pressures, temperatures or vibration.

YES

Page 7 of2

NO

ENG/NEFRS, fABRICATORS & CONSIR¿-/CIORS IOR ()/I ,{ GAS PROOFSSiNG

2. Check engine governor operation.
Set Minimum speed: RPM

Set High Idle: RPM
Check governor compensation, no load
Check & set Engine Overspeed: RPM

3. Bring unit up to speed and slowly load compressor. Watch pressures, temperatures
and liquid levels in scrubbers etc.

4. Did the oil pressure come up immediately? PSIG
5. Are the filter differential pressure gauges working?
6. Adjust lubricator rate to break in cycle. per Minute)
Is the distribution block indicator pin moving?
7 . Set low oil pressure shut down to 25 PSIG, falling.
8. Set engine ignition timing to spec. ( Deg. BTDC)
9. Set engine fuel gas pressrue to 5.5" - 6.0" H20
10. Set carburetor to engine manufactures spec. Be sure engine is firing on all cyl.
1 1. Adjust cooler louvers to control at proper temperatures.
12. fetunit stabilize & adjust high discharge temp. shutdowns to approx. 2 deg. C.

above operating temperature. Confirm safe operating temperature.
13. Check all engine temperature shutdowns to ensure correct shutdown points
14. Go through the operation on all controls to ensure proper operation:

Dump Valves Engine speed control Suction control
_Auto/lvfanual stations Discharge controller By-Pass Controller

Blowcase controls ESD & Blowdown
15. Are the scrubber dump & high level shutdowns working?
16. How often do they dump ( )minutes
17 . Itrave all panel functions been tested to assure shutdown of unit upon
malfunction?
18. are the rod packing vents blowing? Feel tubing for heat.

19. are the wiper packing draining excessively?
20. Check for oil leaks. Shut down, repair leaks Comments:

OperøtingManual Page 4I
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YES

Page 2 of2

NO

21. Check and record coupling alignment while unit is hot and record.

FACE

22. Pull suction screen, check for contamination & replace. Comments:

RIM

ÈN(ì/^/EERS. IÁBR()AIOR,S & OONSIRI-/ClOR.S FOR O/i d (ìA.S PROOESS/NaI

23. Purge unit and restart. Bring unit up to rated speed and pressure.

24. Record all readings, lube rates, temperatures & pressures on separate sheet.

25. Review proper operation with the operator and give contacts for parts &
service requirements. Leave unit manuals on site.

26. Comments on overåll unit, problems encountered, things that could be done differently etc:

OperatingManual Page 4I



 



Pd (line) = 1200 Psig
Speed = 1200 rpm

16

14

25 50

I 800

1 600

1 000

800

600
0

Calc. By: JWS
Propak S.O. #99404 I 99420 (two compressor packages)

c/o Optima Engineers & Constructors lnc

Hamburg, Alberta
2-6 Compress¡on Project, Optima #20690

1478 hp Comoressor Performance Gurves

75 100 125

Suction Line Pressure (Psig)

1 50 175 200

25 50 75 100 125 150 175 200

Suction Line Pressure (Psig)

12

10

o
ILo
U)

=
=ì
-9IL

I

6

4

2

0

I 400

1200

È

o
¡oÈ

PROPAKT

'/

'/7%
(1)

yþr2(4)/,

Dresser-Rand
Propak 1 SVI -1 56-31 2-F forced draft cooler
(1x) 15.00"Q stg. 1 cylinder @ 1200 RPM
(1x) 9.50"Q stg. 2 cylinder D.A. @ 1200 RPM
(1x) 6.00"0 stg. 3 cylinder D.A. @ 1200 RPM
Ts=1 1 OoF/T¡nt", ='l2O"F I I'ñu, =11 0"F/S.G.=0.62

7
/

,

to 1

(5) (7)(4

(2)
(1) t

Waukesha 7O42GL lean burn natural gas engine
Continuous site power @ 1200 RPM = 1478 hp
Elevation = 2500 ft asl / Cooler drive = 58 h

conPREssrofl



PROPAKTconPnEssrolú

Project
#99404 I 99420

Customer: Apache Canada Ltd
Location: Hamburg,Alberta
L.S.D.: 2-6-97-11W6M

COMPRESSOR UNLOAD Pd=1200 psig

Compressor: Dresser-Rand 6HOS4
Driver: Waukesha 7042GL engine, 1478 Bhp @ 1200 RPM
Cooler: Propak model 1SV1-156-312-F, engine jackshaft drive

6.00'O
Stg-3
cvl.cvl

Stg-2
e.50'S

#4#2

Dresser-Rand
6HOS-4

#3#'l

Balancå
Throw

15.00"0
Stg-1
cvl.

Oil Pump End Drive End

D.A.100%D.A.S.A.C.EI
D.A.0o/oD.A.S.A.C.E7

D.A.25o/oD.A.1O0o/oD.A.6

D.A.0o/oD.A.100%D.A.5

D.A.0o/oD.A.75o/oD.A.4

D.A.0%D.A.50o/oD.A.3

D.A.0o/oD.A.25%D.A.2

D.A.0%D.A.0o/oD.A.I

WCP
% open

Throw #4
6.00'ô

WCP
% open

Throw #2
9.50',ö

WCP
% open

Throw #3
Balance

WCP
% open

Throw #1

15.00'ö
Curve #

Staqe 3Staqe 2Stage 1

D.A. = Cylinder is Double Acting S.A.C.E. = Cylinder is Single Acting, Crank End N.A. = Cylinder is non-acting

GURVE NOTES:

(1) Curve information is calculated at 1200 RPM.
(2) Horsepower and capacity vary linearly with speed within the operating range of 800-1200 RPM.
(3) DO NOT OPERATE MACHTNE OUTSTDE OF CURVE LrMlTS. lF ADD|T¡ONAL PERFORMANCE lS REQUIRED,

CONTACT PROPAK COMPRESSION @ 1-800-408-4434 or (403) 912-7000.
(4) Curve points are limited by available power, compressor rod load, cylinder volumetric efficiency and discharge

temperature.

Calc. By: JWS
Propak S.O, #99404 I 99420 (two compressor packages)



DRESSER-RN{D GÀS FIEI,D COMPRESSOR PERE.OR¡{A¡¡CE (DRSIZE COPYtight 1996.2000 Vl.3A)

PACKAGTR: PROPåK COMPRESSION DÀTE: OCT 2' 2OOO

LOCJIEION: Ea¡burg (2-6', Alberta trILE: 9404-¿20.DAT tr 8Ù

.TOB/REF : A¡rache Canada / Optinå Engíneers cjALC 8y: il.Saxinger
TTOBSITE : Ânb tr (F) : 90. ålt. (rr) : 2500. At¡ ( PSIA): L3.42
R€f. Pressure ( PSIA) : 1al.?0 Ref. Teup' (F): 60.
COMPRESSOR: FraDê : 6 EOS 4 Stroke (IN): 6.0 Rod Dia(IN): 2.500

......CaIc tu'M : 1200.0 Max RPM : 1200.0 Cooler (BP): 58'0
DRI\IER: q|Pe : Gas Engine Avail (EP) : 1¡178.0 Model: 1O42Gl'

Stage Nunber
Ces
Dry Gas !4o1. Ifeight
Dry Gas sp€c. Gravity
Q/cv g L4.7/60
Àvg. feDp. E:q)on. (K)
Avg. VoJ. . Ex¡ton. (N)
Gas Crit. lêqterature
Gas Crit. Prêssure
Z Standard
z Suction
z Dischargê
Inlet Ienperature
Inlet Press. G CyI Flg
Interstage Press. DroP
Disch. Press. @ Cy]. Flg
Ratio of Compression
ådial¡atic Disch. TenP.
Est. Actual Dísch. TemP
stg. Piston DisPl.
Stg, Inlet CapacitY
CIIPACITT ACTUAÍ, WET

C:{PACIÍY ACrt'AI. DRY
EOTÀI, COMPRESSOR POWER

PSIA

PSIG

PSIG

F
F

cEll
Àctlf

MMS¡CFD

MMÍ¡CED
HP

1
Natural

17.958
0.620
L.247
L.264
t.262

31L.286
612.994

0 .998
0.9?5
0.974

110.00
196.00

1.75
389.20
L.923

193.38
224.17
715.9
619.8
11.87
11.80

1rtl8.93

2
Natr¡raL

17.9ss
0.620
L -247
L.27L
L.273

37\.286
672.998

0.998
0.956
0.957

120.00
382.15

1.50
104.4L
1.81s

198. 62
2L2.70

510.2
326.7
11.84
11.79

3
Natural

17.958
0.620
L.287
1.285
1.308

37L.286
672.994

0. 998
o.922
o.929

120.00
693.6¡¡

1.00
L2t2.OO

1. ?33
195.16
204.3s
2L5-2

lL.82
11.80

Ps (line)= 200 Psig
Pd (line)= 1200 Psig

Cu¡:r¡e 8

R

F

t

9L75

'sr I
*1>

Stage nuaber at (HE,/CE)
Frame Ext/Cy]-. Bore
Cylinder Patte¡n
RDP
¡.áArÍP

cyl. Action/¡lg Rod oia.
Brake power / cylinder
SE Disct¡. Vol. Eff.
CE Disch. VoI. Eff.
EE Inlet Vol. Ef,f.
CE Inlet Vol. Eff.
Àvg. Inlet Vol. Eff.
m Clearance Reqd.
tfFl ClearanCe Min.
EE Pocket Open
rrn Clearance Àdded
cE Clêarance Reqd.
CE Clearancê Mín.
CE Clearance Àdded
Valve Model - BE

valve Model - CE
valves / corner (HE,/CE)
Va]'ve Lift - EE
Valve Lift - CE

Va].ve f,ift Arêa - HE

Valve Lift A¡ea - CE

API Inlet VJ.v VeJ. Àvg'
FJ.ange Gas Load - I
Flange Gas Load - C

I'fax. Al].ow. Gas f,oad
Cornbined Rod Load - I
Conbined Rod Load - C

t'lax Al].ow Rod Load
Recip. lleLght G xgD Pin
Reversal G XËD Pin

Lla olo 2/2 3/3
#/rN 1/1s.OOO 3/10.0oo 2/ 9.s00 4/ 6.000

cL2203
PSIG 450.0
PSrG 495.0

Àcr. /rNsÀcE/0. 00
EP 533.9

BJA].AI.TCE

0.0
0.0

NA/o.00
0.o

0.00
0.00
o. o0
0.00
o. o0
0.00
0.00
0.00
0.0

0.00
0.00
0.0

:r¡ool
:<loo(

0/0
0 .000
0 .000
0 .000
0 .000

0.0
0
0

60000
42942

-2 9381
60000
295.0
160.0

c12199
1150.0
1265. 0

DA/o.00

c12196
1?50.0
1925. O

D¡r,/0.00
386.4
54.47
52.72
82.95
80 .29
8L.62
24.80
24.80
0.00
0.0

29.90
29. 90

0.0
PF48
PE 48
L/L

0 .080
0 .080
5.640
s. 640

5493.6
4707

-18061
60000
28943

-3L732
60000
295.0
155.0

0.00
51.58
0.00

86.59
43.29
14.50
1{.50

0. 00
0.0

44L.9
19.39
53.59
30.97
85.5?
58.21

IN3

rN
IN

s9rN
SQIN

E'PM

I,BF
tBF
LBF
LBE'
I,BF
I.BF

LB
DEG

t4.20
0.0

PF67
PF67
2/2

0.080
0.080

10 .420
10.420

1003¿ .2
32230
-962

60000
51733

-36841
60000
362.0
140.0

109.30
17.10

100.00
392.L
17 .80
17.80

0.0
PF¡¡8
PF48
2/2

0. 080
0. 080
5.640
s. 640

7279.6
19385

-247L8
60000
27977

-362A3
60000
362.0
170. O

2014t
t

IN3



DRESSER-R]A!¡D cÀS FIEÍJD COMPRESSOR PERFOR¡1n¡ICE (DRSIZE copyright 1996-2000 v1 .3a)

PACKAGER:
I.OCAEION:
JOB,/REF :
iIOBSIIE : À¡¡b E (F)

PROPÀK COMPRESSIOù¡
Uambutg 12-61, Alberta
Apache Canada / qpti.na Engineers

DAIE: Oct 2, 2OOO
FII,E: 94011-420.DA! " 7"

CåI¡C BY: il.Saxinger
2500. At.n ( PSIA) ¿ L3.42

60.
6.0 Rod Dia(IN): 2.500

1200.0 Cooler (EF): 58.0
1478.0 Model: 7O42eI'

R,ef. Pressure ( PSIA)
COMPRESSOR: Fraae

......C41c RPM
DRIVER: rlr'€

90. À1r. (rr):
14.70 Ref,. TemP. (F) :

6 EOS ¿ Stroke (IN):
1200.0 I'tax RPM :

Gas Engine lþai]. (EP) :

Stage Nr¡¡ber
Gas
Dry Gas !{ol. }leight
Dry Gas Spêc. Grawity
cplcv @ L4.7/6O
Avg. E€np. Erq)on. (K)
Àvg. Vo]- . Expon. (N)
Gas Crit. feqrerature
Cas CriÈ. Pressure
Z Standard
Z Suction
Z Discharge
InLet leq)erature
Inlet Press. G Cyl FLg
Interstage Press. Drop
Disch. Prèss. G Cyt Flg
Råtio of Conpression
ådiabatíc Dísch. Íenp.
Est. Àctual Disch. Tenp
Stg. Piston Displ.
Stg. Inlet Capacity
C;ÀPACITT ACIT'AI. IIET
CjAPACIEY ACTITAL DRY
TOÍÀ! COMPRESSOR POVIER

R
PSIA

PSIG

PSIG

F

F
CEI'l

Àcrr.{
MMSCEI)
MM!¡CED

HP

1
Natura].

17.958
0.620
L.287
L.263
L -260

37L.286
612.998

0.998
0.978
0.977

110.00
171.50

1.75
349.76
1.964

195. 87
227.12
715.9
616.3
10.39
10.32

L32't.79

2
Natura].

1?.958
0.620
L.287
L.269
L -210

37L.286
672.998

0 .998
0.960
0.961

120.00
343.40

1.50
6{4.31
1.843

200.30
2L4.77

570.2
318.4
10. 37
LO.32

3
Natural

1?. 958
0. 620
t-247
1.282
1.302

37L.286
612.998

0. 998
o.924
0. 935

120.00
634.44

1.00
L2L2.OO

1. 891
207.L5
2t6.75
2L5.2
169. 1
10 .34
LO.32

Ps (J.ine)= 175 psig
Pd (J-ine)= 1200 psíg

Cuñre I

F

t

Stage number at (HElcE)
Frane Ext/cyl. Bore
Cylinder Pattern
RDP
¡aÎ{P
Cy].. Action/¡¡E Rod Dia.
Brake powêr / cy].inder
EE Disch. Vol. Eff.
CE Discl¡. VoI. Eff.
EE Xnlet vo1. Eff.
cE In1et vol. Eff.
Àvg. Inlet Vol. Eff.
EE Clearance Reqd.
HE Clearance Min.
EE Pock€t open
m Cl€arar¡ce Ãdded
CE Clearance Reqd.
CE Clearance Min,
CE Clearance Àdded
valve Modql - EE
Valve l{odel - CE
Valves / corner (sElcE)
Valve l.if,t - SE
Valve Lift - CE
Valve Lift Àrea - EE
Valve Lift Area - CE
API Inlet Vlv Vel Awg.
F1ange Gas Load - T
Flangê Gas l¡oad - C

Max. ål1o¡¡. Gas Load
Co¡bined 8od f,oad - T
Cot¡bined Rod Load - C

Max Al]'ow Rod Load
Râcip. lleight G xED Pin
R€versal. G XID Pin

L/L Olo 2/2
#/rN 1/15.000 3/10.000 2,/ 9.s00

BÀI,.AI{CE GL2L99
1150.0
1265. 0

DA,/o .00
39?.8
L7.64
52.61
28.56
85.15
56.85

109.30
17 .10

100 .00
392.t
17.80
1? .80

0.0
PF4I8
PF{8

212
0.080
0. 080
5. 640
5. 640

7279.6
18166

-23014
60000
29680

-35818
60000
362. 0
175. 0

NA/

cL2203
PSIG ¿50.0
PSrc 495.0

Àct. /rNsAcE/0.00
EP 482.L
t 0.00
r 50.39
t 0.00
r 86.09
t 43.05
t 1.t. 50
t 14.50
r 0.00

rN3 0 .0
t 14.20
t 14.20

rN3 0.0

0
0
0
0
0
0
0
0

0
0

0.
0

0.0
0
0

.0

.0
00
.0
00
00
00
00
00
00
00

3/3
4/ 6.O00

c12196
1?50.0
1925. O

DA./o.00
391.1
¿9.06
41 .09
80.05
76.83
18.44
2¿ .80
24.80
0.00
0.0

.00
0.0

IN
IN

SQIN
s9rN

E'PM

I,BF
LBF
LAF
I,BF
I,BF
I¡BF

I,B
DEG

PF67
PE67
2/2

0.080
0.080

10 .420
10.420

1003¿ .2
29784

-842
60000
51853

-36302
60000
362 .0
145.0

o.00
0.00
0.0

:ooo(
:ooo(
o/o

0 .000
0 .000
0 .000
0 .000

0.0
PE.48
PE.48
LlL

0.080
0.080
5.640
s. 640

5493. 6
10381

-79444
60000
27337

-30¿?6
60000
295.0
160.0

90
90

29
29

50000
42942

-29381
60000
295.0
160.0



DRESSER-RAND GAS FrEIÐ COMPRESSOR PERFOR¡.{AIICE (DRSIZE coPlEight 1996-2000 Vl .3a)

PÀCKAGER: PROPÀK COMPRESSION
LOCÀTION: Eamburg (2-6, , .AJ.berÈa
atoB/REF : Apache Canada / qpti"nå Engineers
iIOBSITE : ã¡¡b T (F) : 90 . ALt. (Fr) :

R€f . Pressur€ ( PSIA') : 14,70 Ref . IêDP. (F):
COMPRESSOR: FraEe : 6 EOS { St¡oke (IN):

......Calc RFM : 1200.0 l{ax RPM :

DRfVER: qfPe : Gas Eng'ine Avail (EP) :

DATE: Oct 2, 2OOO
FILE: 9404-,{20.DAT tr 6tr

CA],C BY: it.Saxinger
2500. Ata ( PSIA) : 13.a12

60.
6.0 Rod Dia(IN): 2.500

1200.0 Cooler (BP): 58.0
1478.0 Model: 1O42GL

stage Nu¡ber
Gas
Dry Gas MoJ.. lÍeíght
Dry Gas Sp€c. Gravity
ÇPlcv g L4.7/6o
Àvg. lêmp. E:q)on. (K)
Avg. Vo]. . E:<pon. (N)
Gas Crit. lemPerature
Gas Crit. Pressure
Z Standard
Z Suction
Z Discharge
Inlet Tenperature
InJ.et Press. G Cyl Flg
Interstage Pless. DroP
Disch. P¡ess. G Cyl Flg
Ratio of Coupression
Adiabatic Disch. TenP.
Est. Àctual Disch. TêúP
Stg. Piston Disp]..
Stg. InJ.et Capacity
CåPACIEY ÀCTSA¡ WET

CåPACITY åCTT'ATJ DRY
ÍOTAT, COMPRESSOR POÍIER

R
PSIÀ

PSIG

PSIE

F
F

cEl.l
ÀcEtf

Mt4SCED
MtfficFD

EP

1
Natura]-

17.958
o.620
L.281
L.26L
1,.259

37L.286
672.998

o.998
0.981
0.980

110.00
14?. 00

1.75
310.01
2.OL6

198. 98
231.36
715.9
611 .9
8.92
8. 8s

L22'.t .68

2
Natural

17 .958
0.620
L.287
L.267
L.267

37L.286
672.998

0.998
0.965
o.965

120.00
304.35

1. 50
583. 60
1.879

202.4t
2L7.34

570.2
308 .3

8. 90
8.85

3
Natura1'

17.958
0.620
1".287
L.278
L.297

37L.286
672,998

0. 998
0.935
0.943

120.00
57 4.64

1.00
L2L2.00

2.O84
220.42
230.86

2L5.2
161.0
8.88
8.8s

Ps (line)= 150 Psig
Pd (Iine)= 1200 Psig

Curve I

F

$

'-.
Stage number at (IG/CE)
Frame Ext/Cy]., Bore
Cylinder Pattern
RDP
!ßwP
cyl. Àction/u8 Rod Dia.
B¡ake poner / Cylinder
EE Dísch. Vol. Eff.
CE Disch. vo].. Eff.
EE Inlet Vo].. Eff.
CE Inlet Vol. Eff.
Avg. Inlet voJ.. Eff.
EE Clearance Reqd.
m Clêarance I'l.in.
EE Pockêt Open
EE Clearance Àdded
CE Clearance Reqd.
cE clearance Min.
CE Clearance Added
Va1ve !{odel - HE

Valve Model - CE

valves / corner (sE/cE)
Valve f,ift - EE
Va1ve Lift - CE
Valve Lift A¡ea - HE

Valve Lift À¡ea - CE
¡lPI Inlet V]-v Ve]. Avg.
8]-ange Gas Load - I
Flengê Gas Load - C

t{ax. A11ow. Gas Load
Conbined Rod Load - f
Corbined Rod Load - C

I'fax Àllow Rod Load
Recip. lfeight G TaD Pin
Revêrsal G :ülD Pin

LlL OlO 2/2 3/3
*/rñ LlLs.ooo 3/10.o00 2/ 9.s00 4/ 6.000

et2203
Psrc 450.0
PSIG 1195 .0

Àcr. /rNsAcE/o.00
EP 429.6

BAIÀ¡¡CE
0.0
0.0

NA/o.00
0.0

0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.0

0. 00
0. 00
0.0

,ooaK
:ßlcK
o/0

o. o00
0 .000
0.000
0.000

c12199
1150.0
126s.0

DA/o.00
352.9
15. 57
51. ¿5
25.62
a4.62
55.12

109.30
17.10

100 .00
392.1
17.80
17 .80

0.0
PF48
PF48
2/2

0.080
0.080
5.640
5. 6¿0

7279.6
¡.6929

-21284
60000
3L401

-35351
60000
362.O
170.0

G12195
1?50. 0
1925.0

DA/o.
388

00
.4
48
27
58
70

43
41
76
12

IN3
t
t

IN3

IN
IN

SQIN
SQIN

FPM
I,BF
LBF
I,BF
I,BF
TJBF

I,BF
I,B

DEC

PE'6?
PE.6?
2/2

0 .080
0.080

10 . {20
10. ¿20

1003¡¡ .2
21285

-722
60000
s1973

-35?61
60000
362.O
155 .0

74.64
24.80
24.80
0.00
0.0

29. 90
29.90

0.0
PF48
Pl.48
LlL

0 .080
0.080
5.640
5.640

5493. 6
L2OlL

-20842
60000
25720

-28909
60000
295.0
155.0

0. 00
48.97
0.00

85.48
42.74
1/¡.50
1¿.50

0. 00
0.0

L4.20
1¡t.20

0.0

o.0
0
0

60000
42942

-29381
60000
295.0
160 .0



DRESSER-A,AND GAS FIEIJD COMPRESSOR PERFORI'Aì{CE (DRSIZE copyright 1996-2000 V1.3a)

PACKâGER: PROPåß COMPRESSION DÀTE: Oct 2, 2OOO

I¡oC;ÀTION: Eanburg l2-6't, ÀIberta FrLE: 9404-{20.DAl r 5"
.'OBIREF : .A¡rache Canada / qptiDa Engineers c'À¡¡c BI: al.Saxinger
JOBS¡ÍE : ånb I (F) : 90. Alt. (rT) : 2500. å'tn ( PSIÀ): 13.42
R€f . Pressure ( PsIÀ) : 1¡l .70 Rêf . femP. (F): 60.
COMPRESSOR: Fra¡e : 6 HOS 4 Stroke (fN): 6.0 Rod Dia(IN): 2.500

......Calc RPM : 1200.0 llax RPM : 1200.0 Coo1er (EP): 58.0
DRTVER: ry1r€ : Gas Engine Àvail (EP) : 1478.0 Model: 7042GÍ'

Stagê Number
Gas
Dry Gas 14o1. lÍeight
Dry Gas Spec. Gravity
cplcv g L4.7/60
Avg. lemp. Erq)on. (K)
Avg. Vo]. . E¡q)on. (N)
Gas Crit. EÂñFerature
Gas Crit, Pressure
z standârd
z suction
Z Discharge
fn].et Ter¡¡)eratule
InIêt Press. G Cy]' flg
Intêrstage Press. Drop
Disch. Press. G Cyl FJ.g
Råtio of Compressior¡
ådiabatic Disch. femp.
Est, Actual Disch. Tenp
Stg. Piston Disp]..
Stg. InJ.et Capacity
CåPÀCITY ACTSAT. IIET
C;APã.CITY ÀCTUAL DRY
rOTAT COMPF.ESSOR POYÍER

257
286
998
998
98¿
983

L7
0
1
1
1

37L
672

0
0
0

11
L2

1
Natural

2
Natural

17.958
o.620
L.281
L.265
L.264

37L.286
612.994

0.998
0.969
0. 969

120.00
264.93

1. 50
s22.04
L.924

205.11
220.60

510.2
295.6

7 .44
7 .40

3
Natural

1?.958
o. 620
L.287
L.27 4
t-292

37L.286
672.998

0. 998
0. 941
0.9s0

120.00
514.01

1.00
L2t2.OO

2.323
235.36
246.95
2L5.2
151. 1
7.42
7.11o

.958

.620

.287

.259

Ps (]-ine)= 125 psig
Pd (].ine)= 1200 psig

Curve I

R
PSIÀ

F
PSIG

t
PSIE

F

F

cFll
ACFî.

MMSCI¡D
MMSCITD

gP

0.00
2.50
1.75

269.89
2.O84

203.01
236. 08
715.9
606.2
7.47
7.40

1115. 63.¡+:l
t:

stage nunber at (HEICE)
Frame Ext/Cyl. Bore
CyJ.5.nder Pattern
RDP
lawP
cyl. Àction/m nod oia.
Brake power / cylinder
EE Disch. voI. Eff.
cE Disch. vol. Eff.
sE Inlet vol. Ef,f,.
CE Inl.et Vol. Eff.
Avg, fn].et Vol. Eff.
EE C]-earanc€ Reqd.
EE Clearance Min,
EE Pocket Open
rrc Cleara¡rce ådded
CE Clearance Reqd.
CE Clearance Min.
CE clearance Added
Valve Model - EE

valve Model - CE
valves / corner (IIE/CE)
Valve Lift - SE
Valve l,ift - CE
valve Lift À¡êa - IÍE
valve Lift Àrea - CE
ÀPI Inlet vlv ve]- Avg.
F1ange Gas f.oad - T
Flango Gas Load - C

trax. Àllort. Gas f.oad
Co¡bined Rod Load - lt
Conbined Rod Load - C

I'lax Lllort Rod Load
aecip. weight, G XID Pin
Rêversa]- @ XED Pin

LlL o/O 2/2 3/3
#/rN 1/1s.000 3/10.ooo 2/ 9.s00 4,/ 6.000

eL2203
PSrc 450.0
PSrG 495.0

Acr. /rNsAcE/o.00

IN
IN

SQIN
SQIN

FPM
I,EE'
LBE
LBF
LBF
T¡BE.

LEE.
I,B

DEE

3?6.1
0.00

41.22
0,00

8¡¡. 68
42.34
14.50
14.50

0. 00
0.0

L4.20
L4.20

0.0
PF6?
PF67
2/2

o. o80
0.080

10.420
10. ¡120

10034 .2
24120

-601
60000
52093

-35218
60000
362.0
155. O

BAIÀ}ÍCE
0.0
0.0

NÀ/0.00
0.0

0. 00
0.00
0.00
0.00
0.00
0. 00
0. 00
0. 00
0.0

0.00
0.00
0.0

:ooc¡(
tcEp(
o/o

0 .000
0 .000
0 .000
0 .000

et2L99
11s0.0
1265. 0

DA/o.00
30?.0
13.08
50.05
21.95
83.97
52.96

109.30
17 .10

100.00
392.1
17.80
1? .80

0.0
PF48
PF48
2/2

0.080
0.080
5.640
5. 640

7279.6
L5662

-19525
60000
331?0

-34656
60000
362.0
1?0.0

c12196
1?50.0
1925.0

DA/o. 00
375.8
37.67
3s.23
72.36
67 .66
70.01
24.40
24.80

0. 00
0.0

29.90
29.90

0.0
PF{8
PE48
L/L

0 .080
0.080
5. 640
5. 640

5493. 6
13786

-22258
60000
2¿083

-26888
60000
295. 0
160. 0

EP

rN3
t
t

IN3

0.0
0
0

60000
42942

-2 9381
60000
295.0
160 .0



DRESSER-RAND GjAS EIELD COMPRESSOR PERFORMAI{CE (DRSIZE copyright 1996-2000 v1.3a)

PACKtrGER: PROPAK COMPRESSION
I.ocÀTIoN: Hamburg l2-6t ' Alberta
atoB/REF : åpache Canada / Optina Engineers
JOBSIIE : .â¡lr T (F) : 90. ÀJ.t. (FT) :

Rêf. Pressure ( PslA) : 1¡1.?0 Ref. EeuP. (F):
CoMPRESSOR: Fra¡e : 6 EOS 4 Stroke (IN):

.. .. . .Calc RPM : 1200.0 Itfax RPM :
DRIVER: ryI)e : Gas Engíne Àwaí]. (EP) :

DÀfE
FII.E

CA¡C BY

Oct 2, 2OOO
g4a4_42O.DA8 " 6ú
r7. Saxinger

Rod Dia(IN) :
Coole¡ (EP);
Model¿ 7O42Gl'

2500. At¡ ( PsI¡l) z L3.42
60.
6.0

1200. o
L478.O

2
58

500
0

Stage Nr¡¡ber
Gas
Dry Gas Mol. lfeight
Dry Gas Sp€c. Gravity
Ølcv @ L4.7/60
Avg. E€Dp. Extrron. (K)
Avg. VoJ.. E)q)on. (N)
Gas Crit. fâmFêrature
Gas C!it. Prêssure
Z Standard
Z Suction
z Discharge
InIêt :lêEperature
InJ.et Press. ß Cy1 Flg
Int€rstage Press. Drop
Disch. Press. @ Cy'l- FIg
Ratio of Compression
åÅiabatic Disch. Tenp.
Est. ÀcÈual Disch. fenp
Stg. PÍston DÍspl.
Stg. Inlet Capacity
CÀPÀCITY ÀCTI'AI, IIE!
CAPACIEY ÀCTUÄÍ, DRY
TOTAÍJ COMPRESSOR PoI{ER

1
Natural

1?.958
0.620
L.287
L.264
L.26L

37L.286
672.998

0.998
0.981
0. 980

110.00
147 .00

1.75
233.04
1.536

163.51
196. 08
715.9
649.7
9.47
9.40

L320.22

2
Natural

17.958
0.620
L.287
L.260
L.262

31L.286
612 -998

0 .998
0.973
0.9?4

3
Natural

17. 958
o.620
L.287
L.27 9
t.299

37L.286
672.998

0. 998
o.932
0. 9¡¡0

120.00
596.98

1.00
L2L2.OO

PE (J.ine)= 150 Psig
Pd (line)= 1200 ps5.g

Curve 7

R
PSIA

PSIG

PSIC

r'
E'

cFll
ACI't"l

I'ÍMSCtD
MMf¡CED

AP

F

t
2.008

2t5.3L
225 -40
2L5.2
164.2
9.42
9.39

120.00
228.73

1.50
606.28
2 .559

243.93
26L.6L
s70.2
43.1 .1

9.46
9. ¡¡0

stage nu¡ber at (EE/CE) A/l
r.rane Ext/cyl. Bore l+/rN 1/15.000
Cylinder Pattern GL22O3
RDP PSIG ¡I5O . O

¡,,AT{P PSIG 495.0
cyl. Action,/¡E nod Dia. Àct../rNsAcE/o.00
Brake poner / cylinder EP 3L4.7
EE Disch. Vo].. Eff. t 0.00
CE Disch. VoJ.. Eff. t 64.56
8E In]-et Vol. Eff. * 0.00
cE In]-et Vo]-. Eff. t 90.?6
Àvg. rnlet vo]. . Eff . t ¡¡5.38
EE Cleara!¡ce Rêgd. t 14.50
HE clêarance Min, t 14.50
EE Pocket Open t 0.00
EE Clearance Added IN3 0.0
CE Clearance Reqd. t 1¡[.20
CE Clearance Min. t 1{.20
CE Clearance Àddêd IN3 0.0
Valve llodel - HE PF67
Va]-ve !,fodel - CE PF67
Val.ves / corner (m/cE) 2/2
Va].ve Lift - SE IN 0.080
Valve Lift - CE IN 0.080
valve Lift årea - IIE SQIN LO.42O
Valve Lift A¡ea - CE SQIN 10.420
API Inl-et vlv Vet Àvg. l'PM 10034.2
Flange Ges Load - T LBF 14061
Flange Gas Load - C IJBF -722
Max. AIIow. Gas Load LBF 60000
Combined Rod Load - I LBF 51973
CoEbinod Rod Load - C LBF -36028
l,lax A11o¡¡ Rod Load I,BE' 60000
Recip. Ifeight G XHD Pin IJA 362.0
Revêrsal @ ED Pin DEG 1?5'0

o/0
3/L0.oo0 2/

2/2 3/3
9.500 4/ 6.000

e12199 G12196
11s0.0 1750.0

BAÍ¿AI.ICE
0.0
0.0

NÀ/0.00
0.0

0.00
0.00
0.00
0. 00
0.00
0.00
0. 00
0. 00
0.0

0.00
0. 00
0.0

:OCK¡I

:ooo(
o/o

0 .000
0.000
0 .000
0 .000

0.0
0
0

60000
42942

-2938L
60000
295.O
160.0

L26s.O
DÀ/0.00

558.3
36 .33
35.96
76.Å9
75.12
76.11
17 .10
17.10

0 .00
o.0

17 .80
17 .80

0.0
PF¿8
PE.48
2/2

0. 080
0. 080
5. 640
5. 6{0

7279.6
23786

-27884
60000
33622

-33529
60000
362.0
175.0

1925.0
DA/o.00

390.5
45. 58
43. ¿6
77.95
74.33
7 6.t4
24.80
24.80

0. 00
0.0

29.90
29.90

0.0
PF48
PF¿8
L/L

0 .080
0.080
5.640
5.640

5493.6
11¡f ¡10

-20320
60000
26324

-29674
60000
295.0
155.0



DRESSER-RjAIID GAS FIELD COMPRESSOR PERFOR!ß¡¡CE (DRSIZE copyright 1996-2000 V1.3a)

PACKAGER: PROPAK COMPRESSION DjÀTE: Oct 2, 2OO0
I,OCåIION: Eamburg (2-61, À1berta FII¡E: 9404-420.D4T " sil
,,OB/REF : Àpachê Canada / Opti.na Engineers CAI"C BY: 't.Saxingeri'OBSITE : ånb ! (F) : 90. Aft. (Fr) : 2500. Àtn ( PSrÀ): L3.42
Ref. Prêssure ( PSIA) : 14.70 Ref,. Tenp. (F): 60.
COMPRESSOR: trra¡e : 6 BOS 4 Stroke (IN): 6.0 Rod Dia(IN): 2.500

......CalcRIr!.í :1200.0 ùtaxRPM :1200,0 Cooler (Ep): 58.0
DRMR: |ly?ê : cas Engine Avail (EP) : 1{78.0 Model: 7O42e1'

Stagê Nr¡mb€r
Gas
Dry Gas Mol. IÍeight
Dry Gas Spec. Gravity
cP/cv g L4.7/60
Avg. fenp. E:q)on. (K)
¡lvg. Vo].. Expon. (N)
Cas Crit. Eeqreratule
Gas Crit, Pressure
Z Standard
Z Suction
Z Discharge
fn].et Eeq)êrature
Inlet Press. G Cyl FIg
Interstage Press. Drop
Di.sch. Press. @ q']. FJ.g
Råtio of, Compression
Àdial¡atic Discb. Eenp.
Est. Actua1 Disch. Tenp
Stg. Piston DispJ-.
Stg. Inlet Capacity
cÀPACrîï ÀCttr(tAf, wEl[
CJIPÀCITY ¡\CEI'A! DRY
TOIÃÛ COMPRESSOR POWER

R
PSIà

F
PSIG

t
PSIG

F
F

cl1.{
ACll4f

MMSCED
MI4SCED

HP

1
Natural

1?. 958
0.620
L.287
L.263
L.260

37L.286
672.998

0.998
0.984
0 .983

110.00
L22.50

1. ?5
198.78

1 .561
165.3s
198.35
?15.9
647.2
7.97
1.90

L204.76

2
Natural

17.958
0. 620
L.287
L.257
L.259

31L.2A6
672.998

0 .998
o .917
0. 978

120.00
195.07

1.50
5r¡3.38
2.67L

249.L4
267.68

570.2
425.7
7.96
7.90

3
Natura]-

17.958
0. 620
L.281
7.27 6
L -294

37L.2A6
672.998

0. 998
0.939
o.941

120 .00
535.03

1.00
L2t2.OO

2-234
229.99
24L.L4
2L5.2

Ps (J-íne)= 125 psig
Pd (J.ine)= 1200 psig

Curve 7

4.8
92
90

15
1
7

stage nuEber at (EE/CE) llL 0/0 2/2
trrame Ext/cy]". Bo¡e #/IN 1/15.000 3/10.000 2/ 9.500 4/

GL22
PSIG 450
PSIG 495

Àct. ,/INSÀCE/o.
EP 273

BAI,À¡ICE

¡{A/

c12199
1150. 0
1265.0

DA/o .00
493.2
34.40
34.02
75.06
14.23
74.65
1? .10
17 .10
0.00
0.0

17 .80
17 .80

0.0
PF48
Pr48
2/2

0. 080
0. 080
5. 6r¡0
5. 640

1279.6
22022

-25647
60000
3351s

-322L3
60000
362.0
170. 0

3/3
6.000

e12196
1750.0
1925. 0

DA/o.00
381.4
39.70

Cylinder Pattern
RDP
!4AWP

cy]-. Action/EE Rod Dia.
Brake power / cylinder
EE Disch. Vol. Eff.
CE Disch. Vo].. Eff.
8E rnlêt Vol. Eff.
CE rnlet vol. Eff.
Avg. fnlet vo].. Eff.
EE Clearance Reqd.
EE Clearance Min.
EE Pocket Open
EE Clea¡ance Added
CE CJ-earance Reqd.
CE Clearance Min.
CE Clearance Addêd
Valve Model - EE
Valvê Model - CE
Va].ves / Corner (BElcE)
Val-ve Lift - EE
Valve Lift - CE
valve Lift Arêa - ËE
Valve IJift Àrea - CE
ÀPI In].et V]-v Ve]. Àvg.
Flange Gas Load - :f
Flange Gas Load - C

ldax. À]-]-ow. Gas Load
Conbined Rod IJoad - f
Combined Rod f.oad - C

Mar f,llow Rod Load
R€cíp. ?feight ß XtD Pin
Reversa]' G XãD Pín

03
.0
.0
00
.5
00
¡18

00
41
2L
50
50
00
.0

0.0
0.0

0.00
0.0

IN3
t
*

IN3

IN
IN

SQIN
SQIN

FPM
I,BF
LBE
LBE'
T,BF
1,BF
I.BF

LB
DEC

L4.20
L4.20

0.0
PF67
PF67
2/2

0.080
0.080

10.420
10.420

10034 .2
L2sO4
-601

60000
52093

-35684
60000
362.O
180.0

0.00
o.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0

0.00
0.00
0.0

:ooo(
¡ooct

37
73
69

PF48
PF48
L/L

0. 080
0.080
5. 640
5. 640

s493. 6
131 91

-2L767
60000
24650

-27664
60000
295. 0
150.0

0
63

0
90
45.
t4.
L4.
0.

0

34
92
52
72
80
80
00
.0
90
90
.0

7t.
24.
24.
0.

0
29.
29.

0

o/0
0.000
0.000
0. 000
0.000

0.0
0
0

60000
42942

-29381
60000
295.0
160.0



DRESSER-PIA¡¡D GA.s FIELD COMPRESSOR PERFORT!ß¡¡CE (DRSIZE coI)yright 1996-2000 V1.3a)

PTICKAGER:
I.oCA?IION:
.'OB/REF :

PROPAK COMPRESSION
ga.Eburg (2-61 , Àabsrta
Àpache canada / optina Engin€ors

DA!E: Oct 2, 2OOA
FILE: 9404-420.DAT D {¡'

CAI.C BY: ,f .Saxinger
2500. Atû ( PsrÀ) z L3.42

60
6

1200
1,478

atOBSlfE: .ã¡¡bI (F)
R€f. Plessule ( PSIA)
COMPRESSOR: Fra¡e

......CaIc RPM
DRI\IER: ry?e

90. À1r,. (rr) :

14.?0 Ref . T€úp. (F):
6 BOS 4 Stroke (IN):
1200.0 Max RPM :

Gas Engine Avaíl (EP) :

0 Rod Dia(IN): 2.500
0 Cooler (EP): 58.0
0 Model: 1042er'

Stage Nunber
eag
Dly cas l{ol. Ìfeight
Dry Gas Spec. Gravity
Çplcv e L4.7/60
Àvg. Ieúp. E:q)on. (K)
Avg. VoI. E:q)on. (N)
Gas Crit. Têq)e¡ature
Gas Crit. Prêssure
z statrdård
Z Suction
Z Discharge
Inlet llemperatute
Inlet Press. G cyl F1g
Interstage Press. Drop
Disch. Press. G cyl Fl-g
Råtio of Compression
Àdiabatic Disch. Tenp.
Est. àctual Disch. Temp
stg. Piston Displ.
Stg. InJ.et Capacity
CåPACITY ACIUA¡ IÍET
CAPACITY ACTT'AT, DRY
TOEAL COMPRESSOR PO!|ER

PSIA

F

PSIE
t

PSIG

F
F

cElf
Àc¡!f

M¡.I¡¡CED

uMscrD
EP

1
Natu¡al

17 .958
0 .620
L.287
1.261
1.259

37L.286
672.998

0 .998
0 .987
0 .986

110.00
98.00
1.75

164.33
1 .595

16?.89
201.47
715.9
6¿3.8

6. 48
6.41

1074.50

2
Natura]-

1?.958
0.620
L.287
1 .255
L.256

37L.286
612.998

0. 998
0. 981
0.982

120.00
L6L.2L

1.50
479. 38
2.822

256.02
2?5. 63

570.2
41,4.6
6.47
6.41

3
Natura].

17. 958
0. 620
L.281
L.272
1 .288

371.286
672 -994

0. 998
0. 946
0. 955

120 . O0
41L.99

1.00
1-2L2.OO

2.s25
246.18
259.45
2L5.2
143.0
6.43
6. ¡tl

Ps (J-ine)= 100 psig
Pd (J.ine)= 1200 psig

Curve 7

R

,r{=

stase nunber at (HE,/CE) LlL O/O 2/2 3/3
!'ramê Ext/cyl. Bore #/rN 1/15.000 3/10.o0o 2/ 9.500 4/ 6'000

GL22O3 BJAI¡ÀIiTCEC¡'linder Pattern
RDP PSIG 450.0 O

!ßffP PSIG 495.0 0
cy]-. Àction/EE Rod Dia. Act./rNsÀcE/o.00 Na/0.

IN3
t
c

IN3

IN
IN

SQIN
SQIN

FPM
LBF
IJBF
I,BI'
IJBF
I,BF
LBE.

231 .8
0. 00

62. 05
0.00

89.93
44.96
14.50
14.50

0.00
0.0

L4-20
L4.20

0.0
PF67
PE 6?
2/2

0.080
0 .080

10.420
LO.420

10034 .2
10914

-¡181
60000
522L4

-35339
60000

0.0
tctocK
:ooo<
o/o

0.000
0.000
0.000
0.000

c12199
1150.0
1265.0

DA/o.00
¡!25.5
32 .03
31.63
73.14
72.24
72.69
1?.10
1? .10
0.00
0.0

1?.80
1?.80

0.0
PF48
PF4T8

2/2
0.080
0.080
5. 640
5. 640

7279.6
20199

-23343
60000
33742

-30619
60000
362. 0
1?0.0

Gt2L96
1?50.0
1925.0

DA/o.00
360.5
33.56
30. 95
68.87
63.51
66. 19
24.80
24.80
0.00
0.0

29.90
29.90

0.0
PF48
PF{8
L/L

0.080
0.080
5. 640
5. 640

5493.6
L4974

-23240
60000
22919

-25185
60000
295.0
160.0

.o

.0
00
.0
00
00
00
00
00
00
00
00
.0
00
00

Brake power ,/ cylinder
EE Disch. VoI. Eff.
CE Disch. VoI. Eff.
EE XnLet vo1.. Eff.
CE Inlet Vol. Eff.
Àvg. Inlet vol. Eff.
EE Clearance Reqd.
EE C].earance l.lin.
EE Pocket Open
EE Clearance Added
cE Cleara¡¡cê Reqd,
CE Clearance Min.
CE Clearance Àdded
Valve Modêl - EE
Va]-ve ldodêl - CE
valves / corner (HElcE)
Valve Lift - EE
tlalve Lift - CE
Valve Lift Àrea - EE
Valve Lift Àrea - CE
A.PI Inlet VIv VeJ. Avg.
Flange Gas Load - T
F].ange Gas Load - C

l.lax. Af'l.ow. Gas Load
Coubined Rod Load - f
Conbined Rod Load - C

Max ÀIlow Rod Load

EP 0
0
0
0
0
0
0
0
0

0
0

0

0.0
0
0

Recip. Ifeight ß XIID Pin LB 362.0
Reversal G XED Pin DEG 1?5.0

60000
42942

-29381
60000
295.0
160.0



DRESSER-RiA¡'iID GAS FIEI¡D COMPRESSOR PSREOR¡{A¡¡CE (DRSTZE copftight 1996-2000 V1 .3a)

PÀCKJAGER: PROPÀK COMPRESSION
Î,OCÀTION: Eanburg (2-6, , À-Lberta
JoB,/REf : Àpache Canada / Opti¡¡a Engineers
,IOBSIIE : å¡¡b T (F) : 90. ¡\J.t. (fT)
Ref,. Prêssurê ( PSIA) : 1rl.?0 Rêf. TeDp. (E.)
COMPRESSOR: Fraae : 6 BOS ¿ Strokê (IN)

......CaIc RPM : 1200.0 Max RpM
DRIVER: :r]|Pe : cas Enginê ÀvaiL (Ep)

DAIE: Oct 2, 2000
I.II.E: 9¿0¿-420.DiAT tr 3tr

CiAI¡C BY: il.Saxinger
: 2500. Atn ( PSül): L3.42

60.
6.0

1200. 0
1¡¡78.0

Rod Dia(IN): 2.50O
Coo].êr (!P): 58.0
Model:7042er,

Stage Nr¡¡ber
ca9
D¡'!' Gas Mol . Iteight
Dry Gas Spec. Gravity
Çp/cv g L4.1/60
Àvg. Te¡np. E:q)on. (K)
Àvg. Vol. Expon. (N)
Gas Crit. fôhl.erature
Gas Crit. Pressure
Z Stafr¿lârd
Z Suction
Z Discharge
Inlet f€üE erature
Inlêt Press. G Cyl FJ.g
Interstage Press. Drop
Disch. Pless. G CyJ- FIg
nåtJ'o of Compression
ådiabatic Diach. fenp.
tst. Àctual Disch. Ienp
Stg. Piston Dj.spJ..
Stg. Xnlet Capacity
CÀPACIIY ACI"UAT, T{ET
CAPACITY .E.CTUATJ DRI
IOTÀÍ. COMPRESSOR PO}¡ER

1
Natura]-

17.958
0.620
1.287
1.260
1 .258

37L.286
612.99A

2
NaturaJ-

1?. 958
0. 620
L.287
L.252
1 .253

31L.286
612.998

0. 998
0.985
0.985

120.00
L21 .L6

1.50
4L4.22
3.O42

3
Natu¡al

17. 958
0.620
L.287
L.267
1.283

371-2A6
672.998

0. 998
0. 953
0. 963

120 .00
407 .81

1 .00
\2t2.OO

2.909
266.34
281 .35

2L5.2
L27.7
4.95
4 .93

R
PSIA

l'
PSIG

t
PSIG

E.

F
cElf

ÀcElt
MMSCED
!á¡¿scED

SP

Ps (Iine)= 75 psig
Pd (J-ine)= 1200 psig

Curve ?

0.9
0.9
0.9

110
73

1
t29

98
90
89
00
50
?5
67

1.646
L71..66
206.t2

715 .9
638 .6
s.00
4. 93

925.47

265.34
286.33
570.2
398.5

4. 99
4.93

€
Stage number at (Iæ,/CE)
Fra.me Ext,/Cyl . Bore
Cylinder Pattêrn
RDP
¡awP
C¡'1. llction./æ nod Pia.
Brake porúer / cylinder
EE Disch. Vol. Eff.
CE Di-sch. Vol. Eff .
EE In1et Vo].. Eff.
CE InleÈ Vo].. Ef,f.
Àvg. fn].et Vo1. Eff.
EE Clearance Reqd.
EE Clearance Min.
EE Pocket Open
EE Cloarance Added
CE Clearance Reqd.
CE Clearance l4in.
CE Clearance Added
Va]-ve ¡dode]. - HE
Valve Model - CE
Valves / corner (EE/CE)
Va]-ve l¡ift - BE
Valve Lift - CE
Valve Lift ¡l,rea - EE
Valve Lift .â¡ea - CE
API In].€t VIv Ve]. Àvg.
Flange Gas Load - I
Flange Gas f,oad - C
Max. A1low. Gas Load
Co¡¡bined Rod Load - f
Coubined Rod l¡oad - C
Max Àlt.ow Rod Load
Râcip. Weight G XID Pin
8êveraal- G XãD Pin

L/t
l+/rN 1,/15.000

eL2203
PSrG 450.0
PSIG ¡195.0

Act. /rNsÀcE/o. 00
EP 189.4
t 0.00
t 60.01
t 0.00
r 89.20
t 44.60
* 1¿.50
s 14.50
c 0.00

rN3 0 .0
r 14.20
r 1¿.20

rN3 0.0
PF6?
PF6?
2/2

rN 0.080
rN 0.080

sQrN 10.420
sQrN 10.420
FPM 10034.2
I¡BF 9289
LBF -361
r.BF 60000
r.BE' 52334
r,BF -34994
r,Bt 60000
¡.8 362 .0

DEG 1?5.0

o/o 2/
3/10.000 2/ e.s0

G1219
11s0.
L265.

BAT,¡I¡ICE
0.0
0.0

t{A/o.00
0.o

0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0

0.00
0.00
0.0

:ooo(
xtoo(
o/o

0.000
0.000
0 .000
0 .000

D¡\/0 .00
354.2
28.95
28.54
70.37
69 .37
69.87
17 .10
17 .10

0 .00
0.0
.80
.80
0.0

PE'48
PF48
2/2

0.080
0. 080
5. 640
5. 640

7279.6
18314

-20972
60000
3¿30¿

-29L64
60000
362.O
155. O

3/3
4/ 6.O00

c12196
1750. 0
1925.0

D¡r,/o.00
325.1
27.1"2
24.24
62.35
55. ?3
59.04
24.80
24.80
0.00
0.0

29. 90
29.90

0.0
PF48
PF{8
L/L

0.080
0.080
5.640
5. 640

5493. 6
16?89

-24740
60000
2L267

-22666
60000
295.0
145. O

2
0
9
0
0

L7
L7

0.0
0
0

60000
42942

-29381
60000
295.0
160. O



DRESSER-RA¡¡D etrS EIEIÐ COMPRESSOR PERFORI,ß¡¡CE (DRSIZE copyright 1996-2000 V1 .3a)

PACKACBR: PROPAK COMPRESSION DÀTE: Oct 2, 20OO

LOCtrEION: Eanburg (2-6't, A.Iberta FILE: 9¡104-420.D4T il 5'r
drOB/REF : Apache Canada / Opei¡¡la Engineers CAI¡C BY: ¿I.Saxinger
iIOBSIIE : Ànb E (F) : 90. Alt. (FT) : 2500. At¡û ( PslA): L3.42
Ref,. Pressure ( PSIA) : 14.70 Ref. E€DP. (F): 60.
COMPRESSOR: FraDe : 6 EOS ¿ Stroke (IN): 6.O Rod Dia(IN): 2.500

......CalcRPM :1200.0 t{a:.RPM :1200.0 Cooler (HP): 58.0
DRt\tER: El¡l¡e : Gas Engine Avai]. (EP) : 14?8.0 ltodel: 7O42GL

Stage Nulber
Gas
Dly Gas Mol. IÍeight
Dry Gas Spec. Gravity
cÞlcv A L4.7/60
Àvg. !enp. E:q)on. (K)
Avg. Vol . E)q)on. (N)
Gas Crit. Ienlteratu¡re
Gas Crit. Pressure
Z Standard
Z Suction
Z Discharge
fn1et Temperaturê
Inlet Press. 0 CyJ. FIg
fnterstage Press. Drop
Disch. Press. G Q'l Flg
Ratio of Compression
.ãdiabatic Disch. TenP.
Est. Actual Disch. Teop
Stg. Piston Displ.
Stg. rnlet Capacity
CåPÀCITY ÀCTUAÍ. T{E!
CAPACIIY ACrUAL DRY
TOIIÀf, COMPRESSOR PO9IER

PSIA

PSIG

PSIG

F
F

clll
ACFIf

MMSCTD
MMSiCE:D

HP

1
Natural

17.958
0.620
L.247
t.260
1 .258

37L.286
672.998

0. 998
0. 98¿
0. 983

110.00
t22.s0

1.75
263.44
2.031

199. 96
22L.46
L452.2
779.9

9. 61
9.52

1393.18

2
Natura].

1? .958
0.620
L.287
L.263
L.264

31L.246
672 -994

0 .998
0. 970
o .971

120.00
2s8. 60

1. 50
611. 32
2.297

229.4L
246.28

3
Natural.

17.958
o.620
L.287
1 .280
1.299

37L.286
672.998

0.998
0.932
0.939

120.00
601.9s

1.00
L2L2.00

1. 991
2L4.L9
224.22
2L5.2
16¡f . 9
9.54
9.52

Ps (line)= 125 psig
Pd (J-ine)= 1200 psig

Curve 6

R

l'

t

570.2
389. 6
9.58
9.52

&ô

stage nuuber at (HE/CE)
Fraúe Ext/cyl. Borê
Cylinder Pattern
RDP
t'ßwP
cyl. Àction/ng nod oia.
Brake power / cYtinder
EE Disch. Vol. Eff.
CE Disch. vol. Eff.
EE rn1et Vo].. Eff.
CE In1et, VoI. Eff.
Àvg. Inlet Vol. Eff.
EE Clearance Reqd.
EE Clearance Min.
EE Pocket Open
EE Clearance Àdded
CE Clearance Reqd.
cE Clearance Min.
CE Clearance Added
valve Mode1 - aE
valve lifodel - CE
valves / Cornex (gElcE)
Va].ve Lift - SE
\Ialve Líft - CE
Valve Lift Arêa - m
Valve IJift Atea - CE
API Inlet V].v Ve]. Avg.
Flange Gas Load - T
Flangê Gas Load - C

t'lax. All-orr. Gas Load
Conbined Rod f¡oad - f
Conbined Rod Load - C

Max Àllow Rod Load
Rêcip. IÍeight G XHD Pin
Reversal G )(ED Pin

olo 2/2
3/1o.ooo 2/ 9.5OO 4/

c12199
1150 .0
L265.O

DA/o.00
1199.5
30 .20
40.98
58 .30
79.10
68 .70

PF48
Pr'¿8

#/rN 1

PSIG
PSIG

L/L
,/15. 000

GL2203
450.0
495. 0

DÀ,/0.00
446.2
13.12
48.38
23.LL
85. 18
5{.14
95.80
14.50

100.00
862.0
L4.20
L4.20

0.0

TP
t
t
t
t
t
t
t
t

IN3
t
t

IN3

BÀLÀIiICE
0.o
0.0

NA/o.00
0.0

0.00
0.00
0.00
0.00
o.00
0. 00
0. 00
0.00
0.0

0.00
0. 00
0.0

:ooo<
:ooo(

3/3
6. 000

c12196
1?50.0
1925.0

Act. /IN

IN
IN

SQIN
SQIN

FPM
I,BF
I,BF
I,BF
LBF
I,BF
I,BF

I,B
DEG

PF6?
PF6?
2/2

0.080
0.080

LO.420
10.420

1003¿ .2
236t3

-25s08
60000
27L41

-3s057
60000
362.O
175.0

DAlo.00
390.8
46.04
¿3. 95
1g -24
7 4.61
76.46
24.80
24.80
0.00
0.0

29.90
29.90

0.0
PF48
PF48
L/L

0.080
0.080
5.640
5.640

5493.6
11299

-20204
60000
26Ã54

-29861
60000
295.0
155.0

/z
80
80
40
40
.6

¡¡0.15
17.10
25.00

98.0
17.80
17.80

o.0

2
0.0
o.o
5.6
5.6

1279

0/o
0 .000
0 .000
0 .000
0 .000

0.0
0
0

60000
42942

-2 9381
60000
295.0
160.0

2200t
-2621t
60000
27223

-342L7
60000
362 -O
1?O. O



DRESSER-RA¡ID c,AS FIEIÐ COMPRESSOR PERFOR¡1n¡¡CE (DRSIZE copyríght 1996-2000 Vl .3a)

PÀCKLGER:
I.OC;ÀETON:
JoB,/PaF :

.toBSrTE: Ànb:t (f)
R€f. P¡essure ( PSI.A)
COMPRESSOR: Fråle

.. ....Calê Peß{
DRMR: ry?e

PROPàß COMPRESSION
Ee¡burg (2-6r, Alberta
Àpache Canada / optina E¡ngineers

DATE: Oct 2, 2OOO
FII,E: 9404-{20.DÀT n 4n

CAI¡C BY: il.Saxinger
Atn ( PSIA): L3.4290. A1r. (F-T) :

14.70 Rêf . Tenp. (F) :

6 EOS ¿ Stroke (IN):
1200.0 Max RPM :

eas Engíne Àwail (EP) :

Rod Dia(IN): 2.500
coo].er (EP): 58.0
Model: 7042eI'

2500.
60.
6.0

1200.0
1478.0

Stagê Nr¡¡ber
Gas
Dry Cas l{o1. Ifeight
Dry cas Spec. Gravity
cplcv e t4.1/60
Àvg. T€!¡p. E¡q)on. (K)
Àvg. Vol- . E¡ßpon. (N)
Gas Crit. fêq)erature
Gas Crit. P!êssure
z standâld
z suction
Z Discharge
Inlet Teq)e¡ature
fnlet Press. G CyJ. fJ-g
Interstage Press. DroP
Disch. Press. G Cyl- Flg
Råtio of Comprêssion
Adiabatic Disch. TêDp.
Est. Actual Disch. [enp
Stg. Piston DispJ..
Stg. Inlet Capacity
CåPÀCITY ACTUÀ! TI{ET

CåPÀCIÎT ÀCTI'AI, DRY
TOEAÍ, COMPRESSOR POMR

1
lilatural.

17.958
0.620
L.287
1.258
1 .256

37L.286
672.998

2
Natural

17.958
0.620
L.281
L.260
L.261,

37L.286
672.998

0. 998
o. 975
0. 976

120.00
2L2.39

1.50
530.08
2 -405

234.9L
252.7L

570.2
37 6.2
7.64
? .58

3
Natural

17. 958
0. 620
L.28'l
L.275
L,292

37t.286
612.998

0. 998
0. 941
0.949

120.00
521.93

1 .00
L2L2.OO

2.289
233.31
244.73
2L5.2
152.5

7 .6L
? .58

R
PSIA

F
PSIG

*
PSIG

F
E'

cla{
ACE}I

!{MSCFD
MM!¡CED

EP

Ps (line)= 100 Psig
Pd (line)= 1200 Psig

Curve 6

0.998
0. 987
0.986

110. 00
98. 00
1.75

2L6.6L
2.065

201.35
223.63
L452.2

1 62.L
7 .67
? .58

L222.27

stage nuEbê! at (sE/cE)
Frame Ext,/cyl-. Bore
Cylinder Pattern
RDP
!.ßwP
cy].. Action/læ Rod Pia.
Brake ponêr / Cylinder
BE Disch. Vo1. Eff.
CE Disctr. Vol. Eff.
EE Inlet Vol. Ef,f.
CE Inl.et Vol. Eff.
Avg. rnlet Vol. Eff.
EE Cleara¡rce Reqd.
EE Clqarance Min.
EE Pocket Open
EE Clearånce Added
CE Clearancê Reqd.
CE Clearance Min.
CE CLearance Added
Valve ldodel - EE

Valve Mode]. - CE
Valves / corner (BE/CE)
Velvê Lift - gE
Va]-ve Lift - CE
Valve Lift A¡ea - EE
Valve Î¡ift À¡ea - CE
A^PI Inlet Vlv VeJ. Avg.
Flange Gas f,oad - E
F]-ange Gas Load - C
I'lax. Àllow. Gas Load
Conbined Rod Load - I
Conbíned Rod Load - C

tlax åJ.loYt Rod Load
Becip. lveight G XED Pin
Rôversal G I(ED Pin

LlL OlO 2/2
#/rN 1/1s.000 3/1o.o0o 2/ e.soo 4/

PSIG
PSIG

Àct.,/IN
EP

IN3
t
t

IN3

IN
IN

SQIN
SQIN

eL2203
450 .0
495.0

DAl0. 00
36r¡ .9
11. 84
41.6L
21. 08
84.78
52. 93
95. 80
14.50

100. 00
862 .0
L4.20
L4.20

0.0
PE67
PE'6?
2/2

0.080
0 .080

10 .420
LO.420

10034 .2
1989?

-2L44L
60000
31253

-34446
60000
362 .0
180.0

BÀI,AI{CE
0.0
0.0

NÀ/0.00
0.0

0 .00
0.00
0.00
0.00
0 .00
0.00
0.00
0.00
0.0

0 .00
0.00
0.0

,ctcro(
looo(
o/0

0.000
0.000
0.000
0.000

c12199
1150. 0
1265. 0

DA/o .00
422.6
21.48
38.69
55.13
17.62
66.37
40.15
1? .10
25.00

98. O

17.80
17 .80

0.0
PA48
P¡'48
2/2

o. 080
0. 080
5. 640
5. 6¡10

727 9.6
19903

-235¿8
60000
29220

-32897
60000
362.0
165. 0

3/3
6. O00

c12196
1750.0
1925.0

DA/o .00
3?8.0

P¡'48
PE'48
Lla

0.080
0. o80
5. 6¡10
5. 640

5493. 6
t3562

-22013
60000
24291

-27Ltg
60000
295.0
160.0

38 .44
36.03
72.96
68 .38
70.67
24 -AO
24.80

0 .00
0.0

29 -90
29.90

0.0

FPM
LBF
I,BF
T,EF
1,BF
frBF
LBE'

I,B
DEG

0.0
0
o

50000
42942

-29381
60000
295.0
160.0



DRESSER-PJAND GAS E'IELD COMPRESSOR PER¡'ORI,|AìICE (DRSTZE copyright 1996-2000 V1 .3a)

PACKAGER: PROPÀK COMPRESSION
I]ocAfXON: Earnburg (2-6, , Alberta
,toB,/REF : å¡rache Canada / qptina Enginaers
i'OBSIEE : À¡¡b T (F) : 90. A]-t. (F{} i
R€f,. Pressurê ( PSI.A) : 1¡l .?0 R€f . :temp. (F):
COMPRESSOR: Frâre : 6 EOS 4 Stroke (fN):

......Calc RPM : 1200.0 Max RPM :
DRI\'ER: ryrpê : Gas Engine Àvail (EP) :

DAÎE: Oct, 2, 2000
I.ILE: 9{0al-420,DAT " 3tr

CAI¡C BY: it.Saxínger
2500. Àtû ( PSIA): t3.42

60.
6.O

1200. o
1¿78.0

Rod Dia(IN): 2.500
Cooler (EP): 58.0
Model:7042er'

Stage Nuaber
Gas
Dry Gas MoJ-. Ifeight
Dry Gas Spec. Gravíty
cplcv g L4.7/60
Avg. |feop. E!q)on. (K)
Avg. VoJ- . E¡qron. (L{)

Gas Crit. Iemperature
Gas Crit. Pressure
Z Standard
Z Suction
Z Discharge
Inlet Têq)erature
Inlet Press. ß Cy]. F]"g
Interstag'e Press. Drop
Disch. Press. G Cy]- FLg
Råtio of Compression
ådiabatic Disch. lemp.
Est. Actua1 Disch. Tenp
Stg. Piston Displ.
Stg. Inlet Capacity
CAPACITY ¡IC'ITT'AI, T{ET
CÀPÀCITY ACTUÀT, DRI
:[OT¡J, COMPRESSOR POI{ER

1
Natural

17.9s8
0.620
L.287
L.257
1 .255

37L.286
672.998

0.998
0 .990
0.989

110.00
?3.50
1.75

169. 59
2.L06

203.s4
226.94
L452.2
?36.0
5.16
5. 68

1027. 68

2
Natural

3
Natural

17.958
0. 620
L.287
L.269
1.286

37L.286
672.998

0. 998
0. 950
o. 959

120.00
440.72

1 .00
L2L2.OO

2.698
255.95
269.63
2ts-2
135. O

5.70
5.68

287
256
257
286
998
998
980

t1
0
I
1
1

7t
12

0
0

.9s8

.620

Ps (líne)= 75 Psi€r
Pd (line)= 1200 Psig

Curve 6

R 3
6PSIjL

PSIG

PSIG

F
F

cn'f
ACE1.{

¡ilMSCFI)
MI4SCFn

EP

F

t

0.981
120.00
166.38

1.50
447.63
2.564

242.83
26L.87

510.2
356. ?
5.73
5. 68

f'
stage nuEber at (tsE/cE)
Frane Ent/cyl. Bore
Cylinder Pattern
RDP
¡ÃIYP
c:'I . Actíon/¡lB Rod Dia.
Brake polrer / Cy].índer
EE Disch. Vo]-. Eff.
CE Di8ch. VoI. Eff.
EE Inlet Vol. Eff.
CE Inlet Vol.. Eff.
Àvg. fnlèt Vo1. Eff.
EE Clearanee Regd.
EE Clêarance Min.
EE Pocket Open
EE Clearance Àdded
CE Clearancê Reqd.
CE Clearance Min.
CE Cl-earance Àdded
Valve Model - HE
Va]-ve l.lodêl - CE
valves / Corner (EE/CE)
VaJ-ve Li.f,t - EE
Valve l¡ift - CE
Va1ve Lift årea - HE
Va1ve Lift A¡ea - CE
¡IPI fnlet V].v ve]. Avg.
Flange Gas Load - T
Flange Gas Load - C
¡4ax. A11o$. Gas I¿oad
Conblned Rod Load - T
Co¡¡bined Rod Load - C

!{ax ållow Rod Load
Recip. Weight G XHD Pín
Râvêrsal G xãD Pin

tlL olo 2/2
#/rN 1/1s.000 3/10.000 2/ 9.s00

G12203 BAr,AÌ{CE G12199
PSIG 450.0
PSrG 495.0

Act./rN DÀ/0.00 NÀ/0
283.e
10.00
46.52
18.11
8¡t. 18
51. 15
95. 80
14 .50

100.00
862.O
L4.20
L4.20

0.0
PE.67
Pl.67
2/2

EP
t
t
s
t
t
t
t
t

IN3
t
t

IN3

0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0

0.00
0.00
0.0

:ccþ(
:c¡cto(
o/o

0.000
0.000
0.000
0.000

1150.0
126s. O

DAlo.00
342.3
23.90
3s.68
50-54
75.47
63.00
40.15
1? .10
25.00

98.0
17.80
17 .80

0.0
Pr48
PE.48
2/2

0. o80
0. o80
s. 640
5. 640

7279.6
17738

-20752
60000
3L942

-31179
60000
362.O
170. O

3/3
4/ 6.000

e12196
1?50.0
1925.0

DAlo.00
3t5.2
30. ¡15

27.7L
65. 91
59. 9?
62.94
24.80
24.80
0.00
0.0

29.90
29.90

0.0
PF48
Pl.¿8
L/L

0.080
0. 080
5. 640
5. 640

5¡¡93. 6
15858

-2397L
60000
22L25

-23957
60000
295.0
150.0

0.0
0.o
.00
0.0

0.0
0
0

IN
IN

sgrN
SQIN

l.PM
I,BF
LBF
LAE.
I"BF
I,BF
I.BF

I,B
DEG

0.080
0 .080

10 .420
10 .420

10034.2
16148

-1?341
60000
353511

-33826
60000
362 .0
175. O

60000
42942

-2938L
60000
29s. O

160. O



DRESSER-RiA¡i¡D eAS EIEIJD COMPRESSOR PERFOR!ßIICE (DRSIZE copyright 1996-2000 vl .3a)

PÀCKAEER:
IOC,ATION:
.'OBIREF :
jIOBSIIE :

R€f. Pressure ( PSIA)
COMPRESSOR: Frare

.Calc RgM
DRIVER: ry'P€

PROPÃK COMPRESSION
Eanburg (2-6r, Alberta
\>ache Canada / Optina Engir¡eers

À¡!b X (F)

DAIE: Oct 2, 20OO
FII,E: 94011-420.DÀT tr 4tr

CåI¿C BY: il.Saxinger
2500. Atn ( PSIÀ) z L3.42

60.
6.0

1200.0
1478.0

90. À1r. (rr) :

14.20 gs6. ¡anF. (F) :

6 EOS 4 Stroke (IN):
1200.0 Max RPM :

Gas Engine Avail (EP) :

Rod Dia(IN): 2.500
Coo]-er (EP): 58.0
Mode]-: 7O42GI-

Stage Nunber
Gas
Dry Gas Mol. Weight
Drf, Gas Spêc. cravity
cp/cv a L4.7/60
åvg. fenp, t:q)on, (K)
Àvg. VoI. . Expon. (N)
Gas Crit. !êq)erature
Gas Crit. Pressure
Z Standard
z Suction
Z Discharge
Inlet fânFerature
In1êt P¡ess. G Cyl r].g
Interstage Press. Dlop
Disch, Press. G CI¡]- Flg
R'atio of, Conpression
Àdiabatic Disch. lleop.
Est. Actual Disch. Eenp
stg. Píston DíspI.
Stg. Inlet Capacity
CAPÀCITY ACTUA¡ IIET
CAPACITÏ ACTTIÂÍ, DRY
IOTÀÍ, COMPRESSOR POI{ER

R
PSIA

F

PSIG
t

PSIG

E.
F

clll
ACTM

lfMSCET)
MMSCED

HP

1
Netural

17.958
o.620
L.287
L.259
L.257

37L.286
672.998

0.998
0. 98?
0. 986

110.00
98.00

1. ?5
205.11
1.961

19¿. 61
2L6.79
L452.2
42L.2
8.27
8. 17

131¿. 82

2
Natural

1?.958
0.620
L.287
1 .258
1 .260

37L.246
612.998

0. 998
0.976
0.971

120.00
20L.29

1.50
555.07
2.648

244.08
266-45

570.2
427.4
8.24
8.17

3
Natural

17. 958
o .620
L.287
1.276
L.294

37L.246
672.998

0. 998
0. 938
0. 946

120.00
546. s4

1 .00
L2L2.O0

2.188
227.L3
238.06

2L5.2
155.7
I .20
I .17

Ps (J.ine)= 100 psig
Pd (line)= 1200 psig

Curve 5

1..

stage nu¡ber at (nt/cE)
Frame 8xt/Cyl. Bole
CyJ.inder Pattern
RDP
IAWP
cy].. Àctioû/EE Rod Dia.
Brake polrer / Cylinder
EE Disch. vol. Eff.
CE Disch. vo]-. Eff.
BE Inl.et VoI. Eff.
CE InLêt Vol-. Eff.
Avg. Inlet vol. Eff.
EE Clearance Reqd.
EE Cleara¡¡ce Mín.
EE Pocket Open
8E Clealartcê Àddêd
CE Clearance Reqd.
CE Clearance Mír¡.
CE Clearance Àdded
Valve !{odel - EE
Valve Mode1 - CE
valves / Corner (EtlcE)
Valve Lift - EE
Valve lJift - CE
Valve f.ift À¡êa - EE
Va].ve Lift A¡ea - CE
ãPI Inlet VIv vel Avg,
Flangê Gas Load - I
Flangê Gas Load - C
tlax. Àllow. Gas Load
Conbined Rod Load - I
Conblned Rod Load - C
t'lax Àllo¡l Rod Load
Recip. lfeight 0 XtrD Pin
Rêversa]. @ xãD Pin

LlL 0/o 2/Z
t+/rN 1/1s.000 3/10.oo0 2/ 9.5oo 4/

PSIG
PSIG

åct. /IN

cL2203
450.0
495 .0

DÀ/0. 00
368.9
16. ¿0
s0.25
28.03

PF67
Pr'67
2/z

o.080
0 .080

10 .420
10 . 1120

10034 .2
L7922

-19{10
60000
33285

-3¿¡t¿0
60000
362.0
180.0

BÀIJAI.¡CE
0.0
0.0

NA/o.00
0.0

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.0

0.00
0.00
0.0

xm
:ooo(
o/o

0.000
0 .000
0.000
0.000

e12199
1150. 0
1265. 0

DÀ,/0 .00
505. ¿

3/3
6 .000

c12196
1750.0
1925.0

IN
IN

SQIN
SQIN

E'PM

T,BF
I,BE
LBF
I.BF
LBF
f,Ef

LA
Dre

17 .80
17.80

0.0
PF48
PF48

7279.6
22352

-26065
60000
33531

-32509
60000
362.O
170. 0

DÀ/0.00
383.9
¿0.81
38.49
74.13
10.49
12.6L
2¿.80
24.4O
0.00
0.0

29.90
29. 90

0.0
PF¿8
PF48
t/L

0.080
0. 080
5.640
5.640

5493.6
L2866

-2L498
60000
2496L

-28118
60000
29s.0
155.0

EP
.78
.4L
.35
.54
.94

3¡t
34
75
14
74
L7
t7

0

2/2
0. 080
0. 080
5. 640
5. 640

85. 89
56. 96
95. 80
14.50

100. 00
862.0
L4.20
14.20

0.0

.10

.10

.00
0.0IN3

t
t

IN3

0.0
0
0

60000
42942

-29381
60000
295.0
160.0



DRESSER-RA¡i¡D cAS E.IELD COMPRESSOR PERFOR¡{AI{CE (DRSIZE copyright 1996-2000 Vl.3a)

PÀCKAGER; PROPAK COMPRESSION DATT:
LOCÀf,ION: Eanburg (2-6r, A.lberta FILE:
.'OB/REF : Àpaêhe Canada / Optina Enginears CÀLC BY:
.IOBSIEE : Ànb lt (F) : 90. Àlt. (FI) : 2500. À
Rêf,. Prêssur€ ( PSIÀ) : L4.70 Ref. TeúP. (F): 60.
COMPRESSOR: Frame : 6 EOS ll Stroke (IN): 6.0

.....,CaIc RPM : 1200.0 l.fex RPM : 1200.0
DRIVER: fÛy?e : Gas Engine Àvail (BP) : 14?8.0

Oct 2, 2OOO
g4o4_42O.DÀT 'r 3'r
dt. Saxinge¡

tn ( PSrÀ): L3.42

Rod Dia(IN): 2.500
Coo].er (EP): 58.0
ModeL: 7O42eL

Stage Numb€r
Gas
Dry Gas l4ol . 9feight
Dry Gas Spec. Gravity
cp/cv g L4.7/60
Avg. femp. E:<pon. (K)
Àvg. Vol. . E¡<¡ron. (N)
Gas Crit. fañ¡ìelature
Gas Crit. Pressure
z standard
Z Suction
Z Discharge
Inlet Eeq)êrature
InJ.et Press. G Cyl F1g
Intsrstage Prêss. Drop
Disch. Press. G Cy]. F]-g
Råtio of, Conpression
.ådiabatic Diseh. Temp.
Est. Actual Disch. Eemp
Stg. Piston Displ.
Stg. Inlet Capacity
CÀPACIEY ÀCTI'AI. T{ET
CAPÀCITY ACIT'A¡ DRY
TOEÀT, COMPRTSSOR POIIER

PSIÀ

PSIG

PSIG

E
¡'

cE14
Àcl1{

ldltscFD
MMfiCED

tsP

1
Natura:.

17.958
0.620
L.287
L.257
1 .256

37L.286
672.998

0.998
0.990
0.989

110. 00
73. 50
1.75

159. 41
1.988

195. 05
2L9.27
L452.2

802 .8
6.29
6. 19

1117. 04

2
Natura].

17.958
0 .620
L.287
1 .255
1 .256

37L.286
672.994

0 .998
0 .981
0 .982

120.00
156.39

1. 50
470.L9
2.844

251.L9
27 6.98

570.2
4t2.7

6.26
6. 19

3
Natural

1?.958
0.620
!.287
L.277
L.287

37L.246
672.998

0. 998
0. 9¿7
0. 956

120.00
462.94

1.00
L2L2.OO

2.572
249.37
262.3L
215.2
141. 0

6 -22
6.19

Ps (l-ine)= 75 ps
Pd (line)= 1200

Cun¡e 5

i9
Psig

R

E.

t

,f

ï: Stage nuEber at (¡IE/CE)
Fraûe Ext/cyl. Bo¡e
Cy].indêÌ Pattern
RDP
I'ÍAYTP

cyl. Action,/Ee nod oia,
Brake power / cylinder
EE Disch. Vol. Eff.
CE Disch. Vol. Eff.
m Inlêt Vo1. Eff.
CE Inlet vol. Eff.
Àvg. Inlet voI, Eff.
EE C].earance R6qd.
EE Clearance Min.
EE Pockêt Open
EE Clea¡ance Àdded
CE Cleara¡rcê Reqd.
cE C]-earance Mín.
CE Clearar¡ce Added
VaIvê Mode]- - EE
Valve ¡{odel - CE
valves / Corner (HElcE)
Valve Lift - EE
Valve Lift - CE
Valve Lift Àrea - EP
Va].ve Lift àrea - CE
ÀPI InleÈ Vlv vê]. Avg.
F1ange Gas Load - T
F].ange Gas Load - C

I'lax. Àf.]-ow. Gas Load
Conbined Rod Load - T
Co¡bined Rod Load - C

l.lax A.llow Rod Load
Recip. lveight @ JGD Pin
Revêrsal G XtD Pin

LlL Olo 2/2 3/3
#/rN 1/15.000 3/10.O0O 2/ 9.s00 4/ 6.000

ÊL2203 BAIJÀNCS
PSIG
PSTG

Àct.,/IN
EP

450.0
495.0

DA,/o. 00
288.3
15. 02

c12199
1150.0
1265.0

DA/o.00
415.6
3L.64
3L.24
12.8L
71. 90
12.35
1?.10
17.10
0.00
0.0

17.80
1?.80

0.0
PF48
PF48
2/2

0.080
0.080
5. 6¿0
5. 640

1219.6
1993s

-23011
60000
33796

-30394
60000
362.O
170.0

Gl2196
1750.0
192s.0

DA/o.00
356.4
32.67
30.01
68.05
62.53
65.29
24.80
24.80
0.00
0.o

29. 90
29.90

0.0
PF48
PA48
L/L

0 .080
0.080
5.640
5.640

5493.6
1s230

-23452
60000
22705

-24829
60000
29s.0
160.0

0.0
0.0

0. 00
0.0

0. 00
0. 00
0. 00
o. 00
0. 00
0. 00
0. 00
0. 00
0.0

0.0
o
0

42
97
44
?0
80
50

r{å,/

55.
95.
t4.

49.
25.
85.

100. 00
862.0
L4.20
L4.20

0. 00
0. 00
0.0

:uoo(
xrocx
0lo

0.o00
0 .000
0 .000
0 .000

0.0

IN3
t
*

IN3

IN
IN

s9rñ
s9rN

E.PM

I¡BF
I,BF
I,EF
I,3E.
1"BE.

T,BF
T,B

DEG

PE.67
Pr.67
2/2

0.080
0.080

10 .420
10.420

10034 .2
14400

-155¡13
60000
37L52

-33831
60000
362.0
1?5 .0

60000
42942

-2 9381
60000
295.0
160.0



DRESSER-RiAI{D GãS FIEIÐ COMPRESSOR PERFORI.ßI{CE (DRSIZE copyríght 1996-2000 V1 .3a)

PÀCKAGER: PROPÀK COMPRESSION DÀEE: OCT 2, 2OOO
I¡OCAIION: Eanburg (2-6r, Aaberta FII¡E: 940¡I-{20.D:AT r 2"
.îOBIREF : Àpache Canada / Opti-nå Engineers CAI,C BY: il.Saxinger
.tOBSItrE : å¡¡b I (F) : 90. Àlt. (F[) : 2500. Àtm ( PSIÀ): L3.42
Rêf . Prêssure ( PSIA) : 1al .70 Ref . Te¡¡p. (F): 60.
COMPRTSSoR: Frane : 6 EOS 4 Stloke (IN): 6.0 Rod Dia(IN): 2.500

......Calc RPM : 1200.0 Max RPM : 1200.0 Cool.èr (EP): 58.0
DRMR: fy-¡re : Gas Engine AvaíJ- (EP) : 1478.0 Model: 7O42G:I'

StaEe NuDber
Gas
Dry cas Mol. w€ight
Dry eas Spec. Gravity
cplcv e L4.7/60
Àvg. l€np. E:q)on. (K)
Àvg. Vol. Expon. (N)
Gas Crit. Tâñrerature
Gas Crit. Pr€ssu:re
Z Standerd
z Suction
Z Discharge
Inlet lleq:erature
fnlet Press. G cyl Flg
Inte¡stage Press. Dlop
Disch. Press. G q.]. F].gf
Råtio of Co¡npression
Ãdiabatic Disch. Temp,
Est. ¡lctual Disch. Tenp
stg. Piston Disp]..
stg. Inlet Capacíty
CAPACITY ÀCrgÃ¡ I|ET
CAPACTTY ¡\CTI'A'. DRY
TOTåÍ, COMPRESSOR PO!{ER

1
Natura¡.

17.958
0.620
L.241
1.255
r.254

37L.286
672.998

0. 998
0. 993
0.992

110. O0
49.00
L.7s

113.47
2.033

198.48
223.40
L452.2
172.8
4.33
4.24

886.50

2
Natura].

17 .958
o.620
L.287
1 .251
L.252

371.286
612 -994

0.998
0.986
0 .987

3
Natural

17.958
o.620
1.247
1.265
1.280

37L.286
672.994

0. 998
0.957
0.967

120.00
377 .6L

1.00
L2t2.OO

3.134
276.64
293.20

2L5.2
119.0
4.26
4 -24

PSIA

PSIG

PSTG

F
F

cElt
Àc814

MùfscFI)
MMSC¡.D

HP

Ps (J-íne)= 50 psig
Pd (Iine)= 1200 psig

Curve 5

R

120.00
111.25

1.50
383.56

E

t
3.184

27L.59
293.51

570.2
388. {
4.30
4 -24

I

stage nuEber at (EElcE)
Frane Ext,/cyl . Bore
cylinder Pattern
RDP
r'ßÎfP
Cyl. Action/æ nod oia.
Brake posrer / cylinder
m Disch. vol. Eff.
CE Disch. Vol. Eff.
EE Inlet Vol. Eff.
CE Inlet Vo].. Eff.
Avg. Inlet Vo]-. Eff.
EE C].êarãr¡ce Regd.
EE Clearance Min.
gE Pocket Open
EE Clearance Àdded
cE clearance Reqd.
CE Clearance l4in.
CE Clearance ¡ldded
Valwe !{odel - 8E
Valve Model - CE
valves / corner (EElcE)
Valwe Lift - EE
Valve I¡ift - CE
Valve f.Íft A¡ea - BE
Valve Lift Àrea - CE
API In]'et vlv vel Avg.
F].ange Gas Load - I
Flangê Gas f,oad - C

llax. Allow. Gas Load
Coubined Rod Load - Í
Conbined Rod Load - C
Max ÀI1ow Rod Load
Recip. lfeight G XãD Pin
R€vêrsal G xsD Pin

t/r
l+/rN 1/1s.000

eL2203
PSrc 450.0
PSrc 495.0

Act./IN DA,/O.00
sP 207.3

L2.85
48.10
22.62
84. 68
53. 65
95.80
14.50

100. o0
862.O
14.20
L4.20

0.0
PF6?
PF67
2/2

0.080
0.080

to.420
LO.420

10034.2
10835

-11633
60000
(to62

-33222
60000
352 .0
1?5.0

o/o 2/2 3/3
3/10.000 2/ e.soo 4/ 6.000
BAI,AÌ.¡CE e12199 GL2t96

NA/

0.0
0.0

0.00
0.0

0.0
0
0

1150.0
1265.0

DA/o.00
3L9 -7
27.2L
26.79
68.63
67.57
68.10
17.10
17.10
0.00
0.0

1?.80
1?.80

0.0
PF{8
PF48
2/2

0.080
0.080
5.6r¡0
5.640

7279.6
1?419

-19848
60000
347L6

-2859s
60000
362.O
150.0

1750.0
1925.0

DÀ/0. o0
302.8

IN3
t
t

rN3

IN
IN

SQIN
SQIN

FPM
I,BF
I,BF
LBF
I,BF
LBF
I,BF

I,B
DEG

0.00
0. 00
o. 00
0.00
0. 00
0.00
0. 00
0. 00
0.0

0. 00
0.00
0.0

:ooax
:ocrcK

0/o
0 .000
0 .000
0.000
0.000

24.80
24.4O

0. 00
0.0

29.90
29.90

0.0
PE'48
PE'48
L/L

0 .080
0 .080
5 .640
5 .640

5¿93. 6
176¡13

-25446
60000
20¿80

-2t442
60000
295.O
140 .0

24.02
2L.OA
58.62
5L.27
54. 95

60000
42942

-2 9381
60000
295.0
160.0



DRESSER-RjA¡¡D GÀS AIEIÐ COMPRESSOR PERFOR}{A¡¡CE (DRSTZE copfrright 1996-2000 Vl .3a)

PACKAGER:
I.oCÀÍION:
.'OB./REF :
,IOBSIf!E: åub! (F)
R€f. Pressure ( PsxA)
COMPRESSOR: I'ra¡¡e

......Calc RPM
DRIVER: 15fPê

PROPÀK COMPRESSION
Ea¡burg (2-61, ¡llberta
Àpache Canada / OÍ¡ti-. Engineêrs

DåEE: Oct 2, 2OOO
FILE: 9404-420.DAT "

CåI.C BY: dt.Saxinger
: 250O. Àtú ( PSIA):
: 60.
: 6.0 Rod Dia(IN):
: 1200.O Coo].er (EP):
: L478.0 Model: 7042GL

¿il

L3 -4290. Ar.r. (rr)
L4.10 s"6. ¡-nF. (F)

6 EOS 4 Stroke (IN)
1200.0 I'fax RPM
Gas Engine Àvail (EP)

2.500
s8.0

Stage Nuûber
Gag
Dry Gas !{ol . ?leíght
Dry Gas Spec. Grawity
cp/cv e L4.1 /60
Àvg. TeDp. E:qton. (K)
Àvg. VoI . E:q)on. (N)
Gas Crit. feu¡terature
Gas Crit. Pressure
Z Standard
Z Suction
z Discharge
Inlet fenpêlature
Inlet Press. @ Cy1 F].g
Interstage Prêss. Drop
Dísch. Press. G Cyl FI-g
Råtio of Compressíon
âdiabatic Disch. Ienp.
Est. Actual. Disch. Íenp
Stg. PÍston Displ.
Stg. fnJ.et Capacity
CAPACITY ÀCrUAf, WEr
CAPACITY ACTI'ATJ DRY
TOTÄT COMPRESSOR PCI9IER

PSTA

E'

PSIG
*

PSIG

F
F

cEll
ÀcaM

MMS¡CFD

MMSCED
HP

1
Natura]-

1?.958
0.620
L.287
1 .258
L.256

37L.286
672.998

0. 998
o.987
0.986

110. 00
98.00

1. ?5
2L1.45
2.072

201.83
224.4L
1452.2
8?5.4
8.81
8. 71

139s.38

2
Natural

1? .958
0.620
1.247
1.259
L.26t

37L.286
672.998

0.998
o.975
0.9?6

120. 00
2L3 -4L

1.50
s77.78
2.606

246.L5
264.20
570.2
430.5

8.78
8.71

3
Natural

17. 958
0. 620
t.287
t.278
L.296

37L.286
672.998

0. 998
0. 935
0. 9¡13

120.00
568.91

1 .00
L2L2.OO

2.L04
22t.76
232.29
2L5.2
160.1
8.74
8.71

Ps (].ine)= 100 psig
Pd (J.ine)= 1200 psig

Curve 1l

R

Staqe nu¡ber at (¡ÍE/CE)
Frame Ext/Cyl. Bore
Cylinder Pattern
RDP
¡,TAWP

CyI. Action/EE Rod Dia.
Brake power / cylinder
EE Disch. vol. Eff,
CE Disch. vol. Eff.
EE In].et Vol. Eff.
CE InLet Vol. Eff.
Àvg. Inlet vol. Eff,
EE Clea¡ance Rêqd.
EE Clearance Min.
EE Pocket Open
HE Clearance Àdded
CE Clearancê Reqd.
CE Clearanc€ l¿in.
CE Clearanc€ ådded
Va]-we l4odel - EE
Valwe Model - CE

valvês / corner (EE/CE)
Valve IJi.ft - HE
Valve l¿ift - CE
Valve Lift Àrea - HE
Valve Lift Àrea - CE
ÀPI Inlet V].v vel Àvg.
Flangê Gas Load - E
F]-afige Gas Load - C

Max. ÀlJ-ott. Gas Load
Conbíned Rod Load - T
Conbined Rod Load - C

t{ax Àl].orú Rod Load
Recip. Ìleíght G XED Pin
RÊversa]- G XBD Pin

LlL O/0 2/2 3/S
*/rN 1/15.000 3/10 .o00 2/ 9.500 ¿,/ 6.000

eL2203 BAr,Àr{CE G12199 G12196

Act,. /rN
EP

s
t
I
t
t
$
t
t

IN3
t
t

IN3

IN
IN

SQIN
SQIN

E'PM

I,BF
T,BF
LBF
LBF
T,BF
LBE'

LB
DEG

PF67
PF6?
2/2

0 .080
0.080

10 .420
10.420

10034 .2
20041

-21589
60000
31106

-3¿658
60000
362.0
180 .0

0.00
0.00
0.0

:CE'(x
xtocR
o/o

0 .000
0.000
0 .000
o .000

PSrc 450.0
PSrG 495.0

1150. 0
1265. O

DA/o.00
528.9
35 .49
35.L2
?5.88
75.09
15.49
17 .10
17 .10

0 .00
0.0

17 .80
1?.80

o.0
PF48
Pr'48
2/2

0.080
0. o80
5. 640
5. 6{0

7279.6
2299L

-26A75
60000
33567

-33087
60000
362.O
170.0

1?50.0
1925.0

DÀ./0.00
38?.6
42.94
40.7L
7 6.22
72.21
74.24
24.AO
24.80

0. 00
0.0

29.90
29.90

0.0
PF48
PF48
LlL

0. 080
0.080
5.640
5.640

s¿93. 6
L2234

-2097 6
60000
25565

-2882L
60000
295.0
155.0

DA,/o.00
422.L
20.46
41.43
36.55
84.70
60.62
75.48
14. 50
75. 00
6¡16.5
1"4.20
L4.20

0.0

NA/

0.0
0.0

0.00
0.0

0.0
0
0

0.
0.
0.
0.
0.
0.
0.
0.

0

00
00
00
00
00
00
00
00
.0

60000
42942

-2938L
60000
295.0
160.0



DRESSER-R,;AI'ID GAS FIEIJD COMPRESSOR PEREOR¡{AI{CE (DRSIZE copyright 1996-2000 vl .3a)

PÀCKAGER: PROPãK COMPRESSIOI{
LOCIArION: Bamburg (2-6, , À1berta
i'OB/REF : Àpach€ Canada /
JOBSITE : ÀDb E (F) :

B€f. Prêssur€ ( PSIA) :
COMPRESSOR: Frane :

....,.Ca1c RPM :

DRWER: ryl)€ :

qptiDå Engineers
Alr. (FE) :

Ref,. :lenp. (F) :

Stroke (IN):
filtax RPM :
Àvai¡- (EP) :

Oct 2, 2OOO
9404-420.D:Arr tr 3il
iI. Saxinger

Àtn ( PSIA): L3.42

Rod Dia(IN) :

Cooler (EP):
Model:7O42GÍ'

DAIE:
FILE:

'-J cå¡c Bï
2500.

60.
6.0

1200. 0
1478.0

90.
1.1 .70

6 EOS /¡

1200.0
Gas Engine

2.500
58.0

Stage Number
Gas
Dry Gas ¡1o1. weight
Dry cas spec. Gravity
celcv e L4.1 /60
Avg. fenp. E:q)on. (K)
Avg. Vo].. Expon. (N)
Gas Crit. feq)elature
Gas Crit. Pressure
z Standard
z suctior¡
Z Discharge
In1êt fêq)erature
In1et Pr€ss. G Cyl. Flg
Interstage Press. Drop
Disch. Press. G Cyl Flg
Ratio of Compression
Ãdíabatic Disch. Ienp.
Est. Actual Disch. T€úp
Stg. Piston Dj.spJ..
Stg. Inlet Capacity
CÀPACITY ACTqA]: YIEÍ
CAPACIIY ACTUAIT DRï
TOTÀ¡ COMPRESSOR POT|ER

1
Natura]-

17.958
0.620
L.287
L.251
1 .255

311,.286
612.998

0. 998
0. 990

2
Natura].

1?.958
o.620
L.287
1.255
L.251

37L.286
672.998

0. 998
0. 980
0.981

120.00
166.15

1.50
488.77
2.197

254.89
27 4.32

s70.2
4L6 -tL

6. 69
6.62

3
Natural

17. 958
0. 620
L.287
L.272
L.249

37L.246
672.998

0. 998
0. 945

t2L2.OO
2.477

244.L4
256.59

2L5.2
t44.9
6.64
6.62

R
PSIÀ

F
PSIG

t
PSTG

E
F

cFt{
ACFM

Mlft¡cED
!á¡¿t¡cFD

EP

Ps (line)= 75 psig
Pd (line)= 1200 psig

Curve 4

0.9
110.
73.
1.

89
00
50
15

0. 954
120.00
48L.24

1 .00
169.35
2.103

203.37
226.97
1"452.2

858. ¿
6.72
6.62

LL81 .29Ã,"
L¡-'

Stage nuEber at (EE/CE) LIL
Frame Ext/cyl. Bore #/IN 1/15.000
Cylinder Pattern GL22A3
RDP PSIG 450.0
}ßTÍP PSIG 495.0
cl'I. Action/na nod Dia. Act./rN DA/0.00
Brake porúer / cylínaer gP 330.6

IN3
t
$

IN3

IN
IN

SQIN
SQIN

FPM
LBF
LBF
LBF
I,BF
I¡Bf
IJBE'

I,B
DEG

19.20
¿6.58
34.7L
84.2L
59.46
75.48
14.50
?5.00
646.5
1,4.20
t4.20

0,0
PF6?
Pl.67
2/2

0.080
0.080

to.420
10 .420

1003r¡ .2
16107

-L7299
60000
35395

-34001
60000
362.O
175.0

0.0
0.0

NA/o.00
0.0

0.00
0.00
0.00
0. 00
0.00
0. 00
0.00
0.00
0.0

0.00
0 .00
0.0

:ooor
:ooo(

o/o
0.000
0.000
0.000
0.000

3/3
4/ 6.0OO

c12196
1750.0
1925. 0

DAlo.00
364. 3

67.08
24.80
24.80
0.00
0.0

29. 90
29.90

0.0
PF¿8
PF¿8
L/L

0.080
0.080
5. 640
5. 640

5¡¡93. 6
L47L2

-23024
60000
23199

-255¿8
60000
295. O

160.0

olo 2/2
3/10.000 2/ 9.5oo
BJAI¡A¡¡CE G12199

1150. 0
1265. 0

DA/o.00
¡t35. 6
32.4L
32.O2
73.46
12.57
?3.01
17 .10
17 .10
0.00
0.0

17 .80
1? .80

0.0
PF48
PFI¡8
2/2

0. 080
0. 080
5. 640
5. 640

7279.6
20469

-23683
60000
33688

-30850
60000
362.O
170. 0

EE Disch. Vol. Ef,f.
CE Disctr. Vol. Eff.
EE Inl€t vol. Eff.
CE Inlet Vol. Eff.
Avg. fnlet vol. Eff.
EE Clêarance Reqd.
EE Clearar¡ce Min.
EE Pocket Open
EE Clearance Àdded
CE Clearance Reqd.
CE Clearence Min.
CE Clêarance ådded
Valve l{odel - EE
Valve !4odel - CE
Valves / corner (sElcE)
Valve Lift - EE
Valve Líft - CE
Valve lrlft å¡ea - BE
Valve Lift Area - CE
API Inlet Vlv Ve]- Awg.
F1ange Gas I'oad - T
F].ange Gas Load - C

I'lax. Allow. Gas Load
Conbinêd Rod Load - E
Coubined Rod Load - C

l,fax Allow Rod Load
Recip. Wðight G XBD Pin
R€versal @ :(ED Pin

34.47
31.90
69. 69
6¿. n8

0.0
0
0

60000
42942

-29381
50000
295.O
160.0



DRESSER-RjA¡ID GAS FIEIÐ COMPRESSOR PERFORÌßÌ.{CE (DRSxzE copyright 1996-2000 V1 .3a)

PÀCKAGER: PROPÀK COMPRESSION DATE: Oct 2, 20OO
I"oC,ATION: Eamburg (2-61 , .àIberta FILE: 9al0¡l-420.DÀI " zil
.IOBIREF : åpache canada / optir[a Engineers c;àLC Bf: il.Saxingrer
.'OBSIEE ¡ Ànb I (F) : 90. AIt. (Fr) : 2500. Àtû ( PSIÀ): L3.42
R€f . Pressure ( PSrã,) : 1tl .?0 Ref . Temp. (F): 60.
COMPRESSOR: Frå¡e : 6 EOS 4 Stroke (IN): 6.0 Rod Dia(IN) : 2.500

......Ca1c RPM : 1200.0 t{ax RPM : 1200.0 Cooler (EP): 58.0
DRIVER: Ty?e : Gas Enginê Àvai]. (EP) : 14?8.0 Model: 7O42eL

Stagê Nurber
Gas
Dry Gas Mol. fleight
Dry Gas Spec. Gravity
@/cv @ L4.7/60
Avg. Iemp, E:q)on. (K)
Avg, Vol . E:q)on. (N)
Gas Crit. ÍañFerature
Gas Crit. Prêssure
Z Standard
Z Suction
z Dischalge
Inlet Een¡rerature
Inlet Prêss. G CyI F].g
Interstage Press. Drop
Disch. Press. G Cyl FJ.g
Satio of Conpression
.ãdiabatic Disch. Tenp.
Est, Actual Disch. Tenp
Stg. Piston Displ.
Stg. Inlet Capacity
CjAPACITY ACTUA¡ WEI
CAPÀCITY ACEIOÀ¡, DRT
TOTÀ¡ COMPRESSOR POIIER

1
Natural

17.958
o.620
L.287
1 .25s
L.254

31L.286
612.994

0 .998
0.993
o.992

110.00
49.00
1.75

121.01
2.L54

206.23
23L.54
L452.2
830.6
4.66
4.56

945.49

2
Naturål

17.958
0.620
L.287
7.2s2
1 .253

37L.286
672.998

0.998
0.986
0.986

120. 00
118. 65

1. 50
397.92
3.115

268.9L
290.44

3
Natura].

17. 958
0.620
L.287
L.266
L.28L

37L.286
672.998

Ps (J-ine)= 50 psig
Pd (J.ine)= 1200 psig

Curve 4

R
PSIÀ

r
PSIG

t
PSIC

l.
E.

CEM
ACEl.t

MMÉ¡CED

¡¿r{scFI)
EP

0
0
0

L2

.998

. 9s5

L2L2.00
3 -O24

27t.72
287.50

2L5.2
123.2
4.58
¿. s6

39

.965
0.00
1.75
1.00

570.2
393 .5
4.62
4-56

"f{Þ>
Stage nunber et (HE/CE)
Fra¡e Ext/cyl. Bore
Cylinder Pattern
RDP
t'ßwP
Cy]. . Action/IIE Rod Dia.
Brake por"er / Cylinder
EE Disch. Vo].. Eff.
CE Disch. VoI. Eff-
EE Inlet Vol. Eff.
CE In].êt Vo].. Eff.
Avg. Inlet Vol. Eff.
EE Clearance Reqd.
EE Clearance Min.
tm Pocket Open
EE Clearance Added
CE Cleara¡¡ce Reqd.
CE Clearar¡ce Min.
CE Clearancê Àdded
Valve Model - HE
Valve ¡lode]. - CE
Valves / corner (EE/CE)
valve Lift - EE
Valve l,ift - CE
Valve Lift å,rea - HE
Valve Lift À¡ea - CE
ÀPI fnlet VJ-w VeJ. .Avg.
Flange Gas Load - T
F].ange Gas I¡oad - C

I'tax. å1low. Gas Load
Co¡nbined Rod Load - T
Conbíned Rod Load - C

Max llllow Rod Load
Lecip. ¡Vêight ß XtrD Pin
Rôversa]. G XBD Pj.n

LlL o lO 2/2
#/rN 1/1s.ooo 3/1o.ooo 2/ 9.500

PSIG
PSIG

Act. ,/IN
EP

s
t
t
t
t
t
t
t

IN3
t
t

rN3

IN
IN

SQIN
SQIN

FPM
LAF
I,BF
I,BF
1,BF
LBF
I.BE.

I.B
DEG

eL2203
450 .0
495. O

DA,/o.00
238.9
L7.2L
45.24
3L.72
83.40
57.56
75.44
14.50
75.00
6¿6.5
1,4.20
L4.20

0.0
PF67
PE.67
2/2

0 .080
0 .080

L0.420
10.420

10034 .2
L2L3L

-1296s
60000
39730

-33050
60000
362 .0
1?0.o

0.0
0.0

NA/o.00
0.0

0. 00
0. 00
0.00
0. 00
0. 00
0.00
0. 00
0. 00
0.0

0. 00
0. 00
o.o

:croo(
:ot¡oa
o/o

0.000
0.000
0. o00

1150.0
126s.0

DAlo.00
336.1
28.O7
27.66
69.51
68.48
68 .99
1?.10
17.10
0.00
0.0

17.80
17. 80

0.0
PF48
PF¡I8
2/2

0.080
0.080
5. 6¿0
5.640

7279 .6
Í7842

-20378
60000
34525

-28865
60000
362.O
155.0

3/3
4/ 6.OOO

c12196
1?50. 0
192s.0

DA./0.00
313. ?
25.48
22 -53
60. ¿3
53.44
s6. 93
24.80
24.80

0 .00
0.0

29.90
29.90

0.0
PF48
PF¿8
L/L

0.080
0.080
5. 640
5.640

5493. 6
L7243

-25115
60000
20849

-22036
60000
295. 0
140.0

BAI,AI{CE GL2L99

0.000
0.0

0
0

60000
42942

-29381
60000
29s.0
160.0



DRESSER-R;¡I¡D GA.s FIEIÐ COMPRESSOR PERFORI'ßÌ{CE (DRSIZE coPyright 1996-2000 Vl .3a)

PACKLGER: PROPåß COMPRESSION
IOCjATION: Easburg (2'61 , Alberta
,toB/REF : Apache car¡ada / optina Engineers
,'OBSIÎE : åob I (F) : 90. ALt. (FT) :

Rêf,. Pressure ( PSIA) : 14.?0 Ref. lenP. (F):
COMPRESSOR: Frane : 6 EOs ¿ stroke (IN):

......Calc RIâl : 1200.0 lifax RPM :

DRI\¡ER: Tf,rPe : Gas Eng'ine Awail (EP) :

DAIE: Oct 2, 2OOO
FILE: 9404-420.D¡\T r 3il

CAI¡C BY: it.Såxingêr
2500. Àtû ( PSIA): L3.42

60.
6.0

1200.0
1478. O

Rod Dia(IN): 2.500
Cooler (EP): 58.0
Model:7Ù42ef,¿

Stage Number
Gag
Dry Gas Mol . lÍeight
Dry eas spec. Gravity
@/cw a L4.7/60
¡lvg. lle¡ßp. E:q)on. (K)
Avg. VoJ. . Ex¡ron. (N)
Gas Crit. rêñ¡\êrature
Gas Crit. Pressure
Z Standard
z Suction
Z Dischargê
InLet Te¡¡pêrature
Inlet P¡ess. Q Cy]. F]-g
fr¡terseage Press. DroP
Disch. Press. G cy]. Flg
Ratio of ConPression
.ãdiabatic Disch. IenP.
Est. Actual Disch. TenP
Stg. Piston Displ.
Stg. InJ.et CapaciÈY
CAPÀCIEY ÀCTI'AT, ¡fET
C;APACITY ACTÛAI, DRY
TOTÀI, COMPRESSOR PO¡CER

PSIÀ

PSIG

PSIG

E
F

cEl{
ÀcEld

MNISCED

MMS¡CÐ
EP

1
Natural

1?.958
0.620
L.287
1 .256
1 .255

37I.286
612.998

0.998
0.990
0.989

110. 00
73.50
L.15

181. ?9
2.246

2L2.O4
236.LL
L452.2

927.9
7.26
7.16

1275.85

2
NaÈural

1?.958
0.620
1,.287
1 .256
1 .258

37L.286
612.998

0.998
0. 979
0 .980

120.00
178.37

1.50
511.87
2.739

252.28
27L.32

570.2

3
Natural

17. 958
0. 620
L.281
L.274
L.29L

31L.286
672.998

0. 998
0. 943
0. 951

120.00
503.99

1.00
L2L2.OO

2 -36a
237.99
249.42
215.2
149.3

7 .18
7 .1"6

Ps (line)= 75 Psig
Pd (line)= 1200 Psig

Curve 3

R

r
t

0.?

16

42
7.22
7

ts't*:t
Stage nunber at (HE/CE)
Frane Ext/cyl. Bore
CyJ.inder Pattern
RDP
!.fAt{P
Cy].. Action/E Rod Dia.
Brake povrer / C1.Iínde¡
HE Disch. Vo]-. Eff.
CE Disch. Vol. Ef,f.
gE rnlêt voI. Eff.
CE Inlet Vol. Eff.
Àvg. Inlet Vol. Eff.
EE Clearance Reqd.
EE clearance Min.
EE Pocket Open
EE c].ea¡arrce Added
cE clearance Reqd.
CE Clearance Min.
CE Cl€arance lldded
Valve Model - EE
valve t{odêI - CE
Valves / corner (EElcE)
Valve IJift - EE
Valve Lift - CE
Valve Lift Arêa - EE
Valve Líft A¡êa - CE
À^PI Inlet Vlv Vel Avg.
Flange Gas Load - f
Flange Gas Load - C

l'tax. Àl].ow. Gas Load
Conbined Rod Load - f
Conbined Rod Load - C

Max Àllotr Rod l,oad
Recip. tleight G XÍD Pin
R3v€rsal @ XED Pín

Acr./rN DAlo.00
EP 386.4
t 23.93
t 43. r¡0
t 45. 61
r 82.70
t 64.16
$ 55.15
r 1{.50
I 50.00

L/L
#,/rN 1/15.000

GL2203
PSIG 450.0
PSrG 495.0

0/o
3/t0.0o0 2/

BÀI,Aì¡CE

2/2
9. 500

c12199
1150. 0
126s.0

DA/o .00
{60.1
33.30
32.9L
74.L9
?3.33
73.76
17.10
17.10
0.00
0.0

17 .80
17 .80

0.0
PF¡l8
PF¿8
2/2

0.080
0.080
5. 640
5. 640

7279.6
2LL21

-245L5
60000
33558

-3L423
60000
362.O
165.0

3/3
4/ 6.o00

et2L96
1750 .0
1925.0

DA,/o. 00
372.6
36. ?0
34.22
71. 58
66. 73
69. 15
24.80
24.80

0. 00
0.0

29. 90
29.90

0.0
PF48
PF48
L/L

0.080
0.080
5.640
5.640

5493.6
14069

-22492
60000
23813

-26414
60000
295 .0
160.0

t{A/

0.0
0.0

0.00
0.0

0.0
0
0

IN3
c
t

rN3

0. 00
0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0.0

0.00
0.00
0.0

IN
IN

SQIN
SQIN

FPM
LBF
I.BF
t.ÈF
1.eF

I,BF
I¡BF

I,B
DEG

¿31.0
L4.20
L4.20

o.0
PA67
Pr67
2/2

0 .080
0 .080

LO.420
10.,rt20

10034 .2
L8244

-19¿19?
60000
33198

-33418
60000
362.O
175 .0

:c¡ocx
,ooctr

0/0
0 .000
0 .000
0 .000
0 .000

60000
42942

-2 9381
60000
295.0
160.0



DRESSER-RAÈ{D GAS FIEI,D COMPRESSOR PERFORÌ1ß¡ICE (DRSIZE copfzright 1996-2000 V1 .3a)

PÀCKÀGER:
I,OCJLIION:
.tOBlRtF :

.IOBSITE :

PROPåK COMPRTSSION
Earburg (2-6, , A.Iberta
Àpache Canada

Ànb T (E.)
/ o¡¡t:i-na Engineers
: 90. Alt. (Fr):
: L4.7O Ref . renp. (F) :

: 6 EOS 4 Stroko (IN):
: 1200.0 llax RPM :
: Gas Engine åvai1 (EP) :

DAIE: Oct 2, 2OO0
E.ILE: 9,{04-420.DAf il 2'r

CA¡C BY: il.Saxínger
2500. ã,tm ( PSrÀ) : L3.42

Rêf. Pressure ( PSIA)
COMPRESSOR: Frame

......Calc RPM
DRrVER: slT)€

60.
6.O

1200. o
1¡¡78.0

Rod Dia(IN): 2.500
Coo1er (EP): 58.0
Model: 7O42eL

Stage Nunber
Gas
Dry Gas 14o1. lfeight
Dry Gas Spec. Gravity
cplcv g ]-4.7/60
Àvg. Eeûp. E¡q)on. (K)
Àvg. Vol. Expon. (N)
Gas Crit. T€¡rperature
Gas Crit. PressuÌe
z standård
z suction
Z Discharge
Inlet leq)eraturo
Inlet Press. G CyJ. f1g
Interstage Press. Drop
Disch. Press. @ Cyl FI'g
Ratío of Conpression
Àdíabatic Disch. Ienp.
Est. Actual. Dísch. trenp
Stg. Piston Díspl.
Stg. In]-et Capacity
CåPACIIY ÀCIUA¡ T{ET
C;APÀCTTY ACTT'AT DRY
IOTÀ¡ COMPRESSOR POWER

PSIå,

PSIG

PSIG

E.

F
CEM

ACEA{
MMSCED
!{MS¡CED

EP

1
Natura]-

17. 958
0. 620
L.287
1-254
1.253

37L,286
672.998

0. 998
0. 993
0. 992

110.00
49.00

1. ?5
130.38
2.304

2L4 -94
240.1L
L452.2
902.7

2
Natura].

1?.958
0. 620
L.287
L.252
L.253

37L.286
672.998

0. 998
0.985
0. 98s

120.00
L27.87

1.50
415. 64
3.037

265.40
286.40

570.2
399. 0
5.02
4.96

3
Natura]-

1?.958
0. 620
L.287
L.267
1 .283

37t.286
672.998

0. 998
0. 953
0. 963

120 .00
409 -20

1 .00
1212 .00

2. 900
265.89
280.83

21.s.2
128. 1
4.98
4.96

Ps (line)= 50 psig
Pd (l-i.ne)= 1200 psig

Curvê 3

R

F

t

s.06
¿. 96

1019. 06L
Stage nunber at (Ht/cE)
Frame Ext/cyl. Bore
Cy].inder Pattern
RDP
!ÍAIÍP
Cy].. Action/EE Rod Dia.
Brake portrer / Cylinder
EE Disch. Vol. Eff.
CE Disch. Vo].. Eff.
EE fnlet Vol. Eff.
CE fnLet VoI. Eff.
åvg. Inlet Vol. Eff.
EE Clearar¡ce Reqd.
m Clêarance Min.
EE Pockêt Opên
EE C].earance Àdded
CE Clearancê Reqd.
CE Clèarance Min.
CE Clearance Àdded
Valve ModêI - HE
Valve lfodel - CE
Va].ves / corner (EE/CE)
valve Lift - SE
Va].vê fJift - CE
Valve IJift À¡ea - HE
Valve Lift Àrea - CE
API Inlet v].v Ve]. Avg.
Flange Cas Load - T
Flange Cas l,oad - C
Max. ÀIlow. Gag Load
Cooblned Rod Load - T
Conblned Rod Load - C

Ì'lax Àllorr Rod load
R.ecip. Weight G AED Pin
Råversal 0 xsD Pin

LlL OlO
#/rN 1/ls.0oo 3/10.0o0 2/

EL22O3 BAIÀI.ICE
PSTG
PSIG

Act.,/IN
EP

2/2
9. 500

c12199
1150.0
1265.0

3/3
4/ 6.OOO

et2L96
1750.0
1925.0

DA/o. 00
326.L
27.26
24.39
62.sL
ss.92
59.22
24.80
24.4O
0.00
0.0

29.90
29.90

0.0
PF48
PF48
L/L

0.080
0.080
5. 6rt0
5.6rto

5¿93.6
L6749

-24707
60000
2L304

-22720
60000
295.0
145.0

450 .0
495.0

DA/o.00
280 .3
22.L2
42.O3
43. 06
81. 81
62.44
55.15
14. 50
50.00
¡¡31.0
L4.20
t4 -20

PF6?
PF67
2/2

0.080
0.080

10. ¡120
10.420

10034 .2
L3742

-L4622
60000
38073

-32552
60000
362 -O
1?5.0

0
0

NA/o.
0

0.
0.
0.
0.
0.
0.
0.
0.

0
0.
0.

0.0

IN3
*
$

IN3
)oocK
rþoc

DÀ,/0 .00
355. 9
29.04
28.63
?0.¿5
69.45
69.95
1? .10
17.10
0.00
0.0
.80
.80
0.0

PF¿¡8
PF¿8
2/2

0.080
0.080
5. 640
5. 640

727 9 .6
18357

-2L025
60000
34287

-29195
60000
362.0
155. 0

.0

.0
00
.0
00
00
00
00
00
00
00
00
.0
00
00
.0

L7
L7

o/o
000IN

IN
SQIN
SQIN

APM
IJBF
I.BF
I.BF
taa
LBl.
IJBF

LB
DEE

0
0
0
0

00
00
00
.0
0
0

00

0
0
0
0

600
42942

-2938L
60000
295.0
160.0



DRESSER-RiAI¡D eAS ErELD COMPRESSOR PERFORInNCE (DRSIZE copyright 1996-2000 V1.3a)

PACKAGER: PROP¡IK COMPRESSION
LOCAÍION: Eamburg (2-6, , .A.lberta
,toB/REF : .âpache canadå / qptiua Engineêrs
itoBsl:lE : ånb E (F) : 90. Alt. (Et) :

R€f,. Pressure ( PSIA) : 1{.70 Ref . l¡€ûp. (F):
COMPRESSOR: Frene : 6 EOS 1l Stroke (IN):

......Calc RPM : 1200.0 llax RgM :

DRIVER: :f!¡t)e : Gas Eng:ine Avail (EP) :

D.AEE: Oct 2, 2OO0
FILE: 91¡0¿-420.DAT x 3tr

CåLC BY: il.Saxinger
2500. Atû ( PSrA): L3.42

60.
6.0

1200.0
L478.O

Rod Dia(IN): 2.500
Cool'êr (EP): 58.0
Model:7O42eL

Stage Nunber
Gas
Dry cas Mol. lfeight
Dry Gas Spec. Gravity
Çp/cv g L4.7/6O
Avg. Te¡ûp. E:q)on. (K)
Àvg. Vol . t¡q)on. (N)
Gas Crit. Íeeperature
Gas Crit. Pressure
z stendald
z suction
Z Díseharge
Inlêt Eêq)e¡ature
fnJ.et Press. G CyJ- Flg
Interstage Press. Drop
Disch. Press. G Cf']. F]"g
R.atio of Conpression
Àdíabatic Disch. llenp.
Est. Actual Disch, fenp
Stg. Piston Disp1.
Stg. In].et Capacity
C,APÀCIIY ACTUATJ IIET
Cå,PÀCIEY ACrt'AI. DRY
TOTå¡ COMPRESSOR POV|ER

PSIA

PSIG

PSIG

F
l.

cFtf
ãcEll

Mì{S¡CET)

r'o,fscED
EP

1
Natural

17. 958
0.620
L.287
t.254
1 .253

37L.286
672.998

0. 998
0.990
0.989

110.00
73.50
1.75

L97.62
2 -424

222.29
246.79
L4s2.2
1017.0

7.96
7.8s

1389.?9

2
Natura]-

17.958
0.620
L.287
L.257
1.259

37L.246
6't2.998

o .998
o.977
0.978

120.00
193. 93

1.50
54L.24
2.615

249.34
267.9t

570.2
425.4
7.9L
7.85

3
Natural

1?. 958
0. 620
L.287
L.27 6
L.293

37L.286
672.998

0. 998
0.939
0. 948

120 .00
532.92

1.00
L2L2.OO

2.243
230.s2
24L.1L
2t5.2
154.4

Ps (line)= ?5 psig
Pd (line)= 1200 psig

Curve 2

R

F

t

87
85

7
7

Stage nunber at (HE/CE)
Frame Ext/Cyl. Bore
C1'linder Pattern
RDP
I'fATIP

PSIG
PSIG

450.0
495.0

DÀ/0.00
461.3
29.35
39.82
59.5?
80.80
70.19
34.83
1{. S0
25. 00
215.5
L4.20
1rt .20

0.0
Pl.67
Pl'67
2/2

0.080
0.080

10. ¿20
L0.420

1003¡t .2
20964

-2229s
60000
30779

-33391
60000
362.O
170 .0

0.0
0.0

NA,/o. 00
0.0

0.00
0.00
0.00
0.00
0.00
0.00
0. 00
0. 00
0.0

0. 00
0.00
0.0

:r¡oa(
:mcK

o/0
0 .000
0 .000
0 .000
0.000

1150.
1265.

DÀ,/0 .00
490. 9
34 .33
33.9s
75.00
74.L7
74.39
17 .10
17 .10
0.00
0.0

17 .80
17 .80

0.0
PFA8
PF48
2/2

0.080
0.080
5. 6¿0
5. 6d0

1279.6
2L96L

-25570
60000
33512

-32159
60000
362.O
170.0

3/3
4/ 6.O00

eL2L96
1750.0
1925.0

DA,/0.00
380.8
39.50
3?.13
73.77
69.34
?1.56
24.80
24.4O
0.00
0.0

29.90
0.0

Pr.48
PF48
L/L

0.080
0.080
5.6¡¡0
5. 640

5493. 6
13251

-2L8L7
60000
24593

-2758L
60000
295.0
160.0

LlL Olo 2/2
fi/rN 1/1s.ooo 3/1o.ooo 2/ 9.so

el22Ù3 BAL.Aì{CE G1219
0
9
0
0

cy].. Àction/EE Rod Dia. Act./rN
Bra]ße porùer ,/ cylinder
EE Disch. Vol. Eff.
CE Disch. Vo].. Eff.
EE Inlet vo1. Ef,f.
CE Inlet Vol. Ef,f,.
Avg:. Inl.et VoI. Eff.
EE Clearance Reqd.
m Clêerence Min.
EE Pocket. Open
EE Clearance Added
CE Clearance Reqd.
CE Clealance I'fin.
CE C¡.earance Added
Valve Model - EE
Valve Model - CE
Valves / Co¡ner (sE/cE)
Valve Lif,t - EE
Valve Lift - CE
Va].ve Líft â¡ea - tE
VaJ.ve Lift ¡lrea - CE
åPI In].et VIw VeI Jlvg.
Flange Gag Load - f
Flange Gas Load - C

Max. À]-]'ow. Gas Load
Co¡bined Rod Load - r
Conbined Rod Load - C

l.far Ãalow Rod Load
Råcip. weight C ¡(ED Pin
Rêvelsa]. G fHD Pin

29.90

SP
t
t
t
t
t
t
t
t

IN3
t
t

IN3

IN
IN

SQIN
SQIN

r.PM
T,BF
LBF
T¡BF
I¡BF
LBE.
f,BF

I,B
DEC

0.0
0
0

60000
42942

-29381
60000
295.0
160 .0



DRESSER-RjA¡¡D GAS I'IEIJD COMPRTSSOR PERFORIIÍA¡ICE (DRSIZE copyright 1995-2000 V1 .3a)

PACKAGER: PROPåK COMPRESSTON DAIE: Oct 2, 2OOO
LOCåIION: Eanburg (2-61, A].berta FILE: 9a104-420.D4r il 2tr
dIOB/REF : À¡rache Canada / Opgirna Engineers CAIJC BY: il.Saxinger
.'OBSITE : À¡!b ! (F) : 90. ÀJ.t. (FT) : 2500. Atn ( PSrÀ): L3.42
Ref. Prêssure ( PSIA) : 1,[.70 Rêf . [eryr. (F): 60.
COMPRESSOR: FraD€ : 6 EOS 1t Stroke (IN): 6.0 Rod Dia(IN): 2.500

......CalcRPM :1200.0 !fa:(RPM :1200.0 Cooler (EP): 58.0
DRI\IER: f,y?e : Gas Engíne Àvail (EP) : 1¡178.0 Model: 7O42e\

Stage Nr¡mber
Gag
Dry cas ùlol . lfeight
Dry Gas Spec. Gravity
celcw @ L4.7/60
Avg. Iemp. Erqron. (K)
Avg. vo]. . E:q)on, (N)
Gas Crit. TeñF€rature
Gas Crit. Pressure
z Standård
Z Suction
z Discharge
In1et Ter¡perature
Inlet Press. G Cyl Flg
Interstag'e Press. Drop
Disch. Pless. G C¡¡]- FIg
Råtio of Compression
Àdiabatic Disch. Tenp.
Est. ¡lctual Disc]¡. TonF
Stg. Piston Disp]..
Stg. fnl.et Capacity
CåPACITY ¡ICIUAÍJ I{ET
C,ÀPACIIY ACTTIA¡ DRY
TOTAT. COMPRESSOR POYIER

.958

.620

.281

.253

.254

.286

.998

.998

.983

R
PSIÀ

PSTG

PSIG

F
E'

crlr
ACtlÍ

MMSCFD
MMSCFD

BP

1
Nat,ura]-

17.958
o.620
L.287
1.253
L.252

31L.286
672.998

0. 998
0.993
o.992

110.00
¡19. 00
1.75

L42.39
2.496

225.64
251.85
t452.2
995.?
5.58
5.47

111{.25

2
Natural

3
Natural

17.958
0.620
L.281
L.269
1 .285

37L.286
672.998

0. 998
0.951
0.960

120.00
431. ¿1

1.00
t2L2.OO

2.75s
258.81
272.83
2L5.2
133.8
5.49
5.47

t7
0
1
1
1

7L
12

0
0
0

L2
13

3
6

Fs (line)= 50 psig
Pd (Iine)= 1200 psig

Curve 2

F

t

.984
0.00
9. 66
1.50

¿38.19
2.950

261.67
282.12

570.2
I105.3
5.53
5.47

f:ic¡{,
stage nr:¡nber at (SE./CE)
Frame Ext/Cy]-. Bore
Cylinder Pattern
RDP
rawP
cy]. . Àctíon./m Rod Dia. Act./
Breke power / cylinder
EE Disch. Vo].. Eff.
CE Disch. VoI. Ef,f.
EE Inlet Vol. Eff.
CE Inlet Vol-. Eff.
Àvg. Inlet VoI. Eff.
EE Clearance Reqd.
EE Clearance Min.
EE Pocket Open
BE Clearar¡ce Àdded
CE Clearancê Reqd.
CE Clearance Min.
CE Clearance Added
Valve Model - EE
va]'vê Modêl - CE
valves / corner (EE/CE)
valve Lift - lrE
Ve].ve LLft - CE
Valve Lif,t Atea - m
Va].ve tift å¡êa - CE
.API Inlet VJ.v Vel- Avg.
Flange Gas Load - I
F].ange Gas Load - C
l4ax. ÀlJ"ow. Gas lroad
Combined Rod !.oad - T
Coubined Rod Load - C
I'lax ãJ-].ow Rod Load
Rscip. lfeight G :(ãD Pin
Rêveraal G XED Pin

r/L olo 2/2
l*/rN 1,/1s.000 3/10.aoo 2/ 9.s00 4/

eL2203
PSrc 450.0
PSrG 495.0

IN Då,/0. OO

HP 336.6

BAI¿AI{CE
0.0
0.0

NÀ/0.00
0.0

0.00
0. 00
0.00
0.00
0. 00
0.09
0.00
0.00
0.0

0.00
0.00
0.0

xþo<
:oocK

o/0
0 .000
0.000
0 .000
0 .000

c12199
1150.0
1265.0

Då/0.00
380. 9
30 .20
29.19
71.53
70.5?
71.05
17.10
17 .10
0.00
0.0

17.80
17.80

0.0
PE'48
PF48
2/2

0.080
0.080
5.6¿0
5.640

7279.6
19009

-2L846
60000
33995

-29627
60000
362.0
170.0

3/3
6.000

c]-2L96
1750.0
192s.0

21 .76
38. ¿5
5?. 63
19.42
68.73
34.83
1¿.50
25.00
215.5
L4.20
L4.20

0.0

IN3
t
t

IN3

rN
IN

SQIN
SQIN

EPM
LBF
LBI'
I,BF
LBF
LBF
LBF

I.B
DEC

PF67
PF6?
2/2

0 .080
0.080

10.420
10.420

1003,t¡.2
15805

-L6744
60000
35951

-32L73
60000
362 .0
1?0.0

DA,/o.00
339.9
29.52
26.73
64. 95
58.83
61.89
24.80
24.80
0.00
0.0

29.90
29. 90

0.0
PF48
Pl.¿8
tlL

0 .080
0 .080
5.640
5.640

5493.6
16L2L

-2¿188
60000
21883

-23592
60000
295.0
145.0

0.0
0
0

60000
42942

-29381
60000
295 .0
160.0



DRESSER-RAIID GAS FIEIÐ COMPRESSOR PERI'ORMANCE (DRSIZE copyright 1996-2000 V1.3a)

PACKLGER: PROPAK COMPRTSSION DAIE: Oct 2, 2OO0
IOCIATION: Ea¡oburg (2-6r, Àaberta FILE: 94011-420.D4T r lil
.'OB/REF : Apache Canada / optiDa Engineers CAI¡C BI: it.Saxínger
.IOBSITE : ¡¡!b I (F) : 90. Àlt. (rT) : 2500. Atu ( PSIA): L3.42
Ref. Presgure ( PSIÀ) : 1¡0.?0 Ref. Tenp. (F): 60.
Co!{PRESSOR: Fra¡e : 6 EOS ll Stroke (I¡¡): 6.0 Rod Dia(IN) : 2.500

......CalcRPM :1200.0 t'laxRPM :1200.0 Cooler (EP): 58.0
DRI\¡ER: T]E)e : Gas Eng,ine Àvaíl (EP) : 1t178.0 Modelz 7O42GL

Steg€ Nr¡¡ber
Gas
Dry Gas Mol. Xtêight
Dry Gas Spec. Gravity
Çplcw @ L4.7/60
Àvg. lenp. E:q)on. (K)
Àvg. Vol . Expon. (N)
Gas Crit. feEperature
Gas Crit. Pressure
Z Sèandard
Z Suction
Z Discharge
Inlet Teqrerature
Inl.et Press. G CyJ. EJ-g
Interstage Press. D¡op
Disch. Press. G Cf¡f F].g
Râtio of Conpression
ådiabatic Disch. leop.
Est. Actual Disch. Temp
Stg. Piston Displ.
Stg. Inlet Capacity
CåPACIÍY ÀCAUA¡ IIET
CAPACIIY AC$'AL DRY
EOTAI, CO!4PRESSOR POYIER

PSIA

r
PSIG

t
PSIG

F
r

cEll
Àct'!t

MMSCFD
MMS¡CED

EP

1
Natu¡a1

17. 958
0.620
L.287
1.251
1 .251

37L.286
672.998

0.998
0.996
0.995

110 .00
2¿.50
L.75

86.56
2.637

2
Natural

17. 958
0.620
t.287
L -248
L.249

371-246
672.998

0.998
0. 989
0. 990

120.00
84.81
1.50

332.O4
3.517

284.76
308.69
570.2
365.0
3.18
3.L2

3
Natura].

1?. 958
0. 620
t.247
t.26L
L.27 6

37L.286
672.998

0. 998
o.962
o.914

120.00
326.86

1.00
L212.O0

3. 601
296.L9
316. 61
21s.2
101.2
3.14
3.L2

Ps (J.ine)= 25 psig
Pd (].ine)= 1200 psig

Curvê 2

R

232 -43
262.LL
L452.2

951 .2
3.23
3-1^2

781.38åS.:t? stage nu¡ber at (EElcE)
Frame Ext/Cyl. Bore
Cylinder Patte¡n
RDP PS
¡'ßYfP PS
Cyl. Action/¡æ nod Dia. Act./
Brake poÎ,rer / cylinder
EE Disch. VoI. Eff.
CE Disch. Vol. Eff.
EE Inlêt vol. Eff.
CE Inlet Vol. Eff.
Àvg. fnJ.et Vol. Eff.
EE Clearancê Reqd.
gE Clearance Min.
gE Pocket Open
EE Clearance Added
CE Cl€arance Reqd.
CE Clearance Min.
cE Clearance Àdded
Va1ve Model - BE
VaLve Model - CE
valves / Corner (EE/CE)
Valve Lift - EE
Valve Lift - CE
Valve Lift Area - BE
Va]-ve Líft À¡ea - CE
ÀPI Inlet VIv Ve]. Avg.
Flange Gas Load - T
trla¡rge Gas Load - C
Max. ållow. Gaa I¡oad
Co¡bined Rod Load - I
Conbined Rod Load - C

Max Allo¡t Rod IJoad
Recip. lteight G XED Pin
Rêversal G xED Pin

LlL 0/0
#/rN 1/1s.000 3/10.000 2/

GL22O3 B;ALãÌIICE
450 .0
49s.0

212 3/3
9.500 4/ 6.000

eL2L99 c12196
11s0.0 1750.0
1265. 0 1925.0

xvo

0
0
0
0
0
0
0
0

DA/o.00
zto.2
24.69
3s.81
53. 60
77.75
65.67
34.83
1¡t.50

IG
IG
IN
HP
t
t
t
t
t
t
t
t

61¡.60
63.38
63.99
17.10
17.10
0.00
0.0

0.0
0.0
.00
0.0
.00
.00
.00
.00
.00
.00
.00
.00

DA/o.00
258.8
23.6L
23.L7

DA/o.00
255.7
18 .70
15.47
51.04

IN3
t
t

IN3

25.00
215.5
L4.20
L4.20

0.0
PF6?
PF67
2/2

0.080
0.080

LO -Ã20
10 .420

10034.2
105¿2

-11088
60000
¡¡1607

-31193
60000
362.0
165.0

0.0
0.00
0.00
0.0

FOO(
:ooot

17.80
17.80

0.0
PF48
PE{8
2/2

0.080
0.080
5. 6¡10
5. 640

7279.6
15894

-17940
60000
35663

-27830
60000
362.0
1s5.0

42.22
¡t6. 63
24-AO
24.80
0.00
0.0

29.90
29.90

0.0
Pr¿8
PF¡¡8
L/L

0 .080
0 .080
5.640
5.640

5493.6
190?7

-2663L
60000
19161

-19554
60000
295.0
140 .0

o/o
IN
IN

SQIN
SQIN

FPM
LBF
T¡BE
T,EF
LBI'
LBF
1.BF

I,E
DEC

0.000
0 .000
0.000
0 .000

0.0
0
0

60000
429t2

-29381
60000
295.0
160.0



DRESSER-RjAIID GA^s FIEIiD COMPRESSOR PERFORIAìCE (DRSfZE copyrighÈ 1996-2000 V1 .3a)

PACKAGTR: PROPAK COMPRESSION DATE: Oct 2t 2OO0
I€CiAIION: Eaûbulg (2-6'r, ¡Llbêrta FILE: 9404-420.D4T 'r 2"
JoB/REF : À¡rachê Canada / qpti-uå Engineers GAI,C BI: ,t.saxinger
aÍOBSIIE : Ànb E (F) : 90. AIt. (FE) : 2500. Àt¡¡ ( PSIÀ): L3.42
Ref. Pressure ( PSIA) : 1a1.70 Ref. Tenp. (F): 60.
COMPRESSOR: Fra.¡e : 6 EOS 4 Stroke (IN): 6.0 Rod Dia(IN): 2.500

......CalcItI+l :1200.0 llaxRPM :1200.0 Coo]'êr (EP): 58.0
DRTVER: ryf)e : Gas Engine Awai]- (lP) '. L478.0 Model: 7042GI.

stagê Numbêr
Gag
Dry cas MoI. Ifeight
Dry Gas Spec. Grawity
Çplcv @ L4.7/60
Avg. lemp. E¡qron. (K)
Avg. Vol. Expon. (N)
Gas Crit. lâÍErerature
Gas Crit. Prêssure
Z Standard
Z Suction
Z Discharge
Inlet :Ie8perature
InJ.et Press. G CyI. Flg
Interstag,e Press. Drop
Disch. Press. G CyI rlg
Råtio of CoDpression
Àdiabatic Disch. Eenp.
Est. Àctual Dísch. Tenp
Stg. Piston Displ.
Stg. In].et Capacity
CAPACÎIY ÀCTTIAT. I{ET
CÀPACIÍY ACÍ]UAÍ, DRY
TOTÀÍ, COMPRESSOR POIVER

R
PSIA

F

PSIC
t

PSIG

F
F

cEu
ÀcE:Þf

MMSCI'D
¡,tMsclD

EP

1
Natural

17.958
0. 620
L.2A7
L.2s2
1 .251

37L.2A6
672.998

0.998
0. 993
0.993

110. O0
49. O0
1.75

L58.24
2.150

238.63
265.00
L452 -2
1118. 9

6.21
6.14

1240.35

2
Natural

17 - 958
0.620
L.287
1.255
1.256

377.286
612.998

0.998
0.982
0. 982

120.00
155.24

1.50
467.99
2.854

257.48
277.3L

570.2
4L2.2

6.2L
6.L4

3
Netural

17. 958
0. 620
L.287
1.271
1,.287

37L.286
672.998

0. 998
o.941
0.956

120.00
460.77

1 .00
a2L2.OO

2.584
250.00
263.01
2L5.2
140. 6
6.L7
6.L4

Ps (Iine)= 50 psi.g
Pd (Iine)= 1200 psig

Curve 1

¡-g

-; Stage number at (¡IE/CE)
FråEe Ext/Cyl. Bore #/IN
Cylínder Pattern
RDP PSIG
ttßItP PSIG
cyt. Action/sE Rod Dia. Act./rN
Brake potder ,/ cylinder HP
EE Disch. Vol. tff. t
CE Disch. Vol. Eff. t
EE Inlet Vo]-. Eff. t
CE InÌet Vo]-. Eff. t
Àvg. Inlet vol. Eff. $
EE Clearance Reqd. t
EE Clearancê Min. t
EE Pocket Opên I
EE Clearance ådded IN3
CE Clearance Reqd. t
CE Clearance Min. t
CE Clearance ådded IN3
Valve Model - EE
Valve Mode]. - CE
valves / Corner (IrElCE)
Valve Li.ft - EE IN
Vå].ve Lift - CE IN
Valve Líft Area - HE SQIN
Valve Lift Àrea - CE SQIN
.àPI Inlet V]-v Vel Àvg. FPM
Flange Gas Load - T LBF
Flange Gas Load - C LBF
Max. À].low. Gas Load f,BF
Conbined Rod troad - I LBE'
Conbíned Rod Load - C f,BE
Max Allow Rod Load LBF
R€cip. lveighÈ G rED Pin LB
R€vêrsal ß XãD Pin DEe

o/0 2/2
3/10.000 2/ 9.soo

BAI.AI.¡CE c12199
11s0. 0
1265. 0

DA,/o.00
413.3
31.5s
31.15
72.73
71.81
72.27
17 .10
17 .10
0.00
0.0

17 .80
17 .80

0.0
PF48
PE'48
2/2

0.080
0.080
5. 640
5. 640

127 9.6
19871

-22930
60000
33809

-30340
60000
362.O
170.0

t/t
1,/15 .000

cL2203
450. 0
495.0

DÀ,/0.00
4L4.9
34.25
34.4L
7 6.87
71 .24
77.05
1¡¡.50
1¡¡.50
0.00
0.0

L4.20
L4.20

0.0
PF6?
PF67
2/2

0 .080
0.080

10. ¿20
LO.420

10034.2
18528

-19545
60000
36993

-31?¡19
60000
362.0
1?0.0

:ooo(

3/3
4/ 6.000

c12196
1750.0
1925.0

DÀ/0.00
355.4
32.45
29.79

PF48
t/L

0.080
0.080
5. 640
5.540

5¡t93. 6
15291

-23502
60000
22648

-24744
60000
295.0
155.0

NA/

.0

.0
00
.0
00
00
00
00
00
00
00
00
.0
00
00
.0

0
0

0.
0

0.
0.
0.
0.
0.
0.
0.
0.

0

o/0
0.000
0.000
0.000
0 .000

0.0
0
0

0
0

6?.85
62.29
65.0?
24.80
24.80
0.00
0.0

29. 90
29.90

0.0
PF48

0
:oco(

60000
Ã2942

-29381
60000
295.0
160.0



DRESSER-R;â1,¡D GIAS EIEI¡D COMPRESSOR PERFORIÍa¡,ICE (DRSrzE copXrright 1996-2000 V]. .3a)

PACKAGER: PROPåK COMPRESSION
LOCAIIION: Ea"Eburg 12-61 , Aabe¡ta
JOB,/REF : \>ache canadå / opeina Enginêers
itOaSIAE : ånb A (E.) : 90. ALt. (FT) :

Ref,. Pressure ( PSIA) z L4.7O Ref . Ie¡op. (F):
COMPRESSOR: FraDê : 6 EOS ¿ Stroke (IN):

......Calc RPM : 1200.0 Max RPM :

DRMR: !:fp€ : Gas Engine AvaiJ- (EP) :

DÀlE: Oct 2, 20OO
FILE: 9404-420.DÀ! " lil

CAI¡C BY: it. Saxinger
2500. ¡rtm ( PSrA) t L3.42

60.
6.0

1200.0
1¡!78.0

Rod Día(IN) :

Coo¡.êr (EP):
Model.: 7O42c'-

2.500
58.0

Stage lfumber
Gas
Dry cas Mol . lfeight
Dry Gas Spec. Glavity
cp/cv e L4.7/60
Àvg. T€lnp. E¡q)on. (K)
Àwg. Vol . Expon. (l{)
Gas Crit. Teq)erature
Gas Crit. Pressure
z Standård
Z Suction
Z Discharge
fn]'et ?leú¡rêrature
fnlet P¡êss. G Cyl Flg
Interstage Press. Drop
Disch. Prêss. G Cyl I'lg
Ratio of Conpression
ådiabatic Disch. Temp.
Est. Actual Disch. lenp
stg. Piston Displ.
Stg. In].et Capacity
CAPACIÍY .A ,:rgÀf. IIET
C;APACITY ACIrUNL DRY
TOTAI. COMPRESSOR POT{ER

PSIA

PSIG

PSIC

F
F

cF!,t
ÀcEr.{

ldMSCED
MMttcll)

BP

1
NaturaJ-

17. 9s8
0. 620
L.287
1 .250
1 .250

31L.286
612.998

0.998
0.996
0.996

110.00
24.50
1.75

97.L4
2.9t6

245.92
275.80
t452.2
1085 .2

3. 68
3.56

878.36

2
Natura].

17.958
0.620
L.287
L.249
1 .251

37L.286
672.998

0. 998
0.988
0.989

120.00
95.21
1.50

3s2.34
3.367

274 -96
302. O0
s70.2
3?5. s
3.62
3.56

3
Natura]-

17.958
0. 620
t -247
L.263
L.218

37L.286
672.998

0. 998
0. 960
0. 971

120.00
346.85

1.00
t2t2.oo

3. 401
288.26
306. 93
2L5.2
108. 8

3. s8
3.56

Ps (l.ine)= 25 psig
Fd (J-ine)= 1200 psíg

Curve 1

R

F

t

,fl*þ
Stage nuaber at (¡IE/CE)
Frame Ext/cyl. Bore
Cylinder Pattern
RDP
l"fAItP
c]¡l. Àction/EE Rod Dia.
Brake power / c)'].inder
EE Disch. Vol. Eff.
CE Disch. Vol. Eff.
EE Inlet VoI. Eff.
cE Inlet Vol. Eff.
Àvg. Xnlet Vol. Eff.
EE Clea¡ance Reqd.
m Clâarance Min.
EE Pocket Open
EE Clearance ãdded
CE Clearance Reqd.
CE Clearance Mín.
CE C¡.earance ãdded
valve ldodel - EE
VaJ.ve llodêl - CE
VaJ.ves / Corner (HE/CE)
Valve Lift - EE
Valve Lift - CE
Valve Lift À¡ea - EE
Valve Lift À¡ea - CE
.åPI Inlet VIv Vel Avg.
Flange Gas I¡oad - T
FJ.ange Gas Load - C
!.lax. Jll]-ow. Gas Load
Conbined Rod f,oad - |[
Conbined Rod Load - C

I'tax Àllow Rod Load
RecÍp. Weíght G xED Pin
Revarsal G :f¡D Pin

LlL OlO
#/rN 1/1s.ooo 3/1o.ooo 2/

eL2203
PSIG
PSIG

Àct./IN DA/0
262

2/2 3/3
9.500 4./ 6.000

c12199 c12196
1150 .0 1750 .0
1265.0 1925.0

FP
t
$
t
t
t
t
t
t

IN3
t
t

IN3

450
495

.0

.0
00
.4
65
82
53
9¡t
73
50
50
00
.0
20
20
.0

66.4L
65.26
65.83
17.10
1?.10
0.00
0.0

17.80
17 .80

0.0

31.
31.
74.
14.
74.
14.
L4.
0.

0
14.
L4.

0

BÀI,ÀÈI¡CE

o.0
0.0

NA/o.00
0.0

0.00
0.00
0.00
0.00
0. o0
0.00
0.00
0. 00
0.0

0.00
0.00
0.0

:ooa(
:ooo(
o/o

0.000
0 .000
0 .000
0.o00

DA/o.00
283.3
25.15
24.72

DA,/o.00
275.9
20.82
17. 68
54.21
46.08
50.17
24.80
24.80

0.00
o.0

29.90
29.90

0.0
PE'{8
PF¡I8
L/L

0 .080
0.080
s.640
5.640

5493.6
18512

-261,64
60000
19683

-20302
60000
295.O
1¡10.0

IN
IN

sQrN
SQIN

E'PM

I,BF
I,BF
I,BF
IAF
üBF
f,BF

LB
DEG

PF57
PF6?
2/2

0.080
0.080

10.420
10.420

1003¿ .2
L2360

-L2957
60000
40269

-3051?
60000
362.O
160 .0

PF48
PF48
2/2

0.080
0.080
5.640
5. 640

7279.6
L6497

-18693
60000
35243

-28095
60000
362.0
155.0

0.0
0
0

60000
42942

-29381
60000
295.0
160.0
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COUNTER.CLOCKWISE ROTATION

(FAN BLOWING IN OBSEIIVER'S FACÐ
GFT HAND BTADESA 'B'

ts

FAN GUARD

AIRSEAL DIAMETER

EOUALS FAN SERIES

NUMBER MINUS 3.5'

CLASS 5000

MAXIMUM FAN DIAMEÍER

BLADE TIPS AT FAN CEMERLINE

EOUALS NOMINAL FAN DIAMETER

AIRFLOW

t3
14

DIRECTION

SHAFT, BEARING AND
BEARING SUPPORT

BY OTHERS

SERIES óO ENGINE DRIVE FAN MN HAND

ROTAT¡ON
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I
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lo
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t0.0' | 2.tó..|'7.E2.4' 7.0'0.óó'

2.0'9.0'5.4'ó.9'2.8' 7.0'll0.5ó' EORJt2
0.48'2.t8.5'4.5'ó.1'3.1't2' 7.0'

3.4'lt 7.0'd.&'2.t7.5'3.95.2'
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I9.0'

7.O'0.34'

E
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ræ% 75%
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I - RUNNING PO6fllOÀl OF B|¡DÉS
C = STOPPÉD POGfllON OF BI-ADES

D - MINIMUM OBSIACI! CIIARANCE Æ INtEI
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H . MTN|MUM OSSIACI.! CIfARANCE AI OUnEf
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ABOUT THIS MANUAL.......
The Moore Company is as interested as are its custom_

ers thatMoore fans operate attop efficiency formany, many
years. This manual has been written to achieve that result
and is based on more than 50 years of experience as a
manufacturer of axial flow fans.

Moore fans represent the highest degree of axial fan
development and are in all respects, regardless ofprice, the
finest obtainable fortheir intended purpose. As forany fine
equipment, certain precautions are necessary and certain
abuses must be avoided in order to insure the best perform-
ance over the longest period of time.

Ifyou have any questions regarding the installation or
operation of your Moore fan(s), please contact the Com-
pany for assistance.

INSPECTION
All Moore units are carefully balanced, inspected and

oERT. NO. 950 99 0534

packed at the factory. If any damage is evident before
or after unpacking, the delivering carrier should be
promptly notified so that an inspection may be made
by the claims adjustor. It is the responsibility of the
consignee to file damage claims with the carrier. Al-
though The Moore Company will not be responsible
for shipping damage, it is requested that any damage,
even of a minor nature, be reported to the factory at
once.

IDENTIF'Y YOUR FAN'S F'EATURES
Section 1 consisting ofyour unit's specifications

will be found in the pocket on the inside of this cover.
Section 2 Getting Started should be read carefully
before installation begins. Moore fans have several
unique features. Those unfamiliar with these units
should read the short summary of these important
features set out on the back cover.

EI\GII\E DRIVE EAI\S
OWI\ER'SMANUAL

II\STALLATION

MAIIì{TENANCB

OPERATION

PLEASE COMPLETE AND RETURN THE OWNER'S REGISTRATION CARD ON THE BACK COVER

tso 9002

THE MOORE COMPANY

TMC - 672 - (Rev. C) - 11/99

MARCELINE, MO 64658 PHONE (660) 376-3s25 FAX (660) 376-2909

Part No. P-924
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I..O ORDER INFORMATION

1.1 Fan SPecifications

1.2 DimensionalDrawing(s)

1.3 Fan Curve(s) (if suPPlied)

1.4 l\oise Data (if suPPlied)

The papers contained in this envelope provide

infoimàtiott about your fan(s) that should be

keptasapermanentrecord.Thisinformation
witl be essential in future years for the proper

operationandmaintenanceoftheseunits.

'l



THE MOORE COMPANY
800 s. Mlssotru avENUE

MARCELINE, MO 64658 USA

TELEPHOIT{E: (660) 376-3575

FACSIMILE: (660) 376-2909

62000 -E

NS

SOLD TO PROPAK SYSTEMS I,TD.
POSTAI, BAG NO. 2
AIRDRIE AB T4B 2C3
CANADA

SHIP TO PROPAK SYSTEMS LTD.
404 EAST LAKE ROAD
ÀIRDRIE AB T4B 2C3
CAT{ADA

INSTALT¡AT I ON MAI\TUAIJ
JOB NO.:

INVOICE DATE:
MODEL NO. : s460/L2B-ED-13-A-11

PURCHASE ORDER NO : 112333
CUSTOMER JOB NO 299420'238

SHIP REQUIRED: 6-iIUl-2000
PAYMENT 

_TERMS:NET 30 DAYS
ROUTING : AIIERICA.IIT

F. O. B. POINT:MjARCELINE, MO.
FREIGHT: COLLECT
CRATTNG : STANDARD DOMESTIC

Serial Nos. z F94Lt2

1 5460/t2B-ED-13-A-11
1 EXPEDITING CHARGES

SERIES: 60 DIA. :
BLADES: 11 TYPE:
ARRANGEMENT:. L2E MOUNTS:
CLEVIS ANGLE zL2.Lo WEIGHT:
Enaine Dríve Left Hand
HUÉ LENGTH C/L TO BASE z 3.2
4 INCH HOLE IN ATR SEAL: NO

il
n

il
ll

Low NoÍse

COLOR CODE:

3.819
3.438

o

0.0

H DIM. :
BORE:
-.000il

HUB TRAVEL:
CUT DROOP9.0

52.40

13.00
tr[LNUÀL3In

BUSHTNG: iI
KEYWAY:0.875" X 0.438
STD. BORE TOI-.,.: +.001-

AIR OFF:
STOP DROOP:
CH TO TfP:
BALANCE WT.

ELEVAT]ON: FT. AIR TEMPERATURE: O DENSITY RATIO:
ÃõFMTFAN; nÞu' PHUD: INLET CoRRECTIoN:
STÀCîC-ÞRESSURE: ''!VG VELOCITY PRESSURE: ''WG TOTAL PRE$SURE:
V¡locirV--iHRÕUcH pan: FPM TrP CLEARÄNCE: " EFFICTENCY:
ÉHÞ-REÕurnÈD, *MoToR HP: *MAXIMUM APqI,IEQ_ToRQUE: FT
iuËonniÍÕÀ1, No. oF BLADES: BLADE LoAD FACToR:

II WG

LBS.

* MAXIMUM APPLIED TORQUE USTNG
(FACTORY SHOULD BE NOT]FIED IF
CNEãTNR THAN THE VALUE SHOVIN. )

FACTOR OF NOMINAL TTMES
MAX. APPL]ED TORQUE OR MOTOR HP ISCAUTION:

MARKS:
P.O. NO.
JOB NO.

1L233
99420-

3
238

ADD]T]ONAI-, NOTES:
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1.0 ORDER INFORMATION

l.l Fan Specifications

1.2 Dimensional Drawing(s)

1.3 Fan Curve(s) (If Supplied)

1.4 Noise Data (If Supplied)

2.0 INSTALLATION

2.1 Getting Started
2.1.1 Fan Identification
2,1.2 Planning the Installation

2.2 Install Hub and Air Seal

2.3 Install and Adjust Blades
2.3.1 Install Blades
2.3.2 Adjust Blade Angle

2.4 Start-up Procedures

CONTENTS
3.0 MAINTENANCE

3.1 Periodic Inspection
3.1.1 Purpose
3.1.2 Frequency of Inspection
3.1.3 Check Blade Position & Angle
3.1.4 Check for rüear on Clevises
3.1 .5 Cracks, Dents and Corrosion
3.1.6 Hub Inspection

3.2 Annual Inspection
3.2.1 Clean Blades if indicated
3.2.2 Choc,k System hessure
3.2.3 Close Inspection

3.3 Vibration and Unbalance
3.3.1 General
3.3.2 FanUnbalancc
3.3.3 Belt Drive Units
3.3.4 Rough Gears
3.3.5 Th¡oat Flutter
3.3.6 Field Balancing

3.4WARRANTY

3.5 DRAWING AND PARTS LIST

4.0 OPERATING CONDITIONS

4.1 Aerodynamic Abus€
4.1.1 About This Section
4.1.2 Normal Operating Conditions
4.1.3 Abnormal Conditions

4.2 BlaileOverload

4.3 Caus€s of Improper Blade Load
4.3.1 Variation From Predicted

Conditions
4.3.2 Excessive Tip Clearance
4.3.3 Poor Entance Conditions
4.3.4 Excessive Deflection

4.4 Checking Blade Load

4.5 Damaging Operating Conditions
4.5.1 General
4.5.2 Wind
4.5.3 Obstructions
4.5.4 Uneven Tip Clearance

2.0 INISTALLATION
2.I. GETTING STARTED

2.1.1 F'AN IDENTIFICATION
Every fan, or group of identical fans, is assigned a Job

Number. This number will be found on Section LI Fan Specifica-
tions inserted in the envelope on the inside cover of this manual. If
non-identical fans are shipped together, a Job Number is assigned

to each fan or group and a set of Order Information She€ts will be
included for each Job Number.

The Job Number is written in semi-permanent ink on each

blade, hub and air seal. All fan parts bearing the same Job Number
are entirely interchangeable. (Blades of the same Series and
Diameter are also interchangeable between Job Numbcrs.)

Fan components covered by more than one Job Number may
be crated together. The Job Number that is written on each paf,
however, will make sorting simple.

Each individual fan produced by The Moore Company is
assigned a Serial Number. This Serial Number is embossed on a
permanent metal tag and attached to each fan hub. It will be found
on the side of the hub between two of the hub tubes.The Fan
Specification Sheet provided for each Job Number lists all of the

individual Serial Numbers of the identical fans covered by
that Job Number so that, in future years, reference to the Fan
Specification Sheets provided will identify the character-
istics of each individual fan.

The Moore Company keeps records indexed by serial
andjob numbers ofall fans produced for at least forty years
in order to provide proper maintenance advice and informa-
tion on spare parts and replacements.

2.1.2 PLANNING THE INSTALLATION
The sequence given for the installation may be changed

if the conditions warrant. For example, the air seal may be

installed on the hub before the hub is installed on the drive
shaft. (In fact, for inverted fans, it is necessary to install the
air seal first.) The installation should be planned before
beginning so that the steps required are taken in the most
convenient order. If you need information not found here,
please contact The Moore Company.

Page I
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3.2 ANNUAL INSPECTION

3.2.1 CLEAN BLADES IF INDICATED
A smooth blade surface is essential for efficient fan

performance. If an inc¡ustatjp¡r fo:ms on the blades it
should be removed. Use steel wool as an abrasive along
with a mild detergent or a very mild form of solvent. Lye
must not be used because it attacks aluminum readily.

3.2.2 CIdBCK SYSÎEM PRESSURE-
Radiator sections may be effected by the accumula-

tion of dust and dirt in some atmospheres. (Cottonwood
seeds are particularly troubling.) These accumulations
may significantly increase the static pressure. Adjust the
blade angle if necessary as described in Section 4.4 Check-
ing Blade Load.

3.2.3 CLOSE INSPECTION
The yearly inspection should be a very thorough one. All

¡uts and bolts should be checked and careful scrutiny given to
all highly stressed areas.

Inspect the resilient mounts as follows: with the fan
turned off, grasp each blade and feel for looseness at the mount.
If in doubt, the blade should be removed and the mount assem-

bly visually inspected. rrlVear is indicated by a fretting effect and

the resilient mount material will show signs of extruding from
the cavity. If these indications are not apparent, replace the

blade and continue normal operations.
Inspect the blade tips for any signs ofcracking and the fan

ring for any scoring that might indicate that the blades have

been striking or rubbing against the fan ring.

3.3 VIBRATION AND UNBALANCE

3.3.1 GENERAL
No piece of rotating equipment is perfectly balanced. It

is always possible that the minute unbalances of the various

components may combine to provide a noticeable lack of
balance. This rarely occurs, since it is unlikely that all unbal-
anced components will become assembled with their heavy

sides in the same direction. Nevertheless, if unbalance is noted,

the various components shouici be roiated into <iifferent posi-

tions to see if this might cure the unbalanced condition.
If vibration or unbalance occur, either at the time of

installation or later during the operation of the unit, its cause

may be determined by following the directions below.

3.3.2 FAN UNBALANCE
Vibration is most likely to be caused by the fan if the

blades are not set at the same angle. If the blades are properly

set, the fan is the least likely cause of vibration. All fan

components are balanced to within +/-.02 ft-lbs.
If the fan is in an unbalanced condition, the frequency of

vibration of the structure will be that of the RPM of the fan and

is quite low. In the case of large fans, the frequency is often low
enough to be mentally counted along with the rotation of the

fan. A vibration of 500 RPM or less will be felt as a weave in the

structure rather than a vibration. Below 400 RPM, the vibration
may be mentally counted and above that point may be read with
a frequency meter.

Before assuming fan unbalance, check for loose bearing

seats or bearings journaling the shaft on which the fan is
mounted. This condition will cause the shaft to rotate eccentri-

cally, throwing the weight of the fan off-center, resulting in
unbalance of the frequency of the fan RPM.

After all checks have beçn made and the fan is still
¿latani¡a¡l tn lra ¡rnlr¡l¡nnp¡l fiel¡l halancino m¡v he âccnm-

"'-J -- ----_--

plished as described below in Section 3.3.6.
It should be noted that the loads imposed on the drive

shaft and its supporting bearings by fan unbalance are negli-
gible. A rotating centrifugal load of 100 pounds, due to unbal-

ance, would be extremely objectionable and possibly even

damage the structure on which the drive was mounted. By
contrast, it would be unlikely that the drive shaft of a fan' of
perhaps 2.5 HP, would be supported on bearings rated less

ihan 2000 or 3000 pounds radial load. For higher
horsepowers, the bearing caPacity would be correspond-
ingly increased. From this it is evident that speed reducer or
sJ--. ^v-t, L-^-:-- r^:1..-^ ^^..11 -^,,-- L^ ^^".-¡ lrr' ñ^Á-ullvE Ðrra¡l uçq¡¡rlÉ ¡q¡¡urt Lvu¡u ¡1çv!¡
erate or even objectionable fan unbalance.

3.3.3 BELT DRIVE UNITS
The more couìmon causes of vibration in belt drive

units are not the drives themselves but the result of shafts
that are too flexible or non-rigid supporting members.
Vibration can be caused by misalignment of the sheaves or
poorly adjusted belt tension. Consult the manufacturer of
ihe drives for information. The quickest way to identify the
cause of vibration in belt drive units is to operate the fan
with the blades removed.

3.3.4 ROUGH GEARS
Continued operation on rough gears and bearings is almost

certaintodevelopøacks inthebladeskins' Rough gearsmaybeof two

types:
1. Rough or failed bearings in the drives or gears will result in

a high frequency vibration being ransmitted into the fan whe¡e some

areas of the skin will respond o the frequenciæ applied" Cracks will
appear in the blade skin and eventually, in some ateas, the skin may

actua[y fall away.

2. The other type ofrouglr gear occurs when the ouþut shaft

accelerates and decelerates with each pinion tooth engagemenl With
a six tooth pinion and a motor speed of 1800 RPM, or 30 cycles per

second, thii gear misalignment impresses upon the fan a vibrating

frequencyof 30x 6= 1 S0cycles persecond. If theengagementof teeth

is also included, the frequency is 360 cycles per second' This type of
high frequency vibration is at least as serious æ that caused by bad

bearings.

Page 6
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3.3.5 THROAT FLUTTER
Any fan that is effectively moving air at the tips of

the blades will develop a reduced pressure area (or suc-

tion) on the fan throat or ring at the tip of the blade. This
suction tends to draw the throat toward the tip of each

blade, which means that a four blade fan would tend to
draw the throat into something approaching a square while
a six blade fan would draw it into something resembling a

hexagon, etc. Since the fan is rotating, the effect on the

throat is that of continually drawing it into a rotating
polygon. The resulting throat flutter is frequently mis-
taken for fan unbalance.

A substantial throat or ring will be sufficiently rigid
that flutter will not exist. A weak or flexible throat,
particularly when used with a fan of a low number of
blades, will be greatly affected by this type of vibration.
Throat flutter is easily detected due to the fact that it is
invariably of a frequency of the fan RPM times the number
of blades on the fan.

Throat flutter will cause no damage to the fan so

long as the throat does not disintegrate and fall into the fan
blades. It may be eliminated by stiffening or bracing the

throat.

If in doubt that throat flutter is the cause of vibra-
tion, reduce the angle of the blades until the fan is doing
little or no work. If the vibration ceases under this condi-
tion, it is certain that throat flutter is present when the

blades are loaded.

3.3.6 FIELD BALANCING
Unbalance in older fans may develop because of

some structural change or by installing one new blade on
an old fan where the existing blades had changed in weight
in the course of operation.

Use wire to attach a small weight in succession to
each of the clamp studs until the best location for the
weight is found. The weight should then be increased or
decreased until the best balance is achieved. The perma-

nent weight may then be secured to the clamp stud, clevis,
or hub tube, whichever is the most convenient for the type
and shape of weight to be used. One or more pieces of
metal shaped like a washer could be placed over the clamp stud,

on the hub tube, behind the clamp stud, or over the threaded
portion of the clevis. Aluminum or stainless weights should be

used and weights should not be attached to the blade skin.

The Moore Company (the Seller) wanants only to Buyer, as its

purchaser for resale, that the fans manufactured and sold by

Seller to Buyer under this Agreement will be free from all
defects in material and workmanship under ordinary use for a
period of two (2) years from the date of shipment or one (1)

year from the date the fan is installed on a customer's premises,

whichever occurs first. This warranty period shall apply only

if Seller receives written notice of any defect within the

warranty period. Upon receipt of such notice, Seller, at its

option, may require Buyer to return the fan at Buyer's cost to

Seller for inspection by Seller. If the fan is found to be

defective on inspection by Seller, as a sole and exclusive

remedy, Seller will, at its option, either repair or replace the

fan. This warranty shall not apply to damage on accountofmisuse,

3.4 WARRANTY
neglect or accident or shipping damage, or if repairs or part

replacements have been made or attempted without Seller's prior

written authorization. Se¡,1¡n ss¡¡.1 Nor BB LIABLE lN ANY EvENT

FOR ANY TNCIDBNTAL OR CONSEQUBNTIAL DAMAGES FOR BREACH OF

THts oR ANy wARRANTY. TuIs w¡nuxrY Is IN LIBU oF ALL orHER

GUARANTEES OR EXPRESSED WARRANTTES AND ALL IMPUBD WARRAN-

TIES, INCLUDING THE ¡MPLIED WARR.ANTIBS OF MERCHANTABIUTY AND

OF FITNESS FOR A PARTTCULAR PURPOSE. DUE TO THB VARIETY OF

CONDITIONS UNDER WHICH TTIB FANS MAY BE USED' RISKS OF RBSIJLTS

OBTAINED FROM USB OF THE FANS' }VHETHBR USED ALONB OR IN

coMBTNAT¡oN w¡TH orHER PRoDUcrs' rs BNT¡RBLY guYBn's. Tlß
ABOVE LTMITAT¡ONS ON DAMAGB AND EXCLUSION OR UMITATION OF

IMPLIED WARRANTIES ARE NOT APPLICABLE TO THE EXTENT PROHIBITBD

BY STATE LAW.

THE MOORE COMPANY MARCELINE, MO 64658 pHoNE (660) 376-357s FAX (660) 376-2909

Page 7



THE

COMPANY

2

3

6

3.5 PARTS LIST

SHOP
ñut D^ãtyttY. rñrl
NO. NO.

NOT TO SCALE: SOME D¡MENSIONS
AND ANGLES HAVE BEEN

EXAGGERATED FOR CLARITY

DESCRIPTION

1

2

3

4

5

6

7

I

I
IU

11

913

644

914

912

608

169

931

939

r5l

J2

1345

1347

1 558

IO¡fi'

1348

1 559

22 MM ALUMINUM CLEVIS/tsLADE BOLT

SMALL CLEVIS CLAMP

22 MM ALUMINUM CLEVISßLADE BOLT NUT

HUB TUBE BOLT

CLAMP STUD

16 MM ALUMINUM NUT

CLEVIS

LARGE MoUNT (3'LONG)

5/8" ALUMINUM FLAT WASHER

5/8" RESILiENT WASHER

't2

lù

1oMM STATNLESS STEEL STUD FOR QDSF BUSH|NG (3)
12 MM STATNLESS STEEL STUD FoR ODE BUSH|NG (3)
16 MM STATNLESS STEEL STUD FOR ODJ BUSH|NG (3)

QDSF, ODE OR ODJ TYPE BUSHING

iû¡''r'M SïAINLESS STEEL NUT FOH QDSF BUSHiNG (s)
12 MM STAINLESS STEEL NUT FOR ODE BUSHING (3)

16 MM STATNLESS STEEL NUT FoR QDJ BUSHTNG (3)

ANCHOR PLUG14 911
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4.0 OPERATION

4.1 AERODYNAMIC ABUSE

4.1.1 ABOUT THIS SECTION....
It is widely acknowledged that the kinds of mechanical

abuse described on the preceding pages are destructive for all
types of operating equipment. It is less well recognized that- for
fans - aerodynamic st¡esses are an even more serious hazard.
This section deals with the causes of destructive aerodynamic
stresses and how they can be avoided.

Although this information is givenprimarily for the benefit
of operators of Moore equipment, it may be applied to fans of any
manufacture.

Unlike smaller fans, which are typically furnished com-
plete with their surroundings, the large fan wheel is supplied as an
unprotected component of the system and is installed in innumer-
able types of sunoundings. Not only do the types and conditions
ofthe drives forthese fan wheels vary widely, but theentrance and
exit conditions and the enclosure for the wheel assume a myriad
of possible combinations. In designing his product, the manufac-
turer of fan wheels must anticipate the operating conditions based
upon his knowledge of what is reasonable and customary for the
industry. He may over-design for abnormal stresses only until the
practical limit is reached to avoid excessive weight, cost and
inefficiency.

4.1.2 NORMAL OPERATING CONDITIONS
The fan manufacturer assumes a fairly reasonable atmos-

phere for the operation ofhis product, including the following:

ffi The fan selection will be reasonably in line with the
performance the unit is expected to maintain, with an
adequate blade area for the pressure required at the given
RPM. Blades will not be loaded beyond their capacity to
maintain air flow.

ffi A fan ring will be provided that is round, rigid and of a
depth at least sufficient to cover the tips of the blades. Tip
clearances will be uniform and controlled.

ffi The approach air will represent a relatively uniform and
axial flow with, of course, some unavoidable turbulence
expected. Adequate open area will be provided at the inlet
of the fan.

W Major obstructions will not be present at either the inlet or
discharge of the fan.

ffi The RPM of the fan will be within the design limits.

W The relative direction and velocity ofapproaching air to the
blades will be fairly constant and protection will be pro-
vided from extreme wind conditions.

Under such conditions, the unit stresses in the blades would not
be expected to vary more than plus or minus 507o. Fan design
based on such assumptions is entirely reasonable and, with
proper drives and installation conditions, has proven highly
successful.

4.1.3 ABNORMAL CONDITIONS
Abnormal operating conditions result in destructive repeti-

tive stresses that can seriously shorten fan life. The aerodynamic
abuses discussed in this section can cause repeated flexing of the
fan blades and hub. Violentdisplacement of the resiliently mounted
Moore fan blades may occur - a greater displacement than would
occur in rigidly mounted blades. The resilient mounting, of course,
minimizes the structural unit stresses which would be transmitted
to therootof theblade and into the hub anddrive. Although Moore
units may be expected to resist greater sEess than units ofconven-
tional design, such repetitive stresses may exceed the capability of
the resilient mounts to absorb them. If so, fatigue of the mounts and
metal may develop, adjusting linkages may wear, and ultimate
failure becomes a possibility.

Some of the abuses set out in the following text are far
less important than others. All of them may occur in varying
degrees.

Specifically, abuse due to serious repetitive sEesses can
lead to mount failure and, if canied to extemes, can cause clevis
breakage and failure in the box section due to the end of the box
section repeatedly striking the clevis as the blades are violently
displaced. In units of other manufacture with rigidly mounted
blades, repetitive stresses of this type may lead to blade breakage,
probably near the root or at the point of attachment to the hub
where stresses are highest, or may lead to failu¡e ofthe hub itself.
The resilient mount design, unique with Moore fans, dampens
these vibrational forces and results in a fan that is far less vulner-
able to failure from these conditions than other units with rigidly
mounted blades. Even so, extreme conditions can cause damage.

A well-designed fan can be expected to operate for many
years without trouble under normal operation as described
above. The extreme repetitive stresses described below, how-
ever, will certainly reduce the life of the fan, causing failure
many years sooner than would occur ifthe fan were operated as

intended. Fortunately, these destructive conditions are readily
observable to someone who is knowledgeable about them, and
they can be corrested with reasonable effort and expense once
they are observed.

THE MOORE COMPANY MARCELTNE, MO 646s8 PHONE (660) 376-357s FAX (660) 376-2909
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Of all the aerodynamic abuses to be avoided in the operation of
a fan, the most important is that of overloading the fan blades.
Blade overload occurs because of insufficient blade area: In
other words, when there is an inadequacy in the number of
blades on the fan selected.

The Moore system of.rating is based upon the pressure

thal each blade will pióduce at a gìven RPM with gõo,tl effi-
ciency. This pressure is called 1007o blade load. When blade
load exceeds llÙVo, the fan will not only operate at lower
efficiency, it may be subject to structural damage as well.

In selecting a fan, the totål prcssure divided by the
pressure to be produced by one blade determines the number of
blades required for the anticipated performance. \)Vhenever

information is available, The Moore Company checks the

selection. Even so, underestimation of the pressure require-
ments by the system designer, or changes in the operating
conditions over time, may result in overload conditions.

Why is a blade overload condition of such concern? We

are all aware of the fact that an airplane traveling at a given

speed can carry only a certain load. If the speed of the airplane
is decreased or the load inereased, stalling flow over the wing
will occur. In the case of an airplane, approximately two-thirds
of the lift provided by the wing is the result of the air flow over
the top or convex portion of the wing. Lift is provided as a

reaction to the flow of air being accelerated and deflected
,{^ri,ñr!,^rá a¡ it nacco¡ nrrar r}ra r¡rinc À ñêdâtivÞ ñrÞcsrtfê 

^rêâuvw¡¡w6s 4e ¡! P4úuvu

is thus formed on the top surface of the wing which tends to lift
it upward.

So long as air flow over the wing is smooth and clings to
the surface of the wing, little turbulence is present' tù/hen the

load is increased, or the speed decreased, the angle of the wing
to the air stream must be increased to a point where the air flow
breaks away from the upper surface of the wing. This is known
as stalling or burbling flow, since the air, instead of clinging to
the wing, breaks away near the leading edge and leaves what
might be called a turbulent void above the upper wing surface,

nullifying the accelerated flow which was responsible for the
greater part of the lift of the wing.

When this occurs, the wing loses a large portion of its
lift. Flow, however, will re-establish briefly and break again,

the cycle being repeated continuously, resulting in a severe

4.2 BLADE OVERLOAD

vibration throughout the aircraft as the flow alternately makes
and breaks. Anyone who has experienced a stall itr an airplane
will be familiar with this violent phenomenon.

A fan blade is no different than an airplane wing except
that the air usually is being deflected upward rather than
downward, the convex side of the blade being the lower surface
rattreì ttran ttrãuþþèr surfac- as iñrle cas- of an airplãne. The
result of blade overload is identical: When blade load exceeds
that allowable, a violent vibration will take place in the blade as

the laminar, or uniform, flow makes and breaks perhaps many
times â second.

Another way of looking at this problem is to consider that
the available number of blades are set at too steep an angle to be
able to move air at the axial velocity which is necessary to
maintain a smooth flow over the convex surface. In other
words, to move air at the velocity necessary for this blade angle,
plus overcoming the static resistance of the system, the total
pressure which would have to be maintained for an air flow
corresponding to this angle is greater than the total pressure

capability of the given number of blades at this RPM. Such a

condition can only be conected by decreasing the blade angle

until smooth flow is obtained or by increasing the number of
blades and the total pressure potential of the fan until the fan's
pressure potential equals the pressure necessary to move the

specified quantity of air through the system.
ñ^-+i*"o,1 ^-o.^ri^- "¡ãa¡¡^-'titinn¡ nf ¡tallinc flnw nrvv¡¡r¡¡¡svu vPw¡4f¡vr¡ s¡¡sÙ¡ e!t¡¡.¡¡ó ¡^v 'r r v¡

blade overload, will significantly shorten the life of the fan.
Operation under these conditions will also reduce efficiency to
a ridiculously low figure. See the chart under Section 4'4
Checking Blade Load which follows. Note that although air
flow remains constant or decreases, horsepower continues to
increase with increased blade angle.

Inconclusion, if a given fan, in agiven installation, canonly
absorb forty horsepower, for example, the blades may be pitched

up to consume fifty horsepower without any increase in air delivery,

and possibly with a decreæe. As a result, the extr¿ ten horsepower is

totally wasted -- perhaps worse than wasted It is good practice to select

asufficientnumberof blades so thatbladeload will amounto slightly

less than lü)7o of full blade loadwhen consuming 1ü)7o of the rated

fan horsepower. There are a number of reasons for allowing this

safety factor which a¡e set out in detail below.

AIRFLOW IN NORMAL FLOW
Downward flow provides lift to the wing

AIRF'LOW IN STALLING FLOW
Note lack of air deflection downward.

Page l0
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4.3 CAUSES OF IMPROPER BLADE LOADING

4.3.1 VARIATION FROM PREDICTED CONDITIONS
Although those who design air coolers and cooling towers

undoubtedly do their best to accurately state the calculated static
resistance of the system, a number of factors may cause the actual
conditions to vary from the design conditions. When a

variation occurs, it may be found, upon testing, that the
static pressure for a given volume through the system is
higher than anticipated. In this case, the number ofblades
provided may be inadequate to meet the performance. On
the other hand, the static pressure may have been overes-
timated and excess blade area provided, resulting in a fan
with unutilized capacity operating at low efficiency.

Inadequate Blade Area: The blade angle is se-
lected to move the anticipated volume of air and the
number of blades is selected to maintain the total antici-
pated pressure required to move this volume at a given
RPM. If the static pressure turns out do be higher than
predicted, the fan may then be operating in an overload
condition. If the RPM cannot be increased, the only solu-
tion to this condition is to reduce the blade angle until the
fan can carry the then reduced volume at the originally
anticipated pressure. Since reducing the volume, while
holding the total pressure as originally anticipated, can
only reduce the horsepower, it is then impossible to con-
sume the horsepower originally intended without over-
loading the fan. This is one of a number of reasons for
providing some safety factor in blade loading at the time
of original fan selection.

Excessive Blade Area: Occasionally, an excessive
number of blades may be specified in the interest of
making a conservative selection. If the static pressure has
been overstated, the theoretical number of blades will be
greater than needed. This theoretical number ofblades is
usually a fractional number and the actual number of
blades used must, of course, be the next larger integer,
resulting in some "safety factor" in the selection. If, in
addition, a blade or two is added as a "safety factor" or in
anticipation of increased future requirements, it may be
impossible to meet the original performance requirement
efficiently. The only way to provide the original perfor-
mance and draw no more than the original horsepower is
to flatten the blade angle. There is a limit, however, in
how far the blade angle may be reduced before further
reduction will decrease airflow without a further reduc-
tion in horsepower. For belt drive units, the most practi-
cal solution to this problem is to reduce the RPM of the
fan.

4.3.2 EXCESSIVE TIP CLEARANCE
Unless the fan ring is very close to the tip of the

blade, air from the high pressure surface of the blade will
flow around the tip and nullify the negative pressure on
the underside of the blade for some distance in from the
tip. For a fan of, say, l2-ft diameter, the last 12 to 18

inches of the blade could be producing no pressure what-

ever and performing no useful function. The balance of
the fan blade toward the hub then must produce a higher
pressure to compensate for the portion near the tip.

Excessive tip clearance also leaves an unswçpt area
between the tip of the blade and the fan ring. Aii that has
been pumped by the fan will return downward through this
unswept area at a velocity greater than that at which it
passed through the fan in the desired direction. This
condition adds even further to the requirements of the
portion of the blade which is doing the work and effi-
ciency will be greatly reduced.

ïyith the loss of a foot at the tips of the blades, plus
the back flow between the tips and the ring, the l2-ft fan
in this example might be considered an effective l0-ft fan.
It would have to deliver sufficient air to satisfy the per-
formance requirements of the installation, plus the amount
of air which is returning in the void between the tips and
the throat. Under such circumstances, excessive blade
loading could occur even though the required system
pressure is not achieved.

4.3.3 POOR ENTRANCE CONDITIONS
Air will approach the fan from all possible direc-

tions, increasing in velocity as it nears the opening, then
accelerating rapidly as it enters. The air approaching from
the side must be turned through 90o to enter a ring whose
entrance terminates in a flat plate. If the inlet end of the
ring projects some distance out, with approach possible
from all directions, a portion of the air must be turned
through 180o. The inertia of the approaching air prevents
it from turning sharply and advancing parallel to the
desired flow. It consequently swoops toward the center,
leaving the outer area of the fan with reduced flow or even
reverse flow near the ring.

The effect of poor entrance conditions is similar to
that previously described for excessive tip clearance in
that the effective diameter has been reduced and excessive
blade loading could occur even though the required sys-
tem pressure is not achieved. Efficiency will be greatly
reduced,

4.3.4 EXCESSIVE DEFLECTION
The pressure which the fan can achieve is dependent

upon the square of the velocity of the blades relative to the
air. If the air could be moved into the fan in an axial
direction and passed through the fan into the discharge
without changing direction, the relative velocity of the
blades to the air stream would be the true velocity of the
blades at any point. This, of course, is not the case. For
the blades to accomplish work upon the air, they must also
deflect the air in the direction of rotation of the fan. The
air when rotated with the fan is moving with a certain
velocity in the same direction as the rotation of the fan,
which reduces the relative velocity between the fan blades
and the air by some portion of this rotational velocity.

THE MOORE COMPANY MARCELTNE, MO 646s8 PHONE (660) 376-3575 FAX (660) 376-2909
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Moore fans are designed in contemplation of a maxi-
mum deflection of 50" at the hub, decreasing to a very
small value at the tip. This deflection is considered in the
determination of the pressure which may be provided by
each blade over its full length. If fans are selected, or if
conditions exist, which cause the deflection to exceed 50o
at the hub, the velocity of the blades relative to the air is
less than anticipated and the blades will not provide the
rated pressure. The test below, however, will show the
full allowable pressure capability of the fan, even though
it does not reach the full rated pressure.

4.3.5 CONCLUSION
As can be seen by the various points discussed in

this section, there are a number of complex factors which
tend to cause fans to be operated in a condition of im-
proper blade loading which can shorten fan life or lower
efficiency. When blade angles are set to consume the
specified horsepower (at the fan shaft), the resulting per-
formance should be very close to the specified perfor-
mance. If this is not the case and the problem cannot be
identified or corrected, pleaee contact The Moors Com-
pany for assistance.

4.4 CIJECKING BLADE LOAD

One method of checking blade load is to run a
complete field test on the fan. Although laborious, this
method will provide ample proof so long as neither exces-
sive tip clearance nor poor entrance conditions are present.
If either are present, however, the conditions set out
above under Section 4.3.3 would apply and the fan could
be overloaded even though the total pressure indicated by
the test was within the allowable blade loading.

A better, more convenient and simpler method of
detecting blade overload, or determining maximum allow-
able blade angle, is set out below. The equipment needed
is a wrench, a torque wrench, a protractor and adraftgauge
(or manometer).

All fans are shipped with the blade angle set for the
anticipated performance requirements furnished to The Moore
Company by the purchaser. This blade angle is called out on
Section l. I Fan Specifications. This angle refers to the angle of
the top or bottom of the clevis with the horizontal. Hubs are
shipped with the clevises set at this angle.

To start the test, adjust the blades to an angle of
approximately half that called out on the specifications or
measured on the units. Connect the draft gauge to as
quiescent a spot in the plenum as possible, preferably in
the corner of ihe pienum and either ahead of or following
the fan, depending upon whether the application is in-
duced or forced draft. Since the figures obtained are
purely relative, it is not necessary that accurate Static
pressure readings be obtained, but rather that the readings
taken represent a consistent series of pressures at the point
of reading chosen.

Start the fan and record on the chart provided the
blade angle and he static pressure indicated. Advance the
biade angie by one or iwo degrees and repeat the porior-
mance, recording again these readings. Keep increasing

the angle and following this procedure until the motor is
fully loaded, in which case the fan is able to consume full
rated fan horsepower without overload OR until the curve
which will have started on a definite slope begins to
approach the horizontal. It will be noted that the static
pressure will be consistently increasing with increased
blade angle until the blade loading reaches maximum, at
which point it will level off.

Subsequent increases in blade angle may have quite
different effects, depending on the individual installation.
The static pressure curve may merely stay level or may
drop off sharply. In rare cases, it may lcvel off and again
start rising as the fan begins operating as a centrifugal
blower.

Typical examples are shown in dotted lines on the
chart opposite. Operation beyond the first point of level-
ling, or in the area of the dotted lines, is indicative of
blade overload. Note that po\4/er consumption load will
continue to increase even though the fan has passed into
overload condition. The maximum blade angle allowable
is that which produces a static pressure about 57o below
the point where the curve becomes level. This represents
a safe loading, and the blades may be set and left at this
angle regardless of ihe iocation on the chart, assuming the
motor is not overloaded.

The point so selected will also approximate the
point of the most efficient operation of the fan. Due to
possible error in static pressure predictions, or in readings
which are intended only to be relative, as well as other
variables, the final blade setting chosen may fall below or
above the specified static pressure.

A typical performance chart is shown opposite for a

ian capabie oi a higher bia<ie ioading ihan origianaiiy
specified. A blank chart is also provided for your use.
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Note in the chart above that static pressure (and air flow) has reached
its maximum at an I I degree blade setting and blade overload is
beginning. With further increase in blade angle, anything may happen, as

indicated by the dotted extensions into the shaded overload area. Note
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that the final selected blade angle is 57o below the point where the static
pressure curve becomes level. The horsepower curve has been added to
illustrate thepointthat in an overload condition, horsepowerwill increase
rvithout increased performance.
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4.5 DAMAGING OPERATING CONDITIONS

4.5.I GENERAL
Any condition which causes repeated blade loading and

unloacling is derimental to fan performance, both in terms of
efficiency and structural durability. Normal obstructions, of
course, must be expected in the air stream. There are certain
conditions, however, which may be avoided by reasonable atten-
tion to the points briefly discussed in this section. Additional
information on the importance of inlet and diseharge conditions
can be found in The Moore Company's General Catalog.

Ideally, air should approach a fan in an axial direction and
at a uniform velocity over the area of the fan. Air approaching a

fan at an angle tends to increase the relative velocity of the
blades to the air on one side of the fan and decrease the relative
velocity on the other side. This means that the fan blade tluring
one-half of its revolution is picking up a heavier air load due to
the higher relative velocity and, through the other half of its
revolution, a lower air load as it goes "down wind". The net
result is a repetitive loading and unloading of the blades at each
revolution of the fan. This condition can be quite serious if the
velocities are high and the angle of approach deviates considera-
bly from axial.

4.s.2 WIND
With a vertically mounted fan blowing outward into the

wind and surrounded by a short fan ring or stack, high winds
may cause some concern. The farther the ring extends beyond
+L^ f^- rl'^ l^^- ^ff^^. ,,,^.,11 L^ ^,-^^r^'{ f-^- .,,:-l f+:- ^ f^^+t¡ru r¿¡r, rr¡w ¡vùù vr¡ççi wvu¡v uv v^Pvvtvu r¡vrr¡ w¡¡¡ut ¡t ¡ù 4 ¡4vt,
however, that wind across the face of the ring will affect the
direction of air flow well down into the ring. In the case of a fan
installed near the outlet of the ring, the direction from axial of
the fan discharge may be increased by as much as 45o under
high wind conditions.

In the case of a fan blowing inward in a short ring, the
condition is even more critical. In such an installation, the air on
the inlet side of the fan has a horizontal velocity which may be
quite high. It is necessary for the fan to pick up this air and
direct it inward. In a strong wind, the angle of air moving
through the fan may be increased more than 45o.

The illustration above assumes a fan operating with a tip
speed (Vs) of 10,000 feet per minute (l 14 miles per hour) with

\/\ltlVs
VR. ig4 MpH

Va

\^Â'

Vs

Vn- 94 MPH \ls,

a horizontal component of wind velocity (Vw) of 20 miles per
hour. Note that the velocity (Vn) of the fan blade relative to the
air varies by a factor of 1.43. The blade load varies as the square

of this velocity, or 2.05.

\å
Ao

Tì

É,

ao

$e

THE EFFECT OF AIR LOAD ON HUB AND DRIVE
Moore fan blades are attached to the hub by a pivot. As the

fan rotates, centrifugal force causes the blades to rise (as do the
blades of a helicopter). The air load (F¡) is uniform over the
blade, but there is a point (shown on the blade in the drawing
below) where, if the total load were applied at that point, the
effect would be the same. The resultant of the air load (Fe),
assumed in this example to be downward, and the horizontal
centrifugal force (Fc) is the force on the blade (Fø). The blade
automatically positions itself in the direction of this force with

RP

FA
Fc

FA
FB

the result that the force is translated inward to the pivot point, as

illustrated by the dotted line. The effect of this arrangement is
exactly as if the total air load (Fe) were applied at the pivot point
rather than at the point outward on the blade. The maximum
bending moment applied to the shaft by the air load is equal to
the load (Fe) multiplied by the distance from the fan centerline
to the pivot point (Rp).

In conventional fans with rigidly attached blades, the
bendingmoment atthe shaftdue tothe airloadis equal to theload
(Fe) multiplied by the distance from the fan centerline to the
point of application of the force on the blade (Rr). This moment
will be from 2 to 4 times as great as that produced by the Moore
fan under the same conditions.

RF

q. FA

Also of concern with the conventional fan is the bending
momentdue to the airloadatthepointof attachmentof the blades
to the hub since this is usually the structurally weakest area of the
fan. The moment due to the air load at this point is the load (Fe)
times the dist¿nce (D). For the Moore fan, this moment is zero
since the blades are attached at the pivot point.

A more complete discussion of the Moore fan design can
be found in The Moore Company's General Catalog.

D
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OPERATION

In this rather common wind condition, then, it can be seen
that the blade load on the side where the blade is going against the
wind will be double the load on the side where the blade is going
with the wind. In a 40 mile per hour wind, the blade load would
vary by a factor greater than 4. In a 60 mile per hour wind, the load
would vary by a factor of more than l0! It is obvious thatoperation
under such conditions will impose tremendous repetitive loadings
on the fan blades.

In areas of unusually high wind velocities, it may be
advisable to shield the fan in some manner.

4.5.3 OBSTRUCTIONS
Obstructions of one type or another in the air stream, ahead

ofor beind the fan, are to be expected. In fact, it would be virtually
impossible to eliminate all obstructions. Structural supporting
members, foundations and the like, need not be of serious concern
although all obstructions, even small ones, will increase the static
pressure and must be taken into consideration by the system
designer in specifying the fan performance.

The total free area from which the fan can draw air should
be twice the net area of the fan (fan area minus hub area). In other
words, the air approaching the inlet ofthe fan should have no more
than half the velocity of the air passing through the fan. This area

should be distributed reasonably uniformly. It would be unwise to
attempt to operate a fan with one-half or one-third of the fan area
completely blanked off. Such a condition would cause stalling of
the fan blade through one-half the revolution but create a condi-
tion of overload in the half which was not blocked off. Excessive
vibration would result. Any condition which forces the air to
approach the fan in a non-axial direction should be avoided.

4.5.4 TJNEVEN TIP CLEARANCE
Where fan rings are out of round or not centered with the

fan, the tip clearance of each blade will vary as it makes a
revolution. If tip clearance is tight at one point and excessive at
another, proper flow will establish itself at the tight point, loading
the blade to the very tip, while at the loose point the air will flow
from the high pressure side of the blade through the opening
between the blade tip and the ring and nullify the negative
pressure on tåe under side of the blade. This will unload the blade
near the tip within the area of excessive tip clea¡ance. Under this
condition, the blade will load and unload near the tip one or more
times per revolution, resulting in an undesirable repetitive vibra-
tion. Every effort should be made to keep the tip clearance to a
minimum and to have this clearance as constant as possible
around the entire ring.

THE MOOHE COMPANY MARCELTNE, MO 64658 PHONE (660) 376-3575 FAX (660) 376-2909
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IMPORTANT....
Moore fans are frequently sold to original equipment manufacturers who sell their products, including the fan, to their customers

who are usually unknown to Tîe Moore Company. This makes it difficult for Moore to give prompt assistance to the owner in later

years when moie information or parts are required. By returning the Owner Registration card below, you will assure that The Moore

bompany will have accurate and detailed information about your fans in their permanent records, indexed by your company name'

whicL will be readily accessible in the future. Owner registration will also make it possible for Moore to keep you informed about fan

developments and new publications which may be of interest to you.

OWNER REGISTRATION
OWNER AND ULTIMATE USER: MOOREJOBNO(S):

PLEASE

TAKE A

MOMBNT TO

COMPLBTE

ANI)

RETURN

THIS CARD

NOW!

COMPANY

MÂILINC ^nnDFSS'
SERIAL NO(S); (Ir JoB No. ¡s uN¡t¡owN)

OWNER'S ADDRESS AT SITE:

OWNER'S REFERENCE NUMBER(S):

OWNER'S REPRESENTATIVE AT SITE:

NAME:

TITLE:

INSTALLATION DÀTE:

PHONE3

FAX:

TYPE OF INSTALLATION



For new users of Moore fans ,....
Moore fans have a number of unique features. Some of these features are

Resilient Blade Mounting
Like the blades of a helicopter, Moore fan blades are
attached to the hub by a pivot, ln operation, centrifugal
force causes the blades to rise to their working position.
The pivot itself is surounded by a vihration-ahsorbing
resilient material. There are two major advantages to this
design:

1. Compared to fans with rigidly mounted blades, only
114lo 112 of the stresses caused by the air load are
transmitted to the hub and drive, substantially increasing
the life of the fan driving mechanism.

2. Moore fans are ideally suited for operation by
variable speed motors - the most efficient method for
varying air flow - since resonant frequencies are
eliminated and there are no critical speeds to be avoided.

Low lnertia
Fan blades are jig-formed to the complex shape required
for high aerodynamic efficiency. This methoci provides a
blade that is rigid, yet lighter weight than possible with
other forming methods. This lighter weight results in low
blade inertia and lowers the possibility of fan damage in
case of sudden emergency stops typical of engine drive
operation.

Odd or Even Numbers of Blades
Moore fans do not require an even number of blades since
all blades are balanced to a standard moment. Because
of the importance of avoiding either excess or insufficient
blade area for efficient performance, it is an advantage to

advantages. lf you would like to have more information about
please request a copy of The Moore Company's Engineering

Moore fan design,
Catalog.

be able to select any number of blades up to the physical
limitation of the unit.

Two Hubs
The ideal size of a fan hub from an aerodvnamic ooint of
view is much larger than the ideal size from a structural
point of view. lf the fan hub is too small, the btades do not
terminate at the point where they become inefficient. Air
flow will deteriorate or even reverse near the hub, resulting
in wasted power. Yet, a hub of the size required by these
aerodynamic considerations would be an extremely heavy
and expensive structural member.

Moore avoids compromising on hub size by providing
two hubs - a structural hub and an aerody- namic hub -each properly proportioned for its function. The
aerodynamic hub is referred to as the air seal.

Uniform Velocity from Hub to Tip
Uniform veiocity over ihe entire blade area is the most
important criteria of efficient axial flow fan design. To
produce a uniform velocity throughout its length, a fan
blade must vary from a thin, narrow tip to a thick,
cambered root. Each point on the blade must have the
proper combinaiion oÍ chorci (biacje wicith) anci angie. This
results in a great deal of twist in a properly designed
blade.

Moore fan blades are jiglormed to provide the
complex contour needed for high aerodynamic efficiency,
Extruded blades (which must be of uniform width) cannot
match the etficiency of blades that are properly
proportioned.
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NOZZLE SCHEDUI.E
RATING SERVICE txt Pflll WELDMK SZE

s?EcN9 il4 rs00t RFL$/N ¡0 ll.T. Jrd SlG. AFTERCoOIER INUEr

SPECN10 t14 ls00# RFLWN JO W.T 3rd SIG. AFIERCoOLER ouTLEf

SI]IOR PLUG 12 UNF VENTc1 29

c2 29 SHLDR PLUG 12 UNF DRAI¡I

c3 27 60001 NPT TC w/ PIUG

roFtD-BDL-99420-331 -SKt,

lETPER^IIJRT:

I

uil

NO-PER UHA-51(dx

APACHE CANADA LIMITED

176 'C

1 7065

NO

3:18 mm

T^G NO: ,C-212
:S0{rR

SERIÂL NO: s942O-351 CRÀt P-1f¡95.2
ì€AR EUILT: 2900
LSO l:
COOE:

ASrrE SESI. Vfi fW l.'98 . AD0€I{OA:99

MANUFACruRERS SPECS

SERVICE: NATURAL GAS

IECIUI{|CIL LoADlt{G GO,m{S PER t G 22 NO

PRooucltoil mPÅcr lEsr REo'ft No
IMPACT ÎES'ÍING:

CAPACITY:

TUBE SÁ. INCL FINS

IY€IGHT EMPTY:
YYEIGHT Njl.l OF WATER:

PANÎ SPEC:
(NoN-srAN["Ess PÅRTS) PNI-I 1

NONE
NO

40E¡¡çlLakeRoú,
Pas'6,l BaC#2

Nrdñ.HåF,ttâ
@ndanArcS

0.t53 û¡
61O.37 m2

2500 k9
2653 k9

INSUIATION:

SHIP LOOSE:

t¡178 HP HÅI¡BURG COMPRESSOR PACIøÍ¡€
3rd SIÁCE ÁFIERCOOI-ER

AC-212

7763 10 END OF
^/B
^/8

$
lr

+

REMOVASLE
LIFTING LUG
(sEE DEÍAIL)
(rrP. x 2)

+ cooLER +

lp
+ {

f5 l1 ltz fr Fy

My

Mz

av,/J Mx.

F.S. Fz
BUNDLE PLAN VIEW

Fx

ô

SCALE:1:20

TUBES

MAXIMUM ALLOWABLE NOZZLE LOADS
FOR AC-2r2

8021 HFÁDER

OUTLET HF¡DER
BOX

INTET HEADER
BOX

g
6

BUNDLE ELEVATION VIEW
SCALE:1:20

NOÏES:
I. HOLES SPACED 20+ APART ARE FOR

305 DETP SIDE CHANNEL HOTES 280
APART ARE FOR 38I SIDE CHA¡¡NEL.

2. SHACKLE HOI.E IS DESIGNED SO THAT
ÏIIE BOTTOM OF IHE SUSP€NOED

EUNDLE WILL "KICK OUI" SUGHILY TO

AIO IN PLACEMENÏ.
3. LUG SHOULD 8E PERT{ANENILY

MARKED "2OOO KG CAPACITY.

(3000 Kc oYNAM¡C LoADTNG)".
4. ALIYAYS USE 2 LUGS FOR UFNNC.

5. A SPRFÂDER BAR IS REO,D. TO

ENSURE SÏRAIGHÏ UP IIFÍ.
6. ALL MA'ÍERIALS Sq.36,

NOTE: WEIGHTS SHOWN lN DIACRAM INCLUDE sOf
EXCESS FOR DYNAMIC LOAOINC
LIFTING DIAGRAM WBGHT w/o IMPåCT LOAD: 25(Xl kg

LIFTING DIAGRAM
FOR AC-212

(8) - 180 HoLES FoR
(4) - 160 UNC x 5l LG. SA-325 BOLTS

e/w WASHER, LOCK II,ASHER d¿ NUI EA

299 HOLES
CROSBY SA-325 SHACKLE

(w.t-.1-. = 6.s ToNS)

u rO KG MAX. n tO KG MAX. r
REMOVAEI-E JL* 7

REMOVABLE
UMNG IUG
(SEE DETAL)

UFTING tUG
(sEE DErÄL) REMOVABLE LIFTING LUG DETAL

(2) - REOUTRED
(REUS$BLE)
SCALE:1:lO

SECTION .A-A'
SECTION .B-B'

SCALE: l:lO

MAXIMUM AIIOWAtsLE
NOZZT.E LOADS

tb
tb
tb

r500
r 200
r500

Þx
Fy
Fz

Mi
My
Mz

1200 ft-rb
r800 ft-lb
1200 tt-tb

I

eß

t,
ø

ooooooo ooo
oooooo oo

M
K

rúrrÍ 9¡R

ooooooo
oooooo ooo

oo

SCALE: l:1O

^
rvFn

\como\M¡Bc\BDL-99,120-33 r -SKÌ-o r.dwo
SKT

No-
aìw rEt55UU) tOti txx;uÌtËilrArl()il
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NOZZI.E SCHEDULE
MK SIZE RAÏNG FACING scH SERVICE
N7 11+ 900f RFTWN 28.5 Wt 2nd SlG. INIERCOOLER lNL.Ef SPEC

N8 11+ 900# RFLIVN 28.5 Wr 2nd SïG. INÍERCOOLER Ounff SPEC

c1 29 SHOR PLUG 12 UNF VENT

c2 29 SHTOR PIUG 12 UNF DRAIN

c3 .27 6000# NPT TC w/ PLUG

AT'OENOA 39

D-BDL-99420-332-SKT

sÂ-20{-30{

rllt

ASME SECr. r4ü otv 98

IEMPERAnNE r76

PNESSURE 1 3J63

APACHE CANADA UMITEO

ON ONE WBJ¡

5,18 dxr
NO

atorAr€e

8908 kPcg

-28.4C O 8908

P-199¡1.2
2000

MANUFACruRERS SPECS

SERVIC€: NATURAL GAS

llEcttAr{rcât tor¡}û{G æì,ERils PER uG 22 NO

PR0tXJcllO{ ltlPACf lESf REQ'0: No
IMPACT TESIIì.IG:

No-PER UHA-51(dxlXo)

PNT-I T

NONE

NO

'l'lOEâúl,,ko Rosd,
tu#Bag#2
ANde,Nbfta

MTlEæ3

1¡T76 HP HATSURG COMPRESSOR PÁCIOGE
2nd SIAGE INIERCOoIER

^c-2t 
t

O.193 m 3

772.13 m2

2700 kg
2893 kg

CÁPACfTY:
Ìu8E S.Â" |NCL F|NS

WEIGI.ÍT ÊMPTY:
WEIGHT FUIL OF TVATER:

PAIM SPEC:
(NoN-SIATNLESS PARTS)

INSUIáTION:

SHIP LOOSB

:SOUR SER\flC.r
1â6 NO: ÁC-2fl

SERIAL NO: 99420-332 CR¡t
Y€AR BUILT:
6D 

',cooE:

7788 IO END OF

REMOVABLE

ç
LIFTINC LUG
(SEE DETAIL)
(TYP. x 2)

4 cooLER +

ll¡
+

^/B

^/B

l*s lln Itz

Fy

My

NAME
PLATE
(F.s.) M2 ilaa roza.Et

BUNDLE PLAN VIEW
SCALE: t:20 Mx

Fz

Fr
N.S. F.S.

802r HEADER

RN TUBES

rNLEr,/OUTLET
HEAOER BOX

MAXIMUM ALLOWABLE NOZZLE LOADS
FOR ¡C-2il

REruRN HEADER

B0x COOLER
I

1

BUNDLE ELEVATION VIEW
SCALE: 1:20

tl
àr{

I
a

(8)
(1)
c/u

- 180 HOISS FoR

- 16ú UNC x 5l LG. SA-J25 BOLTS

WASHER, LOCK IVASHER & NUT E[

NOÏES:
I. HOLTS SPACED 201 ÅPART ART FOR

305 DEEP SIDE CHANNEL. HOLES 280
APART AR€ FOR 38I SIDE CHAÎ'INEL.

2. SHACKI."E HOI.E IS DESIGNED SO THAT
Ï}IE EOTTOM OF II.{E SUSPTNDED

BUNDI-E WILL 'KICK OUT' SUGHTLY TO

AID lN PLACEtilENT.
3. LUG SHOUI."O BE PERMANENTLY

MARKED 2OOO KG CÂPACITY.

(3ooo KG DY|¡Ailrc LoAD|NG)'.
,+. ALIVAYS USE 2 LUGS FoR LlFnNc.
5. A SPREADER 8AR IS REQ'D. TO

ENSURE STRAEHT UP UFT.
6. Ar.t MATERT¡ú-S 5A-36

!øE rvErcHls sHorvN rf{ oTAGRAÍ rNcLUoE 50;
EXCISS FOR DYNAMIC LOAOING

UffiNG DIAGRAM IIBGHT s/o lt¡PACT U)40:2700 kg

LIFTING D]AGRAM
FOR Æ-2fi

LIFTING LUG
REMOVABLE
LIFTING LUG
(SEE DETAL)

29ø HOLES FOR
cRosBY sA-325 SHACK|.E

(lr.LL. = 6.5 IoNs)
(SEE DFTAL)

¡ rO KG MAX. q tO KG MAX. r

SECTION 'A-A'
SCALE:1:lO

SECTION .B-B'
SCALE:1:1O RFMôVÂFil tr iltrTtNê r Urì ñtrTÂil

(REUSABLE)
(2) - REOUTRED

IIAXIMUM ÂII.OWAELE
NOzZLE LOADS

Þx
Fy
Fz

Mx
w
Mz

1500 rb
1200 rh
1500 lb

1200 ít-rb
1800 ft-rb
1200 ft-tb

oooooo
oooooo oooooo

oooooo
oooooooooooooo
ooooooooooooo

SCALE: 1:1O

r-I
tì^lT I

!vge-_

ÐY
t^1t

t/x nu,
t{^ilÊ: \çomp\r¡3c\EuL-99+zo-JJ2-sKl-ol.dwo llô- REV|StON SCALE



SIZE RATING FACING SCH SERVICE
N5 168 6001 RFì'fN r60 lst STAGE |NïERCOOI-ER lN¡-Er 25/t

168 600t RFWN r60 lst STÂGE |I{ïERCOO|,ER OUnEf 251N6

ct 4t slltoR Ptu( I 2UN VENl

iNt¡R pr ut I 2UN DRÄ¡Nc2 4l
c3 27 60001 NPT TC c/r PLUG

MAI.IUFACIURERS SPECS

QCP: AOP-1050(S),AOP-1227(S)
WPR: WP-59O.2
S€$ûCE: NAruRAL GAS

xticflAfircâL LortNc GXMnils PfR uc 22 No
PRO0UCnoN I¡PACÍ tESl REofh NO

IMPACT TE$ING:
NO - PER urâ-sl(d)(l)(o)

FTG TO HPE OF I{02

UN

tt.LorÂilcÊNO

PAINT SPEC:
ftON-STANLESS PARTS:)

TEWERAÌURE 176'C

PRES:il'RE 6670

HEAm sA-2€-5øL

APACHE CANADA LIMITED

D-BDL-99420-333-SKf

kPog

NO

3.18 run

-28.4C O 14,+7T.:

INSUI.ATION:

SHIP LOOSE

¿r40 Easl Lake Ræd,
Poiilalåøg#1¿

A|tdtb,,Abda
@necle 74E2Q3

0.248 rnJ
2O0O k9
2248 ko

50s.71 #
PNT-I I

NONE

CÂPACrW.
WÛGHT EITPIY:
WEGHÍ R,ILL OF WAIER:

ruBE S.A. INCL RNS

SOUR SERVIGt.
lÂß M): AC-2|O

I,r78 HP }iAMSURG COMPRESSOR PACI(^ßE
l¡t 5lå68 |I{IERCþOIER

AC-2rO

SERIAL NO: 99a20-333 Cf,[,t P-1993'2
YEAR BUILT: 2OOO

LSD f:'
CODE:

ASil¡E SECr. Ur orv r. 'es , ADo€r,tDA 'eC

PLATE
(F.s.)

7826 TO END OF CHANNEL)

0

I

REMOVABLE
LIFTING LUG COOLER e

I

^/B
^/B

,r
(SEE DETAL)
(ryP. x2))

1400 HoLE
12 ,3 F ,s l7

@ Fy

@-- My

@-- Mz
te8 l$zzEs

(^V,/J Mx

BUNDLE PLAN VIEW
SCALE 1:20

l2 -&
Fx

RN ru8ES

80,t6 HEADER

INLET

MAXIMUM ALLOWABLE NOZZLE LOADS
FOR AC-212

80x
OUTLET HEADER
BOX

BUNDLE ELEVATION NIEW
SCALE 1:20

NO'IES:
I, HOLES SPACED 204 APARÍ ARE FOR

305 OEEP SIDE CHANNEL. HOLES 280
APART ARE FOR 38I SIDE CHAI,INEL.

2. SHACKLE HOI.T IS DTSIGNED SO ÍHAT
IIIE BOTTOM OF lHE SUSPENDTD

BUNDTÍ I{U ,KICK 
OUT'SUGHILY TO

AID IN PIâCEM€NÎ.
5. LUG SHOULD 8E PERMANENILY

IíARKEO "2OOO KG CâPACITY.

(3000 KG DYNAMTC LoAo|NC)'.
4. AII\IAYS USE 2 LUGS FOR UMNC.
5. A SPRFÁDER BAR IS REO'o. TO

ENSURE STRÁIGHÏ UP LIFÍ.
6. ALL I¡AÎERIAIS 5A-36

NOIE:WEIGHTS
EXCESS

SHOWN IN DIAGRAM INCLUDE 50ã
FOR DYNAMIC LOAOING

UFTINC DIAGRAM WEIGHT wrlo lllPACT LOAD:

(8) - I8øHOLES LIMNG DIAGRAM.
FOR AC-2r2(+) - 16 ø uNc x sl Lc. sA-J2s BoLTs

c/w WASHER, t.oCK WASHER & NUT EA

29 ø HOLES FOR
CROSBY SA-325 SHACKLE

(w.L.L. = 6.5 TONS)

ooo
Ð

at o KG MAX.[ t 0 KG MAX.>

REMOVABLE UFTING LUG REMOVABLE LIFTING LUG
(sEE DEIA|L)(sEE DETA|L) s -J6 Httt

SECTON .A-A'
SECTION .B-B'

REMOVABLE LTFTTNG LpG DEt'ArL
(REUSABLE)

(2) - REQUTRED

ttÐ(MUM
NOZZLE

ALLOWABLE
LOADS

r800
2260
2260

Fx
Fy
Fz

Mr
My
Mz

tb
tb
tb

3160 Ít-rb
,+5OO ft-lb
2¿tO0 ft-lb

COOLER

oooooo oo oo oo

SCALE 1:10 SCALÉ 1:tO

SCALE t:tO
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sKr
Nô.



1,+78 HP ¡nnBuRG COMPRESSOR P Cl(^ßE

AER| L CoOr-ER |âYOUT (^C-2tù/211/212/22o/2gt
MDL: 1-Sr'-l-I56-312-F (lYAt KESlt L7O+2GL)

DARJIil

X = 1,t30 mm
Y = 3E15 mm
Z = 2350 mm

SHOVIN IN DIAGRAI¡ INCLUDE 5OZ
FOR OYNAMIC TOADING

t9

r. BUNDLE LOI\ß€S

M¡

Fx

RN 'IU8ES

SIDE ELEVANON
SCALE: 1:25

MAXIMUM ALLOWABLE
168 0/D Nozzr.,E L0A0s

3160 ft-rb
4500 ft-rb
2400 ft-rb

1 800
2260
2260

Fx
Fy
Fz

Mx
My
M?

fb
tb
tb

AUoWABLE N0ZZIE 1049
FOR COOLER ASSEMBLY

tß-210/211/212/22o/nA

{ffi
lg

Fy

Mz

c. 0F c,
D|MS FRoM q

VIEW 'A-A'
SCÁLE: l:25

SHIPPING LENGÏH

FA¡I

DRIVE END VIEW
SCALE:1:25

NOlFi
ITEIGHTS

EXCESS

IIEING DIAGRÂM WEIGHT: 20.250 KG. (rvrlHouT TMPACT LOADING)

INCLUDES: COOLER SIRUCIURAL SÌEEL' BUNOLES

LIFTING DIAGRAM
FOR COOLER ASSEMBLY

^c-21 
o / 2t 1 / 2t 2 / 220 / 230

'h' 'h"

r%- I

-ï-@Éld
@l

tsïo
:r
oz
È
L-Ø

AN FLOIY+-

(F.o.F

WF

DURrr{G flAD SlstAr nN TAC( fftos, lllilctl
åRE LOCÂIEO AI ¡HE SUTTNG SIO OF F¡CH

BUNDIT A¡It) T}IICH ATTÁÊ}I HEIDTR 8())(

T-BÂRS TO'fHT 8UNüT SIOE Cf{AI{NE. ITUSÍ

tr R0¡0\IED. THES€ Wi0S lvltL E€ Col-oRfl)

RÐ OR OR¡'{ff.

=t
kô

APACHE CANADA LTD.
núflKt

&t0EarÍLa,a Røad,

tu#lw*2
Añtþ,Alô¿/tb

Q€,tú.Í1B2Cg

OPEN AREA

LIFÍING LUC

AIR

FLOW

û

MANWAY
rvs

MAXIMUM ALLOIVAELE
il+ 0/0 Nozztf LoADS

1 500
r 200
r500

Fx
Fy
Fz

Mx
My
Mz

tb
tb
rb

1200 ft-lb
1800 ft-rb
1200 ft-lb

MAXIMUM ALLOWAELE
89 0,/0 Nozztf L0A0s

Fr 9O0 lb
Fy 760 lb
Fz 9O0 lb

Mx 600 ft-lb
My 900 ft-lb
Mz 600 ft-lb

107+

{02J

tol t

o

. SURGE TANK SUPPORTI

MANWAY

F/s

I

t
I
I
I

N/s

D-LYT-99420-238-SKT
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-lA

sE 0ts., D-üL-99120-JJ|

À o

AIR

FLOW

AC-230

I

I!.g

MANWAY
N/s

A
g m.l 0-$t-99120-JJ2

.-
4

L

s0E
sÉE

ltt-00ìYN ruG

il.sy'.s.

\

F
I
s¡
_U

ES
=6è+g-q

AÞF on/lwN

TE

I
I.I T]FL()RML

P.[.RE-|SSüE0 Fm CO$ilRUCnoil

1¡+80 HP I-IAMBURC COMPRESSOR PACKAGE

AERTAL COOI.ER T.AYOUT (AC-21 O /21 t /212/220 / 23O)
MDL: 1-Sú-1-t56-312-F (IYAJKESFIA L7O'í2GL)

I
too /o5/'l I

TEK\1FN FfìR CÍWçTPIIIÌION

MK. #4

OPEN AREA

t!

,fi#
¡l

A

MK. #2 MK.
Fy

Mx

MAXIMU
168 0,/o

M ALLOWABLE
N0zzr.l LoADS

1800 lb
2260 tb
2260 tb

Fx
Fy
Fz

Mx
My
Mz

3160 ft-tb
4500 ft-tb
2400 ít-rb

c. oF G.

D|MS FRot¡CD nM
I - t{J0 nn
Y - 18'15 nm
!-2ll0m

Fx
NOTE: ALL0I,VABLE NOZZLE LOAD MAXIMUM ALLOWABLE

89 0/0 NozzrE LoADs

Fx
Fy
Fz

Mx
My
Mz

900
760
900

tb
lb
lb

600 ft-lb
900 ft-rb
600 fr-rb

VIEW 'A_AI MK. #1 & f2: SEE DwG.# D-FRM-9942O-236 (sHT. 2 OF 5)
MK. #3 & f4: SEE owc.# D-FRM-9942O-236 (SHT. 5 OF 5) $!ffi"

EXCESS
SHOWN IN DIAGRAI.{ INCLUDE 5OZ

FOR DYNAMIC LOADING RN IUBES

UFTNG DIAGRAM WEIGHT: 20,250 KG. (WITHOUT IiTPACT LOADING)

INCLUDES: CoOL.ER SIRUCruRAL SIEEI BUNDTES & BUNoLE LoUVRES

SHIPPING I.-ENGftI LIFTING DIAGRAM
FOR COOLER ASSEMBLY

AC- 21 O / 2 1 1 / 21 2 / 220 / 23O

FAN

Í)URING REI¡ INSTÀII,ATION TACK ïEt¡S, |ïTIICH

ART LOCAITD AT NT SUDI¡IC TNO OF EACH

BUI'|DL[ At'lD lYt{fi ÂITACH HüDm gOx

T-MRS TO THE 8UI{[)U SIÍ)E C}IÅNNEI. I¡UST

BE REU0V[3. tHESt Yln0S ïrrl Bt CoLoRm

RÊf) OR ORÅNGE.

AIi_
IAü

ÀR ÍLOìT

€

¡YF

=f
E

exln
Lo
l¡¡c,ôU

SIDE ELEVATION

APACHE CANADA LTD.
trjODAKâ

41t0 EsslLake Road,

Pos/ø, Bag#z
Airúta, Nboda

Can,daTlBzCS

MAXIMUM ALLOWABLE
114 0/D NoZLE Lo¡os

500 tb.
200 rb
500 tb

200 ft-tb
800 ft-rb
200 ft-rb

Fx
Fy
Fz

Mx
My
Mz

¿ 7¿. ut'l1

A{D\ 1n23

I¡tOl f 40t I

F/s
MANWAY

ASSMSLY StT

¡l^\

FOR

N/S

5
DilG.l
(sHr.

I

DRIVE END VIEW

SCAI.E I l:25 D-LYT-99+20-238
ô- REV|StONI

(
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tÞF
^wl¡

U-SKU-gg¡+U+-l ì¡+A f Stll- tt E oolo5/ I 6
:HFl:ÍFN

AtËt, tlucilflG/ lltPlÄcu) tst f{llf s r!:-ztr t 2 lt t2t2

I+74 HP HÂMBURG COMPRESSOR PACKAßE
AERTAL COOT.ER t-AYOr.fT (DRrvE ASSEI4BLY)

MDL: t-Sr'-l-156-312-F
ßçltm FoP ctìâlçtPtftìtlÌ'l ATE

o\Clr - clicnt chqnqcs\LYf-99,+20-238-02.drq o- REYISION SCALÃ AS NO-IED D-LYT-99420-238

*T_
Io
-l
Ìt

DRlLtlSó-UNCx38
DEEP HOLE ON CENTER

22 STD. KEÍIVAY 22 S'tÐ. KEÍ'|VAY

î*@ FOR SHALLOW KEI FOR SHALLOW KEY@
22 STD. KEYWAY

t<

*
0RILLlJ0-UNCx38
DEEP HOLE ON CENÏER

oRrv€ t}o 8t0Ë 0Ð

*

JACK SHAFT DrrAtL @
SCALE 1:7.5 IDLER SHAFT DffNL@)

SCALE 1:7.5

*- puncx¡seD BY ENGTNEERINc

FAN SHAFT DETAL @
SCALE l:7.5

Ë

e
E
ùt

AIR FT,OT

DIRECItON

Brflf

¿l=
=t=ótd-ln
ilr
;l*

JID( ^s{fiÍ-

lo

DRIVE END VIEW
iltrrlT&ronSCALE 1:25

SIDE ELEVATION
SCALE 1:25

JACK

eY
e
JI
I

Uoê

PNOPAKû
il40 EadLal<e Road,

Posú,l Bag#2
Nd,rie, Nbeña

Canadaf¿tB 2C3

TNCINÊ

I
I
I
I

MIN.

N/s

I

Õ

s€E
ulL

A
ãlã¡JIEr
f¡. I iJ

ãlE

stf
f)Err"

\oË 6r

APACHE CANADA LTD.

d



1

I

c.

I

I

0
r

i

ï
I

(EN0 r0 t¡Ð 0f CHANNEL)

C Of I..F¡¡IG

I ruc
c 0F umilc
¡ ruc

t I

o !

#5 #6# #2 #5 #+

fo

I?

ô

^/B
^/B

0 NA[,|E. PL.
(r.s.)

MAXIMUM ALLOWABLE
168 O/D NOZZLE LOADS

1 800
2260
2260

3160
4500
24o0

Fx
Fy
F2

Mx
My
M2

tb
rb
tb

ft-rb
ft-tb
ft-tb

NOTE:
WÊIGHTS SHOWN IN DIAGRAM INCLUDE 5OZ
EXCESS FOR DYNAMIC LOADING
LIFTING DIAGRAM WE|GHT W/O IMPACT LOAÐ: 27OO KG.

,é

Fy

Mx

FIN TUBES

MAXIMUM ALLOWABLE NOZZLE LOADS
FoR AC-220

Mz

BUNDLE PLAN VIEW
SCALE: l:20

(c/c Box)

BUNDLE- ELEVATION VIEW
SCALE; 1:20

Fz

INET HEÁDER 8OX

0f UfïilG
ue (stt oerm)

_t 0 r(c M x. n j0 Kc u{x. ^

OIJTLE¡ HEIOTR BOX

NOTES:

1. HOLES SPACED 204 APART ÂRE FOR

305 OETP SIDE CHANNEL. HOLES 280
APART ARE FOR 38I SIDT CHANNEL,

2. SHACKLE HOLE IS DESIGNED SO THAT

THE.BONOM OF THE SUSPENDED

BUNDIE WI.I "KICK OUT, SLIGHTLY TO

AID IN PTACEMENT.

3. LUG SHOUTO 8E PTRMANENTLY

MARKED "2OOO KG CAPACIIY.

(3000 KG DYNAMTC LoAo|NG)".
4. ALWAYS USE 2 LUGS FOR LIFTING.

5. A SPREADER BAR IS REQ,D. TO

ENSURE STRAIGHÍ UP LIFT.

6. ALL MATERIALS SA-J6.

0f umilc
nß (sr[ oEn¡r)

(4)-t8r Horrs (F/s)
T() UAÍCH UMNG LUG I

â

(8)-rE Ho{.fs
FoR l{)-l6tUNC x 51 LC. 5^-325 80LlS

c/I'ìTASHER, LOCK lvASHtR & NUT EÀ

29r Hotf
FoR CRoSBY 5-209

sHAc(tf (ru=6.5 T0Ns)

*1
=lol

sl
sl

VIEW 
,A_A' VIEW 'B-B'

SCALE:1:15 REMOVABLE. LIFTING LUG DETAIL
(REUSABLE)
(?)-REo'0.
SCALE:1:'lO

stTF SERVICE

25.1F.tw tNt FT {ac-220tl6a
F.tw nl fr FT ( 

^c-??ol
25+t6a

iHm Êln VENI22
NRAN

PRODUCTION IMPACT TEST REQ'D: NO

MECH LOADINGS GoÌERN PER UG 22: NO

:. ]

IMPACT TEST: NO

m3

l-

m2
kg
kg

SHIP LOOSE: NO

SERVICE: 60% EG/H?O

SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSULÂfION:

PNT IT

NONE

CAPACITY:
SURFACE AREA OF TUBES

INCLUDING FINS:
WEIGHT EMPTY:
WEIGHI FULI OF WATER:

0.285

1 1 14.34
2700
2985

t ED
Y

IHFl:t(Ftì
YfF

1478 HP HAI¡8URG COMPRESSOR PACKAGE

ENGINE JACKgf IYATER

Ac-220
KqrFn rôP fYYìiluF¡llÄtttìNGENERAL NOÎES GENERAL ÑOTES

SERIAL NO: 99420-235 CRN:

YEAR BUILT: 2O0O

LSD NO.:

CODE: NON-CODE

APACHE CANADA LIMITED

NO
MINIMUM TEMP:
FOR TIME: Hr

TAG No: AC-220

MATERIAL: HDR.80XES:

97 kPog
r49 'C

0mm
518 kPoo
-28 .õ

O 97 kPoq

RAOIOGRAPHY:

P.t{.H.T.:

PNOPAKù
il40 East Lake Road,

PÀrtal Bag#2
Aiúñe, Albetta

CanadaT4B2CS

MAX. DES. PRES.:
DESIGN TEMP;
CORR. ALLOW:
HYDROTEST:
MDMI:

TUBES: (IYEI.DED)SA-2I4ERW

N/A

AS NOTED D-BDL-99420-235-SKT sHr. t oF 1

BY DATEurLi zooo.09,zõ õ:Jsom F¡LE t{AilE: J:vobs99\DWG\99+ZO\Comp\M¡3c\ADL-99+2O-2J5-5Kr-Or.dwg No. RtvtstoN

b SCALE: l:15



Ar
It
I

.Bl-
r?sl r0r.rß

tHts ENO Oñ|LY (irti.D
T-8AR T0 CHN! ONLY)

(Î{OIE r0r)

S€E COR{ER

oErru. - lYp
(1) Puc€s

^/suB

Fy

I
ë,

Mz

,B Fz

Mx

Rl¡ ru8ES

BUNDLE PI.AN VIEW
SCALE l:20

BUNDLE ELF/ATION VIEW
SCALE l:20

Ìf,rofi ær
ftfr)

Fr
.ilrg

IHß
I.8âR ¡O CHNL

(r{orE

, lngÏ xtrogR Bolt

stE 9f. t Fü DEÍAIS
(focD 8il0)

LIFTING DIAGRAM
FOR AC-220

NOIE:

lYEcHrs sHolYN IN DIAGRAIT INCLUDE sOU
EXCESS FOR DYìIAI¡IC TOAÍ}ING

tfll$ ümR¡[ mo{r /o lpÆl torû 2It l(G.

OTJIIE¡ HEMEN BO)(
sEt st{t 2 FoR oEtå¡ts
(suDtNG END)

Horfs (F/s) !x

EX-SÌoCK-P

EX-STOCK.P
EX-STOCK-P

l0
mtl (,r)-r8r Horfs
T0 nÂTcH t^

DRtn (8)-r8r H0U5
fll (l)-lfluÍ r 5l $. S^-15 fltlS
c/r ltsllB, m( uSl{X t ll{Í tÀ

vlEw 'À-A'
SC,CLE l:15

VIEW 'B-B'
SCALE l:15

CORNER DEIAIL

NOTES:
I. HOLES SPACM 204 ÂPART ARE FOR

JOs OEIP SIOE CHANNEL. HOLES 280
APART AR€ FOR 3EI SIDE CHANNTL.

2. SHACKLE HOLE IS DESIGNED SO lHAÏ
THE BONOM OF THE SUSPENDED

BUNOLE WtL "KICK OUT'SUGHILY TO

AID IN PLACEI/ENT.
3. LUG SHOUI.O BE PERMANENÏLY

MARKEO 
.2OOO 

KG CAPACITY.

(J000 KG DYNA¡¡|C LoÐ|NG)'.
4. ALWAYS USE 2 LUGS FOR UFTING.

5. A SPREADER BÁR IS REO'Ð. TO

ENSURE STRÄGHT UP LIFT.

6. Atl MAfERIALS 5A-36.

PUTE

GÂP

REMOVABT.E LIÍ'NNG LUG DETÀIL
(REUSABLE)

(2)-RE0'0.
SCAI-E l:10

(txo lo EilD 0F cilÀnmr)

Ç Ëlþ",' 1111 1\7t 1172 1372 I &'4tt.tt tñ! ç ç ç 7S6 I /t05

p

ô
TOP

@
TOP

-þ Pmr

ll4 lt5 #6

8ruq
#l

8il

-@
*2 #3

(nP)

C NAME PL.- (F.s.) e,ß

a

1

tb
rb
tb

1800
2260
2260

Fx
Fy
F¿

Mx
My
Mz

3160 ft-rb
4500 ft-rb
2400 ft-rb

(c/c 8ox)

-TTT- ¡r P
þ!
I
I

orP.)

Q.,

c/c H0Lts (Ns t F.s. ToP & 8IM. RG.)

I

qfl¡(snEfr)qc4$fEufi)

SERVICE

F_tw tNtFT (N:-21l)1t6t
F.H ôllr¡ FT aÂC-?20ì 25+t5a

,? VENT
NRAIN22

-s-ñrõñffiÊiF-Eîdã-3
)ESCRIPTlONhñ , 7¡0nln om 2tu-]{xHltgu

I
RTM TIIRF S[IP-T: I ñ¡r ¡rñlllKrl2f,2lG Bt{t.2tr-JÐï
foP IURF SUPT: L 5l ¡ l¡ßllll. rl9Tllllì G.0_2r¡r-Íxil:t

¿

ô 3gr FilS/m. & 35mm SIRF 84fi fÆll E{D0a INX r I5
flÂt r roaT gT r ??5 lG lcT-S-ì sA-106-B7 tsuLsl IPIPE:

çÂ- l05t t6n -nn.

tn

?q tt t/a-ì¿.rqKFT.
lTlA'\ t - lt¿ ilÀF ì r tq /ì,/a1 lc sa- t05

ss/s --t6t NruF Pl 
^lF 

./r t¡{llhnilG

for SA-l sA-333-GrG lor
fHÊ

¡or

:þ

ruH

t-.S 3Ë
AF ft

IE

IY

TF. NOTLS tt KÎilF¡ íìÞ ¡dquralìnr It

sTocK 13EO HP COMPRESSOR. M,/N W l3EO. 6HOS-3
ENGINE JACKET WAIER

AC-220

NO
!Yn¡i¡ lBrÈfu rue

2000

NON-COoE

CORR. ALLOW:
HYDROTEST:
MDMT:

NO

60z E0/H2O P.rf{.H.T.:
QVÍP: 590.2
QCP: AQP-1050(S) : AOP-1227(S)
TACK. PRES,/STRUCT WELOS IOI, ¡09
STRUCT TO STRUCT WEu)S 101, IO9 rAG No: AC-22O

0.285 ¡¡ 3 SERIAL NO: 99420-235 CRN:

INCLUDING FINS: l1 l4.J4m2
\¡tlElGHT EMPTY: (StE NotE l0J) 2700 kg
lvElGHT FULL OF WATER: 2985 kg

LSD NO.:

CODE:

IMPACT TEST:

PROPAK SYSTEMS LTO.

NO

YFÁR BUILT¡

D-BDL-99420-235 SHT. I OF

97 kPog
t49 'C

O mrn
318 kPoo
-28 'ö

O 97 kPog

MATERIA|: HDR EOxESr

ÏUBES:

RADIOGRAPHY:

c40.2 1 r¡-350(A-s00c)/
sA:st5-7ó'

(nEu¡80) sA-214€Rw

N/A

mItAßú
440 EastLake Ræd,

Podal Eag#2
Alrdde, Alboda

ànadaT4B2C3

MAX. DES. PRES.:
DESIGN TEMP:

PROOUCTION IMPACT TEST REQ'D;
NO

MECH LoADINGS GOVERN PER UG 22: NO

SURFACE PREPARATION:
PRIMTR:
FINISH PAINT:
INSUI-AIION:

PNT II
NONE

SHIP LOOSE:
SERVICE:

CAPACITY:
SURFACE AREA OF ruBES

REVtStON BY cKoI No..dwg

ooGcoocccocccaoôoaoococcG
occcccccocooccaocccccccc

| 1,1 1ao

(;

N.T.S.



SHOP NOÍE:

(t) ü0r.8 (ryp E^o{ tDGr nß€silEf oilLY)
r¡usÏ 8t oRil.Itr), RtAr¡ED & GR00ì/ED

ffioRE rvûOrNC mr ,r09 lr{ Pt cL

PRÊ-DRI! (9E) HoUS O 17.46 r

oo
ooo
oo

ooo

oo
oo

oo
oo

oooooooooooooooo
oooooooooooooooo

ooooooooooooooooo
oooooooooooooooo

o
oo

oo oo
oo

(ffil SHOP NOTE:

EXP¡flD II'8ES A IIII{II¡UH

0f l0mm fR$ e{$0E
FACE OF NßE¡ITET

$00(
sIoc1(

+25

-21-25

-2{

e
Ueø
=

ô6
F

=o

úo
ÈoÀ
Ø

98 TOTAT cr{ nFtR
79 ¡ 15'

TUBESHEET HOLESTU BESHEETIPLUGSHEET LAYOUT
SCáLE l:5

@ (z)-tss nEo'o

orP.)
MAINTAIN

SCILE l:l
PLUGSHEET HOLES tß80 rs A IHRUD Lu8flc^t{t'

SCAI-€ l:l

COP€ fi}P IIC
0F xR s€ll
ïo sJtT o"W{ilE
(nP)

BE

cHAr,rFER 13 0 +5'
(wP.)

s.læ r0 ¡Rfl
r-8gt¡ l0 gJrf
(rfP)

J

msrror, ro9

tnp)

F6 ,roJ,roe
(1 Pr$.)

mflol. rm
(ÎYP)

ms ,r03,r09
(1 ncs.)

60

(nP)

s¡r nÄB (raß ß fl6)
r0 E stlt nm m r-g[
f,,T ü1TrftER mñl6ll

(rfP)

T'tP. oil
mH 1il5

VIEW 
.X.-.X,

SCATE t:to
sEcTtoN 'z-z',

SCÁLE t:lo

(ñP)

ÍqÌfi frus 1il5 & 116
lS 0-0$ tS P0S$A.E T0 El,l0

oF qraû{Ê (mr ll)

DR[.t- (2)-r+0 HoUS
FoR fTËú fr17 (TYP.)

PROPAK SYSTEMS LTD

INLET HEADER BOX DETAL
SCA"E l:10

MAINTAIN

OUTTET HEADER BOX DETAL
SCATI l:10

I

3
60

sur

(fiP¡

COPE 8TTT. TUBE SUPPORT

TO SUIT CHÁNNEL

SECTION 
.Y'-.Y'

SCâIE 1:5

t\r
PfiOPAßa

4tþEastLaka Road,
Postal Bag #2

A¡n.drte, Nbe,ta
Cansd]aTlB2C3
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ñrßô
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@
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@

IED
tqa csT-qFF <HT I FÕR GFNFRAL NOTES

oo/05loz
)H€CKEO
I IFF

sTocK 1380 HP CoMPRESSOR. M,/N rV 1380. 6HOS-3
ENGINE JACKEÍ Í{ATER

AC-220

mÆ-Æ
DATE

JO
ct(D

PC

ENG
I

l{ô-
ISSUED FOR CONS¡RUCïON

REVTStON

uE_
ffiTF AS NOTED

D,,S; o-eol-9942o-235 sHr' 2 oF zlrer
BY

ALUMINUM WRAP AT ALUMINUM WRAP AT54HFI#ì585 ':uffir:'._Æ



LIFÏING LUG
(SEE DTTAL) LIFIING LUG

(SEE DFTAIL)
¿

+
I

NAME PL.ATE
(F.s.)

RETURN
HEADER BOX
(SLIDING END)

NOÏES:
I. HOLES SPACEO 204 APART ARE FOR

JOs DEEP SIDE CHANNEL. HOLES 280
APART ARE FOR 381 SIDE CHANNEL.

2. SHACKLE HOLE IS DESIGNED SO 'ITIAT

THE BOTTOM OF THE SUSPENOED
BUNDLE WILL "KICK OUT" SLIGHTLY TO
AID IN PTACEMENT.

3. LUG SHOULD BE PERMANENTLY
MARKED 

..2OOO 
KG CAPACITY.

(3000 KG DYNAMTC LOADTNG)".
4. ALWAYS USE 2 LUGS FOR LIFTING.
5. A SPREADER 8AR IS REO,D. TO

ENSURE STRAIGHT UP LIFT.

6. ALL MATERIALS 5A-36.

LIFTING DIAGRAM
FOR AC-230

NOTE:
WEIGHTS SHOWN IN DIAGRAM INCLUDE 5OZ
EXCESS FOR DYNAMIC LOADING
LIFTING DIAGRAM WEIGHT w/o IMPACT LOAD: 1520 KG.

I
e,

rNLEr/OUTLFT
HEADER BOX
(FtxED END)

BUNDLE PLAN VIEW
SCALE: 1:20

8148 C/C BOX

BUNDLE ELEVATION VIEW
SCALE: t:20

4++44 4

Fz

cv
ooo
m

(8)-18ø HOLES
FOR (4)-16øUNC x 5l LG.

SA-525 BOLIS c/w $/ASHER,
LOCK WASHER & NUT EA.

Fy

Fx

TUBES

MAXIMUM ALLOWABLE NOZZLE LOADS
FOR AC-230

MAXIMUM ALLOWABLE
89 0/D NOZZLE LoADS

Fx
Fy
Fz

Mx
My
Mz

900
760
900

rb
tb
tb

600 ft-rb
900 ft-tb
600 ft-rb

VIEW 'A-A'
SCALE:1:15

VIEW 'B_B'
SCALE:1:15

29ø HOLE
FOR CROSEY 5-209

SHAcKLE (wLL=6.s ToNS)

-tO KG MAX.¡ tO KG MAX,.

REMOVABLE LIFTING LUG DETAL
(REUSABLE)

(2)-REQfD.

tr
E

aoooooooc

S(;H I SLRVICL
I

lÂo I Àtw lNt Ft tac-?-l(lì ?51
1âô I Á.rW nlrTlFf lÂf.-?ioì

I

I

I

14 UN¡ MNt
I DRÄIN

I

Í

CAPACITY:
SURFACE AREA OF TUBES

INCLUDING FINS:
WEIGHT EMPTY:

WEIGHT FULL OF WATER:

SURFACE PREPARATION: -'l

PRIMER: L-
FINISH PAINT: I
INSULATION: NONE

PRODUCTION IMPACT TEST REQ'D: NO

ilECH LOAÐINGS GOVERN PER U6 22: NO

IMPACT ÏEST:

SHIP LOOSE:

60Z EC/HaO

NO

NO

SERVICE:

PNÏ 1I

0,1 56 ¡¡ 3

534.43 m 2
1520 k9

1676 k9

^ÞÞt
vFn

fF
_rt{Fcl(Fn

JECT

1+78 HP HAI¡8URC COMPRESSOR PACIüGE
AUX. JACKEÍ WAIER

AC-230
GENERAL NOTES G;ENEP I NOIES IFI w TF

l{o. SgALÈ D-BDL-99420-234-SKT I 1

SERIAL NO: 99420-234 CRN:

YEAR BUILT: 2000
LSD NO.:

CODE: NON-CODE

MINIMUM TEI¡IP:

FOR TMÊ:

APACHE CANADA LIMITED

fUBES:

G1o2r M-¡so(a-500c),/
sA-51 6/70
sA-2r 4ËRW

N/A

NO

,:9
Hr

lAG No: AC-230

I.¡ATERIAL: HDR BOXES:

97 kPog
t49 'C

Omm
518 kPoo
-2a .õ

O 97 kPoq

RADIOGRAPHY:

P.W.H.T.:

PEOPAKT
¿t40 East Lake Road,

PoÀstaiBag#2

Ai,'dde, Alberta
CanadaTitBzcg

MAX. DES. PRES.:
DESIGN TEMP:
CORR. ALLOW:
HYDROTEST:
MDMl:

SCALE:1:10
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LIFTING DIAGRAM
FOR AC-230

IUEES

NOÌE:
v{EroHIS SHoWN 11{ OIACRATT NCLUDE sOU
EXCESS FOR DYI{AI.IIC LOADING

tflì6 fumfl m$r r/o rPÆT torû l¡20.IG

üfr/ujulÉrmm
sE9rIIzm&¡res

[@ ool

REIURI{ HTAÍ)TR 8OX
SEE $IIEÍ 2 FOR DETIII,S
(SUDING END)

q6 1^ $€E Eft) c/c H€tr$ (r'r.s & F.s. ToP & 8rH. RG.) q614GEEur0

P

Hor¡s (F/s) 0RLr (1)-r8' Hons
T0 uArcH r^TO P

P
BUNDLE ELEVATION VIEW

scALE 1t20

¡

NOTES:
I. HOLES SPACED 204 APART ARE FOR

305 OEEP SIDT CHANNEL. HOI.ES 280
APARÎ ARE FOR 38I SIOE CHANNEL,

2. SMCKLE HOU IS DESIGNED SO THAT

THE BOTTOT¡ OF THE SUSPENDED

BUNDLE UU 1(ICK OI,IT" SLIGHTLY TO

A0 rN Pr¡ctMEr'fT.
3, LUG SHOULD 8E PERMNENÎLY

ITARKED 
.2OOO 

KG C,APACÍÍY.

(3000 KG oYNAr¡tc LoADTNG)'.
¿I. ALWAYS USE 2 LUGS FOR UFT¡NG.

5. A SPREÁDER 8AR 15 REO,D. TO

TNSURE SÎRAICHT UP UFf.

6. ALL ìtAlERlAtS 5A-36.

mü 29r tüf
fm msYs-209

9mü ur45
vlEly 'A-A'

SCAI,I l:15
VIEW 'B-B'

SCALE l:15
2îJP

CORNER DETAIL
N.T.S.

I(G T¡X.

Pr¡tt

REMOVABI,E ilFTING LUG DETAIL
(REUSA8|."E)

(2)-REo'0.
SCATE l:10

rb
lb
tb

900
760
900

Fx
Fy
Fz

Mx
My
M2

600 fr-tb
900 ft-lb
600 ft-tb

t1¿ t4n

AF
ç fçÀÂcc YÁnFslffiflslrfr ffi¡n.m ¡s4

fñE m stü I
fimñaillltl I

TF
I 

'ÞÂUFôPNtñm çô9 îrusrnm ôÍr rì tcGL¡{EII L NOIIS I

sToct( 13Eo HP COMPRESSOR. M,/N tY 1380. 6H0S-3
AIJX. JACKEÍ IVAIER

AC-230

I
CORR. AIIOW:
HYOROÍEST:
MDMT:

NO

NO

I

tro
ruta lÐ¡â 'c

uÇna *
60z EG/H2O P.W.H.T.:

TAG No: AC-25O

lor SA- SA-J33-G.6 for

IMPACT TEST:

D-BDL-99420-234

AQP-1
WELDS

WELDS

PROPAK SYSTEMS LÏD.

NOTE: IHE Fo[rOwNC su8s'nruîoNs

97 kPog
t49 'C

0mm
518 kPoo
-28 -õ

O 97 kPog

SHIP LOOSE:
SERMCE:
OwP: 590.2
ACP: AQP-I050(5)
TACK, PRES,/STRUCT
SÌRUCT TO'STRUCT

ffiDAKù
il40 Fast Lake Road,

tusl€lBag*z
A¡rdde, Alberla

CanactaT¿t8 zog

SERIAL NO: 99420-234 CRN:
YEAR BUILT: 2000

LSD NO.:

COOE: NON-C0OE

MAX. DES. PRES.:
DESIGN TEMP:

MATERIÂL' HDR BoxtS: G10.21il-350(A-500C)/

TUBES: (weLoqt'$:ålf(í8
RAOIOGRAPHY: N/A

PROOUCTION IMPACT TEST REQ,D:
NO

MECH LOADINGS COVERN PER UG 22: NO

SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSUI-ATION:

PNT II
NONE

227(s)
tor, r09
tot, l09

CAPACITY:
SURFACE AREA OF TUBES

O.156 m3

INCLUDING FINS: 534.43 m 2
WEIGHT EMPTY: (sfr N0lE 103) 1s20 kq
WEIGHT FULL OF WATER: 1676 kq

RÊVrSlON ENGrbs99\glvc\99420\clr\sol-99+zo- z J+-o l.dç9 I No.
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¡O END OF

cooLERü ü

BUNDLE ELEVATION VIEW
SCALE: l:20

VIEW 
,B_B'

SCALE:1:10

#6

(8)-r80 HoES
x 5l LG. SA-J25 80LTS
LOCK WASHTR & NUT EÀ

{ imnc Luc

296 HOLE

FoR CRoS8Y 5-209
SHACKLE (tllt=6.5 ToNS)

^/B
^/B

IIët
#s#3

UMNG LUG

8-
@-

fiÉI ilAofn 80x

Mz

Fx

FIN TUBES

MAXIMUM ALLOWABLE NOZZLE LOADS
FOR AC-210

ø.

WEIGHTS

NOTE: ,

SHOWN IN OIAGRAIiI INCLUDE 5OZ
EXCESS FOR DYNAMIC LOADING

UffiNG Í)|ÂCRAI¿ tlElGHT r/o lllPACT [0rt0: 2200 l(G.

LIFTING DIAGRAM
FOR AC-2r0

otÍt$ ¡gom 8ox

NOTES:

I. HOLES SPACEO 204 APARÎ ARE FOR

JOs DEEP SIDE CHNNTL HOLTS 280
APARÎ ARE FOR 38I SIDE. CHANNEL.

2. SHACKLE HOLE IS DESIGNED SO Ï}IAÏ
THE BOTTOM OF IÞIE SUSPENDED

SUNDLE WILL 
.KICK OUI' SLIGHTLY TO

AID IN PIâCEMENT.
J. LUG SHOULD BE PERMANTNTLY

MARKED "2OOO KG CAPACITY.

(3000 KG DYNAMIC LoADING)".

4. ALWAYS USE 2 LUGS FOR LIFTING.

5. A SPREADER MR IS REQ,D. TO

ENSURE STRAIGHT UP LIFT.

6. ALL MA'IERIALS 5A-36.

IOKCMAX.N tOKGMAX...-*J:

SCAIE:1:10

FoR (4)-l6,UNC
c/w WASHER,

I

ooôVIEW 'A-A'
SCALE: l:10

lüErs-SLRV¡gÈ.
INIFT
OUILET 2h4

VFNT 0/ Ptt¡G
DRAIN w/ PLUGI I ?t¡N
fC c/w PLIJCNPT

CAPACITY:
SURFACE AREA OF TUBES

INCLUDING FINS:
VIIEIGHÍ EMPTY:
WEIGHT FULL OF IVAÏER:
SURFACE PREPARATION:-ì
PRIMER: L-
FINISH PAINT: J
INSULÀTION:

PROD. IMPACT TEST REQ'D:
MECH.

NO- PÉn uc2o(r)
t ãl-66(0): U6-6ô(c)

UG22:

IMPACT ÏEST:

SHIP LOOSE: NO

llnvfe NATUIIL cAs

O.29 ¡¡ J

564 m2
22OO kg
2490 kq

PNT 12

NONE

NO

AÞÞP]

F

Y
ÀTlJECf

1¡T76 HP HAMBURG COMPRESSOR PACKAGE

Ist STAGE INIERCOOLER
AC-210

ATFNOILS KqrFn Fnf, ffìcUuFNTAnni¡

CODE:
ÃSue'srcr un Drv t. 's8 , AoDENDA '99

P.W.H.T

2000

N/A
m:aa-E

srRess-RÈ,1Êvî{0 (fi ctlJlltlc
rg¡ )Æ1[ NO ltz)

sri¡ll ilol €xcEEo Hic-22

APACHE CANADA LIMITED

SERIAL NO: 99420-233 CRN:
YEAR BUILT:

LSD NO.:

4447 kPog
176 'C
3.18 ñm
6670 kPog
-24 .c

O 4447 ,kP.og

RADIOGRAPHY:.
EIctPI ful! oì na/ãP€ ra¡ts oa

FeoPAt(ù
440 East Lake Road,

Postaltug#2
N¡drie, Nberta

CanadâT4B 2C3

YES
TilnlUU lE¡F. 39' 'C. r.. s!.!ue ,;..! ttr

REY.
SKTA5 N(JILU lT; o-eor--es42o-2J3-sKT sHT. I OF 1

No. REVtStON)L-99+2O-233-SKf -0l .dwo

I t{0r Hot-E

c00tfR MAXIMUM ALLOWABLE
NOZZLE LOADS

tb
tb
tb

ft-tb
4500 ft-tb
2400 ft-tb

1 800
2260
2260

3r 60

Fx
Fy
Fz

Mx
My
Mz

oo oooo oo ooo ooo



c/c Hor.ts (N.s & F.s. toP & 81t¡ rlc.)
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Ê
Itr
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(€ND TO END OF CHANNEL)

OF UMNC LIJG
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^/8
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IüEI rf¡¡ER 80X
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ftP.

BUNDT,E PI,AN VIETI
SCÂI-E l:20

orP.)

BUNDI,E ELEVATION VIETT
SCIùE l:20

VIEW .B' - 
.8,

SClrl-E l:10

(nP.)

c¡P

CORNER DETAIL
SClrl-E 1:10

9

NOÏE:

WEIGHTS SHOWN IN DIAGRAII INCLUDE 5OZ
EXCESS FOR DYNAI¡IC LOAÐINC

$nfic 0ll6Rlll tgcHr r/o ll¡P cÍ L0À0:ll$-10,

UFTING DIAGRAM
FOR AC-2rO

Mz

rPs tr02, lr0
rH6 to or{LY (r8..0
l-elR T0 $fi{- or{LY)

(iloÏE t03)
Fz

Mx

ruBES

Fx

(nP.)
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Fr
Hotrs (F/s) Ho.fs (F/s) OUTTET HETD€R æX

st 9rT. 2
FoR oITAS

ï0

lx P

P
(

flx
dt

HOITS

fru 2$ KIr

NOIES:
I. HOI.ÍS SPACED 204 APART ARE FOR

305 DEEP SIDE CHNNEL HOLES 280
APART ARE FOR 38I SIDE CHANNEL.

2. SHACKLE HOLE IS DESIGNED SO'II{AT
ÌHE SOTTOI¡| OF THE SUSPENDE¡

BUNÐLE WILL 
,KICK OUf. SUGHTLY TO

AID IN PI¡CEMEI.TT.

5. LUG SHOULO BE PERIIANENÏLY

MARKED '2OOO KG CAPACITI.

(3000 KG DYl.tAMtC LOADING)'.
,+. ALWAYS USt 2 LUGS FOR UFING.
5. A SPRE^DER BAR IS REQ.D. TO

ENSURE STRAIGHT UP LIN.

6. ,\LL MAÍERIAIS 5A-36.
VIEW .A, - .A'

SCALE 1:10

fm
$r00I

(crJT T0 $,r)
otÍtff
00

SHÁ,FT AIRSEAL TÎEM #15 DETAIT
(MA,rcs I Pcs. cuT 10 suß)

SCåIE t:20

IJ H(
s^-¡o Rr¡t

REMOVABLE TTFTING LUG DETAIL
(REUSABLE)

t{fl
oo

vIEr'c' - 'c'
SClrl-E I:10

(2)-REO'D.
SCAIE l:10

I¡ÀÎERIAL NOTES'

<l>- u.L ExÆ¡ll{^¡ot{ RÊouftD t¡{ sfRcr 
^cc!f,D¡¡lcE 

wrlH sA-,1!5 0l{ A
- 5i mo (2') cRD A{f, suPPt.An€¡fÍlar ÐüIIrl^I¡oÌl lo SA-577.

Ô- urnn¡¡. }uRDNESS rFrER SÍnESS-RÉIIÉVINC (NCtUDINo WÉr¡- rrÉ1AL & Ìu¿) Srrlt.r NOl Þ(CÊEO HRC-2:¿

SHOP NOTE:
WELD TO BTM. TUBE
SUPPoRTS (|TEM #2)

MAXIMUM
NOZZLE

ALLOWABLE
LOADS

1 800
2260
2264

Fx
Fy
Fz

Mx
My
Mz

rb
lb
rb

3160 ft-rb
4500 ft-rb
2400 ft-rb

oo ooooooo oo ooo oo

ATRRUSTER TO DWG.# D-BDL-00424-233 (SHT. 1)

SFRVICE
INI FI

t t\ou'tlEt z5+

VFNT w/ PIIJG
nRÂlN w/ Pl llC

NPT lC c/w PLl.lG

DESCRIPNON
G10.21il-$0ï7li1{ r.G.SIDF CHANNELS: Cilo O 3l kolm r
G10.2il¡-Joor-Rñ¡ -rinF cuP'T. I 51 r 5t r 6 llll(. r 95(l tG

1ôÞ TURF suÞT: r 5r r 5Ta6 IHK. r 938 Lc ca0,2r¡l-JL,t

5

0l lllK r 16 HIGH O 394 FINS/m. & 57mm SIRIP EACI( EÆtl L.l{U.

7 l6F - 300* RFïíN SCH 160 80RE sA-105NFI G:
prÞF. lçur sl 16Â lll0 r t8.?6 Xl.T. r 216 LG ICTSI sA-loõ-ts

sA-105Nc.Ptc, -- -- 27 - 60001 NPT c/w PLUG

în írn-qlnim Büì.1r ft s/s'ì a - lr2 uN I r 35 lt 3/81 LG. s -105Nt:t
I NÀl¡F Þ|lrF ¡/r Uf{Nn¡¡e Rf,TOKFT s5/sA-J6

$r¡Fr ÂtÞ <Ê¡r FôRt¡Ffr ÁM:rF PlatF: .l IltK r 2¡10 r 38 r 77fÏ! lG. lC.T.Sl 5A-56

SUBSITTUTIONS ARE
sA-333-Gr6 for

sÂnnl Fn flol tPt tNn Nô77I F ÂFII ITTFN

CAPACITY: 0.29
SURFACE AREA OF TUBES

INCLUDING FINS: 564
wBGHT EMPTY: (SfE NoIE fl06)i2200
WEIGHT FULL OF WATER: 2490
SURFACE PREPARAIION:-l
PRIMER: L pNT 12
flNISH PAINT: I
INSULATION: NONE

PROD. IMPACT TEST REQ'D: NO

MECH. LOAÐS GOV, PER UG22: NO

OCP: AQP-1050(5) : AAP-1227(5)
TACK, PRES/STRUCT WELDS 102, tlo
STRUCT TO STRUCT IVELDS IOI, 109

m3

çn2
k9
k9

IMPACT ÏEST:

SHIP LOOSE:
SERVICE:
QWP: 590.2

NO
NATURAL GAS

NO- PÊn $20(0
r¡cs-66(o)¡ ucS-3€(ct

NÍUI¿ PÛ{

o¡ r ßo0I Pâss

t, rsl rc,rqilo 2. FSf r@,r6,il0 ¡. rPs, roa.rlr.rro
cttta¡.

APF

I-

tñfl tnr uJmF nFdrnfû d 9rllf fmf pefPrt^lfiß st

srocK 1380 HP COMPRESSOR, MrlN W 1360, 6HOS-3
let STAGE INTERCffI.ER

Ac-210
IPÂNçFFR TO .IIìB ¡OfI'?¿
KÎlrFn FôP nnt¡cTPU¡.TrSt

SERIAL NO: 99420-233 CRN:
YEAR BUILT: 2000

LSD NO.:

CODE:
Ã5vÈ sEcr un Dtv r. '98 . ADoENoA '99

MATERIAL: HDR BOXES: SA:516-70N"""-'"-' TUBES: - (SMLS) SA-179

P.rY.H.L:

N/A
il¡za¡

PROPAK SYSTEMS LTD.

¡t447 kPog
176 'C
3.18 mm
6670 kPoo
-28 'õ

1+47 kPog

YES
uf¡w lEr¡è tor t

RnüÉ I lL

IAICRUÀ }CROI€ÊS IFIER
s¡n€sÉ-RÊrÉlÌ{€ (å¡curo6lc

ta.ù v€r¡¡. 
^m 

HÄl)
3ü¡¡ iol Þ(c@ lrnc-22

FrcPA'(û
14) East¿,,ko Ræd,

Posfa,lBag#2
Nnlñê,Albeila

CanadaT482C3

MAX. DES, PRES.:
DESIGN TEMP:

RADIOGRAPHY:
oGEPf fulÀ ol F|JGIñPE ra.E o.

ßõrrFTËw[cB
rAG No: AC-210

D-BDL-g9420-233 I
AS NO¡L|)CKDNo. REr/tstox

,ãL

ilt. cffil fno¡ Jü
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DRAWN
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ÞY
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PAIIL C. D-BDL-99420-233

srocK 1380 HP COMPRESSOR, M/N YJ t3EO' 6HOS-3
lst SIAGE INIERC@LER
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tssuÐ FoR ccNslRucÏlofl
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PRE-DRilr (J2) $qfs 0 J6.51 
'

SHOP I{O]E:

EXP¡¡¡O TUBIS A I¡INIMUIT

0F 52m FRol¡ lt{Slo€

FACT OF IUSTS¡ET
3.r8 5t fi0lt

(r'rP

t0

;1.
:Ï

lt o
tslo

UUagØØzz
OÍtsocØJ2 (TorÂr)

TUBESHEET/PLUGSHEET LAYOUT
SCfrLE l:5

@ {z¡-ruaesHærs REQUIRED

@ (r)-elucnrns REoulRtI)

0ü¡rFn
.i9 r 15.

TUBESHEE-T HOLES
SCÊùE l:l

PLUGSHEET HOLES
SCIùE l:l coRt DRILL J8.99 (1.535") o

(rAP I s/8'-r2 uN 28)
RECo$¡$rotD ilsTÄr noil loRoLE

ür t0r ¡II lfo $illnmft 9{0 fr-ü
Tffi-KorE Ailn-sflzt couPout{D T0
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ffiÂlN

tPs ll0¿ rr0
Ir0(-mD frYP.)

m5 rlm, ll0
(rrP)6

SHOP NOIT:
ffiE-õñffixc ruBE Hotrs oR ttg¡tlc
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60'

rPS fr01, ilo
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SUPP0RTS fi. #3. #s & f7

SCAE l:10

ALUMINUM WRAP AT
suPPoRT #2. #4 & #6

SCâLE 1:t0

a
COPE

ofr
10 sufT

ToP E0
rn sEÁt

OTP. loP
(s

& Elll
ct{. r{fit

$f m0 f+
m)

FYP) fiYP)

sltoP f0 tR0r

ï-8EAt¡ T0 SutT
(lYP) t¡otilI milS ltJ & l'11

ås c1-0st As Possßtf T0 EID

0F crln{NB- (ru ,l)
SCALE I:5 ffs ,rm, ilo

TACK UEt3 OYP.)
I0 tRttr

T-BE¡I¡ T0 Suï
(rfP) rPs lro2, ill}

(TYP)

rPs fr{){, ilo
(1 Prcs.)

TI TYP, ON

lrEM til3
5

60. VIEW 
.X,-.X'

SC,AI..E l:5

sEcTroN 'z-z'
SCALE 1:5

Horfs
stt raD
(ÎrP) FOR ,l t6

(TYP) (ÎrP)

SCrrl-E t:5

rr 5l

| | (TYP)

-t--a-Jrs
rn sflts

sE 9n ll

H rr-l 
I

ffEM#1f 8 pErAL
(MAKES 7 Pcs)

SCIILE 1:15

SECTION 
.Y,-.Y'

SCÂLE l:5

P'r,N,,CE:/
44O East Lalr9 Road,

Pos/¿¡l8gg#2
Nrdrte, Nberta

CanaclaT482C3

YIPS tr01, rlo
furr Ptx.
TY?.

rPslr0r,

MAINTAIN

BUT ONLY IFIER IIYDROTESÍ

PUm ÆJiftl* & mïfrogS SE¡T

üPS fr()l, ilo
rutL P0¡.

DRAIII

ÏYP.

VTNT &

^S 
REQ'D

10 l0DRfl.t H0tfs FOR

cft{ItR0 PARNÏ0ilOF PUIE
r IcH mftr (2)-r,r ,
rflts fm ÍE¡ fil6

UATCH f)Rm 0[ ASSY

(nP)

@
o

\ a

F(

q

rt

Arn¡usrEn ro DWG.# D-BDL-o0424-233 (sHT. 2)

PROPAK SYSTEMS LTD.

AS NO'IEDSCAtfENG
GENERAL NOTES

?ô\ar.\ Rñr -qo.?ô-t-13-ô, d*d o-

(
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fl
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1

NOTE:

I|/EIGHTS SHOIYN IN ÐIAGRAM INCLUDE 5OZ
EXCESS FOR DYI¡AI,IIC LOADING

UffiNC DIACRAM WEIGHT w/o IMPACT LOAD; 1600 KG.

LIFTING DIAGRAM
FoR AC-21 1

Fz

NOIES:
I. HOLES SPACEO 20+ APART ARE FOR

305 DTTP SIDE CHANNEL. HOLES 280
APART ARE FOR 38I SIDE CHANNEL

2. SHACKI.E HOLE IS DESIGNTO SO THAT

THE BOTTOM OF TT{E SUSPENDEO

BUNDLE WILL 
,KICK 

OUT. SLICHTLY IO
AID IN PTACEMENT,

3. LUG SHOULO BE PERMANENTLY

MARKED 
.2OOO 

KG CAPACITY.

(Jooo Kc DYNAMTC LoADING)'.
4. ALWAYS USE 2 LUGS FOR UMNG,
5. A SPREADER BAR IS RTO.D. TO

ENSÚRE STRAIGHT UP LIFT.

6. AtL MATERIALS 5A-36.

MAXIMUM ALLOWABLE
NOZZLE LOADS

1500 tb
1200 rb
1500 rb

r 200 fr-rb
1800 ft-rb
r200 ft-lb

Fx
Fy
Fz

Mx
My
Mz

Mx

Fx

NN TUBES

MAXIMUM ALLOWABLE NOZZLE LOADS
FOR AC-21 1

Fy

g

Mz

REIURN
HEAOER BOX

8020

BUNDTE ELEVAÏION VIEW
SCALE 1:20

VIEW 
.B-B'

FOR (4)-16øUNC x 51
c/w'WASHER, LOCK

HOLES
LG'

WASHER & NUT EA.

(ilP.)

INLET/OUTI.E[
HEADIR BOX

DRILL (8)- 1 8ø
sA-325

DRILL 29ø HOLE
FOR CROSBY S-209

SHACKLE (WLL=6.5 TONS)

tO KG MAX. O fO KG MAX.

-

lill+

VIEW 
,A_A'

REMOVABLE LIFTNG lUG DETAL
(REUSABLE)

(2)-REo'0.
SCALE:1:10

ooo oo oooooooooooooooooo

sEFrvtcE
?51INLFTI
t5LOI ITI FT

1?IINF VENf
1,I INF fIRAIN

TC./ú Plllc

NO
GAS

SHIP LOOSE:

I

NATURALSERVICE:

IMPACT TEST: NO- PeR uc2o(r)
tlcs-66(o)r rrcs-o3(c)

0.t36 m3

549 m2
1600 kg
1736 k9

PNT 12

NONE

PROD. IMPACÎ TEST REQ'D:
MECH. IOADS GOV. PER UG22:

CAPACITY:
SURFACE AREA OF TUBES

INCLUDING FINS:
WEIGHI EMPTY:
WEIGH'T FULL OF WATER:
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSUTÀTION:

AF

:T{F(:KED
TE

REVtStON

1¡t7E HP HA¡¡8URG COMPRESSOR PACKAGE
2nd SIAGE INTERCOOLER

AC-21 1

t( sf iEY.
SKT

SERIAL NO: 99420-232 CRN:

YEAR BUILT: 2000
LSD NO,:

CODE:
ÃSuE'secr vm Dtv t. '98 . ADDENDA '99

MA'ÍERIAL: HDR BOXES: 5A:516-70Ñ"'- -- TÚBES: (sMLs) sA-179

APACHE CANADA LIMITED

N/A
¡ozzr¡

8908 kPog
t76 'C
J.18 mm

13362 kPoq
-28 .ö

@ 89OB kPog

P.W,H.T.: YES
wllu ltr¡P: 594 t

. :FQinlE: I k

TAItRTL H¡RÍXESS ÆTEß

srREss-R€Lrauilo (l¡rcujoNo
*EIO }¡EIAL âTO IU\zI

sru[ rþ1 ExctED HRC-22

,'SOUR 
SERVICE"

TAG No: AC-21 1

PNOPAßù
4iþ EasÍLalrB Road,

Postal Bag#2
Airdrie, Albeña

CanadaT4BZCS

MAX. DES. PRES.:
DESIGN TEMP:
CORR. ALLOW:
HYDROTEST:
MDMT:

RADIOGRAPHY:
Þ(cÊFr FU( oil rLc/ÞlPE u€tDs olt

3lc: D-eoL-9 9420- 232-SKT SHT. I OF ì
5(;AL¡. A5 NOILU

SCALE: l:10 SCALE: l:10
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SERVICE
254rNr É1
?54ôr rll FT

r tt tNF VÉNT

DRAIN

TC ./s PItIG

ìFçl:ÞIÞ'fIôN[Â
G10.2lM-J00tI58 halm r 7838 LG-

¡ Â lll{ r ß?ô lG G10.2lU-5$WT

G,({}.21[-J0ü6 Tltl(. r 808 tGIOP ruRE SUP'T: L-1

5

ô lqt flNc/ñ . ,t 60mm SrRP BACK EÁCH ENo.

TMTSCH XiT BORE sa-105NllFLG:7
ì v 17 t? If r laS l0 ÍCISI sA-106-Bß P|PF. lSMlSt tl

CPLG: 2

nÀçkFT. fl
T. - ¡rr UNFTr 25 lr'ì tc, sA-105Ntl
I ss/sA-56N^t¡F Pl llF c/r l¡Ol

for SA-

¡¡J

6¡2
kg
k9

NO

NO

I

WELDS
WELDS

IMPACT TEST:

AQP-1

o.136

549

PNÏ 12

NONE

110
109

CAPACIlI:
SURFACE AREA OF TUBES

INCLUDING FINS:

PROD. IMPACT TEST REQ,D:

MECH. LOADS,GOV. PER UG22:

st{rP L00sE:
SERVICE:
QWP: 590.2
QCP: AQP-I05O(S)
TACK, PRES/STRUCT
S'IRUCT TO 

.STRUCT

NO- P€R rß20(0
UCS{A(o)¡ t cs-€6(c)

WEIGHT EMPTY: (Stg MllE fl07)' 1600
WEIGHT FULL OF WATER: 1736
SURFACE PREPARATION:
PRIMER:
FINISH PAINT:
INSULAÏION:

NO

MTURAL GAS

227(s)
102,
tol.

FUtr PO{

2. tPSf r0¿.r6,il0

N

(TND TO END OF

UFIING LI'G
(s$ ofl'r)0F c00ur

#r

0f umilc
(siE 0Err)

ttß

NPS ,102, ilo
THIS TNf) ONLY

T.BåR IO CHNL

(Non loJ)

(fiELp

ONLY)

^/s
^/B

sEt
DEÍAIL IYP.
(1) Pt ACES

þeAl
@-

@-

AJ

MTTE

fi.An
(F.s.)

Fy

MAXIMUM ALLOWABLE
NOZZLE LOADS

t 500 rb
1200 tb
1500 lb

Fx
Fy
Fz

Mx
My
Mz

1200 ft-rb
r800 ft-rb
1200 ft-lb

þe â,2 Mz

BUNDI..E PTÂN VIEÏÍ wP6 ,r02, lro
IH|S flr0 oitY (tlttl)
1-8AR T0 Oü{t ot{LY)
(r{0rE r03)

Mx

SCålf 1:20
Fz

NOÏE:
IVEIGHTS SHOITN IN OIAGRAI.I INCLUDE 5OZ
EXCESS FOR DYNAMIC LOADING

umilG fnßRr¡¡ IffiGHI r/o l|¡PÀCf t0l0: l!ü-[8

Fx

RN IUBES

IIFTING DIAGRAM
FOR AC-21 I

(rvP.)

REItfi{ lf^ofn mx
sft 9rT. 2
fM ET¡üS

HorEs (F/s)

þv
.) IrorEs (F/s) iur/ornn Éræn sol

stt s{I 2

FoR 0tf^üst*l TO vL 10 vL

BUNDLE ELEVATION VIEIY
SCALE 1:20 _o

EX-STOCK-I '^_T

d
¡¡l
El

NOÍES:
I. HOI.,ES SPACED 204 APART ARE FOR

305 DEEP SIDE CHÆ,¡NEL HOIÍS 280
APARI ARE FOR 381 SIDE CHAI,|NEL

2, SHÀCKLE HOLE IS OESIGNED SO 1}IAT

THE EONOM OF IHE SUSPENDED

BUNDI.E IVITL'KICK OUT SUGHILY TO

AID IN PL{CEMENÏ.
3. LUG SHOUI.O BE PTRMANENILY

ì¡|ARKE0 '2000 KG CAPACIÏY.

(3000 KG DYNAlrlc LoADING)'.
4. ALWAYS USI 2 LUGS FOR LIFNNG.

5. A SPREADER BAR IS REQ,D. TO

ENSURE STTAGHT UP LIFT.

6. AtL MATERIALS SA_J6.(TìÐ 0tP.)

VIEIÍ .A, - .A,

SOqLE 1:10

r¡ lH(
sl-¡6 n¡¡t

VIETY 
.8, - .B'

SCâLE l:10
REMOVABLE TTf'flNG LUG DETAIL

(REUSÂBLE)
(2)-REA'0.
SCtrl-E l:10

¡¡ATERTAL NOTES
<ù- u.r. e{ ürttrtþil REorxREtt tN srnrcf ¡ccoRMtc€ vtff}t s -,+35 orr A- 5r mm (2) GR|D Æ{O STJPPT¡¡¡B¡ÎARí E(^r¡r}{AllON rO SA-5??.

ô- r¡rr¡nu¡. luRoNEss 
^FIER 

srREss-REUE\irNo (ü{ctrrüNo wEtt
I¡EIAL & t{ Z) SMII NOf Ð(CEÍD HRC-22

GAP

CORNER DETAIL
SCAIE l:10

c/c HoLEs (N.s & F.s. ToP & 8Iil RG.)
($E oErr)(srE t}rfl)

(ÌP.)

0fOF

þv
orP.)

ooooooooooooo ooo oooo
1t¿ 14l)

tû¡. omD fnil J6

 PF

t-ttF
E-
r-t9ô1

srocK 13EO HP COMPRESSOR, M,/N Yr l3EO, 6HOS-3
2nd SIAGE INTERCOOIER

AC-21 rggF IRÁNSFER TO JOB 

'OO{21rtFu lA wÂq r ß Êrlll:
Klttm ÍìP fïlNslRtnnoN

SERIAL NO: 99420-232 CRN:
YEAR BUILT: 2000

LSD NO.:

CODE:
ÃðlúË'secr ur orv r. '94 . AoDENDA '99

P.W,H.T.:

rsmtFSËR[m

N/A
x¡2zl¡

PROPAK SYSTEMS LÏD.

Ho: AC-211

MAX. DES. PRES.:
DESIGN TEMP:
CORR. ALLO\IV:
HYOROTESI:
MOMT:

o
MATERIAL: HDR BOX€S:

TUBESI

RADIOGRAPHY:

ì,ES
r{ßn lE¡t L+ 'c

fon ñ€¡ I lk

TAIETL luMiGSS AFIEi
srRÊss-RaJ¿vhro (olcr¡romc

lTD T€TIL ¡¡O Iü¿}

PNæAKû
440 East lâke Roacl,

Pod€,t@#2
Hrddê,AIbila

Cana<la T4A2C3

8908 kPog
176 'C
3.18 mm

1J362 kPog
-28 'C

8906 kPog

sÀ-5i6-70N
(sMLs) sA-17s

D-BDL-99420-232
REVTStON
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fl,'J

x ¡

OR ENO PIIÎE

s c*P (ïP)

ll 1t01, t06, ilf¡

ff87-m

MAG-PARNCLE REO,D.
ON PIAIE EOGE
PREPARi{IONS A¡10
PERIPHERAL EOGES
BOIH BEFORE I} AFIER
lvEDlNG PER Uc-g3(d),r.

ISAACS IRY il Iì /t-l EFS
fF nî fns t1 I I nã /o1f t-|IN TF

7,t 472 ùr
srocK l38o HP CoMPRESSOR, M,/N W 1380, 6HOS-3

2nd SIåGE INIERCOOIER
. Âc-21r

¡{oTÉ5 GFNFP I I{ôTFS ô¡tnStrL
FILE M},IE: No. ISC LE IAS NOTED D-BDL-99420-232

(fYT')

oooooooo
ooooooooooo

oooooooooooo
oo

e 98
ue
tsfo

l*l

PRE-DR|LL (1l) Hotts o tJ.8l ,
SHOP TIOIE:

EXPND ruB$ A MINIMUil

0F J5mm FR0U INSIDE

FACT OF TU8€SHtrÍ r8 nAX str lslt

l{

t{

;1==s Ét??

__t-

UUôoØØ Í
FoÀ

TUBESHEfl/PLUGSHEET I-AYOUT coRE DR|LL 26.29 (r.035") ó
(TAP 1 l,/8'-12 UNF 28)
RECOITTIITD€D NST&TAïOII TORûUE

SCIJ-E l:5

@ (z)-rueesxErrs REeurREo

@ (z)-elucnens REoulRrD

OlÂnFtR
79¡4S

TUBESHEFT HOLES PLUGSHEEI' HOLES
SCAI-E t:1

il mruEþsmrmruÊJ0fï{8
'KoPR-K0ÌE Nn-S€rZE C0[¡P0{JI{0 T0

BE USID áS A THRTåO LUERICåI{T..

rPs f102, ilo
T¡C1( Wtr.¡ 0YP.)

SCALE l:l

t0t, t09

ftrP) t02, lt0
6

ï?s ,r01,
(+ Prcs.)

t0

5
6û

sHoP l0 DRnt r0 r Hotfs FoR vEr{t & 0RÁ[{
O CÊNTER OF PARTMON PI.AIT AS REQ'{)

(rT?. toP & 8ll¡ FLG.)
(smmn m) a

coPt IoP r.f6
OF AR STA

ï0 suf cHâl{r{tl
$r rtro ,1
OYP}

orP)
sHoP T0 lR[¡

l-88¡tt T0 sutr
OYP)

SCAII 1:5

il0ur{Í flEtts tlJ & il+
Às cLosE As P05sr8E r0 fl0
$ $ul{NE- (fror ll)

TO TRII¡

T-ffiAr¡
(m)

TO suI

nPs lrû2, ll0
TÁcK ffiU (m.)

102, lr0 -l
rps ,r0{,
(1 PLcs.)

l0

m.0N
rTEn #1 r3 (TY?.)

5
60'

vrEw 'x'-'x'
SCÄll l:5

SECTON .Z-2,
SCÄll l:5

_tutED__
tuEts

SE TÍID
(nP)

0
(rYP)

HOLIS

RETURN HEADER BOX DflAIL
SCATI !:5

FOR ,t l6

.)

6 @ ALTTMTNUMTRAP AT
SUPPORIII #1. #3. #5 Sgppgnr te ¡1 & 16

SCáIE l:7.5 -ffi-SECTION .Y'_.Y'

PROPAK SYSTEMS LTD
ffiIPAKT

410 Easl Lake Road,

tustalBag#2
Aidúe, Nbaûa

CanaclaT4B2C3

r--_l

6

[-Fet

--_l p
7

tr

\

Mu
ú

-[

ltPs ,r01, ilo
FXtr PEt{.
Tl?.

MAINlAIN

st^L P|¡TES (mu f r05 )
I0 BE SF¡r- nB¡€D T0 T-8rR & flrl¡1108
BI'T OI{LY AFTTR HYDROITSÍ

t__ 7

SClrl-E 1:5

{!l''f,i'"r



7826 TO ENO OF

^/B
^/s

0F coottR

#6 #5

LIFTING LUG

(SEE DETAIL)
(ÎfP. x 2)

4
l4 #2 #1

(r/s)

NOIE:
WEIGHÍS SHOWN IN DIAGRAM INCLUDE 5OZ

EXCESS FOR DYMI.IIC LOADING

LIFTING DIAGRAM WEIGHT w/o IMPACT LOAD: 1830 KG

LIFTING DIAGRAM
FOR AC-212

Fz

NOTES:

I. HOLTS SPACEÛ 20+ APARI ARE FOR

]05 DEEP SIDE CHANNEL. HOLES 280
APART ARI FOR 38I SIDE CHANNEL.

2, SHACKTT HOI.E IS DESIGNTD SO THAI
ÏHE EONOM OF lHE SUSPENDEO

EUNDLT WLL 
.KICK 

OUT SLIGHTLY TO

AID IN PTACTMTNT.

3. LUC SHOUTÐ BT PERMNENTLY

MARK€I) '2OOO KC CAPACIfY.

(J000 KG DYNAMTC LoA0|NG)'.
4. ALWAYS USE 2 LUGS FOR LIFTING.

5. A SPRTÂDER BAR IS REO'o. TO

ENSURE STRAIGHT UP UFT.

6. ALL MATERIALS 5A-36.

Fy

Mz

Mx

Fx

BN ÎUBES

MAXIMUM ALLOWABLE NOZZLE LOADS
FOR AC-2r2

BUNDLE PLAN VIEW
SCALE: 1:20

8008

BUNDLE ELEVATION VIEW
SC/ILE: l:20

VIEW 
.B_B:

(8)-18, H0l.fs
FoR l1)-l6tUNC ¡ 5l LG. SA-325 80LTS

c^'fl¡sHtR, LocK ìvAsHtR & t{uT EÀ

¿

INLET

HE¡OER BOX

OUTLEÍ HE¡DER 8OX

29ø HOLE
FOR CROSBY 5-209

SHACKLE (lvll--6.s ToNs) -1
ooo

O KG MAX. O t O KG MAX.

-,:E--
VIEW 

.A-A'

ALLOWABLEMAXIMUM
NOZZLE LOADS

Fx
Fy
Fz

Mx
My
Mz

1

I
I

1

1

I

500 rb
200 rb
500 rb

2oo, ft-rb
600 ft-lb
200 ft-rb

oooo o ooo

scH I SERMCE
751xxH I rNr Er
?\LRFWN XXH I OI'TI FI

I VENT

I 
'I 

INF I DRÀIN

I TC w/Pl l,G

PRO0UCTION IMPACT TEST REQ'D: NO

MECH LOAOINGS GOVERN PER UG 22: NO

NO
NATURAL GAS

SHIP LOOSE:
SERVICE:

0.123 mJ

508.36 m2
1830 kg
1953 k9

PNT 12

NONE

CAPACITY:
SURFACE AREA OF TUBES

INCLUOING FINS:
WEIGHT EMPTY:
WEIGHT FULL OF WATER:
SURFACE PREPARATION
PRIMER:
FINISH PAINT:
INSUTAÏION:

IMPACT 1ÊST: NO - Pm Uc2o(r): UcS-66(o)
tßs-66(c)

t

ATF
ìHFCrFft 1¡Í7E HP HAMBURG COMPRESSOR PACK GE

3rd STAGE GAS AF'IERCOOLER

^c-212
IqqIIFN FNR MNIUFNTATIôN vt(

SERllrL NO: 99420-231 CRN:

YEAR BUILT: 2000
LSD NO.:

CODE:
ÃSue'secr vlr Dtv r, '98 . ADDENDA þ9

CORR. ALLOW: 3'18 mm
HYDROTEST: 17065 kPoq
MlNu DESIGN MEÍAL IEMP: -24 'C

O 11J77 kPog

MATERIAL: HEADERS: SA:516-7qN
Íu-gES: - (sMLs) sA-17e

rÈD rETe ao n2)
TAG No: AC:21 2 sru xor o(ccr¡ {Rc-ãt

P.W.H.T.:

APACHE CANADA LIMITED

kPog
'c

YES
',c

SOUR SERVICE' srREss-ReJÂ¡r¡o (fictwNc

N/^
mza.E

ÍMTUT 
'ETAM ÎTÊ

RADIOGRAPHY:

MAX. DESIGN PRESSURE:
DESIGN ÍEMP:

NOPAßû
44O East Lake Road,

Post¿/ Bag#2
Al¡dríe, Nbe¡ta

Canadal4B2C'3

't377
177

AS NOTED D-BDL- 2 1 -SKT sHï. 1 oF r
REVISIOT{ DATE CKDil 'SKT-O l.dwq No.

SCALE:1:10 SCiLE: l:10
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scH I SERVICE
t\att xvH I tNtFf

YYt{ I OttIt FT

I VFNT
I DRAIN

IIC g/Pllllì I

çINF NHÂNNFI S. c:ïo o lrdlñ r 78t6 lG. G,m.2lu-3fi)flt
Lti{t r A llll( r 7u lC G¡O t I l¡-100tr,

]l Â TôP ll IRF çI IP'T. l6¿r r Â llll( r 716 tG Gto.2ttt-J(x¡w
4

9l r ?0?5 lG c/r l-IFNS0ll ÀtUt4NUU FINS SA-179nIRFC fçUlCì. t5ó v l¡ nU,
H ô 3al FN(/n tr Â?mm SIRIP BACk EICH END-0.4 IHK r 16

RFI¡'N SCH XXII BORE sA- I 05N7 I l¡+ -FI G.

ot9Ê. fçut qì llt ott r t7 t? ttt r l6n lG íCTSI sA-r06-B
lfìn¡ NPT ^/u Pl I lC SA- I O5N2t-CPI G:

I:ASKEI: l5ill/öI
fl l/8'l . - ll2 U¡lF ì r 25 {l'ì LG- sÂ-t05NHFT çTFFI CH'TíNFP HIN.

ss/sA-36
I ti,

NOt
forSA-335-C16

NOTE: THE FOI.IOWING
for

SHIP LOOSE:
SERVICE:
QWP: 590.2
ACP: AQP-1050(5)
TACK. PRES,/STRUCT
SÎRUCÏ TO STRUCT

IMPACT TEST: NO- pea uo2o{r)¡ucs-ô6(c)
UCs-c8(c)

NO
MTURAL GAS

: AOP-I227(5)
W€LDS 102. 110

WELDS toÎ. tog

PRODUCTION IMPACT TEST REQ'D:
NO

MECH LOADINGS GOVERN PER UG 22: NO

O.l2J m3

508.36 m2
1830 kg
l95J k9

PNT 12

NONE

CAPACITY:
SÙRFACE AREA OF TUBES

INCLUDING FINS:
WEIGHT EMPTY:
WEIGHT FULL OF WATER:
SURFACE Énep¡R¡ltor.t: -'t
PRIMER: L-
FINISH PAINT: I
INSUI.AIION:

lrrg
l.fiPs, r02, 106, ilo

tt at Po{

¡ñ¡aSOI¡8
t02, t08, ilo

rÀ
t

0r¡ u Ro01 PÁss
r04, 106. ilo

(END T0 END 0F CHANNET)

C+ormu d +lsmuÉ o¡ coorrn
1 \7t t 77t t \7t 1 16q

É
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DRESSER{ìAND
ENG¡NE PROCESS COMPRESSOR OIVIS¡ON

SAFETY PRECAUTIONS

THE INSTALLATION, OPERATION, AND MAINTENANCE OF A
COMPRESSOR AND ITS AUXILIARY COMPONENTS MAY INVOLVE
CERTAIN HAZARDS WHICH ARE UNIOUE TO THIS TYPE OF
EOUIPMENT. THE FOLLOWNG LIST OF SAFETY PRECAUT|ONS
MUST BE THOROUGHLY READ AND REVIE\¡/ED WITH ALL
PERSONNEL PRIOR TO WORKING WITH OR ON THE COMPRESS¡ON
EOUIPMENT OR SYSTEMS. FAILURE TO HEED THESE WARNINGS
CAN RESULT IN AN ACCIDENT CAUSING PERSONAL INJURY OR
PROPERTY DAMÂGE.

Do not operate this equipment in excess of its rated capacity.-speed, pressure, and temperature,
nor otherwise than in accordance with the instructions contained in the lnstruction Book. Operation
of the equipment in excess of the conditions set forth in the sales conlract will subject it to stresses
and strains which it was not designed to withstand.

All electric motor and control wiring must be carefully installed in accordance with the National
Electric Code, the Occupational Safety and Health Act of 1970 (OSHA), and any other code
reguirements at the installation site.

Piping subject to temperatures in excess of 175"F (79.4"C) which rnay be contacted by perionnet
must be suitabty guarded or insulated

a

a

a

a

Ventilation of areas and buildings containing compressors handling hazardous gas must be
designed to prevent recirculation or concentration of leaking or vented gases.

The compressor must be fitted with safety valves to limit the discharge and interstage pressures
to a safe maximum. NEVER install an intervening line vafue between a compressor cylinder and
that safety valve.

Safety valves must have their settings tested at least once a year, and more often under eldreme
conditions, using an appropriate bench test.

lf a safety vafue blows during operation, stop the unit immediately and determine the cause.

Pressure relieving devices that are vented to the atmosphere must have their outlet connections
directed away from possible operator positions.

Rotating equipment must not be placed in operation withor¡t adequate guarding of exposed rotating
parts.

Service on a machine shall always start with cleaning the sunounding area outside the machinery
to remove oil which could cause the rnaintenance personnelto slip.

Volatile flammable liquids must not be used as a cleaning agent for engine or compressor parts.
A safety solvent should be used and the parts thoroughfy dried before assembly.

Carbon tetrachloride must not be used as a cleaning solvent. Appropriate provisions for ventilation
should be made when using other halogenated sotvents...

When working with or near pickling or caustic solutions, all appropriate safety precautions must be
taken with respect to adequate ventilation an,J adequate eye and body protection.



Safety Precautions

a Consutt OSHA re regarding clean rnaterials and their use

Air jets must not be used for cleaning work clothes, because of the risk that the jet might enterthe
blood stream via body openings or small skin wounds.

When air jets are used for cleaning worlçieces, for sandblasting or for spray painting, hands and
eyes must be adequately protected against flying debris.

Whenever the compressor is sht¡tdown for repairs, positive steps must be taken to prevent the
prime mover from being inadvertently restarted. These positive actions are described in the

a

a

a

o

lnstruction Book. ln addition, awaming sign bearing a legend'WORK lN PROGRESS - DO NOT
START', or similar wording, shall be attached to the starting equipment.

Whenever an engine or compressor is sht¡tdown, and overheating is suspected, a minimum period
of 30 minutes must elapse before the crankcase is opened. Premature opening of the crankcase
on an overheated machine can resutt in a crankcase explosion.

Prior to opening a recíprocating engine or compressor, or undert"kng " major overhaul, the unit
must be positively blocked against rollover and movement of the running gear. When the unit is
equipped with a flywheel locking device, this device must be engaged to prevent rollover. Blocking
the crankshaft agaínst rotation or blocking the crossheads against movement are altemate methods
of securing the running gear for maintenance work.

Never open a compressor cylinder or any other part of the compression system without first
completely relieving all pressure within the unit and taking all necessary precautions to prevent
accidental repressuring of the system.

Compressors handling toxic or fiammabie gases must be isoiateci from the process piping by
means of blinds, or double valves, and bleeder when rnajor maintenance is required. Before
opening such compressors the equipment should be purged or evacuated- Minor adjustments may
be performed withot¡t blinding provided that adequate precautions, such as depressuring, are taken
to protect personnel. Check valves must not be relied upon for isolating the compressor.

lnconect placement of the inlet and discharge valves in a compressor cylinder can cause an
extremely hazardous condition. Refer to the comprehensive Service Manual before installing
valves.

After any overhaul of an engine or compressor, the unit must be barred through at least one
complete revoh¡tion to ensure that there are no mechanical interferences within the machine.
During this rotation, control and regulating devices for the compressor must be in the Tull load"
position.

Established operating and rnaintenance procedures, as well as basic safety precautions, must be
--.,:-...-J...!L^-^--¡:----l--:-¡-- --l-¡---..1--:-¡--,-¡^^¡-^a-^-^¡L^-^a¡nlk¡lgVleWeU W¡|,¡lUP€lfAll¡lg d¡lU ¡¡¡crllltE¡lAltugPglSUll¡lel cll legulél llltt¡vcllsLrl tlLrt l¡lvlt' tllclllu llrvrrttre.
Newly assigned operators must be trained in the safe operation of the equipment before they are
permitted to operale it.

a

o

a

a
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ENGINE PROCESS COMPRESSOR DIVISION

THE COMPRESSION OF GAS SHOULD BE UNDERSTOOD TO BE INTRINSICALLY
HAZARDOUS. PROPER MAINTENANCE OF THE COMPRESSOR AND ,ASSOCIATED

EQUIPMENT ALONG WITH SAFE MAINTENANCE PRACTICES, IS ESSENTIAL FOR THE
SAFETY OF OPERATORS AND MAINTEN,ANCE PERSONNEL. THESE PEOPLE MUST
READ, AND UNDERSTAND, THE SERVICE MANUALS WHICH HAVE BEEN PREPARED
SPECIFICALLY FOR THE EQUIPMENT.

IN ADDITION, DRESSER.RAND COMPANY SUPPLIES SAFETY I-ABELS AND HAS MADE

THEM AVAII-ABLE FOR AFTERMARKET PURCHASE. THESE I.ABELS ARE INTENDED TO

WARN THE OPERATORS AND MAINTENANCE PERSONNEL OF POTENTIAL HAZARDS.

THE SAFETY I-ABELS THAT APPEAR ON THE FOLLOWING PAGES ARE AVAILABLE
FROM DRESSER.RAND COMPANY. WE RECOMMEND THAT LABELS BE PURCHASED
TO UPGRADE EQUIPMENT ALREADY INSTALLED, TO RE.LABEL EQUIPMENT WHICH

HAS BEEN PAINTED OR TO REPLACE DEFACED I-ABELS.

SIGNAL WORDS ARE USED TO IDENTIFY LEVELS OF HAZARÐ SERIOUSNESS. THEIR
SELECTION IS BASEÐ ON THE LIKELY CONSEQUENCE OF HUMAN INTERACTION WITH
THE HAZARD IN TERMS OF:

. DEGREE OF SEVERITY (minor injury, severe injury, death)

. THE PROBABILIry OF SEVERITY (will result, could result)

DANGER - lmmediate hazards which
WILL result in severe personal injury or death.

Safety Labels

ACAUTION

WARNING - Hazards or unsafe practices which
COULD result in severe personal injury or death.

CAUTION - Hazards or unsafe practices which
COULD result in minor personal injury or
product or property damage.

t
a 9

a
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Safety Labels
Truncated Labels *
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Safety Labels

Part No.

R79453

R794s3P1 *

R79453P2

Size
'10.8 x 6.5

5.4 x 3.25

4.O x2.4

SAFETY LABEL OBDERING FORM
(*) lndicates norrnally in-$ock ¡tem

Label Name Qty. Part No. Size

PREssuRrzED 
ãt9453L 1o'8 x 6'5

EoulpMENT â79453LP1* 5.4 x323
Ræ453LP2 4.0 x2.1

LabelName otv.

Àr^'Q=

HAZAED

R794534

R794534P1

R794534P2

10.8 x 6.5

5.4 x 3.25

4.O x2-4

SPRING
IN

COMPRÉSSION

f,79453M

Ræ453MP1*

Flæ453|vt72

10.8 x 6.5

5.4 x 325

4,o x2.4

FiOT
SURFACE

R794538

R7g.r53BP 1

R79.1s38P2*

10.8 x 6.5

5.4 x 3.25

4.0 x2.4

PRESSURIZED
EOUIPMENT

R79453N

R79¿s3NP1

ñ^t453NP2r

10.8 x 6.5

'..1 x323
t.0 x2.1

HIGH
H¡'{E55Ul'{c

FLUiD

R79.153C

R79-153CP1*

R79.1s3CP2

10.8 x 6.5

5.4 x 3.25

4.o x2.4

EXPLOSIVE
VAPORS

â79.:53V

ã79+s3vP1 *

ræ.:53VP2

1C.8 x 6.5

!.c x2.!

ñl\¿¡l-iúuÁitllü
FÅâ;S

R79.r53D

R794s3DP1 *
R79.rs3DP2

10.8 x 6.5

5.4 x 3.25

4.O x2.4

ROTAÏING
PARTS

ñ;s.153y/

f,æ4s3wP1*

ñæ453$/P2

'i 0.8 x ê.5

5.4 x 325

4.0 x2.4

CRANKCASE
ñAl-iñu

R79.153É

R79453EP1 *

R794s3EP2

10.8 x 6.5

5.4 x 3.25

4.O x2.4

H73¿53P3

RZ9.*s3AP3*

Ræ.r533P3

R794s3CP!Ì

8794530P3*

R79453EPtl

R79453FP(l

R79453HPll

R79453LP3

R794s:rMP3

R79453NP3

Ræ453VPT}

R79.r5:rWP3

32x2.4

32 x2-4

32 x2.4

32x2.4

32x2.4

32x2.4
32x2.4

32x2-4

32x2.4
32x2.4
32x2.4

32x2-4

32x2-4

cotrccr rãl7Erì
EOU:F!,1ENT

SPRii.,¡G IN
COMPFìãSSION

PRESSURIZED
EQUIFI,IÊNT

E(PLGSfVÉ
VAPORS

FOTÅTING
PA.RTS

TOXIC GASES

SUPPÉ:IY Y/HÉN
VJET

ELECTñ¡CAL
HAZAFìD

NOISEHAZARD

HOT SURFACE

'r{lGH PRESSURE
FLUID

RECIPROCAÎNG
PARTS

CRANKCASE
I-TAZARD

TOXIC
GASES

R79453F

R79453FP1*

R79453FP2

10.8 x 6.5

5.4 x 3.25

4.O x2-4

SUPPERY
WHEN
WET

R794s3H

R79453HP1r

R79453HP2

10.8 x 6.5

5.4 x 3.25

4-O x2-4

ELECTBICAL
HAZAFD

-
R79453J

R79453JP1

R79453JP2r

10.8 x 6.5

5.4 x 3.25

4.0 x2.4

PRÊSSURIZED
EOUIPMENT

R79453K

R79453KP1 *

R79453KP2

10.8 x 6.5

5.4 x 3.25

4.O x2.4

TRAPPED
PBESSUFIZED

GAS



DRESSERfiAND
TEGHNICAL COMPRESSOR

TRAINING

THE TRAINING DEPARTMENT OF DRESSER-RAND PROVIDES

INSTRUCTIONAL PROGRAMS WHICH OFFER A PRACTICAL APPROACH

TO TECHNIQUES FOR INSTALLING, OPERATING, MAINTAINING'

REPAIRING AND TROUBLESHOOTING RECIPROCATING DRESSER'RAND

GAS FIELD COMPRESSORS.

BOTH FACTORY SCHOOLS AND SPEC¡FIC COMPRESSOR ON-SITE

PROGRAMS ARE DESIGNED FOR COMPRESSOR MECHANICS'

MAINTENANCE SUPERVISORS, MECHANICAL AND PROCESS

ENGINEERS, AND COMPRESSOR OPERATORS. THESE SCHOOLS ARE

CONDUCTED BY FULL TIME INSTRUCTORS AND PRODUCT ENG¡NEERS.

FOR FURTHER INFORMATION PLEASE CONTACT YOUR DRESSER-RAND

SALES OFFICE OR THE TRAINING DEPARTMENTAT (918) 252-9007 oR
1-800480-3788.

IDfi
GAS FIELD
coilPREslSORS

I\ IDRESSER

illll,
:t '--- !¡

file: gfcadv



 



Form PG-î028-G
July,2000

INSTRUCTIONS

for

OPERATING

and

SERVICING

HOS

GOMPRESSOR

EDRESSERf,A]ìlED
GAS FIELD COMPRESSORS

@ Dresser'Rand Gompany 1999
Printed in U.S.A.



Front Matter

DO NOT OPERATE THIS EQUIPMENT IN EXCESS OF ITS RATED
CAPACITY, SPEED, PRESSURE AND TEMPERATURE, NOR OTHERWISE
THAN IN ACCORDANCE WIÏHJTHE INSTRUCTIONS CONTAINED IN THIS
MANUAL. OPERATION OF THE EQUIPMENT IN EXGESS OF THE CONDI.
TIONS SET FORTH IN THE SALES CONTRACT WILL SUBJECT IT TO
STRESSES AND STRAINS WHICH IT WAS NOT DESIGNED TO
WITHSTAND.

FAILURE TO HEED THIS WARNING MAY RESULT IN AN ACCIDENT
CAUSING PERSONAL INJURY OR PROPERTY DAMAGE.

FOREWORD

READ THE INSTRUCTION BOOK CAREFULLY BEFORE COMMISSIONING THE UNIT

This rnanual contains irnportant instructions and information on the operation and servicing of the Dresser-Rand
HOS compressor and cylinders. THE IMPORTANCE OF GETTING IHTS TTVSIRUCTION MANUAL INTO
THE HANDS OF THE PERSO'V IN CHARGE OF OPERATING THE COMPRESSOR CANNOT BE
OVEREMPHASIZED. All personnel involved in the operation and maintenance of the compressor should have
access to this manual and be familiar with its contents.

This manual is published solely to provide operating and maintenance instructions for the subject compressor.
It contains a detailed description of the compressor and its components; operating instructions and procedures

for installation and maintenance.

This manual is divided into two major sections

(1) FRONT MATTER; containing WARNING, FOREWORD, SAFETY SUMMARY, STATEMENï OF
WARRANTY, LIMITATIONS of LIABILITY and other comments of interest to our customers.

(2) TECHNICAL SEGTION; consisting of five chapters.

CHAPTER 1,

CHAPTER 2,
CHAPTER 3,
CHAPTER 4,
CHAPTER 5,

INTRODUCTION
LUBRICATION
OPERATING AND TROUBLESHOOTING
MAINTENANCE
GENERAL DATA & SPECIFICATIONS

¡L^ ^¡-:-t^-- ^¡-^l -----t-¡-^ 
¡L^r 

--^ -¡a-^L^l 
!^ ¿L- 

---L:-^ 
ÎL--^ 

-l^r^^ -:..^ ^^-!-lIJU ilUt f etf tuvg Utg ì'li,ililcss :rtect ltailtePtaleS utat arttt attaçileu tu l¡tti ¡ilauilil¡ti. I iltiÞtt Pri,ttts gtvti Þ(iildt
numbers that are necessary when communicating with Dresser-Rancj about the equipmeni.

Also, do not remove safety labels. lf these labels are removed or defaced, new ones should be obtained from
Dresser-Rand Company. Refer all communications to the nearest Dresser-Rand Authorized Packager
or the Dresser-Rand Gas Field Compressor Group.

SAtrFTY PRFfÌAI ITIôN.q

Warnings and cautions appearing throughout this instruction manual are of paramount impor-
tance to personnel and equipment safety- Prior to any attempt to operate, maintain, troubleshoot, or
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troubleshoot, or repair any part of the compressor, all DANGERS, WARNINGS and CAUTIONS
should be thoroughly reviewed and understood. Refer to the Safety Summary which follows later.
The information immediately following defines "signal words" as they are used in this manual.

S'G'VAL WORDS ARE USED TO IDENTIFY LEVELS OF HAZARD SER'OUS'VESS. THEIR
SELECTION 

'S 
BASED ON THE LIKELY CONSEQUETVCE OF HUMAN INTERACTION WITH THE

HAZARD IN TERMS OF:

DEGREE OF SEVERITY (minor injury, severe injury, death)

THE PROBABILITY OF SEVERITY (will result, could result)

The word DANGER signifies immediate hazards which WILL result in
severe personal injury or death. ln our lnstruction Book, this should be
construed to be a VERY STRONG Warning (see below).

a

a

å,1#ÅHh¡lNG
The word WARNING refers to hazards or unsafe practices which COULD
result in severe personal injury or death. This is found quite often in the
Instruction Book due to its association with unsafe practices.

ACAUTION
The word CAUTION refers to hazards or unsafe practices which COULD
result in minor personal injury or product or property damage. This word
is found frequently in the lnstruction Book due to the fact that bad
maintenance practices or procedures can so often result in damage to
the compressor. Because what constitutes a "minor" injury is open to
debate, we have upgraded many GAUTIONS to WARNINGS in recent
years.

NOTE

This is advisory in nature and is not intended to warn. SERVICE NOTES refer to
specific procedures, tools or information that will assist maintenance personnel in
completing a specific task. NOTES are used to highlight more general, but not
crucial, information.

The operation and maintenance of a compressor and its auxiliary components may present certain
hazards which are unique to this type of equipment. The following list of safeÇ precautions must be thoroughly
read and reviewed by all personnel prior to working with or on the compressor equipment and systems. These
general statements are expanded upon in the sections of the manual appropriate to their application. Failure
to heed these precautions can result in an accident causing personal injury, death or property
damage.

It

DANGER
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SAFETY SUMMARY

A. All electric motor and control wiring must be carefully installed in accordance with the National Electric
Code, the Occupational Safety and Health Act of 1970 (OSHA) and any other code requirements at the
installation site.

B. Piping subject to temperatures excess of 175. (80"C) which may be touched by personnel must be suitable
guarded or insulated.

C. lt is imperative that all gases lighter or heavier than air, active or inactive, toxic, combustible, obnoxious,
objectional, or in any way harmful to personnel or equipment, be piped away from the compressor. There
must not be any manifolding of vent tubing or piping; nor can back pressure be allowed to develop in any
vent line. Gases may be recirculated as required by the process, but in any case must be controlled and/or
disposed of in accordance with OSHA regulations and local pollution laws.

D" The compressor must be fitted with safety valves or rupture disks to limit the discharge pressures to a safe
maximum. NEVER install an intervening valve between a compressor cylinder and the safety valve or disk.

E. Safety valves must have their settings tested at least once a year, and more often under extreme operating
conditions, using an appropriate bench test.

F. lf a safety valve or rupture disk blows during operation, stop the unit immediately and determine the cause.

G. Pressure relieving devices that are vented to the atmosphere must have lheir outlet connections directed
away from operator stations.

H. Rotating equipment must not be placed in operation unless adequate safeguards have been provided to
protect operating personnel.

Service on a machine shall always start with cleaning the floor and the outside of the machinery to remove
oil, which could cause maintenance personnel to slip.

J. Volatile flammable liquids must not be used as a cleaning agent for compressor parts. A safety solvent
must be used and the parts thoroughly dried before assembly.

K. Carbon tetrachloride, perchlorethylene, methylethylketone and similar solvents must not be used as cleaning
agents. Appropriate provisions for ventilation must be made when using any halogenated or organic
solvents.

L. When working with or near pickling or caustic solutions, all appropriate safety precautions must be taken
with respect to adequate ventilation, and eye and skin protection.

M. Consult OSHA regulations covering cleaning materials and their use.

N. Air jets must not be used for cleaning work clothes, due to the risk of air entering the bloodstream via body
^^^^¡ñ^ô ^' êñôll -l,in ..,a¡ ¡nÀo lÀ/han ai¡ iala ara r raa¡l fn¡ ¡laanina nartc can¡{}rlaclinn ar fnr cnrarrvPgl[tr!r9 vt otIrqI e^ilr Yvvurrvs, rlrrvrr st v.vs.r,,rY ],u, lvr vqr.vv,gvu,rY v, .v, vl,,e,

painting, skin and eyes must be adequately protected against flying debris.

O. Whenever a compressor is shut down for repairs, positive steps must be taken to prevent the prime mover
from being inadvertently energized and started. These positive actions are described in this lnstruction
Book. ln addition, a waming sign bearing a legend 'WORK lN PROGRESS DO NOT START., or similar
wording, shall be attached to the starting equipment.

tv
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P. Whenever the compressor is shut down because overheating is suspected, a minimum period of 30 minutes
must elapse before the crankcase is opened. Premature opening of the crankcase can result in a crank-
case explosion.

O. Prior to opening the compressor, or undertaking a major overhaul, the unit must be positively blocked
against rollover and movement of the running gear. When the unit is equipped with a barring or flywheel
locking device, this device must be used to prevent rollover. Blocking of the crankshaft or crossheads is
an alternate method of preventing accidental rollover.

R. Never open a compressor cylinder or any other part of the compression system without first completely
relieving all pressure within the unit and taking all necessary precautions to prevent accidental pressur2ing
of the system.

S. Compressors handling toxic or flammable gases must be isolated from the process piping by means of
blinds, or double valves and bleeders, when major maintenance is required. Before opening such
compressors the equipment MUST be purged or evacuated.

T. Corrective action must be taken when the cylinder vent gas leakage is excessive or when there is a sudden
increase in the leakage rate.

U. Lifting hoists and similar equipment must be regularly tested and have a sufficient safety factor for the
weight to be lifted. Also, ensure that lifting devices are properly rigged before any lifting is attempted.

V. After any overhaul of the compressor, the unit must be barred through at least one complete revolution to
ensure that there are no mechanical obstructions within the machine.

W. Established operating and maintenance procedures, as well as basic safety precautions, must be reviewed
with the operating and maintenance personnel at regular intervals not to exceed six months. Newly assigned
operators must be thoroughly trained in the safe operation of this equipment before they are permitted to
operate it.

X. Never use an air impact wrench for FINAL tightening of fasteners. An impact wrench cannot impart the
proper bolt or stud pre-stress. See Chapter 5 of this manual for detailed fastener tightening requirements
and procedures.

Y. Specialattention should be paid to alldetailed DANGER, WARNING and CAUTION statements located
throughout this manual, and to all SAFETY LABELS affixed to the equipment.

v
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WARRANTY, REMEDY, DISCLAIMER

A. Dresser-Rand wanants that the equipment manufactured and delivered by Dresser-Rand under the

terms of this Agreement will be free from defects in material and workmanship until the earliest to
occur of the following events:

1. One year after startup.
2. Eighteen (18) months after shipment by packager.
3. Twenty-four (24) months after shipment by Dresser-Rand to Packager

The Packager shall be obligated to promptly report any claimed defects in writing to Dresser-Rand
immediately upon discovery and, in any event, within the above period. After notiee ftom Packager
and substantiation of the claim, Dresser-Rand shall, at its option, correct such defect either by
suitable repair to such equipnrent or part, or by furnishing replacement equipment or part(s), as
necessary, to the original ex-works point of shipment.

B. DRESSER-RAND MAKES NO OTHER WARRANTY OR REPRESENTATION OF ANY KIND. ALL

OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING BUT NOT LIMITED ÏO, THE
IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE HEREBY DISCLAIMED.

C. With respect to equipment, parts and work not manufactured or performed by Dresser-Rand,
Dresser-Rand's only obligation shall be to assign to Packager whatever warranty Dresser-Rand
receives from the manufacturer.

D. Dresser-Rand shall not be liable for the cost of any repair, replacement, or adjustment to the
equipmeni or parts macie by ihe Packager or íor iabor períormed by ihe Packager or others, wiihout
Dresser-Rand's prior written approval.

No equipment or part furnished by Dresser-Rand shall be deemed to be defective by reason of
normal wear and tear, failure to resist erosive or corrosive action of any fluid or gas, or of
Packagers's failure to properly store, install, operate or maintain the equipment in accordance with
good industry practices or specific recommendations of Dresser-Rand.

F. The Packager shall not operate equipment which is considered to be defective without first notifying
Dresser-Rand in writing of its intention to do. Any such use of the equipment will be at the
Packageds sole risk and expense.

G. The repair or replacement of the equipment, spare or replacement part(s) by Dresser-Rand under
this Wananty schedule shall constitute Dresser-Rand's sole obligation and Packager's sole and
exclusive remedy for all claims of defects regarding the equipment and parts furnished hereunder.

H. The compressor owner should contact an authorized Dresser-Rand Packager for all requirod warranty

or non-warranty service.

E

vt
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A.

LIMITATIONS OF LIABILITY

The remedies of the Packager set forth herein are exclusive and the total liability of Dresser-Rand with
respect to claims under this Agreement or regarding the equipment, spare or replacement parts and
services incidental thereto as furnished hereunder, whether based in contract, tort (including
negligence and strict liability) or othenruise, shall not exceed the purchase price of the services or lhe
unit of equipment or part(s) upon which such liability is based.

B. Dresser-Rand shall in no event be liable for any consequential, incidental, indirect, special or punitive
damages arising out of this Agreement or any breach thereof, or any defect in, or failure of, or
malfunction of the equipment or part(s) hereunder, including but not limited to claims based on loss
of use, lost profits or revenue, interest, lost goodwill, work stoppage, impairment of other goods, loss
by reason of shutdown or non-operation, increased expenses of operation, cost of purchase of
replacement power or claims of Packager or customers of Packager for service interruption whether
or not such loss or damage is based on contract, tort (including negligence and strict liability) or
otherwise.

COMMENTS OF INTEREST TO OUR CUSTOMERS

GENERAL

Service Manuals are furnished for every Dresser-Rand Compressor. lf additional details of your job
are required, we will be happy to furnish thls lnformatlon.

This book is intended to cover many of the special points of operating and maintenance of the
compressor components, and to supplement the experience and mechanical ability of a competent engineer.

Dresser-Rand service is available to every compressor owner. We have a continued interest in the
welfare of our machinery. We wish to build and stand by every unit so that the purchase of this compressor
will always be considered a wise investment.

CONSULTATION

Our engineering department welcomes inquiries regarding any phase of compressor practice,
operation and repairs or changes to meet unexpected conditions. Our sales department and branch
representatives will confer with you on any prospective installation or change. Call, write or wire our branch
offices for information and advice on any point.

INSPECTION

These compressors will operate satisfactorily for years with little special attention. A preventative
maintenance schedule will do much to ensure optimum performance of the unit, while avoiding possible
difficulties at some inconvenient time.

v¡t
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RENEWAL PARTS

lf you will write us fully about yonr trouble or unr¡sual wear, we may be able to make helpfirl
suggestions that will correct your problem. We keep standard parts on hand for replacement when required.

SERVICE

Dresser-Rand distributors maintain a force of highly trained Field Service Representatives, skilled in
compressor work, who are available for installation, inspection or repair. They can be secured on reasonable
notice. Contact your nearest Dresser-Rand distributor for service information.

Proper erection and starting of the compressor is extremely important. The success of a unit
frequently depends on how it is installed. We strongly urge that such work be supervised by skilled Field
Service Representatives, who are thoroughly familiar with construction, and who can also instruct the operators
in the care and handling of the equipment.

Many customers, especially those operating several units, have Field Service Representatives make
periodic inspections to prevent malfunctions and to ensure the best possible operating results. These
representatives can explain how to operate D-R units to achieve the greatest possible operating results with
the greatest efficiency and economy, while obtaining the longest possible equipment life.

vl!t
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lntroduction

1.1. GENERALINFORMATION

The first HOS ever built came out in the form of a 2 throw in late 1 980 (YRH 1 01 ). Approximately
a year and a half later, the first 4 throw emerged (YRH113), and in early 1984 the 6 throw made its debut
(YRH174). Since the first HOS was introduced back in 1980, over 650 (and counting) frames have made
their way into the gas field market. Within this time, there have been numerous design improvements,
both in the frame and respective cylinders. The following sections center on these improvements and the
performance capability of the HOS compressor.

1-1.1. Ratings and Performance Gharacteristics

Maximum Allowable Operating Rod load: 60,000 lbs compression and tension

Stroke: 6.00' STROKE 7.00" STROKE

Maximum Speed 1200 PRM 1000 RPM

Minimum Loaded Speed: 500 RPM 500 RPM

Maximum BHPÆhrow: 1000 HP 1100 HP*

Piston Rod Diameter: 2.50 in" 2.50 in.

a\r,liñ¡^r e:r^ô 
^\,âilâhl^. 

2 Ãrì' tÂ Ã^' 2 trì' ')Â Ãfì'vyilrrwgr vr¿gÐ^vqrrqwtç. J,vv - ¿v.wv v.vv -Lv.Jv

Maximum Cylinder Working Pressures: 130 -8800 psig 130 - 8800 psig

Direction of Rotation: Counter-clockwise from pump end view

* Applies lo 2 & 4 throw; 1000 for 6 throw

1-1.2. Design lmprovements

1985 - Increased radii and wall thickness within frame access windows: This area was determined to be
a weak link on some frames due to a casting cooling phenomenon known as "shrink".
lncorporating this change insured a proper cooling rate and eliminated the potential for any
shrinkage to develop, thus maintaining the integrity of the frame casting itself.

1987 - eombined piston rings: These rings replaced the moly micarta type rings. This type of non-
metallic ring supports the p¡ston off the bore thus increasing bore life and reducing the potential
t^- ^^, ,4i^^rvt ùuulilt tg.

1988 - PF valving: This D-R ported valve replaced the l-R channel type and Hoerbiger plate valve. lt's
unique valve plate design and material improved efficiency and reliability substantially.

1994 - Plug unloaders and parlial PF inlet valves: As a result of the number of problems the recip
industry has encountered with finger type valve unloaders, D-R developed a partial valve and
-r..- ---¡^-r- ¡^ --__t_-_
Prug ufiluauef uesrgil [() refJraue lfre uru ilfrge] ryPe. rfils grea¡,ty rfnPfoveo me reilapilty on
unloading devices while improving cylinder loaded and unloaded efficiencies.

1-2



lntroduction

1994 - Internal crankshaft counter weight: On 2 and 4 throw frames, an internal counterweight was
added onto the oil pump end of the crankshaft. Another weight was then mounted externally
onto the coupling hub or flywheel. ln conjunction, these weights considerably reduced the
horizontal moments on these frames. The 6 throw frame due to its cylinder phasing is
inherently balanced and does not have a need for counterweights.

1995 - Gas cooled HOS cylinders: With the introduction of the gas cooled cylinder line-up, this
enabled the customer to make a competitive choice for the application at hand.

1996 - Nodular iron crossheads: Due to the poor casting quality associated with the cast steel
crosshead, the switch to a high strength nodular iron material was made. Not only did this
dramatically improve the casting quality, but this material has better strength characteristics
for reversing loads than the previously supplied cast steel.

1998 - Precision type main bearings: This replaced the shim adjustable type bearing thus making
them much easier to service. Since this involved a physical change with the frame itself, all
frames with this upgrade have a serial number greater than 799 (ex: 6HF800 or 6HF1045).

r998 - lntemal counterweighted crankshañ. This design improvement takes 1994's improvement one
step further by eliminating the need for an external weight. The crankshaft now has a weight
assembled onto both ends. This required a crankshaft change and once again, all frames that
are supplied with this upgrade will have a serial number of 800 or larger.

1999 - Frame oilfilter: The standard single frame oil filter is now mounted on the frame and piped to
the oil header to ease packaging costs and ensure cleanliness downstream of the filter.

1.2. SERIAL NUMBERS

Correspondence conceming your compressor and related equipment must include the serial
numbers of the equipment about which you are writing. A complete record of serial numbers and
other data on your Dresser-Rand compressor is kept at the factory; giving the serial numbers in your
correspondence and parts orders helps us in providing prompt service.

1-2.1. Frame

The compressor frame serial number applies to the frame and running gear parts. lt is
located on a nameplate, which is attached to the side of the frame at the oil pump end. The serial
number is also permanently stamped directly below the nameplate in the frame metal. lt consists of
several letters and numbers. Always give the complete serial number (for example, 6HF-1090).

1-2.2. Gylinders

Each compressor cylinder has its own serial number, which is stamped on a nameplate
attached to the cylinder. The cylinder serial number consists of letters and numbers like the frame
(for example, 6HC-705). The cylinder nameplate also includes other data; this is described in the
section that follows.

ta



lntroduction

',-2.3. Gylinder Nameplate Information

Each cylinder manufactured by Dresser-Rand has a nameplate attached to it. The nameplate
attached to compressor cylinders is shown in Figure 1-1. The nameplate contains information, which
allows both the customer and Dresser-Rand to identify a particular cylinder. ln addition, the
performance information given provides a guide for the operation of each cylinder. The following is
an explanation of some of the terms used on a nameplate.

o o
DBESSEBf,AlID

GÉìS F]ELD COMPRESSORS

57 I O S. GARNETT ROÊD

TULSA, OKLAHOMÊ, U. S. A

o o

CVLINDER IIYFtr SER N@

BORE : NOt'4 [---l i n. BoRE L INERED

MêX. ALLOI,JÊBLE I,JORKIN$ PRESSURE

HYDROSTATIC -IEST PRESSURE

14ÊX. D I SC HÊRG[ TTMPERÊI URE

IN.

PSI

PS]

'F

TP4609A

Figure 1-1. Gylinder Nameplate

A. Cylinder Type, Serial Number, Bore & Stroke

The type of compressor the cylinder is installed upon is stamped in the first block of the
nameplate. The next block is for the serial number of the cylinder. The cylinder serial number is the
most important item stamped on the nameplate, for it allows the customer, the distributor and the
manufacturer to identify a particular cylinder, its specifications, the parts used to build it and the
performance conditions for which it was designed. This is important in that it allows tracking of a
particular cylinder throughout its history, no matter what frame it may be installed on in later years.
Always give this serial number when ordering spare parts. This will expedite the handling of your order
and help prevent shipment of incorrect parts.

The next block on the nameplate is where the cylinder bore size is stamped. The cylinder
bore is the inside diameter of the cylinder. lf there is a liner present, the cylinder bore is the inside
diameter of the liner. There is a block for linered bores on the current nameplate. This is also the
nominal piston diameter. Liners of different thicknesses can be installed in a given cylinder to vary
the Lrore diameter=

14



Introduction

B. Maximum Allowable Working Pressure

The maximum allowable working pressure, or MAWP, is the maximum gas pressure permitted
in the cylinder. The cylinder may be operated for short periods of time at pressures up to this figure
provided that other factors (such as driver horsepower, maximum bearing loads and piping and vessel
limitations) do not prohibit this. Safety valve settings are usually much lower than this figure, and may
never exceed it in any case.

c. Maximum Allowable Discharge Gas Temperature

This is the highest temperature to which any compressor cylinder parts should be exposed.

D. Hydrostatic Test Pressure

The pressure at which the cylinder has been hydrotested. Hydrostatic tests are always done
at pressures greater than the MAWP.

1.5
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Lubrication

2.1. GENERAL

The importance of selecting the correct lubricating oil and then properly maintaining the lubricating
system cannot be over-emphasized. Using a lubricating oil not suited to the application can shorten the service
life of the compressor and lessen its efficiency, as will a poorly maintained lubricating system. Use only a high
grade of oil that meets the general, physical and chemical requirements as specified in this section.

Do not wait for lubrication difficulties to appear. lf there is some question as to the correct lubricant
to use for a particular application, consult a reputable oil supplier.

Lubrication of contact surfaces is intended not only to reduce friction and wear between parts but
also io carry away any heat developed where high speeds and loads are encountered. lf the compressor
lubricating system is to accomplish these purposes, it is essential that the correct oil is used and that the

following recommendations for maintaining the lubricating system are closely observed.

2.2. FRAME ANÐ RUNNING GEAR LUBRICATION SYSTEM

The standard lubrication system is diagrammed in Figure 2-1. The oil is drawn into the
crankshaft-driven gear type oil pump from the frame sump. The pump forces the oil first through a cooler and
then through a filter before it is delivered to the main bearing oil header, which is a pipe cast into the frame.
The oil is delivered to each main bearing through holes drilled in the bearing saddles to the oil header. From

the main bearings, oil passes through drilled passages in the crankshaft to the crankpin bearing. A rifle-drilled
hole in the connecting rod conducts oil from the crankpin to the connecting rod pin in the small end of the rod.

The pin then feeds oil to the connecting rod bushing and to the crosshead which then feeds oil to the guides.

After passing through and lubricating the various parts, the oil drains back into the sump area.

LEGEND
PS - LOW OIL PRESSURE SWITCH;

SET AT 35 PslG (159 kPa)
RV _ REGULATION VALVE;

SETATT0PSIG (414kPa)
SRV - SAFETY RELIEF VALVE (NON ADJUSTABLE);

SET AT 90 PSIG (621 kPa)
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Figure 2-1. Typical Frame and Running Gear Lubrication System



Lubrication

Relief valves, a differential pressure gauge and a low oil pressure shutdown switch are incorporated
into the standard system. These items are described in greater detail in the text that follows.

ln addition to the standard equipment, optional equipment may be incorporated into the system for a
particular application.

A hand-operated priming pump is included in the standard system to permit preJubrication of the
bearings and to build up a slight pressure in the lubricating system prior to start-up. There is a check valve built
into the pump to prevent the reverse flow of oil through the priming pump circuit when the main pump is
operating.

An optional motor-driven auxiliary oil pump can be used instead of the hand-operated priming pump.
When the auxiliary pump is used, a check valve must be located in the priming pump discharge line to the main

oil pump discharge.

2-2.1. Main Oil Pump

The main oil pump supplies oil under pressure to the frame and running gear lubrication system. This
pump is internally mounted inside the frame, as shown in Figure 2-2, and is direct-driven off the end of the
crankshaft by a dowel and hub drive arrangement. The oil pump should not be dismantled unless it has lost
capacity.

A. Main Oil Pump Removal& Disassembly

The main oil pump is internally mounted in the frame and is directly driven off the end of the crankshaft
by a pin and hub drive arrangement. The oil pump should not be dismantled unless it is suspected that it has
lost capacity.

A CAUTION
All precautionary measures specified by the Occupational Safety and
Health Act of f 970 (OSHA) must be complied with when storing, handling,
or using solvents.

Deposits of hard lacquer in the pump assembly are not usually objectionable unless they are extensive
enough to cause binding. Deposits of this nature in the pump can often be removed by flushing the pump with
a safety solvent, without disassembling it.

Disconnect the oil pump discharge pipe and the hand oil pump piping (if used) from the frame end
cover at the oil pump end of the unit.

Remove the shaft-driven lubricator unit (if used) from the end cover by disconnecting the lube lines
and taking out capscrews (A) as shown in Figure 2-2. Use a straíght pull to disengage the drive.

3. Remove the frame end cover and oil pump assembly by first removing capscrews (B) and then
carefully pulling the assembly away from the frame.

2

4. Take the drive hub (C) off the pump drive shaft by removing the setscrews (J)

2-3



Lubrication

LEGEND Ê

= CÊPSCREI,J
CÊPSCREW
DRTVE HUB
CAPSCREW
PUMP HEÊD
PUMP BODY
GASKET
GâSKET
SETSCREt,,
LUBRTCATOR DRIVE

F?-2,"r, I

Figure 2-2. Main Oil Pump and Lubricator Drive Assembly

The oil pump head (E) and pump body (F) are both removed by taking out the long capscrews (D)

that fasten the parts to the frame end cover. These parts are also doweled together. Work carefully
when separating the parts so that the plastic gaskets (G) and (H) are not damaged.

The pump gears and their shafts can now be removed from the frame end cover. Before removing
the oears. mark them so that thev can be re-meshed in the same relative position.

--'-J --"

ACAUTION
All precautionary measures specified by the Occupational Safety and
Health Act of 1970 (OSHA) must be complied with when storing, handling,
or using solvents.

Clean the pump parts in a safety solvent and examine the gears, shafts, and bushings for excessive
wear. lf these parts are badly worn they can be replaced, but it is generally more economical to
install a new pump.

Main Oil Pump Assembly & Installation

lf new shaft bushings are to be installed, they must be shrink fitted (by freezing) into the frame end
¡ar¡ar an¡{ nr ¡mn }raa¡l

l/v, ¡,P 
' 
¡vsv.

Reassemble the pump body and head over the gears and shafts, being sure to place the plastic
gaskets (G) and (H) on each end of the pump body (F). Orient the end cover, pump body and pump
head with the dowels, then insert and tighten capscrews (D) evenly. The total end clearance in the
pump gears should be 0.006 to 0.009 inch (0.15 to 0.23 mm). Tum the pump shaft by hand to check
for any binding in the pump.

Ê
B
C
D
E
F
G
H
J
K

5.

6.

7,

B

1.

2.
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Lubrication

3 Slide the drive hub onto the pump shafr with the key in place, but do not fasten it in place at this time.
Snug one of the hub setscrews against the shaft just tight enough to hold the hub in place during
installation.

lnstall the end cover and pump assembly on the frame, being careful to align the slot in the drive hub
with the pin in the end of the crankshaft. Replace the capscrews (B) and tighten them evenly.

Replace the shafrdriven lubricator (if used) on the frame end cover. An O-ring seal is placed between
the parts. Be sure the drive shafts are engaged properly, then tighten the capscrews (A).

SERVICE NOTE

Access to the hub can be gained through the top inspection opening in the
frame.

6. Position the drive hub on the pump shaft to obtain end clearance of about 1/16 inch (1.6 mm) between
the hub and crankshaft. /f is important that this end clearance be esfabÍlshed to prevent end thrust
on the pump gears. Lock the drive hub in this position with the setscrews (J). There is a tapped hole
in the hub and the setscrews must be inserted into this hole. Tighten the first screw firmly against the
shaft, then run a second one on top of it and tighten it to keep it from working loose. Rotate the
crankshaft through 360" to ensure the crankshaft dowel pin does not bind in the hub slot in any
position.

Replace any piping and frame covers that were removed. Check the piping connections for leaks after
all piping is installed.

2-2.2. Oil Pressure Regulation Valve

The oil pressure regulation valve, illustrated in Figure 2-3, controls the oil pressure to the frame
lubrication system. Any excess capacity is then bypassed to the main oil pump suction. The valve is preset
to relieve at approximately 55-60 PSIG (378-413 kPa). However, field adjustment may be performed to
compensate for differences in oil viscosity. To increase oil pressure, remove the valve cap and turn the screw
clockwise. Under normal operating conditions oil pressure should be kept as near 55-60 PSIG (378-413 kPa)
as possible.

4.

5.

7

CAP

AÞJUSNNG SCREW

JAM NUl

GASKET

RETAINER

SPFING .

VALVE SODY

VALVE PISTON

STOP RING

TP-1æ0.4

Figure 2-3. Oil Pressure Regulation Valve
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Lubrication

lf the regulating valve can no longer maintain system pressure it must be inspected as follows:

To disassemble the valve, remove the valve cap (see Figure 2-3) and its gasket, then remove the
locknut, the adjusting screw, retainer, spring and piston in that order. lt is not necessary to remove the stop
ring under the piston. Examine the parts for wear and/or scoring. Replace any defective parts, after cleaning
all parts to be reused. Assembly is the reverse of the disassembly procedure.

2-2.3. Oil Pressure Safety Relief Valve

The oil pressure safety relief valve, illustrated in Figure 2-4, is set to relieve when excessive pressures
results. This can happen during cold oil starting, when the oil is viscous and pressures are consequently higher,

or in the case of a major blockage in the oil system. The currently installed valve is not field adjustable, nor is
it field repairable. lf the valve malfunctions, order a new valve using the part number contained in the compressor
parts list. This valve is set at 90 PSIG (620 kPa).

LEGEND

GROOVE PIN

CURRENT EARLY
VEFSION

TP-r606-A

Figure 24. Frame Oil Pressure Relief Valves

2-2"4. Hand OilPriming Pump

The standard hand-operated pump or optional motor-driven auxiliary pump is used to prelubricate
bearing surfaces and build up a slight pressure in the lubricating system before start-up. This pump should
require little service.

ACAUTION
On electric motor driven machines a prelube pump is required- See
CHAPTER 5, GENERAL DATA & SPECIFICATIONS for recommended
minimum prelube capacltles.

A. VALVE BODY
B. CAP
C - REGULATING SCREW
O. LOCKNUT
E. UPPER SPRING PLATE
F - SPRING
G . LOWEH SPRING PLATE
H - D|SC

VERSION
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Lubrication

The hand oil priming pump, Figure 2-5, may be serviced easily by first closing all connecting valves
to isolate it from the system, then by disconnecting its piping and removing the mounting capscrews.

LEGENO

I . PUMP HOUSING
2 . NAMEPLAT€
3 . OISCHARGE OECK
4 - CAPSCFìË\'ì/
5 . PIPËPLUG (E)
6. CAPSCREW
7 . LEVEFI
8 -wlNG & SHAFT
9 . OIL SEAL

r0 - LID
1 I . GASKET
12 . ROLLPIN
r3 - SUCTION OECK

456123 7 89101112

A.

1

2.

r3

SEAL OETAIL

Figure 2-5. Hand Oil Priming Pump

Hand Oil Priming Pump Removal& Disassembly

Loosen the capscrew (4), then slide the pump lever (7) from the shaft.

Remove capscrews (6), then pull the lid (10), wing and shaft assembly (8) and oil seal (9) out of the
housing as an assembly.

NOTE

Note the inlet and discharge connections and the relationship of these to the
internal valves. The fill plug (5) will be correctly located at the three o'clock
position upon assembly.

H

3. Remove the housing gasket (1 1) and clean the mating surfaces
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Lubrication

4. Slide the wing and shaft assembly out of the lid. Using a hook or screwdriver, pry the oil seal (9) from
the lid. Note the orientation of the seal lips.

Lift the suction deck assembly (13) and discharge deck assembly (3) out of the houslng (1).

Check the locating pins (12) for damage and replace as required.

B. Hand Oit Priming Pump Assembly & lnstallation

AII precautionary measures specified by the Occupational Safety and
Health Act of f 970 (OSHA) must be complied with when storing, handling,
or using solvents.

Clean all components using safety solvent.

Inspect all parts for wear or damage. Suction decks, discharge decks and shaft and wing assemblies
are sold only as complete assemblies.

lnstall locating pins (12), if removed, then install the suction deck assembly (13) with its valves pointing

towards the center of the pump. lnstall the discharge deck assembly (3) with its valves pointing away
from the center of the pump.

I iah+h¡ l¡ ¡l-.¡i¡ala {ha ail caal acoamlrhr /O\ an¡l nracc lha nil caal inln lha lid r rcinn an arhnr nrêeQ ñrLrv¡ rrrt ruvilvu , \v/ vr rv r¡ YvY v¡

hydraulic press and a suitable seal driver. The oil seal lips must face the oil to be sealed.

Slide the wing and shaft assembly (8) into the lid

NOTE

Be careful not to roll the seal lips during this operation. The raised bosses on
the wing should be pointing towards the suction deck so that the lever can be
properly connected.

lnstall the housing gasket set (11), slide the lid over the shaft and secure the lid using capscrews (6).

Check the shaft end-play. lf the end-play exceeds 0.008 inch (0.20 mm) remove the lid and discard
one ofthe housing gaskets.

L lnstall the hand lever (7) and secure it with capscrew (4).

2-2.5. Oil Pressure Gauges

The standard lubrication system utilizes a pressure gauge containing an integral shutdown switch. ln
addition, a differential pressure gauge is installed across the oil filter inlet and outlet to enable the operator to
constantly monitor the condition of the filter elements. The drop across a new filter with oil at operating
temperature is usually less than 5 PSIG (35 kPa). Cold oil or a difi filter will increase the pressure differential
across ihe tliier. The oii pressure on ihe ciischarge sicie oí ihe Íiiter is ihe approximaie pressure io ihe main
bearings.

5

6
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"

5.

6.
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2-2.6. Low Oil Pressure Shutdown Protection

As described in Section 2-2.5, low oil pressure protection is provided by a combination indicating
gauge and shutdown switch which monitors the pressure at the end of the main bearing oil header away from
the oil pump. The minimum switch shutdown setting is 35 PSIG (243 kPa) decreasing oil pressure. This switch
is set at the factory and should not be readjusted. lf the packager uses their own shutdown device it must be
set at 35 PSIG (243 kPa).

With the crankshafrdriven main oil pump, it is necessary to keep the low oil pressure shutdown device
inoperative during compressor start-up to allow the unit to start and build up the oil pressure.

ACAUTION
Whenever the compressor is started, visually check the switch-gauge to
ensure adequate system pressure. This is necessary as most control
systems have the oil pressure shutdown bypassed for approximately 60
seconds to allow the unit to start and build up the oil pressure. During
this time there is no protection against low oil pressure.

2-2.7. OilCooler (Heat Exchanger)

The standard oil cooler is a shell and tube type heat exchanger with oil in the shell and water in the
tubes. The oil temperature in the frame sump should be maintained within the range given in CHAPTER 5,
GENERAL DATA & SPECIFICATIONS under normal conditions. The oil temperature out of the cooler is
controlled by regulating the flow of water through the cooler. The oil cooler must be periodically inspected and
cleaned if necessary.

A regular periodic maintenance schedule should be established and followed with any heat exchanger.
The following is recommended:

Drain the coolant and oil from the cooler

Remove the bonnets from the heat exchanger and inspect the tubes for erosion or oxide deposits.
Scrape the pencils to expose a bright, clean surface. lf the pencils are eroded to one-half their
original diameter, replace them.

Carefully examine the tube bundles for scale or other build-up and clean as required. After cleaning,
always inspect the tubes for corrosion or erosion.

All precautionary measures specified by the Occupational Safety and
Health Act of f 970 (OSHA) must be complied with when storing, handling,
or using solvents.

Clean all interior surfaces. This can be done several ways. Many deposits can be removed by flushing
with high-velocity steam or water. For more stubborn deposits, wire brushing and rodding can be
employed. Both shell and tube sides can also be chemically cleaned. Make sure any cleaning
chemicals are thoroughly flushed from the heat exchanger before putting it back in service.

1

2

3.

4
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5 Reassemble the oil cooler. Assembly is the reverse of the disassembly procedure.

NOTE

At start-up or after a maintenance inspection both shell and tube sides should
be carefully vented and must be completely filled.

2-2.8- OilFilter

The standard oil filter is frame mounted. This filter is a canister Vpe with replaceable element. A pipe
plug is provided at the bottom of the filter housing to allow it to be drained.

The oil pressure drop through the filter is monitored by the differential pressure gauge and the filter
element should be replaced whenever the pressure drop exceeds 13 to 15 PSIG (91 to 105 kPa) with the oil

at operating temperature. Pressure drop with clean oil at operating temperature is approximately 3-5 PSID (21-

35 kPa Differential); flow rate varies depending upon the viscosity of the oil.

On early units the oil filter is not frame mounted and uses a different style filter arrangement. The oil
pressure drop through the filter is monitored by the differential pressure gauge and the filter element should be
replaced whenever the pressure drop exceeds 8 to 10 PSIG (55 to 70 kPa) with the oil at operating
temperature. Pressure drop with clean oil at operating temperature is approximately 3-5 PSID (21-35 kPa
Differential); flow rate varies depending upon the viscosity of the oil.

To ensure maximum protection for the compressor, check the filter element frequently for clogging
or channeling. The filter element should be replaced whenever the frame oil is changed.

Duplex filters can be supplied by Dresser-Rand as optional equipment. lf these are installed, a
transfer valve enables one filter to be switched "on line" while the other is serviced or placed in the "standby"

mode. Service is similar to that for the single filter element described later.

Oil filter element replacement is as follows.'

1. Stop the compressor, following procedures found in the appropriate section of this lnstruction Book.

2. Drain the filter by removing the drain plug.

3. Remove the canister by loosening the lock ring until the canister becomes free.

4. Remove the element and canister together. Then wash the canlsler w¡th safety solvent, Agitating
the solvent during the process will assist in removing loose dirt. The canister should be thoroughly
dried before installing a new element.

5. lnstall the new element with the canister surrounding the element.

6. Tighten the lock ring.

7. Add oil to fill the canister by utilizing the hand oil priming pump until pressure is reached at the gauge.

2-10
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8. Run the unit, following standard start-up procedure, and observe the filter for leaks. We recommend
an observed run of at least ten minutes.

2-2.9. Frame Oil Recommendations

Use a good grade of highly refined oil as recommended by a reputable oil supplier or company. The
oil selected for use, as a frame lubricant must meet the following requirements.

A. GeneralRequirements

The oil must be welLrefined petroleum product with low carbon residue. lt should not contain fats or
fixed oil compounding. Oil containing rust and oxidation inhibitors and a foam depressant is preferred. The oil
selected must be substantially non-corrosive to the common bearing metals, with a pour point at least 10"F
(5.6'C) below ambient temperature when the unit is started for engine drives.

Multiviscosity lubricants may be used in the crankcase where widely variable ambient temperatures
are encountered, provided that the lubricant maintains a viscosity of 1 15 to 150 SSU (23.7 lo 31.8 cSt) at
normal operating sump temperature.

When heavier lubricants are used to accommodate higher sump temperatures, crankcase heaters
may be required if ambient temperatures fall below 50"F (10"C) to maintain the sump temperature above the
pour point.

It is recognized that the oil recommended by the engine manufacturer (when an engine drive is
supplied) is normally heavier (in the SAE 40 viscosity range). When this is the case and the user desires to
stock only one oil for use in both the engine and compressor crankcases, the heavier weight oil recommended
for the engine may also be used in the compressor crankcase. Under cold ambient starting conditions, it is
recommended that the oil sump temperature be at least 10 to 20"F (5.6 to 11"C) above the pour point prior to
starting for engine drives. This may require the use of auxiliary crankcase heaters.

lf sump temperatures above 165"F (74'C) are experienced, the lubricant should be monitored more
closely for nitration effects and more frequent oil changes should be scheduled to prevent an increase in long
term maintenance problems.

Viscosity Requirements

The viscosity requirements for the crankcase oil are as shown in Table 2-1

C. lnspection

Conduct all testing of the lubricating oil in accordance with the Standard Methods (latest edition) of
the American Society for Testing Materials (ASTM).

D. OilGhange Schedule

The oil should be changed every 20@-.!q!!l[@Ig, or gelt-$J!!9!Ilbg, depending on local
conditions, or as indicated by oil analysis. Most reputable oil companies offer laboratory analysis services of
oil samples on request. We highly recommend the use of this type service. A once-a-month analysis schedule
is recommended when the compressor is operated under severe conditions.

B.
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Where the compressor is operated in an extremely dirty atmosphere, installed outdoors, operated
intermittently, handling foul gas, or where the oil reaches high temperatures in a very hot atmosphere, it may
be necessary to change the oil more often.

Table 2-1. Grankcase Oil Viscos

2-2.10. Frame Oil Level

The amount of oil required may vary slightly from the values listed in Chapter 5 (GENERAL DATA &

SPECIFICATIONS). There is a gauge glass located at the oil pump end of the frame, which should be checked
periodieally, and the oil level maintained as follows:

When the unit is runrrirrg untler nonnal operatitrg cottditiotts, the oil level slrould be maintained to the
line in the center of the sight glass. A filler connection is provided in the frame for adding oil to the
sump.

NOTE

Do not fill to a point where the rotating parts will strike the oil surface; this will
cause foaming and loss of oil pressure from the main pump. lf the oil level is

allowed to drop below the gauge glass, air may be introduced in the oil or oil
pump and cause a fluctuating or total loss of oil pressure to the bearings.

q 
^ 

11 E---^ b--^.L--z-2.t a. rtdttltr E tcdr.trtt

The breather, which is mounted on the frame, vents the frames interior to atmosphere whiie
condensing oil vapors and returning the condensed oil to the frame sump. Examine the element at regular
intervals and service it as required.

åltffinNlNû,
A¡l precautionary measures specilieci by the Occupationai Sat'ety anci

Health Act of 1970 (OSHA) must be complied with when storing, handling,
^' 
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50
7.3

VISCOSITY AT 210'F
(99"C)

Saybolt Universal, SSU
Kinematic Viscosity, cSt

70
13

60
10.5

750
162.5

600
129.5

420
90.5

VISCOSITY AT 1OO"F
(38"C)

Saybolt Universal, SSU
Kinematic Viscosifu, cSt

Below 145"F
(63"C)
çÂtr 2n

I 65-1 80" F
(74-92CÌ

SAE 40

145-165"F
(63-74"C)
sÁE 30

SUMP OIL TEMPERATURE
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To service the element, remove the breather's cover. Clean the element by washing it in a safety
solvent and allowing it to dry.

2.3. CYLINDER LUBRICATION SYSTEM

A mechanical lubricator provides lubrication of the compressor cylinder bores, and pressure piston
rod packings. For some applications, "pumpto-point" lubrication is supplied where each lubrication point is fed
from an individual lubricator pumping unit. Normally, a metered "Block-type" oil distribution system is furnished
with the oil supply coming from the frame. With either method, a check valve is required at the cylinder
connection of each oil line to prevent compressed has from passing back through the lubrication system. Both
systems are described below.

Recommendations are given to enable selection of suitable oil for a particular application and to
determine an optimum feed rate. For external suction lubricator reservoirs, you must maintain a good grade of
lubricant to lubricate internal components. lt must be a viscosity grade of ISO 680 compounded with acidless
tallow AGMA-8. This provides a high degree of sliding motion under pressure and minimizes wear. lt is
recommended that the oil be changed at least every 6 months.

2-3.1 Pump-to-PointLubricationSystem

HOS compressor cylinders are lubricated by a mechanical lubricator mounted on the frame end cover
The lubricator is directly driven by the oil pump drive shaft. The lubricator drive is shown in Figure 2-2.

A. Lubricator Operation

The oil in the lubricator sump is forced by action of the individual pumping units through tubing and
check valves to the cylinder bores and piston rod packing. Each pumping unit in the lubricator is adjustable to
permit regulation of the oil feed to the various points. Each pump unit is actuated by a rocker or roller type cam
follower and cam assembly (see Figure 2-6), causing a plunger piston within the pump body to reciprocate. The
pump stroke, thus the pump output, can be varied by adjusting the adjusting sleeve shown in the drawing.
Maximum output is achieved with the sleeve fully extended from the pump body.

As the plunger moves downward in stroke, oil is drawn through the suction check valve into the
plunger bore from the sight feed reservoir. Removing this volume of oil from the sight feed reservoir creates
a vacuum, which causes more oil to be drawn into the reservoir via the suction tube. A small quantity of oil then
enters the sight feed nozzle and drips into the reservoir below. The quantity of oil can be determined by
counting the drops as they fall. As the plunger moves upward, oil is forced from the plunger bore through the
outlet check valve into the feed line to the lubrication point.

B. Lubricator Adjustment

When starting the unit for the first time, prime each lubrìcator pump as follows:

Remove the sight feed plug and fill the sight feed about one-third full of oil.

Manually operate the pump, using the priming stem, until air-free oil is discharged from the pump
outlet.

1

2
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Figure 2-6. Lubricator Pump Assembly

Connect the lube feed line to the outlet and continue to hand prime until the line is filled. Connect the
other end of the line to the discharge check valve (one at each lube point) and pump a few more
strokes to fill the check valve.

Refill the sight feed to the one-third full mark, then check the reservoir to make sure it is filled and
adjust the pump output (Siep 5).

With the lubricator in operation, observe the number of drops falling through the sight feed glass over
the course of one minute. Adjust the adjusting sleeve to achieve the required number of drops per
minute. See Table 2-2. On a good, airtight assembly it is normalfor the air in the sight glass to be
dissolved in, and gradually replaced by, the oil. This is on no consequence so long as the lubricator
reservoir is maintained full and there are no suction side leads in the pumping unit.

4.

5.
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ACAUTION
lf the oil level in the sight glass constantly decreases during operation,
it indicates that the vacuum created in the sight feed is pulling entrained
air from the oil as it passes through. lf this continues for any period of
time, an air lock in the system can result. When this occurs, the drops
normally seen falling in the sight glass will cease. Because no oil is
getting to the lubrication point, this can cause serious damage to the
compressor. Air lock can be eliminated by refilling the lubricator
reservoir, loosening the lube feed line at the pump outlet and manually
pumping the unit with the priming stem until no air bubbles are visible in
the oil stream. Note that if a fairly rapid loss of oil occurs, the cause is
often a leak on the suction side of the pump.

Table 2-2. Oil Feed Minute Total to der

Drops per minute + .415 = Cubic lnches

2-3.2. Block-type Lubrication System

ln a metered block-type system, the compressor cylinders are lubricated by a completely integrated
unit, which is mounted at the pump end of the frame, and driven direclly by the main oil pump drive shaft. One
or more conventional mechanical 'Torce-feed" lubricator pumping elements pumps oil under pressure in
measured quantities. The system operates as follows: (See Figure 2-7 for a typical installation.) Oil is pumped
into a single main line through a filter and a flow switch. The oil is then discharged into the divider valve
assembly and from there to various points on the cylinder(s). (The number of lubricator pumping elements
varies with the number of cylinders on the frame.) When only a single cylinder is used (in conjunction with a
balance cylinder), the extra block outlets are manifolded together and connected back to one of the drain
connections in the lubricator.
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Fiqure 2-7. Tvpical Block-Tvpe Svstem Schematic

The flow switch can be used to sound an alarm, or it can be connected lo a shutdown device on the
driver. The lubrlcatlon system ls a single-line, progressive, positive displacement system which divides puntp
output into pre-determined, proportional amounts. lt then distributes these amounts to the points of lubrication.
ln this type system, the pistons within each divider block assernbly are cycled by input flow, continuously

dividing and distributing lubricant until input flow ceases. By varying piston diameters, the amount of lubricant
received by one point can be changed relative to the amount received by other points in the assembly. The
piston not only divides the flow, but also proportions the flow. Due to the valve arrangement, this dividing and
proportioning action starts again when input flow is resumed. This assures positive lubricant delivery to each
point. Figure 2-8 shows how each piston is "valved" by the completion of a full stroke of a previous piston.

Each divider valve assembly consists of 3 to 8 valve blocks mounted to a base block. O-ring seals
between the base and valve blocks provide leak-proof sealing to pressures as high as 6000 PSIG (41.4 Mpa).
Lubricant outlets are located in the base block, thus providing easy removal and replacement of worn or
contaminated valve blocks without disturbing the base mounting or lubrication lines. All valve blocks are
interchangeable in any position on the base block.

One divider valve assembly is capable of serving up to 16 points of lubrication. When more than 16
points of lubrication are to be served, or when good design dictates, a two-stage system is employed. The first
stage (the master block) proportions the pump flow, which is subdivided at the second stage (secondary blocks)
into the required volumes. ln this manner, a multiple number of points can be properly lubricatèd from one pump
supply.

NOTE

Since the block{ype system is based on positive displacement, never block a
point intended to be used or try to feed two points from one outlet.

PRI
DIVI DER VALVE
ASSEMBLY
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Figure 2-8. Divider Valve Piston Operation

Piston diameters have been selected to provide proper lubrication volumes to each lubrication point.
Standard piston sizes result in stroke outputs of 0.006, 0.009, 0.012, 0.018, and 0.024 cubic inches. Each
piston makes two strokes (backwards and forwards) per cycle. Two points of lubrication can thus be served
from each piston. This type of block is called a "T" (twin-two outlets). The output from each end of a piston
can be internally combined to provide twice as much volume to one point. This Çpe of block is called an "S"
(single-one outlet).

Table 2-3. Oil Per

I.0481245

4.0242247

6036118S

30182187

4024,|12S

2.0122127

2.o't216S

,|.00626T

One drop equals about 0.002 cubic inches
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1

The output per cycle of each proportioning piston in any given divider block assembly and its relative
value to other proportioning pistons in the same divider block assembly is shown in Table 2-3. Valve blocks are
marked "T" for twin and "S" for single.

Keep in mind that while the divider block assemblies supply the relative proportions to points of
lubrication, the total volume of oil to all points of the system for any given time period is governed by the
lubricator pump supply volume.

ln some installations, the output from two adjacent valve blocks may be internally combined and

discharged from one outlet. This is called cross-porting. Newer blocks are externally cross-porled.

A. Filling and Purging the System

To ensure proper operation of the lubrication system before start-up or after an overhaul, it is

imperative that all tubing and components be filled with oil and free air.

To properly fill and purge the system:

Loosen the tube nuts at all injection points. Loosen the tube nuts at the inlets of all secondary divider
valves and loosen the four sockethead setscrews at the inlet end of the block. Loosen all alternate
outlet plugs on the face of the master divider valve.

Remove one alternate outlet plug from the master and connect a manual oil pump to the alternate
outlet. (This pump is available from Dresser-Rand. See Figure 2-9.)

Operate the rnanual pump unti! clear, air-free oil appears at the inlet of the secondary, then tighten
the secondary inlet connection. After tightening the inlet connection, continue to pump until clear oil

emerges from the four sockethead setscrews, then tighten the setscrews.

HAND PUMP

LUBE OUTLETS

INOICAÍOR PIN UP

MASTER DIVIOER

SECONDARY OIVIDER

2.

?
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4- Continue to pump until air-free oil is discharge at all injection points served by the secondary divider,
then tighten the tube nuts at these points. After all lines to the injection points have been filled and
tightened, operate the pump for a few strokes while checking for leaks.

Remove the manual pump from the master divider alternate outlet, replace the plug (fingertight),
connect the pump to another alternate outlet in the master and repeat the procedure outlined above.

After all altemate outlets have been purged, and all altemate plugs replaced (fingertight), connect the
manual pump to the check valve on top of the manifold bar.

Proceed to loosen the following connections: cap of the atmospheric indicator in manifold bar, inlet
connection at the flow-meter, no-flow valve, high-pressure switch and master divider valve. Also
loosen the four sockethead setscrews and the inlet end of the master.

Operate the manual pump, filing the system from the manifold bar until clear, air-free oil appears at
each disconnected point in turn. Tighten loose connections, starting from the atmospheric indicator
in sequence to the master divider inlet and sockethead setscrews. Continue pumping until clear oil
appears at all master alternate outlets. Tighten all alternate plugs in the master so that the entire
system is now completely sealed and oil-tight.

Operate the manual pump for a few more strokes to finally check for leads or malfunction. Remove
the manual pump and plug the check valve.

10 Disconnect the fittings that connect the lubricator pumps to the manifold and operate each pump
manually until a steady flow of oil emerges at the top of the pump line.

11 Connect the pumps to the manifold; the system is now ready to operate. Use the correct, clean, and
filtered oil at all stems and be sure the reservoir is adequately filled at all times.

B. Maintenance and Troubleshooting

Performance indicators are used to signal excessive system pressure and localize problem areas. Pin
type indicators use a rupture disc, which bursts at a predetermined pressure, and causes an indicator pin will
remain out until the disc is replaced and the pin is manually reset. Controls can be installed to sense a pressure
signal caused by blockage. This signal can be used to shutdown the compressor or ring an alarm. The rupture
disc must be replaced to restore normal operation.
A blockage in the lubrication system may be caused by any of the following:

Crushed tube line in the system
Blocked or carboned infection point
Blocked divider valve assembly

lf blockage occurs anywhere in the divider valve system, proceed as follows:

ACAUTION
Handle all parts with great care and ensure complete cleanliness. These
parts are manufactured to very close tolerances and any nick, scratch,
or dirt left on them will interfere with proper operation of the divider
block.

5.

6.

7.

I

9.
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4.

5.

b-

2.

3.

Connect a manual oil pump, with gauge, to the inlet of the master divider valve and try to cycle the
system by pumping oil into the master. lf the master divider is equipped with indicators and the
blockage is downstream of the master, one of the indicator pins in the master will protrude. Blockage
is then down stream of the discharge line common to the protruding pin. lf the system will not cycle
and no indicator pin is "up" in the master divider, blockage is then within the master divider.

lf the master divider valve is not equippcd with pin-type indicators, remove (one at a time) each
alternate outlet plug in the master, which is common to a discharge port. (When plugs are removed,
trapped lubricant will usually surge out of the altemate outlet hole which is common to the blocked out-
going line). Pump oil into the inlet of the master after each plug is removed; if pressure drops, the
blockage is downstream of the last outlet so tesled. While pumping oil into the master, (with all

alternate plugs removed), if no oil is discharged at any open port the blockage is within the master
divider valve.

Proceed to the secondary divider valve, which is downstream from the blocked port, and remove each
alternate plug, which is common to a discharge port. lnsert the manual pump into the alternate outlet
port back at the master divider valve, which serves as a lubricant to this secondary assembly. Pump
oil into the master altemate outlet; if lubricant is discharged freely through each of the alternate outlets
in the secondary, blockage is not in the secondary divider valve but is downstream of it.

Connect the manual pump into each alternate outlet (one at a time) of the secondary block. lf, while
pumping oil into one of the secondary alternate outlets, pressure builds up, the blockage has been
located. Look for crushed lines, or a blocked injection point.

lf the secondary divider valve will not cycle or discharge lubricant through the open alternate ports,

blockage is within the divider valve. lf the divider is blocked internally, it must be removed,
disassembled and cleaned.

Before disassembling the divider valve, remove only the piston enclosure plugs and with strong finger
pressure, work the piston back and forth without removing it. lf all pistons are moveable, replace the
enclosure plugs and retest the assembly by pumping oil in the inlet. (The particle of dirt, wlrich rnay

have caused the intemal blockage, may now be dislodged and the assembly may be back in working
condition with no further service to be performed.)

AII precautionary measures specified by the Occupational Safety and
Health Act of 1970 (OSHA) must be complicated with when storing,
handling, or using solvents.

lf piston is jammed, proceed with further disassembly, first making a note of valve block positions on
the base (for example; lnlet-6S-24T-9T). With individual val';e blocks on the bench, rernove the piston

enclosure screws. Working with one biock ai a iime, remove ihe pision. lf ii appears io be siuck,
try removing it from the other direction. The piston may have to be forced out of the block by tapping
it with a brass rod. When the piston is removed, flush the piston and block with a suitable solvent.
Blow out all ports thoroughly and use a small piece of soft wire to probe the passageways. lnspect

the cylinder bore for scratches or score marks. lnspect the piston in the same manner. lf either of
these parts is damaged, replace the valve block. lf the block and piston both appear to be in good
condition, reassemt¡le the parts, making sure lhe piston slides smoothly and snugly in the bore. The
final step is to disassemble and clean the base block.

7
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8. After the entire assembly has been cleaned, blown-out, inspected and found to be in working
condition, assemble the divider valve, positioning the valve blocks on the base in their original order.
Test the operation of the assembly with a manual oil pump. lf it now functions properly, replace the

divider assembly in the system and test for proper system operation.

2-3.3. CylinderOilRecommendations

Four classifications of lubricating oil have been developed to cover the normal lubrication requirements
of compressor cylinders. The physical and chemical properties of the four oil types generally recommended
for these units are listed in fable 24. (This table is general in nature and covers conditions and pressures not
necessarily applicable to HOS compressors.)

Selection of the proper type of oil for your particular application normally will be determined by the
discharge temperature and also by the gas quality with respect to "wetness". Consideration also must be given
to the local operating conditions. Review this set of oil selection instructions with your oil supplier and compare
your particular operating conditions with those listed in Table 2-4 for the various type cylinder oils.

ln addition to the operating conditions given in Table 2-4, the following information also must be
considered when selecting the type of oil to be used in a particular application.

For Type 2 and 3 oils, the gases handled must be dry; that is, gases which do not carry suspended
liquid, contain water vapor or other condensables which remain in the super-heated vapor state throughout the
compression cycle. For Type 2X and 3X oils, the gases handled occasionally may carry small quantities of
suspended liquid into the cylinder or may deposit some condensation in the cylinder. type 2 oils are generally
used when the operator wishes to use internaþcombustion engine lubricating oil.

A. GeneralRequirements

These oils are well-refined petroleum products of the general types listed. They should be prepared
from selected stacks of either naphthionic or paraffinic type, processed to minimize deposit formation. Superior
rust-preventative properties also are desired. The pour point must be consistent with the lowest ambient gas
intake and cylinder temperatures to be encountered. The pour point always must be sufficiently lower than
ambient temperature to permit the proper rate of oil feed by the lubricator. ln handling low-temperature gases,
select oil of suitably low pour point, on the basis of intake and cylinder temperatures, to maintain a fluid of
lubricant in the cylinder.

Type 2 - lnternal-combustion engine lubricating oil of the following classes:

Straight mineraloil,
Additive-treated, non-detergent oil.
Detergent engine oil.

Type 2X- Compounded compressor cylinder oil with 5% compounding is recommended. This oil must be
capable of providing an improved state of boundary lubrication and must resist the washing effect
of the particular condensate involved.

Type 3-

Type 3X-

Rust and/or oxidation-inhibited oil or straight mineral oil is acceptable.

Compound compressor cylinder oil with 5 to 10% compounding is recommended
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0.65
Max.

0.65
Max.

0.45
Max. r

0.45
Max. t

Carbon Residue
(Conradson)

0.00 Max0.00 Max0.00 Max0.00 Max

Neutralization Value
(color);

Total Acid Number
Strong Acid Number

0.50 MaxSulfated Ash

Viscosity @ 210"F (99'C)
Saybolt UniversalSSU
Kinematic Viscosity cSt

105 Min.
21.5 Min.

105 Min.
21.5 Min

72Min.
13.3 Min.

60 Min.
10.2 Min.

Viscosity @ 100"F (38'C)
Saybolt UniversalSSU
Kinematic Viscosity cSt

780 Max.
168.4 Max.

410'Min
210" Min

410'Min
210'Min

380" Min
193'Min

380'Min
193" Min

('F)
fc)

Flash Point
(Open Cup)

REQUIREDNONO

Special Requirements:
Cylinder with discharge
pressure of 2000 to 7000 PSIG
(13.8 to 48.27 Mpa)

REQUIRED

POSSIBLENOSuspended liquid present POSSIBLENO

POSSIBLENOPOSSIBLENOCondensed water vapor
present

> 350"
> 177"

Max.350'
Max. 177o

Max.350'
l{iax. 177'

Discharge Temp.
("F)
("c)

> 350'
> 177"

Type 3XTypo 3Type 2XType 2Operating Conditlons

Table 2-4. Standard Oil Recommendations

NOTES:' =Ash-free basis

This oil must be capable of providing an improved state of boundary lubrication and must resist the
washing effect of the particular condensate involved.

Serviee Considerations

On multi-stage and circular type compressors, or other applications involving high cylinder discharge
temperatures, it is necessary to use higher viscosity oil than is normal.

2 When a gas being compressed is saturated with water or hydrocarbons, it is mandatory that a 3X oil
be used.

Certain lubricating oil additives will cloud the glycerin-water often used in lubricator sight feeds,
lleuessltilung ilcquellr uf rilllges ur ulc ililÃturs.

B

1.

3
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4. On services that are compressing air, it is recommend that a synthetic type lubricant is used.

ACAUTION
The continuous or intermittent carry-over of liquid to compressor
cylinders requires the installation of efficient separators.

c. lnspection

All tests of cylinder lubricants should be conducted in accordance with the Standard Methods (latest
edition) of the American Society for Testing Materials (ASTM).

D. Synthetic Lubricants

ln general, our experience with synthetic lubricants indicates that they will do a commendable
lubrication job when the compressor is correctly prepared, the lubricant properly selected, and the lubricant is
supplied in sufficient quantity.

Past experience has shown that it is difficult to properly break in new compressor cylinders,
particularly larger sizes, on synthetic lubricants. Therefore, we recommend that cylinders first be broken in (at
least 150 hours of running time or until the bore surfaces have taken on a glazed appearance) using a 3X oil.
After the break-in period, switch to a grade of synthetic lubricant per the lubricant manufacturer's

recommendation.

ln those few cases where it is absolutely impossible to break in the compressor cylinders on a mineral
oil due to system contamination, note that the danger of cylinder scuffing does exist. Extreme cleanliness of
suction piping is absolutely mandatory if scuffing is to be avoided because the film thickness of a synthetic
lubricant is generally less than with mineral oil. We further recommend that the particular grade of synthetic
lubricant be on the higher side of the available viscosity range.

It is important that the quantity of synthetic lubricant fed to the cylinder be ample to wet the entire
bore surface and that actual inspections be carried out within a few hours after switching to synthetic lubrication
to determine that the feed rate is adequate. We recommend that the lubricator be adjusted to provide
approximately double the flow of synthetic lubricant as opposed to mineral base oil during initial start-up and
break-in.

Occasionally, units must be started and broken in during low ambient temperatures. Due to the
extremely high viscosity index of most synthetic lubricants, take precautions to ensure that the lubricant is warm
enough to flow properly.

It must be again pointed out that synthetic lubricants should not be used in the compressor unless the
unit has been correctly prepared.

2-3.4. Break-in and Operation

Because of the wide range of compressor cylinder sizes and designs, as well as the varying operating
conditions encountered at different compressor installations, it is not practical to specify a rigid break-in
schedule for the compressor cylinders. On compressor units the break-in of compressor and cylinder end parts
is done concurrently, with the load and speed gradually being increased during the break-in period,
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The compressor cylinders must be broken in gradually because it is necessary that mating parts

establish a satisfactory running fit with each other. To do this, there must be a certain amount of wear between
the mating parts. Also, during this break-in period, the cylinders may be exposed to dirt, welding beads and
other foreign material. This is normally the most critical period in the service life of the cylinder and the
demands on the cylinder lubricant are the most extreme at this time.

During the breakìn runs, it is also necessary to feed the maximum amount of lubricant in order to help

flush out wear particles and foreign material.

Prior to starting the unit for the first time, check to see how many compartments in the compressor
cylinder lubricator are used to lubricate the cylinder bores and the piston rod packings. Fill these particular

compartments with the break-in oil selected and adjust eaeh of the pump units in these compartments for
maximum oil feed. Disconnect all lubricator lines at the cylinders and packing glands; then, operate the
lubricator pump(s) manually until oil appears at each broken connection. This may required the compressor to
be rotated in order to manually pump each plunger. Reconnect the piping and operate the pump(s) several
strokes to assure an initial supply of oil at each point of lubrication when the machine is started. Also, during
the priming period check lubricator piping and connections for possible leaks; any leads found should be

corrected at this time.

NOTE

lf the compressor cylinders are being lubricated by a block-type oil distribution
system, all piping and components in that system must be filled with oil and
purged of air; this must be done manually, following the instructions found later
in this chapter.

The following time schedule is generally applicable for lubricating the compressor cylinders during the
break-in period, when the cylinders will ultimately be lubricated with a petroleum based product:

For the first full week of operation the lubricator pumping units should be adjusted for maximum feed
rate. As the cylinder wears in, occasional inspections should be made to the cylinder bore to see if it is taking
on a glazed appearance. Should any trouble develop (usually in the form of increased temperatures) as the
oil is being diluted, increase the pumping rate until a glaze is formed on the cylinder walls.

It is usually desirable to reduce to a minimum the quantity of oil ftom the lubricator to the compressor
cylinders and rod packing from the standpoint of oil economy, coupled with the need to avoid excessive oil in
the discharge and carbon build up in the packing. Because of the widely differing conditions under which these
units operate (the variety of cylinder sizes, pressures, temperatures, and types of gas handled) it is impossible
to establish any ironclad rule for the quantity of oil required for cylinder and piston rod lubrication. The ideal
condition is to feed the minimum quantity that will adequately lubricate the surfaces. This minimum quantity can

be established only after several weeks of operation and experience.

We offer as guideiines the foliowing:

Under normal operating conditions, the amount of cylinder oil required for the various cylinder
sizes and pressures are displayed in Table 2-2. These feed rates are approximate and are
based on an empirical formula that varies to suit the particular conditions of service of the
compressor cylinders and the gas compressed. The figures given are the suggested normal
feed rates when clean and dry conditions prevail in the compressor cylinder. Wet and dirty
-¡- ^- ^^-----^^i -^^ .^-.. -^-..:-^ ì^^,^^â^¡ t^^i^ ^^ ^^^¡¡r:^^^ ¡li¡lat¡illl (,l UUlllPIttùùVu gdù ltldy lEqullE lllvlEsÐgu lgeuù dù uullulllvltÐ uletqts.

a
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a The feed rates given are the totals for the cylinder bore and packing, and are based on an
average sized drop (with 14,000 drops equaling one pint of oil at 75'F). Any variation in drop
size will require recalculation. To determine the feed rate for each individual feed, divide the
drops given in the table by the number of lubricator lines (feeds) to the cylinder. Adjusting the
oil feed rate at the lubricator will increase or decrease the flow rate the same amount to each
lubrication point. Check all lubrication points to determine the optimum amount. Again, the
figures given are only an approximation. For a more detailed lubrication rate requirement refer
to the packager guidelines and/or compressor lubrication schematic. Good judgement is
required whenever the particular conditions of service are out of the ordinary.

NOTE

The figures given in lable 2-2 are for gravity and vacuum type sight feed
lubrication. Feeds to cylinder bores never should be less than two drops per
feed per minute, under any circumstances.

Oil feed rates to the piston rod packing also will depend upon the condition of the air or gas
compressed. Under normal clean and dry conditions, four to five drops of oil per feed per minute should be
satisfactory. During the first few weeks, it is better to feed too much oil than too little, After the packing rings
have seated themselves on the rod, the lubrication to the packing should be just enough to maintain a very light
film of oil on the rod.

The compressor cylinder bores, valves, and gas passages should be carefully examined each time
before and shortly after any reduction is made is cylinder lubrication, and the reduction must be made in small
steps. The correct oil feed is that which willjust maintain a light film on the cylinder walls. a puddle of oil in the
counterbore at the end of the cylinder or in the discharge passage can be evidence of over-lubrication or
unsuitable oil. The appearance of any dry spots on the cylinder walls is definite evidence of inadequate
lubrication or an improper combination of temperature, gas characteristics and oil.

2-3.5. ExtendedShutdown

When the compressor is shut down for more than a few days, it is recommended that precautions be
taken to keep the cylinders in good condition during the shutdown period. An extra quantity of oil should be
pumped to the cylinder bore and piston rod packing, by manually operating the mechanical lubricator pumping
units, just prior to shutting down the compressor when an extended shutdown is planned. Periodically
thereafter, oil should be manually pumped to the cylinders while barring the unit one and quarter revolutions.

2.3.6. SYSTEM MALFUNCTIONS AND THEIR CAUSES

1 Pump does not discharge lubricant:

O

a

Empty reservoir

Air entrainment
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2.

Clogged filter

Blocked main line, divider valve or injection point

o Disc pressure rating incorrect for the system

3. Divider valve does not cycle:

Contaminated or stuck piston

o High pressure downstream; broken tube line serving this valve

4. Divider valve leaks:

Valve block screws loose

O-ring not installed

¡ O-ring damaged

5.

Blocked line downstream

Blocked injection point

lmproperly drilled tube fitting

Rupture disc pressure rating incorrect for system

Pump repeatedly ruptures disc:

o

a

a

o

Divider valve repeatedly ruptures disc:

o

a

a

a
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6

7

Flow meter does not register counts:

a

o

o

o

o

o

a

Loss of lube supply

Broken line

lnoperative divider valve in flow meter

Damaged linkage

. Loss of air supply

o lnoperative air valve

a lnoperative air cylinder or counter

lncorrect adjustment

Valve improperly installed

Stuck or contaminated piston

No-flow valve fails to properly shut down:
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3.1. GENERAL

The operator should carefully read this section before the unit is prepared for its initial start. The
purpose of this section is threefold; first, to familiarize the operator with the requirements of the unit; second,
to outline the recommended procedures for starting, loading and stopping the unit; and third, to assist the
operator in setting up an efficient inspection and maintenance schedule. Optimum performance can be obtained
by closely adhering to the instructions in this section.

After the operators have started the machine a number of times, and have received experience in
caring for it, starting will become a routine procedure. However, there are a number of special precautions that
must be taken when starting a eompressor for the first time. Carelessness or lack of knowledge can result in

serious damage to the equipment and to personal injury. lf possible, an experienced erection engineer should
supervise the initial start of the unit; even then, the regular operators should be well acquainted with the details
of the machine, the precautions to be taken when starting, and the reasons for them.

When the unit is checked out prior to initial start-up, it is an excellent idea to log important clearances
and runout figures. This will establish benchmark readings for these clearances, which will allow calculation of
wear rates and establish a meaningful maintenance schedule. lt is equally important to log these same
clearances after any major overhaul.

3.2. PREPARAT¡ON FOR ¡NITIAL START

NOTE

On a new compressor no internal inspections are required. (lf the machine has
set for over 6 months refer to Section 3.2.3)

ACAUTION
Refer to the instructions supplied by the manufacturer of the compressor
driver when preparing the unit for start-up; carefully follow the
manufacturer's recommendations. This also applies when placing into
operatlon accessory equipment items such as coolers, filters, pumps, and
similar equipment.

Thoroughly inspect the entire machine to be certain there are no loose parts or tools where they can
cause damage or interfere with start-up.

3-2.1. Alignment Gheck

ACAUTION
It is extremely important that the driver-to-compressor alignment be
checked before start-up.
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1

2

NOTE

The following procedure is designed for a standard flex type coupling alignment.

A check of the drive alignment is required before starting the unit. The purpose of this drive alignment
check is to verifu that, during positioning of the skid, the alignment of the driver crankshaft to the compressor
crankshafr has not shifted. The following procedure applies to the coupling drive anangement normally supplied:

Make a suitable fixture to mount two dial indicators at the coupling hub.

After the fixture is securely fastened to the coupling hub, mount a dial indicator to read on the outer rim
of the compressor coupling hub and another indicator to read on the face of the hub.

Rotate the driver through one complete revolution and bring both indicators to the top vertical position
with the respect to the driver flywheel; then, using a marking pencil or chalk, place reference marks
on the flywheel and flywheel housing. These will be the zero reference marks.

Mark the flywheel housing at the 90', 180" and 270" positions. These marks will be used as reference
points to take the dial indicator readings.

Using a bar, shift both crankshafts against their stops in the same direction.

Zero the dial indicators, with the driver flywheel at the top vertical reference marks, then rotate the
driver to the 90' mark and take an indicator reading; repeat at the 180" and 270 marks and lhen
return to the starting point. Recheck the zero settings at the starting point. Be sure the driver and
compressor crankshafts are first shifted per Step 5 before recording the indicator reading at each
reference point.

Compare the dial indicator readings to determine the main point of misalignment. lf readings taken at
the 180" reference point indicate that the driver is high or low at the drive coupling end, this will, in most
cases, indicate that the driver end of the skid is not properly leveled with respect to the compressor
end. Correct this misalignment by raising or lowering the driver by readjusting the shimming at the
dríver mounting points.

When it has been determined that all possible misalignment has been conected by raising or lowering
the driver, take a final set of indicator readings at each of the reference points. The coupling
misalignment should be as close to zero as possible and must not exceed 0.005 inch (0.13 mm) Total
lndicator Reading when the equipment is up to operating temperature. Therefore a tolerance for
thermal growth should be considered when performing this cold alignment procedure. (See CHAPTER
5 for specifications). lf further alignment adjustments are necessary, do this by adding or removing
shims from the driver mounting points and by moving the driver sideways, if required, using jack screws
against the sides of the driver base.

NOTE

ln most cases, Dresser-Rand specifies coupling misalignment limits that are
much tighter than those allowed by the coupling manufacturers. Always adhere
to the Dresser-Rand limits.

3.

4.

5.

6.

7

I
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3-2.2. Lubrication Systems

Refer to CHAPTER 2, LUBRICATION for a detailed description of the compressor frame and running
gear lubrication system, and the compressor cylinder lubrication system. Recommendations for
selecting the proper oils for frame and cylinder lubrication will also be found in CHAPTER 2. The

operator should be thoroughly familiar with the lubrication requirements of the compressor before
starting the machine.

1

2" The following procedure should be used to check the entire frame lubricating system prior to starting
the compressor for the first time:

The rust preventative coating applied to the lube system at the factory is soluble with the
recommended lubricating oils and need not be removed.

ACAUTION
All precautionary measures specified by the Occupational Safety and
Health Act of 1970 (OSHA) must be complied with when storing, handling,
or using solvents.

Check all oil piping for tight connections.

Fill the frame oil sump to the level indicator on the oil level gauge. Refer to CHAPTER 2,
LUBRICATION for the grade and quantity.

We recommend the operator use a manual or motor-driven priming pump to circulate the oil
and fill the lubricating system (Vent air from oil fllter while circulating). The bearings may
suffer from a "dry" start. Add oil to the frame sump as required. Do not fill above the level
mark on the level gauge because the rotating compressor parts may strike the oil surface,
causing foaming and loss of oil pressure.

E. Continue to operate the priming pump until pressure indication is seen at the gauge. Check
external oil piping during this period for tight connections.

3-2.3. Compressor Gylinders

NOTE

The compressor is normally shipped from the factory with externally fed lube
pumps with oil supplied from the frame oil system. Should special oil lubricant
be required please consult with the factory.

Fill the lubricator box with high-grade lubricating oil. The same oil selected for the frame can be used
in the lubricator box. This oil is for lubrication of the camshaft, pump rocker arms and the gears inside
the lubricator box.

2 Disconnect all lubrication lines and prime until all air is forced out of the lines and oil appears.
Reconnect the lines and cycle the lubricator pumps a short time so the cylinders will be lubricated as
soon as the compressor is started. The lubricator feed(s) should be initially set for maximum flow.
Once the compressor is started, the oil lines will remain full of oil. After a few days of operation, as
the cylinders wear in and the bores become glazed, the oil feed rate can gradually be reduced. This
is described in more detail in the break-in instructions, which are found in CHAPTER 2, LUBRICATION.

A.

B.

c,

D

1
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2.

If the machine has sef for over 6 months proceed with the followìng:

3. Remove the outer head and inboard suction valve assembly from each compressor cylinder and inspect
the cylinder bores.

4. Reassemble the cylinders using adequate lubricating oil.

NOTE

For cylinders operating in non-lube service re-assemble cylinders dry.

3-2.4. General lnspections and Adjustments

I Check, and tighten as required, all bolts and nuts to be sure that all is ready to start. Refer to
CHAPTER 5, GENERAL DATA & SPECIFICATIONS for specific tightening recommendations.

The piston rod runout has been checked and piston end clearances have been set at the factory.
However, if an outboard cylinder support has been installed in the field then the rod runout must be
checked prior to starting the unit. Refer to CHAPTER 4, MAINTENANCE for detailed procedures for
checking the piston rod runout and piston end clearances. The final settings should be recorded for
future reference.

3. Prepare the compressor driver and any accessory equipment for initial starting and operation per the
manufacturer's recommendations.

3-2.5. Compressor Cooling System

Run coolant through the shell and tube type compressor oil cooler to be sure the cooling system is
operative and that all connections are tight. Vent the water side of the cooler and all high points in the
piping to remove trapped air.

3.3. CAPACITY CONTROL

Capacity control, as used in this context is any means of varying the capacity of the unit to meet the
conditions under which the unit is applied. For most engine driven compressors, the simplest method of
capaci$ control is varying the speed of the driver. Another, more long term adjustment, involves changing
cylinder sizes. This section covers four of the more common methods used to vary capacity for shorter
durations. The first is by adding clearance volume to the cylinder to reduce volumetric efficiency of the cylinder.
The second is by cylinder unloading. The third is by varying the suction pressure through use of a suction
pressure control valve. A fourth method is through use of a bypass system. Each will be discussed more fully
in the following sections.
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3-3.1. Cylinder Glearance Volume

The standard compressor cylinder provides for the addition of clearance volume to both the outboard
end and frame end of the cylinder. The outer end inlet valve travel is adjustable, lhus acting as a variable
volume clearance pocket. The outer end is adjustable while the compressor is running. The frame end inlet
valve location can be positioned to add fixed clearance to the frame end with the addition of center bolt spacers.
The frame end clearance can only be added during a shutdown period. When clearance volume is added,
cylinder performance should be checked for adequate rod reversal and volumetric efficiencies. This method
of capacity control reduces the horsepower requirements proportionally to the reduction of flow.

3-3.2. CylinderUnloading

Unloading of a cylinder end is done by retracting the suction valve from the unloaded end. This has the

effect of reducing the capacity of the machine by the amount of flow the unloaded end is capable of
generating. This method of capacity control reduces the horsepower requirements by approximately
50 percent.

Unbalanced forces occur when unloading one end of one cylinder; therefore, this type of unloading
should not be done unless specifically approved by Dresser-Rand. Approval of loading is also required

when using a balancing crosshead or balancing cylinders. A further limitation to single end unloading,

on one or both cylinder ends, is imposed when non-reversing loads are imparted to the crosshead pin.

lf there are numerous loading conditions, combined with speed changes, refer the matter to Dresser-
Rand for a complete analysis of the running gear and rod loadings.

3-3.3. Suction Pressure Control

1 Controlling the suction pressure to the compressor can also be used to control capacity. This is most
often used when horsepower is limited and the flow rate is higher than the unit can handle. A suction
control valve is used to hold the suction pressure to a preset limit, thereby limiting flow. Performance
must be run at the desired set point to ensure that temperature and rod load limits of the compressor
are not exceeded. This method of capacity control offers the advantage of a stable operating condition
for the unit.

3-3.4. Capacity Control Bypass

A unit bypass system may be used to control capacity, particularly when the unit is oversized, or when
the suction pressure is not stable and has a tendency to fall below a desirable limit. This method
utilizes a pressure control valve in the bypass system around the unit, set to operate at the minimum
operating point for the compressor. When this method is used, it is important that the bypass gas

stream be taken downstream of a process afrercooler. This will avoid an uncontrolled temperature rise

during continuous operation. Figure 3-1 illustrates.

3.4. COMPRESSOR LOADING AND UNLOADING

It is important that the compressor be unloaded prior to and during startup, There are two basic
methods to loading and unloading a HOS compressor. Which of the two is best suited for a particular

installation depends on site conditions. The following should be considered prior to designing the piping system:

I
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Figure 3-1. Bypass Capacity Control

The two methods are as follows:

. Bypass and discharge check valve method

. Vent valve melhod

Probably the simplest, most reliable and safest method is by use of a bypass and discharge check
valve. This is illustrated in Figure 3-2. With this set-up, there is little danger of exceeding rated rod load and
the rate of loading can be controlled by the rate of closing the bypass valve. On multiple-stage units, this set-up
works well for sequence loading because each block valve is opened or closed separately. lt should be noted
that with this method, when the compressor cylinders and piping are pressurized to suction gas pressure the
load on the unit will be dependent on the sizing of the bypass valve and associated piping. Also, the sizing of
the bypass valve and piping will be the limiting factor on the period of time the unit can be bypassed without
excessive gas heating.

The other method of loading and unloading is the vent valve method. This is illustrated in Figure 3-3.
This method results in the venting of excess gas during loading which may not be acceptable in certain situations
at particular sites. Also, during idling periods the compressor will pull partial vacuum on the suction piping
downstream of the suction valve and it is extremely important that the unit is purged prior to loading.
Additionally, the suction valve must be fully open prior to closing the vent valve to prevent the possibility of
generating excessive rod loads.
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SUCT i [N
VALVE

BYPASS
VAI. VF

VENT
VAI. VF

CHECK
VALVE

D I SCHARGE
VALVE

REL IET
VALVE

D I SCHARGT
HfADfR

D I SCHARGI
SNUBBER

SUCT I ON
SNUBBER

n I srH^Þr,tr
SNUBBIR

SUCT I TN
SNUBBER

3-8

Figure 3-3. Vent Valve Method



Operation and Troubleshootinq

3-4.1- Loading/Unloading Procedure - Bypass and Discharge Gheck Valve Method

Prior to starting the unit, ensure the suction and discharge valves are closed. Then, open the bypass
valve and the vent valve to de-pressurize the compressor cylinders and piping to atmosphere.

Start the driver and allow it to idle and warm up; after ten minutes of warm-up bring it up to fast idle.

Open the discharge valve, which will allow discharge pressure to back up against the discharge check
valve.

Partially open the suction valve to purge the compressor cylinders and piping.

Pressurize the compressor cylinders and piping by closing the vent valve and opening the suction valve.

Load the unit by closing the bypass valve.

Reverse the preceding steps to UNLOAD.

Loading/Unloading Procedure - Vent Valve Method

Prior to starting the unit, ensure the suction and discharge valves are closed. Then, open the vent valve
to pressurize the compressor cylinders and piping to atmospheric pressure.

Start the driver and allow it to idle and warm up; after ten minutes of warm-up, bring it up to fast idle.

Open the discharge valve, which will allow discharge pressure to back up against the discharge check
valve.

Partially open the suction valve to purge the compressor cylinders and piping.

Load the unit by opening the suction valve fully, then by closing the vent valve.

Reverse the preceding steps to UNLOAD.

3.5. INITIAL START.UP

When starting the compressor for the first time, it is extremely important that the operators are alert
for unusual or abnormal pressures, temperatures, noises and other conditions. lndicating gauges and
thermomelers should be closely monitored during this initial starting period.

2 Read the following break-in instructions before starting the compressor. The procedure, which follows,
applies generally to the initial start of the unit; some modifications to this procedure may be required
when starting a particular machine.

A. As far as is practical, check the inlet and discharge lines for foreign objects. Check all line
valves for proper location, flow direction, and position.

I

2.

3.

4.

5.

6.

7.

3-4.2.

2

3

4.

5.

6.
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Operate the priming oil pump to pre-lubricate the compressor bearings and to build up a slight
pressure in the frame and running gear lubrication system.

ACAUTION
On electric motor driven machines a prelube pump is required. See
CHAPTER 5, GENERAL DATA & SPECIFICATIONS for recommended
minimum prelube capacities.

Manually operate each lubricator pumping unit, by pushing down the plunger cap, to ensure
that oil is being fed into the cylinder bores and piston rod packing. This can be confirmed by
motion of the cycle indicator pin in the distribution blocks. This may require the compressor
to be rotated in order to manually pump each plunger.

Walk around the machine to double check that all equipment is ready for start-up and that
all personnel in the area are aware that the unit will be started.

B.

c

D.

E

$WAffiN€
The operator must ensure that the driver will not start, by grounding the
ignition and closing the fuel gas valve on engine driven units or by
ensuring that the power cannot be turned on with electric motor driven
units, before barring the unit over. \

Release the ciriver flywheel lock, if fitted. Bar the compressor over a few iimes io be sure ail

moving parts are clear and also to ensure that lubricating oil is distributed to all running
surfaces. Disengage the barring device prior to start-up.

Turn on the cooling water to the frame oil cooler

Start the driver according to the manufacturer's instructions.

ACAUTION
The machine must be immediately shut down if an abnormal condition
exists, and the cause found and corrected before restarting the unit.

After the compressor is started, observe the frame oil pressure and check the cooling water
temperature. Watch for signs of excessive heating, unusual noises or other abnormal
conditions.

lf everything appears normal, operate the machine continuousiy for ilO minutes at no load. On
engine driven units, the engine speed can be varied from idle to mid-range speed during this
period.

ACAUTION
Never operate any compressor at maximum speed with no load. The
piston rod load may be exceeded at this condition.

F

G

H.
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At the end of the 30 minute period, if no problems are identified the compressor is ready to
purge and load for the operation and service that the unit is intended for. When placing the
unit in service, pay particular attention to the break-in considerations that are given in the
following instructions.

NOTE

Verification of proper cylinder bore lubrication is not final until the bore has been
checked after the unit has been shut down under load. Lubrication rates vary
depending on load conditions.

3.6. BREAK.IN AND OPERATION

The normal procedure for "breaking in" a new compressor involves several short runs at gradually
increasing speed and load. The type of driver and the particular operating conditions will dictate the
break-in requirements and procedures.

ACAUTION
Compressor cylinders should be set up according to performance data
sheets before loading.

Sometime during the break-in period, while the unit is not in operation, tighten the cylinder mounting
flange nuts, packing gland nuts and all other exposed nuts and bolts. When first subjected to full load
and temperature conditions, gasket material will crush; if joints are not tightened up at this time, oil,
water, or gas leaks may start later or stud breakage may occur. Check all foundation bolts to ensure
they are tight. Tightening requirements are given in CHAPTER 5, GENERAL DATA &
SPECIFICATIONS.

Because of the wide range of operating conditions, it is not practical to give specific break-in
recommendations for the cylinders. The instructions in CHAPTER 4, MAINTENANCE are general and
should be modified as required to suit a particular situation.

3.7. SUGGESTED ROUTINE STARTING PRACTICES

The routine starting procedure, which follows, is for a typical compressor equipped for manual start¡ng.
Some modifications to this procedure may be required to suit a particular compressor and drive arrangement;

however, it is ¡mportant that a standard starting sequence be established and followed consistently by the
operators.

1 Check the oil level in the frame sump and add oil as required to bring the level to the mark on the oil
level gauge,

Operate the priming oil pump to preJubricate the compressor bearings and to build up a slight pressure
in the frame and running gear lubrication system.

ACAUTION
On electric motor driven machines a prelube pump is required. See
CHAPTER 5, GENERAL DATA & SPECIFICATIONS for recommended
minimum prelube capacities.

J

1

2

3

2.
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3 Manually op€rate each lubricator pumping unit, by pushing down the plunger cap, to ensure that oil is
being fed into the cylinder bores and piston rod packing. This can be confirmed by motion of the cycle
indicator pin in the distribution blocks. This may require the compressor to be rotated in order to
manually pump each plunger.

NOTE

lf the compressor has been opened to the atmosphere, if should be purged with
process gas before being put on line to ensure that no oxygen is present in the
cylinders or piping.

Unload the compressor. The method of starting-unloading must be established for each compressor,
but is generally accomplished by use of a manual bypass system. Blow down the unit prior to starting.

ACAUTION
Never operate any compressor at maximum speed with no load. The
piston rod load may be exceeded at this condition.

Check to ensure all equipment is ready for start-up and that all personnel in the area are aware that
the unit will be started.

Bar the unit over once to be sure all moving parts are clear. This is especially important when the unit
has just been serviced.

Turn on the cooling water and check to be sure the cooling system is operative.

Prepare ihe driver for start-up according to the manufacturer's instructions.

Start the driver and run the compressor at no load for ten minutes or until the frame oil warms to 90'F
(32'C). Refer also to the driver instructions for warm-up requirements. (When starting an
engine driven compressor, the unit is normally warmed up at 800 to 900 RPM and the load then
applied before bringing the machine up to operating speed.)

ACAUTION
Do not operate the compressor at a speed less than 500 RPM.

When the unit is warmed up and determined to be operating satisfactorily, without any unusual noises,
the compressors can be loaded. Build up the discharge pressure gradually, by slowly closing the
manual bypass valve. Note the gas temperatures while loading (abnormal temperatures are often the
first indications of trouble).

11. Adjust cooling water flow if required.

12. When temperatures and pressures have stabilized, record for future reference as operation and
maintenance guidelines.

4

5.

6

7.

ö.

9.

10.
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2

3-8. ROUTINE STOPPING

1. When the compressor drive is an engine, it should be slowed to idle speed.

ACAUTION
Do not operate the compressor at a speed less than 500 RPM.

Unload the compressor by slowly opening the bypass valve. A standard unloading procedure should
be set up for each compressor application as they may not all be manual.

NOTE

During normal operations cylinder o-rings may become saturated with gas,
especially at pressures above 1000 PSIG. When a compressor is blown down
too rapidly the o-rings may blister due to the rapid escape of the gas from the
o-rings. This is known as explosive decompression. To avoid this a
compressor should be blown down at a moderate rate allowing the gas to
escape the o-rings without blistering. lf this situation should arise consult your
nearest Dresser-Rand Distributor.

3. Allow the compressor to operate at idle speed at no load for several minutes to cool

4. Stop the driver according to the manufacturer's instructions.

5. Prepare the compressor so that it can be restarted on short notice.

3.9. EMERGENCY OR NON.SCHEDULED SHUTDOWN

lf any emergency occurs requiring immediate shutdown of the compressor, the compressor can be shut
down under load.

ln the event of an automatic safety shutdown, the operator should immediately check to find the cause
of the shutdown. lf the problem is not readily apparent, the operator should relieve the system of
pressure before making a more thorough examination.

lf it appears that the compressor will not be operating again within ten minutes, turn off the water flow
to the cooler and cylinders.

3.10. SHUTDOWN FOR AN EXTENDED PERIOD

The operator must ensure that the driver will not start, by grounding the
ignition and closing the fuel gas valve on engine driven units or by
ensuring that power cannot be turned on with electric motor driven units,
before barring the unit over.

2

3
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1

2.

lf the compressor is to be shut down for less than a month, the manual frame oil priming pump

and the cylinder lubricator pumps should be operated every 30 days and the unit barred one and
a quarter revolution.

lf the compressor is to be shutdown more than a month, the compressor frame and cylinders should
be preserved.

3. Refer to the manufacturer's recommendations for the driver and other accessory equipment
when planning an extended shutdown of these items.

3.11. ROUTINE OPERATION AND MAINTENANCE

The HOS compressor is designed and built for long periods of continuous full-load operation and

should be equipped with automatic safety switches to shut it down in case of low frame oil pressure, vibration,
or lack of cylinder lubrication. lt can be equipped with additional safety devices to obtain practically any degree

of protection desired.

When the unit is first placed in operation, and the machine is operating at normal speed and load
and with stable operating pressures and temperatures, all safety alarm and shutdown controls should be
carefully checked for correct operation. Never disconnect the safety shutdown devices and allow the unit to
run unprotected.

Every compressor requires a certailr arnoullt of supervision and care if it is to give continued
satisfactory performance and long service life. A time schedule of duties for the operator must be subject to

alteration by experience to fit the actual conditions. The following minimum schedule is suggested, based on
continuous duty of 720 hours per month.

NOTE

The time schedule of routine inspections and maintenance for the compressor
must be used in conjunction with the schedule and duties recommended by the
driver manufacturer. This also applies to other accessory equipment.

3-11.1. Daily

,| Check the oil level in the frame sump and add oil as required to maintain the level at the line on the
oil level gauge. Check that the oil day tank (if so equipped) is filled.

Check the oil level in the iubricator drive box and add as necessary. lf oil level has increased, eheek

the pumps for leakage past the plungers. Make sure all pumping units are working and inspect
distribution blocks for leakage, indicator pins "popped up", or other problems.

Keep an hourly log of all gas temperatures, water temperatures and gauge pressures. One of the
principal means of keeping track of the physical condition of a compressor and its equipment is by
these hourly readings. Watch carefully for any marked changes which indicate further attention is

warranted. Use interstage pressures and temperatures to detect abnormal conditions. A decrease
in the interstage pressure and temperature means that the lower pressure cylinder has reduced
capacity. An increase in interstage pressure and temperature means that the next higher stage
cylinder has reduced capacity, These effects can be attributed to leaking valves, worn piston rings
or broken parts.

2.

3.
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4. lf separators are used in the compressor system, a schedule must be established whereby they
are periodically drained to prevent a liquid carryover into the compressor cylinders, which can cause
serious damage, lf automatic drains are furnished, check them for proper operation and to be sure
that no liquid has accumulated in the level gauge.

NOTE

ln every case, because of variable operating conditions, the operator should
establish the frequency of draining off the various drains. This will be
determined by the amount of liquid that collects at each point.

5 Listen for any unusual noises while the machine is operating. These should be investigated
immediately.

6. Drain all low points in the discharge piping

7. Keep the exterior of the compressor and the compressor room floor clean.

3-11.2. Weekly

After the first week, check all bolts and nuts to see that they are properly torqued. Check monthly
thereafter or at each change in operating conditions. (the monthly check period can be extended as
experience dictates.)

lnspect all loaded joints for motion across the joint during operation. Tighten as required.

After the first week, check the runout of the compressor piston rods. Make sure the piston rod
is not scored. Check every three months thereafter.

4 Check scraper packing, piston rod packing and distance piece vents for excessive blowby and/or oil
leakage.

3-11.3

1

2.

3.

1

Monthly (ALL WEEKLY checks plus:)

Take a sample of the frame oil for analysis. Compare the analysis to one made on a fresh sample
straight from the drum, Change oil and filter per analysis or compressor manufacturers
recommendations.

Lubricate clearance packing grease fittings (see CHAPTER 4, Paragraph 4-13.) and check for free
motion by moving the pocket in and out with the unit not operating.

Check all safety shutdowns and operation of loading and unloading devices for proper operation.

Check crankshaft breather and clean or replace as needed.

Clean the lubricator reservoir and pumping units as necessary or according to the manufacturer's
instructions.

2.

3.

4.

5.
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3-11.4. Every Three Months (ALL WEEKLY and MONTHLY checks plus:)

1" Check the crosshead-to-guide clearance by feeler gauge. Check the runout of the compressor piston

rods. Visually inspect frame internals.

2. The frame lubricating oil should be changed after 2000 to 4000 operating hours or as monthly analysis
indicates. Always clean the filter housing and install new filter elements when the oil is changed.

NOTE

When the compressor is being operated in an extremely dirty atmosphere, or
where it is installed outdoors, operated intermittently, handling foul gas in the
cylinders, or operating with high oil temperatures in a very hot atmosphere, it

may be necessary to change the oil more often. Most reputable oil companies
offer laboratory analysis of oil samples, the use of this type service is

recommended.

Check the compressor piston rings and piston rod for wear and the cylinder bore for scoring, and
remove any accumulation of foreign material. Replace piston rings if they are worn to their limit. See

Chapter 4 (Paragraph 4-14.) lor checking the wear rate of, and renewing, TFE piston and rider rings.

Check the accuracy of compressor pressure gauges on a dead weight tester; recalibrate them as
required.

Remove all inlet and discharge valves; clean and inspect the valves for excessive wear and broken
parts. Lap seats and guards. Refer to the compressor cylinder instructions.

Clean the separator sight glasses (if so equipped).

lnspect Beta drive shaft seal (if so equipped) and replace if required.

Check anchor bolts for tightness. Tighten as required to the torque values given in CHAPTER 5,

GENERAL DATA & SPECIFICATIONS.

lnspect drive coupling; tighten as required.

3-11.5. Every Six Months (ALL QUARTERLY checks plus:)

1" Check crankshaft end play.

2. Check piston end clearances.

3. Remove, clean, and inspect the piston rod pressure packing rings and oil scraper; renew the rings as
required.

5.

6.

7.

8.

9.
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1

3-11.6. Annually (ALL SIX MONTH checks plus:)

Check all running gear clearances and compare to benchmark readings. lf a change is detected,
disassemble and inspect those affected parts.

Clean and flush the oil cooler and any other heat exchanger supplied.

Remove the compressor pistons and inspect the rings. Record cylinder bore diameters. lnspections
of this nature will indicate the replacement schedule for parts that are subject to wear.

Safety valves used in the compressor gas system should have their settings tested at least once a
year, and more often under extreme conditions, by a hydraulic test.

Examine any separators, bottles, dampers and similar equipment that may be used in the compressor
system for accumulation of dirt, rust and other foreign material. Remove the vessel from the system
and clean it if necessary.

6. Visually inspect the packing cups; reJap as required.

7. Remove and inspect main bearings and connecting rod bearings.

2.

3.

4.

5.
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3.12. TROUBLESHOOTING BY SYMPTOM

Table 3-1. Troub Ghart

'l Fanlhr ceal inelallafinn

2. Clogged drain hole.

r\Þ^Nlt¿Ql-t^trT aÏt QÊ^l I trÀKq 1. Reset sea! oer instruction
book.

2. Clear obstruction.

COMPRESSOR WILL NOT
START

1. Power supply failure
(Motor Drive Only)

2. Switch gear or starting panel
(Motor Drive Only)

3. Oil pressure permissive to
start switch.

4. Control panel.

5. Cylinders pressurized.

6. Running gear blocked.

7. Barring device/lock engaged.

1. Restore power supply

2. Check circuitry, interlocks,
relays. See vendor literature.

3. Check oil pressure at header
using aux. pump; adjust or
replace switch.

4. Check electrical connections
and settings.

5. Unload cylinders.

6. Unblock to allow rotation.

7. Disengage barring rig or lock.

FRAME KNOCKS Check clearances and
replace bearings accordingly

2. lncrease oil pressure; repair
leaks.

3. Warm oil before loading unit;
reduce coolant supply to oil
cooler.

4. Use proper
specifications.

5. Tighten piston nut, etc. refer to
"Noise in Cylinde/'

oil per

L Loose, worn main, crankpin or
crosshead bearings.

2. Low oil pressure.

5. Knock is actually from cylinder

4. lncorrect oil.

3. Cold oil

TROUBLE REMËDIESPROBABLE CAUSE(S)
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Table 3-l ressor Troubleshooti Ghart

1. Tighten piston assembly to
piston rod per instructions.

2. Adjust end clearance to
specifications.

3. Tighten jam nut.

4. Repair or replace valves.

5. Replace piston rings.

6. Remove liquids.

1. Loose piston.

2. Piston hitting outer head or
frame head.

3. Loose crosshead jam nut.

4. Broken or leaking valve.

5. Piston rings broken.

6. Liquids

NOISE IN CYLINDER

1. Replace worn oil pump.
1a. Oil Level too low in sump.

2. Reduce oil level in sump.

3. Utilize frame oil immersion
heater or steam-trace
piping.

4. Replace elements; clean filter
can.

5. Set to specifications.

6. Replace valve.

7. Replace gauge.

8. Clean suction strainer

1. Oilpump cavitation.

2. Oilfoaming from rotating parts
hitting oil surface.

3. Cold oil

4. Dirty oil filter

5. Oil pressure valve (PCV)
incorrectly set.

6. Low relief valve setting

7. Defective gauge.

L Plugged sump suction
strainer.

LOW OIL PRESSURE

1. Replace rings.

2. Assemble per lnstruction
Book.

3. Replace piston rod.

4. Replace rings.

1. Worn scraper rings.

2. Scraper rings incorrectly
assembled.

3. Worn or scored piston rod

4. Ring side clearance
excessive.

OIL SCRAPER LEAKAGE

REMEDIESPROBABLE CAUSE(S)ÏROUBLE

uonünueo
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Table 3-1. Trou Ghart

PACKING LEAKAGE
AND/OR BLOWBY

1. Replace pacing rings.

2. Use correct oil or increase
feed rate.

8. Repiace pision roci

9. Check crosshead clearances
and piston to bore
clearances,

3. Clean packing, piping and
ensure gas supply is clean.

4. Reduce pressure and
increase at lower rate

5. Reassemble per lnstruction
Book.

6. Check and adjust clearances.

7. Unblock and provide low-
point drains.

1. Worn packing rings.

2. lmproper lube oil or lube oil
feed rate. (Blue Hot)

3. Dirt in packing.

L Scored pision roci.

9. Excessive rod runout.

4. Pressure increase too fast.

5. Rings incorrectly assembled.

6. lmproper end or side
clearance.

7. Packing vent plugged.

1. Replace lubrication check
valve or lubricator pump.

2. Use correct oil; increase
feed rate.

3. Clean coolant passages,
install water filter, increase
supply pressure or rate.
Reduce coolant temperature
at inlet.

4. Replace packing rings.

1. Lubricationfailure.

2. lmproper lube oil or feed
rate.

3. lnsufficientcooling

(Especially with water-cooled
packing.)

4. lnadequate side clearance.

PACKING OVERHEATING

PROBABLE CAUSE(S)TROUBLE REMEDIES
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Table 3-1. ressor Ghart

1. Faulty relief valve.

2. Leaking inlet valves or
piston rings on next higher
stage.

3. Obstruction, blind flange
or valve closed in
discharge line.

1. Test valve and reset per
manufacturer's instructions

2. Repair/replace defective
parts.

3. Relieve obstruction; open
valve.

RELIEF VALVE POPPING

1. Replace leaking inlet valves
or piston rings.

2. Clean intercooler or piping;
reduce lube feed rate.

3. Repair/replace parts as
necessary.

4. Clean intercooler

5. Clean water jackets

6. Use correct lube oil and
correct the feed rate.

1. Excessive ratio across
cylinder. Rings leaking on
next higher stage.

2. Fouled intercooler or
piping.

3. Leaking discharge valves
or piston rings.

4. High inlet gas
temperature.

5. Fouled cylinder water
jackets.

6. lmproper cylinder lube oil
or lube feed rate.

HIGH DISCHARGÊ TEMPERATURE

1. Adjust supply rate.

2. Use correct oil for
application. See chart in
lnstruction Manual.

3. lnstall separator/drain
system.

4. Replace or repair valves.

5. Clean intercoolers; valves.
Look for failed valve in
cylinder, upstream or
downstream..

1. Too much cylinder lube
oil.

2. Wrong cylinder lube oil,
too light; high carbon
residue.

3. Oil carryover from inlet or
previous stage.

4. Broken or leaking valves;
high temperature.

5. Excessive pressure ratio
across cylinder; high
temperature.

EXCESSIVE CARBON ON VALVES

REMEDIESPROBABLE GAUSE(S)TROUBLE
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Table 3-2. Valve Troubleshootin Chart

1. Winter failures caused by liquid slugs.
^ 

ñ:-t-- -L^- -ti L- :--. -t^¡^l/r, rtpiltg ùiluutu uc lilùutdttiu.
B. Piping should be steam traced.
C. Separators should be installed.

SEASONAL FAILURËS

'l . Check reconditioning procedures to make sure valve lift
,.,ÃÃ Á^+ ^k^^^^ivvoÐ I tur ut rot tvgu.

2. Verify correct parts were installed

FAILURE FOLLOWING
DE^^NtntTt^ÀilÀ l^|\LUVtYUT r tvttiltu

1. Make eertain eorrect parts are installed

2. Check to see if discharge failures are caused by broken
pieces of other valves.

3. Check for rust, scale or other foreign matter

4. Check for excessive wear of parts caused by grit or
insufficient lubrication.

5. Consider the possibility of pulsations.

6. Stiction - lncorrect lube rate or varnish

VALVE FAILURE - BOTH INLET AND
DISCHARGE

1. Make certain that correct parts are being used. ln many
cases, discharge springs are stiffer than inlet springs.

2. Check log of failures to see if failures occur only when a
clearance pocket is open. lf this is the case, report the
situation to Dresser-Rand.

3. Consider the possibility of discharge pulsations.

VALVE FAILURE - DISCHARGE VALVES

1. Make certain that correct parts are being used. ln many
cases, inlet springs are lighter than discharge springs.

2. lnvestigate the possibility of liquid carryover

3. Consider the possibility of intake pulsations.

4. Flutter - lncorrect spring selection.

VALVE FAILURE _ INLET VALVES

REASON OR ACTION TO BE TAKENTROUBLE
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Table 3-2. Valve troubleshootin Chart ontinued

1. Check valve plates for wear resulting in sharp corners at
O.D. or LD.

BROKEN PLATES
(BUT NOT SPRTNGS)

1. lnvestigate possibility of gas contaminants causing corrosion;
send samples of broken parts to Dresser-Rand.

2. Check for grit or other solid matter, which can lodge between
coils of compression springs to cause failure.

3. Stiction - lncorrect lube rate or varnish.

BROKEN SPRINGS

1. lnsufficient lubrication rate or incorrect cylinder lube oil

2. Dirty process gas; install scrubbers.

3. Flutter - lncorrect spring selection.

RAPID WEAR -
DISCHARGE VALVES ONLY

1. lnsufficient lubrication rate or incorrect cylinder lube oil.

2. Wet gas washing lubrication from valves.

3. Cylinder water temperature lower than incoming gas
temperature.

4. Dirty process gas; install scrubbers.

RAPID WEAR -
INLET VALVES ONLY

REASON OR ACTION TO BE TAKÊNTROUBLE
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Maintenance

4.1. GENERAL

This portion of the lnstruction Book describes the recommended procedures for disassembling,
servicing or replacement, and reassembly of the compressor running gear and cylinders. Service notes have
been placed in the text to assist the mechanic. Separate instructions are furnished to cover special or optional
equipment.

Good working habits are essential to the performance of satisfactory maintenance work on the
compressor. When disassembling a unit, use every available means to keep dirt away from the compressor
internals. Cover exposed openings with cloth, kraft paper, cardboard or other suitable material to keep dirt from
falling into the frame interior or into the compressor cylinders. Scratches, nicks and rough areas must be
removed from machined surfaces. This can be done with fine emery cloth, a fine hone or a mill file. (Do not
use emery cloth, or any other finishing method employing abrasives, when working on soft bearing surfaces;
such material can become embedded in the bearing metal.)

Mark or tag parts as they are disassembled so that they can be replaced in their original positions.
Replace all composition gaskets that are torn, dried or cracked with ones of similar material and thickness.
Shims should be marked so that they will be reassembled in their original positions or so that replacement

shims can be accurately sized.

Original parts should be thoroughly cleaned in a solvent compatible to the process and to the material
of the parts to be cleaned. lnspect parts for wear and other visible defects before re-using them. Generally,
unless othen¡vise stated, parts should be covered with a thin coating of clean lubricant before reassembling.

All precautionary measures specified by the Occupational Safety and
Health Act of 1970 (OSHA) must be complied with when storing,
handling, or using solvents.

After removal Cotter pins, lockwashers, lock wires and other locking devices must be replaced to
prevent the loosening of parts during operation. Always advance a nut in the tightening direction to align cotter
pin openings once the required torque or bolt stretch is obtained. Lockwire must always be arranged so that
it pulls on the bolt head in the tightening direction.

Running gear clearances and fits and tightening requirements are summarized at the back of this book
in CHAPTER 5, GENERAL DATA & SPECIFICATIONS. The specified clearance limits and fits are those to
which the parts are originally assembled. Unless othenrise stated, they are for parts that are at room
temperature and are generally referred to as "cold" clearances. Some slight changes in clearance can be
expected when parts are hot.

Generally, the clearances and fits listed should be checked during maintenance work involving those
parts. lt is recommended that running clearances be checked with the parts in their assembled positions,
wherever possible, since bearing crush, interference fits and other factors can affect the clearance
measurement.

Logging important clearances can be of considerable help in determining the wear of parts. lt can also
be of some benefit in estimating the time interval between scheduled overhauls.
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Maintenance

Varying operating conditions at different installations make it impractical to specifo maximum
acceptable clearances, Careful observation of the unit by the operator and good judgment by the mechanic are
ofren the most effective means of determining when clearances have become excessive and adjustment of parts
:- -^---:--l15 rËquilcu.

4.2. SAFETY PRECAUTIONS

Observe every safety precaution when working on the compressor frame, cylinders and drive
arrangement, especially when making repairs or adjustments inside the frame or cylinders. The following
minimum precautions should be taken before working on the compressor.

Be certain the main driver is locked out so that there is no possibility of the driver starting. ln addition,

a warning sign bearing the legend "WORK lN PROGRESS - DO NOT START" must be attached to
the starting equipment.

Close suction and discharge line valves and bleed off any pressure that may be in the compressor
cylinders.

Block or brace under a crankshaft web, or block the crossheads, so that the shaft cannot turn while
working inside the unit.

Service on a machine should always start with cleaning the floor and the outside of the machinery to
remove oil which could cause maintenance personnel to slip and injure themselves.

Never open a compressor cylinder or any other part of the compression system without first
completely relieving all pressure within the unit and taking all necessary precautions to prevent

accidental re-pressurizing of the system.

Compressors handling toxic or flammable gases must be isolated from the process piping by means
of blinds, or double valves and bleed valves, when major maintenance is required. Before opening
such compressors the equipment should be purged or evacuated. Minor adjustments may be
performed without blinding provided that adequate precautions, such as de-pressurizing the system,
are taken to protect personnel. Check valves must not be relied upon for isolating the compressor.

Consult OSHA regulations covering cleaning materials and their use. Volatile flammable liquids must
not be used as cleaning agents for engine or compressor parts, A safety solvent should be used and
the parts dried thoroughly before assembly. CARBON TETRACHLORIDE MUST NEVER BE USED
AS A CLEANING SOLVENT. Appropriate provisions for ventilation should be made when using other
halogenated solvents.

4.3. FRAME

The compressor frame (Figure 4-1) is a rigid, cast iron structure designed to provide a suitable
mounting for compressor cylinders, crankshaft and other running gear, and to hold a[ parb in acatate
alignment under the stresses and slrains involved in operation. Suitable ribs and partitions are
incorporated in the frame design to provide maximum strength compatible with reasonable weight.

The lower part of the frame forms a sump for the lubricating oil, and a pipe tap connection is located
on the end of the frame at the bottom of the oil sump to permit sump draining. An oil level gauge is

also located at one end of the frame so that the frame oil level can be checked at all times.

6.

7

2

1
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3. The frame contains the crankshaft, main bearings, connecting rods and crossheads, which comprise
the "running gea/'.
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4.4. CR,ANKSHAFT

The crankshafr is a single-piece, heavy steel forging and is designed to avoid torsional criticals within
the operating speed range. There is a separate crank throw to carry the connecting rod for each compressor
cylinder. Oil holes are drilled in the shaft from the main journals to the adjacent crank pins so that lubricating
oil under pressure at the main bearings is fed to the connecting rod bearings. lt is essential to the proper
lubrication of the compressor that the oil passages in the crankshaft are kept clear of any obstruction. They
should be inspected during any compressor overhaul for sludge or other obstructions

4.5. CRANKSHAFT OIL SEAL

The crankshaft oil seal, located at the drive end of the unit as shown in Figure 4-2. A correctly
installed oil seal should require little or no attention.

ACAUTION
Should leakage occur past the crankshaft oil seal, do not, under any
circumstances, reduce the bearing oil pressure in an effort to control
the leakage. Reduced oil pressure can result in serious compressor
damage, which might not be immediately apparent.

The following procedure is recommended to properly install the crankshaft oil seal:

lnstall the front cover gasket on the frame. lnstall front cover by sliding it over the alignment dowels.
Secure the cover by tightening the capscrews to their proper torque value.

Coat the oil seal with grease on only that portion that contacts the crankshaft. Orient the seal so that
the seal lips are pointing loward the frame and then press the seal into the recess in the end cover.

4-6. ACCESSORY EQUIPMENT

Items not manufactured by Dresser-Rand Company include the lubricator, oil cooler, drive engine or
motor, coupling, filters, coolers, scrubbers and control devices. Additional equipment supplied by the packager
of the compressor must be supported by accessory literature supplied by the various manufacturers of the
components. This literature, generally including engine or drive motor manufacturer's bulletins, coupling
manufacture/s bulletins and control panel manuals, is found in the overall manual prepared by the packager for
the complete compressor package.

4.7. MAIN BEARINGS

Main bearing arrangement is shown in Figure 4-3. The main bearings are horizontally split precision
aluminum shells that are accurately sized to fit the bearing caps and the support saddles in the frame.

1

2.
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Whenever a main bearing cap is removed from the machine, it is important that lt is returned
to its original position in the frame or serious damage can result. The bearing caps are match-stamped in an
off center location to agree with the nearest stamping on the top of the frame partition. Always check the
stamping on a bearing eap wherr installing it to be sure that it matches the nearest stamping on the frame
partition.

MAIN BEAÊ¡NGTIE FOO

MAIN AEAFING CAP

MAIN ¡€Aß¡N6 CAP IOLG

SACCñ

üRUSI

UAN AÊAFING
or! HaoEB

FIGURE 4.3. MAIN BEARING ARRANGEMENT

4-7.1. Checking Bearing Glearance

The clearance of each main bearing can be determined by the use of Plastigage@ at point "A" shown
in Figure 4-3. Lay a piece of Plastigage@ across the crankshaft joumal, install cap and torque to specifications.
Remove the cap and measure the Plastigage@ to ensure you have proper clearance. Refer to CHAPTER 5,

GENERAL DATA & SPECIFICATIONS, which gives the bearing clearance limits of machines as originally built.

Remove Plastigage@ from crankshaft and/or bearing before reassembly. These clearance limits, although only
guidelines, can be helpful in determining when a bearing requires replacement. The only proper way to
determine if a bearing replacement is required is to perform a visual check. lt should be noted, however, that
a bearing will give much longer service when the proper oil clearance is maintained. After a bearing change
always recheck the actual bearing-to-shaft clearance with Plastigage@ before operating the machine.

Plastigage@ is the prefened method of checking bearing clearances. lf Plastigage@ is not available,

another acceptable method is doing a lifi check.

Mount a dial indicator on top of the connecting rod as close to the center of the split line as possible.

Lifr the connecting rod up until the clearance is removed, and note the dial indicator reading. Ensure that the
crankshaft does not rotate while checking bearing clearances using the left check method.

4-7.2. Replacing a Main Bearing

lf replacement of a main bearing becomes necessary, use these recommended steps:

A,CAUTION
Be certain the main driver is blocked out so that ihere is no possibility
of the driver starting. ln addition, a warning sign bearing the legend
"WORK lN PROGRESS - DO NOT START" must be attached to the
starting equipment.
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1

2

3

4

5

Remove the top covers from the frame.

Loosen all frame spacer tie rods.

Remove the frame spacer and tie rod that corresponds to the bearing being serviced

Remove the capscrews from each side of the main bearing cap.

lnstall a 112-inch eyebolt into the tapped hole in the top of the bearing cap. Carefully remove the
bearing cap and upper bearing half.

Remove the lower half of the bearing by rotating it 180". lf the lower shell cannot be pushed out by
hand, use a copper or soft metal "roll-ouf' plug in the crankshaft and "roll out'the lower shell. The plug
is placed in the oil hole in the crankshaft so that it protrudes about 1/4-inch (6 mm) from the shaft; it
must be flanged to prevent it from dropping into the oil hole.

SERVICE NOTE

lf more than one adjacent lower shell is removed; blocking must support the
crankshaft. Always support the crankshaft on two cylinder frames.

Replacement bearing shells must fit the support saddle and bearing cap perfectly so that they will be
uniformly supported at all points. An imperfect fit, burrs, nicks or dirt between the shells and support
saddle or cap will result in stress concentration due to flexing of the shell and subsequent premature
failure of the bearing.

ACAUTION
Never scrape the bore nor file or attempt to build up the ends of these
precision bearing shells. To do so will result in a ruined bearing and
possible major damage to the crankshaft.

Place a lock plate under the head of each bearing cap bolt and tighten the bolts evenly to the torque
value specified in CHAPTER 5, GENERAL DATA & SPECIFICATIONS. Bend the edge of the lock
against the flat on the head of each cap bolt.

Check the installed bearing clearance with Plastigage@ as described in Paragraph 4-7.1. before
continuing with further assembly.

When one or more replacement bearings are installed, check the crankshaft alignment by checking
for clearance under the bottom of the crankshaft journal at each main bearing. A 0.0015 inch (0.04
mm) feeler should not start. Any bearings found to be low must be replaced.

Replace the main bearing tie rod and spacer, using Teflon@ pipe thread sealer under the nut heads
and on the tie rod threads. The spacer is sized for an interference fit with the frame opening. Position
the tie rod in the frame and spacer so that it is centered with respect to the frame. Place a washer
over each end of the tie rod and then assemble and snug up the cap nuts evenly. Tighten one of the
nuts until the measured distance in the spacer opening is not less than, and no more than 0.002 inch
(0.05 mm) greater than, the dimension stamped in the frame adjacent to the spacer. See Figure 4-1
for stamping location.

6

7

I

9

10

11
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12. lnstall the frame top cover and any other parts that may have been removed

4-7.3. Bearing Grush

Bearing crush is the difference in height between the bearing and its housing at the parting line. This
crush is actually an interference fit between the bearing and its housing. lt is necessary to assure full contact
between the bearing and housing to prevent flexing of the bearing shell and to aid in transferring heat from the
bearing. Because both bearings and housings are precision-made parts, there is no reason to measure the
bearing crush in the field. lf a problem with bearing crush is suspected, contact your Dresser-Rand customer
service representative.

NOTE

Bearing crush has no relation to bearing clearance and it is important that the
two are not confused.

+7.4. Checking Crankshaft Thrust

End thrust of the crankshaft is limited by bronze shoes fastened to the faces of two of the main
bearing caps. On two-cylinder frames, there is a main bearing at each end of the frame, and the thrust shoes
are attached to the inboard faces of the bearing caps; the shoes bear against the thrust collars of the number
1 and number 2 crank webs. On the four- and six-cylinder fames, the thrust shoes are bolted to the faces of
the second and third main bearing caps from the drive end of the unit; the shoes bear against the thrust collars
of the number 2 and number 3 crank webs, counting from the driver end.

THRUST SHOE MAIN
SEASING

8ÉAR¡NG SHELL

EASURE
CRANKSHAFT
ENO CLEARANCE
HEFE

CRANK.
WE8
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Crankshaft end thrust, or end play, is totally controlled by the position of the driver unit, whether it is
a motor or a gas engine. The thrust shoes cannot in any way "control" the end thrust and the shoes are
installed primarily to position the shaft axially in the frame. Normally, end thrust is negligible if the compressor
and driver have been properly installed.

ACAUTION
lf wear on the thrust surfaces is observed, the only way to correct it is
moving the driver. lf this isn't done, serious damage to the compressor
crankshaft or frame can result.

The compressor is originally built with a total crankshaft thrust clearance within the limits given in
CHAPTER 5, GENERAL DATA & SPECIFICATIONS. The clearance can be measured by totaling the feeler
clearances taken between each thrust shoe and the adjacent crank web (Figure 44). The manufacturing
process controls the thrust and cannot be field adjusted.

4.8. CROSSHEAD / CONNECTING ROD ASSEMBLY
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Figure 4-5. Crosshead

4-11



Maintenance

+8.1 Crosshead

The compressor crosshead, Figure 4-5, is a box type with shim-adjustable shoes. The crosshead pin

is full floating and is carried on two steel-backed bronze bushings that are shrunk into the crosshead. A single
steel-backed bronze bushing is shrunk into the eye of the connecting rod. The compressor piston rod screws
into the crosshead and is secured by a crosshead locknut.

4-8.2. Connecting Rods

The compressor connecting rods are made of forged steel and incorporate a one-piece, shrink-fìtted
bronze bushing with a light babbitted coating in the small end and twepiece bearing shells in the large (crankpin)

end. The rods are rifle drilled from the connecting rod joumal bearing-end to the crosshead pin-end, providing

a passageway for the lubricating oil between the two points,

COîü\ECTII'G
ROD BOLT

CROSSIEÊD
PIN

BUSHING

T.IASHER

COIüECTIN' \
RIOD MJT r L

@*
F4-9_Í, I

Cü,$ECTII'{€
ROD CÊP

COI\ü€CTIIS
ROD

Figure 4-6. Gonnecting Rod & Bearing Assembly

4-8.3. Connecting Rod Bearings

The connecting rod bearing is a split steel-backed bronze design with a babbitt overlay. See Figure
4-6, which shows the assembled position of the bearing in the connecting rod. This is a precision bearing, which
requires no adjustment. lf the bearing-to-shafr clearance becomes excessive and the bearing is noisy, the
bearing shells must be replaced.
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When the connecting rod cap is removed from the rod, it must be reassembled in exactly the same
position it held during factory assembly or serious damage to the machine can result. The cap and its rod are
stamped with identical letter and number markings as shown in Figure 4-6.

NOTE

While checking bearing clearances with Plastigage@ make sure crankshaft does
not rotate.

At the factory the bolts are stretched per specifications in CHAPTER 5, GENERAL DATA AND
SPECIFICATIONS. Once the proper stretch has been achieved, the end of the bolt and the face of the nut are
stamped with three corresponding letters. (See Figure 4 -7).

lf a new connecting rod is being installed or if the existing components become mixed up during
disassembly, please use the following bolt stretch procedure. The following procedure may be done while the
connecting rod is installed in the frame, but the preferred method is with the connecting rod on a workbench.

PRICK PUNCH MARK USED
FOR ALIGNING AND HOLDI

THE STRETCH MIC TO THE
ENDS OF THE CONNECTING

ROD BOLT.

"A' REPRESENTS THE ALIGNMENT MARK THAT IS PUNCHED INTO THE END OF
THE CONNECTING ROD NUT. IT IS NOT NECESSAR¡LY A LETTER, IT MAY BE A
PUNCH MARK OR A NUMBER.

A.

Figure 4-7. ldentification of Gonnecting Rod Bolt Markings

Stretch Micrometer Procedure

NOTE

Before removing connecting rod nuts make note of the match mark stampings
on the face of the nut and the end of the bolt as shown in Figure 4-7. Ensure
all components (nuts, washers, bolts) are reassembled in the same position as
they were removed. lt is extremely important that these components are not
mixed up. lf this happens refer to the connecting rod bolt stretch procedure.
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3.

4.

5.

6.

7.

1 Prior to assembly, thoroughly degrease with solvent and dry all contact surfaces of rod, nut and
washer.

2 ïhoroughly iubricate boli ihreacis with an anti-seize lubricant arier piacing ii in the hole.

NOTE

When using anti-seize lubricants, care should be taken not to use excessive
amounts. Excessive amounts could contaminate oil samples.

Lubricate the contact surface between the nut face and the washer with anti-seize. The surface
between the washer face and rod must remain dry, so washer does not rotate.

Bolts should be prick (center) punched on each end, before assembly, to ensure that micrometer
reading is taken in the same place before and after elongation.

The micrometer reading of the bolt length should be taken before the nut is tightened (see Figure 4-8).
This dimension should be recorded for future reference. (This should be done on both bolts prior to

any tightening.)
Bolts shall be tightened in a cross pattern ensuring that all bolts are tightened in equal increments.

Each nut should be tightened in small increments until the micrometer reading indicates the bolt has
been elongated (stretched) the specified amount. For proper stretch dimensions refer to CHAPTER
5, GENERAL DATA & SPECIFICATIONS.

Afrer proper elongation (stretch) is attained the face of the nut and the end of the bolt should be match
marked as shown in Figure 4-7.

CONNECTING CONNECTING
ROD BOLT

NUT STARRETT MIC

HEAD
SCRFW

L

NUT
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Connecting rod bearing-to-shaft clearance can be checked by using Plastigage@. Lay a piece of
Plastigage@ across the crankshaft journal, install cap and tighten to connecting rod bolt stretching procedure.
Remove the cap and measure the Plastigag@ to ensure you have proper clearance. The assembly clearance

specifications are given in the list of part fits and tolerances in CHAPTER 5, GENERAL DATA &
SPECIFICATIONS. Remove Plastigage@ from crankshaft and/or bearing before reassembly.

4-8.4. Replacing Connecting Rod Bearings

Remove the frame top cover that will give access to the connecting rod

Before barring the unit over, the operator must ensure that the driver will
not start either by grounding the ignition and closing the fuel gas valve
on gas engine-driven units or by ensuring that power cannot be turned
on with electric motor-driven units. Failure to heed this WARNING can
result in a fatal accident if the unit rolls over unexpectedly.

2 Rotate the crankshaft to place the connecting rod in a convenient position to remove the cap.

NOTE

Before removing connecting rod nuts make note of the match mark stampings
on the face of the nut and the end of the bolt as shown in Figure 4-7. Ensure
all components (nuts, washers, bolts) are reassembled in the same position as
they were removed. lt is extremely important that these components are not
mixed up. lf this happens refer to the connecting rod bolt stretch procedure.

Pull the cotter pins and remove the nuts and washers from the connecting rod bolts

Carefully lift the connecting rod cap and cap bearing half out of the frame.

Support the connecting rod and then rotate the crankshaft to move the crankpin away from the rod
so that the rod bearing half can be removed.

Clean the replacement bearing shells, being certain that the oil holes and grooves are clear, and also
clean the bore in the connecting rod and cap before assembling the new bearing. lt is essential that
there be no dirt or foreign particles between the bearing shells and the rod, and that the shells fit their
housing perfectly so that they are supported uniformly at all points. lt is normally not required to
check bearing crush since these are precision made and inspected parts. lf a bearing crush problem
is suspected, contact your Dresser-Rand service representative.

lnstall the bearing shell halves in the rod and cap. Each shell half has a tab on its outer edge at the
parting line. The tabs fit into slots which are machined into the rod and cap and accurately position
each shell half and lock the bearings to prevent rotation in the bore.

3.

4.

5.

6

7
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I Assemble the rod and cap on the crankpin. Work carefully to assure conect assembly and to prevent
damaging the parts.

9. Tighten the nuts on the conneciing rod boits uniformly untilthe bolts are elongated (stretched) the
amount given in CHAPTER 5, GENERAL DATA & SPECIFICATIONS. Bolt elongation is determined
by measuring the length of the bolt both before and after tightening.

10. Check the connecting rod bearing-to-crankpin clearance as described previously

11 lnsert and bend a cotter pin to lock each nut on the rod bolt. When it is necessary to reposition the
nut to install the cotter pin, always turn the nut in the tightening direction.

12. Check to be sure no tools have been left inside the frame and replace the top cover on the frame.

4-8.5. Crossheads and Pins

The conventional crosshead, figure 4-6, is the box type with shim adjustable shoes. The crosshead
pin is full floating and is carried on two steel-backed bronze bushings that are shrunk into the crosshead. A
single steel-backed bronze bushing is shrunk into the eye of the connecting rod. The compressor piston rod
screws into the crosshead and is secured by a crosshead jam nut.

Normal running clearance of the crosshead in the guide is specified in CHAPTER 5.

4-8.6. Removing Grosshead and Connecting Rod

The connecting rod should be removed from the frame if it is necessary to replace the crosshead pin
bushing that is shrunk into the small end of the rod. To remove the connecting rod:

Remove the top frame cover, tie ba(s), and frame extension cover that will give access to the
connecting rod.

BALAIIC€, WÊIGHT

1
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2.

3.

All crosshead balance weights must be removed from the nose of the crosshead by removing the
lockwire and cap bolts. (See Figure 4-9.)

Unscrew the piston rod from the crosshead using a strap wrench or a piston removal tool as shown
in Figure 4-10. As the piston rod thread disengages from the crosshead, unscrew the crosshead jam
nut and remove balance weights (if required) and lay them aside. Pull the piston rod away from the
crosshead being careful not to pull the lhreads into the scraper rings.

FÊR*otÊ.1,À*lt, !lEîl ù0¡

500 æ

15 icr ¡0 atack SIEEL P¡PE
750 BC

50

4.

Figure 4-10. Piston Removal Tool

Remove the crosshead pin bolt lock and unscrew the crosshead pin bolt. The pin end caps are
doweled to the pin. Remove the pin end caps. A steel chisel of appropriate length wedged between
the bottom of the crosshead extension and pin bolt slot will aid in removing the pin bolt.

Use pieces of 2 X 4 lumber to wedge the crosshead end of the connecting rod upward enough to take
the weight of the rod off the pin. Block the rod and remove the pin.

Rotate the crosshead 90' in the guide to place it on its side and remove the crosshead
the frame.

from

lmmediately mark the crosshead to identify which cylinder it is associated with and which face is
positioned at the top.

Bar the compressor over until the cylinder is at mid-stroke and the connecting rod being
worked on is positioned at the top of the frame. Break the connecting rod cap bolts loose.

Before barring the unit over, the operator must insure the driver will not
start; either by grounding the ignition and closing the fuel gas valve on
engine driven units, or by insuring that power cannot be turned on with
electric motor driven units. Failure to heed this WARNING can result in
a fatal accident if the unit rolls over unexpectedly.

5.

6.

7.

8.
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2

NOTE

Before removing connecting rod nuts make note of the match mark stampings
on the face of the nut and the end of the bolt as shown in Figure 4-7. Ensure
all components (nuts, washers, bolts) are reassembled in the same position as
they were removed. lt is extremely important that these components are not
mixed up. lf this happens refer to the connecting rod bolt stretch procedure.

I Remove the connecting rod cap.

10. Move the connecting rod and crankshaft to gain space for removing the rod. Ensure the crosshead
guides are protected from damage. Ease the large end of the connecting rod past the crankshaft with
care to prevent damage to the crosshead guide or the crankpin. Continue to rotate the crankshaft
until the webs are positioned such that the small end of the connecting rod will pass.

4-8.7. Replacing SmallEnd Bushing

The small end bushing-to-crosshead pin clearance can be checked by comparing micrometer
measurements of the pin O.D. and bushing l.D. The bushing is.non-adjustable; it must be replaced with a new
one when the clearance becomes excessive or if the bushing is othenruise defective.

Press or machine the old bushing out of the connecting rod. lf a machining operation is

used, be careful not to cut into the connecting rod.

Clean the rod and check to make sure it is not bent or twisted. Maximum allowable bend and/or twist
is 0.003 inch (0.076 mm).

&
Always use liquid nitrogen in a well ventilated area and protect the eyes
and skin from contact. lmproper use may result in frostbite, respiratory
ailments or asphyxia.

The replacement bushing must be chilled (using liquid nitrogen) to reduce its outer dimension
sufficiently so that it can be pressed into the eye of the connecting rod without applying an appreciable
amount of force. The back of the bushing and connecting rod eye must be wiped clean before
installing the bushing.

ACAUTION
There is a hole in the connecting rod bushing, which must align with
the rifle-drilled hole in the rod to ensure sufficient lubrication of the
crosshead. lf the hole is not aligned properly, the crosshead bushings
will be quickly destroyed.

3
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4. Use an insertion tool as shown in Figure 4-11 lo press the chilled bushing into the rod. The tool will
aid in keeping the bushing square as it enters the rod. Do not allow the bushing to warm up during
this procedure. Excessive force on these thin-walled bushings will cause distortion.

FORCE

INSEFITION TOOL

EUSHI NG

Figure 4-11. Bushing lnsertion Tool

Be sure to align the hole in the bushing with the rifle-drilled hole in the rod. Check the pin-to-bushing
clearance of the new parts. Refer to CHAPTER 5, GENERAL DATA & SPECIFICATIONS for
assembly fits and tolerances.

lnstall the connecting rod in the compressor using the reverse of the removal procedure. Be sure the
rifle-drilled oil passage in the rod is clear of any obstruction before installing the rod. Refer to the
appropriate instructions when assembling the rod on the crankshaft and when installing the
crosshead pin.

lf new parts are being used, check for sufficient side clearance between the connecting rod and
adjacent crank webs. This clearance can be measured with feelers and compared with the listed
assembly clearance limits. As a final check of proper connecting rod installation, it is suggested that
the unit be barred through one complete revolution while watching the connecting rod to see that it
runs true on the crankpin. Replace the top cover on the frame.

ACAUTION
The connecting rod bolts must be kept tight at all times. lf they are
allowed to loosen, broken bolts and considerable damage will occur. lf
these connecting rod bolts have been allowed to run in a loosened
conditioned, as noted upon inspection, they should be replaced to
prevent future fatigue failure no maüer what their visual appearance. New
bolts must be securely tightened to the proper torque specified in
CHAPTER 5, GENERAL DATA & SPECIFICATIONS.

5.

b

7
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1

4-B-8. Replacing Grosshead Pin and Bushing

To replace the crosshead bushings, the crosshead must be removed from the machine as previously
described.

Use a puller to remove the shrink fitted bushings from the crosshead. lt is also possible to drive out
the bushings.

ACAUTION
There is a hole drilled in each crosshead pin bushing. This hole must
align with the oil hole in the crosshead to ensure adequate lubrication of
the crosshead shoes. lmproper installation will result in a scored
crosshead guide and ruined shoes.

Clean the bore in the crosshead and wipe off the replacement bushings. Chill the bushings in liquid
nitrogen to reduce the diameters so they can be pressed into the crosshead without applying
appreciable force. lnsert the bushings into the bore. When inserting the bushing use a tool as shown
in Figure 4-9 to keep the bushing sguare to the bore. Do not allow the bushing to warm up. Excessive
insertion force on these thin wall bushings will cause distortion. Bushings must be flush with the edge
of the crosshead.

Always use liquid nitrogen in a well ventilated area and protect the eyes
and skin from contact. lmproper use may result in frostbite, respiratory
ailments or asphyxia.

Mic the !.D. of the brushing and the O.D. of the erosshead pin. Refer to CHAPTER 5, GENERAL
DATA & SPECIFICATIONS for the proper clearance.

lnstall the crosshead into the crosshead guide using the opposite procedure as previously
described for removal in Paragraph 4-8.6.

Oil the crosshead pin and slide it into place in the crosshead and connecting rod. Assemble the end
covers (the end covers are doweled to the pin) and replace the bolt to fasten the covers to the pin.

Check to see that the lock is in place under the head of the bolt and then tighten the bolt to the
torque given in CHAPTER 5, GENERAL DATA & SPECIFICATIONS. Bend up the lock tabs to
secure the bolt.

7. Remove any blocking device used and replace the frame extension cover,

4-8.9. Crosshead Shoe Replacement and Piston Rod Runout Adjustment

The crosshead shoes are fitted at the factory with the clearance listed in CHAPTER 5, GENERAL
DATA & SPECIFICATIONS between the top shoe and upper crosshead guide. However, this clearance as well
as the compressor piston rod alignment must be checked before starting a new unit and also after any
replacement of compressor cylinder, piston, piston rod or crosshead shoes. Adjustment or replacement of the
crosshead shoes is indicated when the shoes become noisy or when the compressor piston rod runout exceeds
the specified limits.

2

3

4.

5.

6.
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With the compressor cylinder conectly installed and the piston rod crosshead locknut tightened, check
the crosshead to be sure it is resting squarely on the lower guide. Do this by checking for clearance under the
bottom crosshead shoe; a 0.0015 inch (0.04 mm) feeler should not enter between the center of the bottom shoe
and guide at either end of the shoe. Measure the clearance between the top shoe and the upper guide at all
four corners. Record these clearances for later reference.

The compressor piston rod runout (alignment) must be checked before starting a new unit or after any
replacement of compressor cylinder, piston, piston rod or crosshead. Be sure the crosshead locknut has been
properly tightened against the crosshead before checking the piston rod runout.

One of the primary reasons to keep rod runout within limits is to keep the rod running true through the
piston rod packing, thus ensuring the longest possible packing life with the least leakage.

Piston rod runout is usually checked with the unit "cold". Vertical rod runout under these conditions
is mainly influenced by the crosshead-to-crosshead guide cold clearance and the compressor piston-to.cylinder
bore clearance. Because the compressor piston "grows" as it heats up during operation, it is normal to see a
cold vertical runout much larger than what it will be when the unit is operating,

Runout limits are given in Table 4-1 . All runout figures assume that the piston end of the rod is "low"
to compensate for thermal growth of the piston. After running for four hours under full load and temperature
conditions, check the "hot" runout. Runout should be as close to zero as possible.

There is no adjustment for horizontal piston rod runout, and it should not exceed 0.003 inch (0.08 mm)
if everything is fitted properly.

Factors that can influence piston rod runout are as follows:

Lack of proper supports, particularly on larger cylinders where excessive cylinder "droop" can occur.

Excessive piping strain on the cylinder, or distorted cylinder supports pulling the cylinder out of
alignment.

Cylinder-to-frame joint burrs or debris in the joint, causing the cylinder to be misaligned.

Excessive piston or cylinder bore wear. This can be checked by measuring the piston and bore with
the appropriate micrometers.

Worn crosshead shoes. Crosshead shoes are adjustable on conventional crossheads only and may
be shimmed if worn.

Table 4-1. Normal Cold Vertical Piston Rod Runout

A.

B.

C.

D.

E.

0.0000 - 0.0020
0.0005 - 0.0025
0.0015 - 0.0035
0.0025 - 0.0055
0.0040 - 0.0065

4.75 - 8.00
9.50 - 1 1.50
13.00 - 15.00
17.50 - 20.50
23.00 - 26.50

{lnches}
Gylinder Bore

Dlameter (lnches)
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F A worn (or bent) piston rod. Check rod diameters along the full length of the rod if this is suspected.
Also, check for bending. A worn or bent rod should be replaced.

\J A crosshead jam nut not seating squarely against the crosshead nose. lmproperly machined parts
or debris can cause this situation.

A" Crosshead Shoe Replacement

To remove the crosshead shoes pull the crosshead pin and remove the crosshead as described in
Paragraph 4-8.6.

NOTE

Ensure the shims, which are removed, are reinstalled in the same position. lt is
recommended (but not required) that all lock nuls be replaced after initial use.

Remove the lock nuts, which secure the shoes to the crosshead

lnstall new crosshead shoes and torque to the proper specifications listed in CHAPTER
GENERAL DATA & SPECIFICATIONS.

Mic the l.D. of the crosshead guide and the O.D. of the crosshead to ensure you have the proper
running clearances per CHAPTER 5, GENERAL DATA & SPECIFICATIONS.

Reinstall the crosshead into the crosshead guide.

B. Piston Rod Runout Adjustment

The following instructions descriþe the recommended procedure lor checking and adjusting the
compressor piston rod runout:

Mount a dial indicator in the distance piece so that it will read on the top of the piston rod. Be sure
the indicator is securely mounted and depress the indicator button, rotating the pointer one revolution
on the dial to preload the indicator. Set the dial to the zero mark.

Bar the compressor through 180', starting from the maximum outboard stroke. The largest reading
seen during this 180'traverse to the inboard stroke position, whether plus or minus, is the total
runout and is to be recorded on the frame record card using the proper sign (x) for the number. ln
order to check the accuracy of the reading, continue to bar the compressor an additional 180' (in the
same direction of rotation) to the maxímum outboard stroke position. The dial indicator should now
be pointing to zero; if not, the indicator has moved.

SERVICE NOTE

lf the indicator needle 'lumps" at the extreme ends of the stroke it is an
indication of either a loose crosshead jam nut or a nut face that is not square
to the crosshead nose.

1

2.

3.

4.

5.

5,

2.
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3. The piston rod runout is adjusted in the vertical direction by adding or removing shims between the
crosshead and its bottom shoe. lf the piston rod is high at the piston end, shims must be added under
the bottom shoe. lf the rod is high at the crosshead end, shims must be removed from under the
bottom shoe. lf there is some confusion as to which end of the rod is high, a machinist's level can be
placed on the piston rod to tell whether the crosshead must be raised or lowered. Always remember
that the shim thickness removed or added to one shoe must then be either added or removed from
the other shoe if the required top shoe-to-guide clearance is to be maintained.

4. Since the piston rod runout is initially checked and adjusted with the parts cold, the rod should normally
be set slightly lower at the piston end to compensate for piston expansion when running at design load
and temperature conditions. The amount the piston is set lower than the crosshead is determined by
both the size and material of the piston. (Larger piston sizes should be set slightly lower to
compensate for increased expansion.) See Table 4-1.

5. It is necessary to remove the shim from under the crosshead shoe to adjust the shim thickness. To
remove the shoe, pull the crosshead pin as described in the instructions which follow; the crosshead
shoe bolt nuts can then be removed and the crosshead rotated 90" in its guides to allow the shoe to
be removed through the side inspection opening in the frame extension. Take off the shim and add
or remove laminations as required. Generally, adding or removing one shim lamination will change
the indicated rod runout about 0.001 inch (0.03 mm); therefore, to ra¡se the indicated rod runout 0.002
inch (0.05 mm) at the crosshead end, it would be necessary to add two laminations to the shim used
under the bottom shoe. Always remove or add a like number of laminations to the upper shoe to
maintain the required top shoe-to-guide clearance.

Re-check the piston rod runout with a dial indicator, as described in Steps 1 and 2, after each shoe
adjustment. Always check rod runout with the piston rod crosshead jam nut firmly tightened as a
loose nut can alter the runout reading.

After setting the rod runout initially, and before operating the compressor, check that there is running
clearance between the piston rod and piston rod packing glands.

There is no adjustment for horizontal piston rod runout. lt is important, however, that the rod runout
is checked in the horizontal direction by ananging the dial indicator to read on the side of the rod. lf
the horizontal indicated rod runout exceeds 0.003 inch (0.08 mm), the cause must be located and
corrected. Check the cylinder, yoke and frame mating surfaces for dirt, nicks or burrs. Another
possible cause of misalignment is an improperly tightened crosshead locknut or a nut that is not
seating squarely against the crosshead. The possibility of cylinder supports or piping pulling the
cylinder out of alignment should also be explored.

L Both the piston rod alignment and the crosshead top shoe-to-guide clearance should be checked afrer
operating the compressor for at least four hours under full load and temperature conditions. These
checks must be made immediately after shutting down before the parts have had a chance to cool.
Piston rod runout should be as close to zero as possible and must not exceed the limits given in Table

4-1 in any plane. The minimum acceptable clearance between the top crosshead shoe and guide with
the parts at operating temperature is given in CHAPTER 5, GENERAL DATA & SPECIFICATIONS.
lf it is necessary to remove the shims to obtain this minimum clearance, be sure they are removed

from under the top shoe. Record the hot clearance for future reference.

4.9. COMPRESSOR CYLINDERS

A wide variety of cylinder types are used on the 6-inch stroke HOS compressor. These can be
divided into two major families - water cooled and gas cooled. Examples of these two families of cylinder are
illustrated in Figure 4-12.

6

7

8
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Water-cooled cylinders are available in standard bore sizes from 4-314 inches to 26-112 inches in
diameter in cast iron, while gas-cooled cylinders with bores ranging from 6 inches to 15 inches in diameter are
available in nodular iron as standard. (The cylinder line-up is shown in Table 4-3.)

All precautionary measures specified by the Occupational Safety and
Health Act of 1970 (OSHA) must be complied with when stor¡ng, handling,
or using solvents.

The cylinder bores, valves, valve passages, piston rod packings and any regulation equipment supplied
should be inspected at regular intervals (refer to the routine maintenance schedule in Chapter 3), and any
accumulations of foreign matter should be removed. Valves must be dismantled, soaked in safety solvent and
physically brushed to soften and remove any deposits; a light scraping usually will suffice to clean the cylinder
valve passages.

Dresser-Rand Type PF valves are used as standard in HOS cylinders. Detailed inslructions for
servicing the valves can be found in this chapter, Paragraph 4-16.4.

With water-cooled cylinders, mud will be deposited in the cylinder jackets, water heads and packing
cooling sleeves if the circulating coolant (usually a mixture of 50-50 ethylene glycol and water) is dirty. This will
eventually obstruct the flow of coolant unless care is used to prevent such an accumulation. Clogged passages
will interfere with proper cooling, which will result in possible damage to the cylinder, pistons and packing.

The cylinder water jacket cover plate or hand hole covers (depending on design) should be removed
occasionally and the water jackets and passages inspected. lf any mud deposit is found, clean it out thoroughly
and flush the jackets with water.

Piston and ring clearances for standard water-cooled and gas-cooled HOS cylinders are given in
Table 4-3. Clearances for non-standard bore diameter cylinders will be given in a separate addendum sheet
prepared for your unit. Ihe specified clearance limits are those to which the parts are originally assembled.
Varying operating conditions at different installations make it generally impractical to speciff maximum

acceptable clearances. Careful observation by the operator and good judgment by the mechanic are often the
most effective means of determining when clearances have become excessive and adjustment or replacement
of parts is required.

Before doing any maintenance work on the cylinders, closely observe the minimum safety precautions
described previously in Paragraph 4-2. To protect personnel, it is imperative that all pressure be bled
from the cylinder passages before attempting to open the cylinder.

Also, before servicing the cylinders, review the Parts List illustrations thoroughly to become familiar
with the particular assemblies involved. There may be slight design differences on a particular assembly that
can require a modification to the recommended maintenance procedures.

4-9.1. Removing and lnstalling Compressor Cyl¡nders

The compressor cylinder can be opened and the various cylinder components serviced as described
in the maintenance instructions that follow, lf the complete cylinder is to be removed from the compressor
frame, it is first necessary to disconnect all piping from the cylinder, as applicable. Also, the compressor piston
rod assembly should be removed from the cylinder as explained in the instructions, which follow. To remove lhe
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cylinder from the frame, support the weight of the cylinder with rigging from an overhead hoist, or olher means,
and then unbolt the cylinder from the main frame and carefully lower the cylinder assembly to the floor.

Normally, the cylinders are mounted on the compressor frame when it is shipped to the installation
site. However, in some instances, usually because of shipping and packaging restrictions, the cylinder as
shipped separately and must be installed at the compressor site. Refer to the installation plans prepared for
the compressor to determine the position in which each cylinder is to be mounted.

Before doing any maintenance work on the cylinders, closely observe the minimum safety precautions

described previously in Paragraph 4-2. To protect personnel, it is imperative that all pressure be bled
from the cylinder passages before attempting to open the cylinder.

Also, before servicing the cylinders, review the Parts List illustrations thoroughly to become familiar
with the particular assemblies involved. There may be slight design differences on a particular assembly that
can require a modification to the recommended maintenance procedures.

The compressor cylinder can be opened and the various cylinder components serviced as described
in the maintenance instructions that follow.

A. Removing Compressor Cylinder

Remove the compressor cylÍnder from the compressor frame as follows:

lf the complete cylinder is to be removed from the compressor frame, it is first necessary to disconnect
all of the gas, oil, water and control piping from the cylinder, as applicable.

The compressor piston and rod should next be removed from the cylinder as explained in the
instructions which follow in Paragraph 4-9.3.

To remove the cylinder from the fame, support the weight of the cylinder with rigging from an overhead
hoist, or other means, then unbolt the cylinder yoke from the main frame and carefully lower the
cylinder assembly to the floor.

NOTE

Cylinden must be returned to their original locations on the fame. Never change
cylinder mounting locations without first consulting the nearest Dresser-Rand
office.

lnstructions for installing and aligning the compressor cylinder are described below. lnstall one cylinder
at a time on the unit. Where supports are used, insert leveling screws in the support bases being sure the
threads are greased and free in their holes.

B. lnstalling Gompressor Cylinder

lnstall and align the cylinder on the compressor frame as follows:

Thoroughly clean the mating surfaces on the cylinder and yoke, Coat both surfaces with gasket shellac,
but do not use a gasket.

2.

3.
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2.

3.

NOTE

Mating surfaces must be checked for flatness. Flatness of both mating
components should be within .002".

Using capscrews, bolt the cylinder and yoke together. lnsert the four cylinder-to-frame tie rods through
the yokes and into the cylinder.

Thoroughly clean the mating surfaces on the frame extension and yoke. Coat both surfaces with gasket
shellac, but do not use a gasket.

Mount the cylinder and yoke assembly on the frame. The cylinder yoke is centered on the frame
extension by a shoulder which fits closely into the frame extension bore. Support the cylinder and then
snug down the two top tie rod nuts.

Clean the gasket surface for the inlet (flange) on top of the cylinder and place a level on this surface
parallel to the crankshaft. Rotate the cylinder until the gasket surface is level with the top of the frame;
then, secure the cylinder.

Depending on the particular compressor, the cylinder may be equipped with a yoke support, or outer
end support, or a combination of both. With either support location, the support must be adjusted so
that it is supporting the weight of the cylinder but not placing an upward strain on the cylinder{o-frame
bolting. The following procedure is recommended when an outer end support is used:

Loosen the cylinder-to-frame tie rod nuts and capscrews, leaving the two top tie rod nuts
snugged down lightly.

Raise the cylinder with the support leveling setscrews until a 0.0015 inch (0.04 mm) feeler
gauge can just be started at the bottom cylinder-to-frame joint.

Lower the cylinder to just close the joint, then tighten the cylinder to frame tie rod nuts using a
torque wrench to obtain 40,000 PSI (276 Mpa) pre-stress. See CHAPTER 5, GENERAL DATA
& SPECIFICATIONS for torque value.

7 Remove the outer head from the cylinder. Using a machinist's level having a cross level, check that
the cylinder bore in the piston travel area is level. Locate the cause of any misalignment. Do not use
the support leveling sefscreyys to force the cylinder into alignment.

Check the level of the crosshead guide. The cylinder bore and the crosshead guide need not be
perfectly level, but both should be in the same plane. Do not use the cylinder inlet (or discharge)
connection as an alternate to the cylinder bore. lf the crosshead guides are level but one or more
cylinders is not, the most likely cause is dirt or raised material in the joint where lhe cylinder fits the
yoke or where the yoke mates with the frame extension.

Assembly of the compressor cylinders, including installation of valves and rod, piston rod packing,
alignment of the piston rod and adjustment of piston and clearances, is completed by following the appropriate
assembly procedures outlined in this manual.

+9.2 Disassembly and Assembly of Pistons & Piston Rods

Observe all possible safety precautions as described previously in Paragraph 4-2

4

5

6

A.

B.

c.

8.
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2 Block the crosshead by jamming wooden blocks between the crosshead and frame extension to
prevent twisting the crosshead and/or connecting rod when removing the locknut.

Loosen the crosshead locknut orr the piston rod.

Remove the piston rod pressure packing and oil scraper rings as explained later in these instructions
in Paragraphs 4-13. and 4-14. Always remove the packing rings before pulling or installing the piston

rod; never slide these rings over the end of the rod.

ACAUTION
Never use a pipe wrench on the piston rod. Take every precaution to
avoid scratching or nicking the piston rod surface. Even a slight nick in
the rod can ruin the packing rings.

Remove the outer head and then unscrew the piston rod from the crosshead using a strap wrench or
piston removal tool (Figure 4-10).

Pull the piston and rod assembly through the outer end of the cylinder. Be careful to support the
piston until the rod is clear to prevent bending or scratching it. Mark the assembly so that it can be
installed in the same cylinder.

lf the packing cup and gland assemblies are removed from the cylinder at this time, be sure the parts
are marked or tagged to facilitate proper reassembly.

Set the piston and rod in a safe place and protect the finished surfaces from damage. lf the piston
and rod are not integral, and if the piston is to be separated from the piston rod, refer to piston & rod
disassembly and reassembly steps.

A. Piston and Rod Disassembly

lnstall the piston rod assembly in a clamping fixture as shown in Figure 4-13 or a similar device that
will keep the piston rod from turning while loosening and/or tightening the piston rod nut. Use a soft
bearing material next to the rod surface to prevent scoring or scratching.

2 Remove the piston nut locking setscrew. Remove the piston rod nut using the wrench adapter
provided. lf available, a suitable size impact wrench is ideal for loosening the nut. lf necessary to
sledge or use a cheater on the wrench, support the piston to prevent bending of the piston rod.

3. Remove the piston from ihe rod.

B. Piston and Rod Assembly

To assemble a piston and rod, install the rod in a clamping fixture as shown in Figure 4-13.

lnspect the mating surfaces of the piston rod collar, piston faces and piston rod nut for dirt, buns and
general condition. Clean up the parts as required.

3

4

5

7
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1
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3. Place the collar on the rod and check the mating surfaces between the rod shoulder and collar by
"blueing" to assure that at least 75% bearing contact is made. Repeat for collar contact on piston.
Check that the mating area is uniform completely around the circumference and across the mating

faee. Lap the faces, if necessary, using a valve grinding compound. Remove all traces of compound
using soap and water.

SERVICE NOTE

With step cylinders, both an inboard and outboard piston and piston spacer as
well as piston collars and nut must be blued to 75% contact in the appropriate
order.

Check the mating surface between the piston nut and the piston for adequate contact as in Step 3.

lf the bearing area is insufficient, check the squareness of the nut face with the nut threads. Scrape
or lap faces, if necessary, using valve grinding compound until adequate bearing area is obtained.
Remove all traces of compound using soap and water.

Coat the piston rod and piston nut threads with a suitable anti-galling compound, such as Felpro C-
100 (distributed by Felpro, lnc., Skokie, lL 60776) or Jet Lube #20 (distributed by Marlon Supply Co.,
5016 Edgewood Rd., Crystal Lake, lL 60014). Apply a thin film on the face of the piston nut and
piston. Tighten the nut to 150 ft. lb. (203 NAm) to ensure adequate metal-to-metal contact.

6.

7

Scribe a line (A) through the centerline of the rod and extend it out onto the piston as shown in Figure
4-14.

Refer to Table 4-2 to determine the number of degrees the nut must be turned with relation to the
piston rod. The use of torque is strongly discouraged because of the variations obtained with small
changes in lubrication and surface condition of the matÌng parts.

Measure from the original scribe line (A) the number of degrees that the piston nut must be turned.
Prick punch point (B) on the piston and scribe a line through this point (B) and the centerline of the

piston rod.

lnstall the piston nut adapter. Mark the adapter (or socket, if an impact wrench is used) adjacent to
the first scribe line (A) as in Figure 4-14.

10 Tighten the piston nut until the mark on the adapter (or socket) coincides with the second scribe line
(B).

SERVICE NOTE

With the wrench socket on the adapter, it will be impossible to see the scribe mark
on the piston nut. lt is essential that the scribe marks between the piston rod and
nut line up. lt is therefore recommended that the scribe mark on the socket be
turned slightly beyond the second scribe mark on the piston, as the piston may
rotate slightly on the rod due to friction.

11 lf a new piston, piston rod or piston nut is being installed, tighten the assembly at least twice to the
full pre-stress as described in Steps 6 through 10. Then, loosen the assembly again and repeat Steps
18 through 23 (for at least the third time) to secure the piston on the rod.

4"

5.

8.

9.
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12.

NOTE

It is anticipated that the piston will go beyond the original scribe mark; therefore,
it is imperative to re-scribe each time the nut is tightened.

After completing the piston nut tightening procedure, drill and tap the piston rod and nut for the locking
setscrew. (Facing the end of the piston, half of the tapped hole should be in the piston rod and half
in the nut.)

SCFIBE
LINE (A}

PBICK PUNCH
POINT (BI

LOCKING
SETSCREW
(AFTEB NUT
IS TIGHTENEDI

PISTON

SEE TABLE ¿I.2 FOB TIGHTENING ANGLE TP-1826

t8E
{Al

scR

MABK
SOCKET
HERE

POINT (B}

PISTON

TP-1827

NUT

SOCKET

Figure 4-14. Marking Piston Nut and Adapter or Socket
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Table 4-2. Piston Nut An les for Standard ders

Note: Table 4-2 covers both water-cooled and gas-cooled designs.

13. Lock the piston nut to the rod using the setscrew.

NOTE

Some piston tightening angles are found printed on the píston parts lists. lf there
is a discrepancy between this chart and any such figure, use the figure on the parts
list.

This completes the assembly of the compressor piston and rod. lnstall the piston and rod into the
cylinder as outlineci in the foiiowing sieps.

4.10. INSTALLING PISTON ROD AND ADJUSTING END CLEARANCE

When adjusting piston end clearance, it is desirable to have more clearance at the outer end than at
the frame end. This is because expansion from operating heat tends to increase the frame end clearance and
decrease the outer end clearance. For this reason, when setting piston end clearance, the outer end is usually
given about 50% more lineal clearance than the frame end. Specific end clearances are shown on the cylinder
nameplate. Standard HOS cylinder clearance is as follows:

Frame End = 0.042-0.062 inch (1.06-1.57 mm)

Step (Tandem) CylinderStep Pistons120"

6.0" F.S.70" Foroed Steel Billet

Cast lron Billet4.75". 5.0" Linered & 6.0"60"

Cast Aluminum Pistons
Larqer Sizes

Ail 23'& 26"50"

Cast Aluminum Pistons
Smaller Sizes

All 15", 17.5'& 20.5'45

6.0" Linered, 7.0'& 8.0"45 One Valve per Corner
Slant Desion

ïwo Valves per Corner
Cast lron Piston9.5", 10.5", 11.5" & 13"40"

ConfigurationCyllnder
Size

Tightenlng
Angle
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Before barring the unit over, the operator must ensure that the driver will
not start - either by grounding the ignition and closing the fuel gas valve
on engine driven units - or by ensuring that the power cannot be turned
on with electric motor driven units. Failure to heed this WARNING can
result in a fatal accident if the unit rolls over unexpectedly.

The piston end clearance, after having been correctly set at the time of installation, should rarely
require adjustment. lt should, however, be checked occasionally as follows: To measure the end clearance,
first remove the cylinder indicator plugs for each end. When the machine is cold, find the exact clearance by
baning over the compressor until the piston is at the innermost end of its stroke. Using feeler gauges, measure
the distance between the face of the piston and Ìhe inboard cylinder head. Note this measurement and then
bar the compressor 180' to bring the piston to the outermost end of its stroke. Again using feeler gauges,
measure the clearance between the face of the piston and the outboard cylinder head. Note any difference in
the clearances and then screw the piston rod in or out of the crosshead to make the clearance about 50% more
at the outer end than at the frame end.

lf it is necessary to change the clearance at either end, loosen the locknut on the piston rod at the
crosshead. Turn the piston rod in or out of the crosshead as required. Each quarter turn of the rod changes
the end clearance by 0.031 inch (0.79 mm). After proper clearance in the cylinder is established, tighten the
crosshead locknut on the piston rod, as described later in the following steps.

Place an entering sleeve onto the end of the piston rod to protect the packing. Coat piston rod and
sleeve with oil, then push the piston assembly into the cylinder.

2. Remove the entering sleeve.

ACAUTION
Never use a pipe wrench on the piston rod. Take every precaution to
avoid scratching or nicking the piston rod surface. Even a slight nick in
the rod can ruin the packing rings.

lnstall jam nut on the piston rod and balance weights (if required) making sure the machined surface
will contact the crosshead.

Screw the piston rod into the crosshead until the required piston frame end clearance is obtained.
(Refer to the instructions above for a discussion of the piston end clearance.) A strap wrench or a

piston installation/removal tool ( see Figure 4-10) should be used to screw the piston rod into the
crosshead. Snug the piston rod locknut against the crosshead, but do not tighten it at this time. Check
to see that there is some clearance between the piston rod and the connecting rod in the crosshead.

Check the seating surfaces between the crosshead and lock nut by "blueing" to ensure that at least
80% seating contact is made. Check that seating area is uniform completely around the
circumference and across the seatíng face. lf the seating is insufficient, check the squareness of the
nut face with the nut threads. Scrape or lap the faces, if necessary, using a grinding compound until
adequate seating area is obtained. Remove all traces of compound using soap and water.

3

4.

5.
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6. Tighten the crosshead lock nut as follows:

The crosshead should be blocked between the crosshead and frame extension to
prevent twisting the crosshead and/or connecting rod during tightening. A wooden
block may be used.

Coat the rod and nut threads with a suitable anti-galling compound or extreme
pressure lubricant. Apply a thin film on the seatíng faces of the nut and crosshead.
Tighten the nut to approximately 150-ft. lb. (203 N m) to ensure good metal-to-

metal contact.

Refer to Figure 4-15. Match mark a flat on the nut with the face of the crosshead
using a punch, scribe, or other suitable instrument. ïo mark the proper nut-
tightening angle, measure clockwise 15 degrees from the first mark using a
protractor and make a second mark on the crosshead face.

Tighten the lock nut until the first mark (on the nut flat) is aligned with the second
mark (on the crosshead face).

AECOND
MATCH MABK

NUT IIAÏCH MAFK

t5' FIRST MATCH MAFK

Figure 4-15. Marking Crosshead and Crosshead Lock Nut Tightening Angle

7 Check the rod runout and adjust as required in Paragraph 4-8.9.

lnstall the outer head assembly onto the cylinder and tighten to the specified torque.
Check the piston end clearance at each end of the stroke as described in instructions
above.

L

4-11.

1.

INSPECTION / MAINTENANCE OF CYLINDER BORES

Place the cylinder in a clean work area and wipe the bore with clean rags. lt may be
necessary to use a safety solvent to remove some deposits.

All precautionary measures specified by the Occupational Safety and
Health Act of 1970 (OSHA) must be complied with when storing,
handling, or using solvents.

A.

B.

c.

D
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2

3

Shine a light down the cylinder bore and visually inspect for scratches, gouges and nicks.

Using an internal micrometer, measure each bore at its frame end, center portion and outer
end at the limits of piston travel, taking measurements 90' apart. Comparing the
measurements will give figures for taper (end-to-end in the same bore position) and out-of-
round (same bore position but 90" apart) for each bore. Maximum allowable taper is
0.0005 inch (0.013 mm) per inch (25 mm) of stroke. Maximum allowable out-of-round is
0.0005 inch (0.013 mm) per inch (25 mm) of bore diameter for TFE or thermoplastic rings.

A bore not worn to the limits (above) may be cleaned up using a glaze breaker or a rigid
portable hone and new piston rings may be fitted. See "Honing", later in this section, for
a procedure.

NOTE

Generally, standard rings may be used in cylinders worn up to the limits
shown in Table 4-3. For cylinders with bore diameters greater than
specified, oversize piston rings should be used. The bore must be
round. Oversize rings are not the cure for an out-of-round or tapered
bore condition. When ordering oversize rings, furnish Dresser-Rand
with the cylinder bore measurements. Rings ordered through Dresser-
Rand will be tagged, indicating the proper side and end gap
clearances. Use Table 4-3, as a guide to determine what the maximum
bore should be before oversize piston rings are required.

Table 4-3. inder Reconditioni Data

NOïE: lnch-to-millimeter conversion-multiply inches by 25.4 to obtain millimeters

A" Honing

ln all cases where a bore is being field reconditioned, it is important to achieve a surface
finish at least as good as the factory finish to ensure adequate ring seating and longevity. Hone
the cylinder bore to restore surface finish. Bores should be at least 32 RMS Ra (0.8 um). Honing
will polish scratches and remove burrs, and will often restore a cylinder bore after minor scuffing.
This can be achieved using a glaze breaker or hone, finishing with extra fine hone stones. A
crosshatch pattern can be used if desired. ALWAYS WASH GRIT FROM HONING OUT OF THE
BORE USING SOAP AND HOT WATER

4

0.01 5
0.01 8
0.021
0.024
0.029
0.032
0.035
0.039
0.048

4.75
6.000
7.000
8.000
9.500
10,500
1 1.500
13.000

15.000 - 26.500

Maximum
Bore Diameter lncrease (lnches)

Allowed

Before Oversize Rings Required

Original
Cylinder Size

(lnches)

Norninal Bore
Diameter
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NOTE

The major difference between a glaze breaker and a cylinder hone is
that the glaze breaker will follow the contour of the eylinder. lf the bore
is out-of-round, the glaze breaker will only clean it up; it will not "true
up" the bore. The hone, on the other hand, will true up a slightly out-of-
round or tapered cylinder bore, although it too tends to follow the
existing bore contour.

4.12. NON.METALLIC COMBINATION PISTON & RIDER RINGS

These segmented, non-metallic combination piston/rider rings function as both piston and
rider rings. They are used as a standard on all HOS cylinders except the 26- and 26.5-inch (660
and 673 mm), which uses glass - molydisulphide-filled Teflon@ piston rings with band-type riders
made of the same material.

The combination piston and rider rings will hold the piston away from the cylinder bore
during operation, thus preventing piston-to-cylinder bore contact and the resultant scoring and
wear. To promote long ring life, cylinder bore surface finish is to be maintained at 32 Ra (0.8
micrometer).

Standard size rings may be used in oversized cylinder bores up to 0.003 inch (0.08 mm)
for each inch (25.4 mm) of bore diameter up to and including 0.045 inch (1.14 mm) maximum
oversize. For cylinders with bore diameters greater than specified for nominal bore size, oversized
piston rings should be used. Remember that the bore must be round. Oversize rings will not
correct or compensate for out-of-round or tapered bore conditions.

+12.1. Handling lnstructions

Thaqp niqfon rinnq are franile lwhen comnarcr'l to mctallie narls\ and ean he casilv.. .,''v'

damaged by careless handling. Always use care during storage, handling, installation and removal.

During long shutdowns (over six months), the pistons and rods should be removed from
the compressor; coat the piston and rod assembly with a rust preventative that meets Military
Specification MIL-C-16173 latest revision. The rings are to be removed from the piston and stored
flat. No special covering or rust preventative is required. Do not lay the piston and rod assembly
down with rings installed.

+12.2. Establishing Ring Wear Rate

The combination piston/rider rings may wear more rapidly than other rings because of the
functions they are designed to perform. (These are sealing of the cylinder bore, and the prevention
of piston to cylinder bore contact.) Operating and maintenance personnel must take this factor into
consideration when scheduling inspections and normal part replacement.

As wear occurs, piston rod runout will eventually exceed allowable limits. lf oversized rings
are installed in an oversized bore the ring wear factor is more critical because the rod drop will be
increased by one-half the total oversize. For example, if the bore is 0.026 inch oversize (0.66 mm)
the rod will drop an additional 0.013 inch (0.33 mm) before the bottom clearance or ring radiai
thickness indicates replacement is required. Therefore, the operator must keep in mind that the
rings must be replaced when their original radial thickness is reduced by one-half of the original
(new radial) thickness. Also, note the clearance between the piston rod and packing housing. DO
NOT allow these items to come into contact with each other
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Because of the many variables involved, it is impossible to accurately predict the rate of
wear. (Some of the variables are pressure, temperature, lubrication or lack thereof, piston weight,
gas type, gas wetness, gas cleanliness and cylinder bore finish.)

ACÅUÏITN
To prevent scoring of the cylinder bore, piston or the piston rod, the
amount of ring wear (clearance between the piston and cylinder bore)
must be checked on a regular basis. This action will tell the operator
if wear is excessive, allowing replacement before damage is done.

The importance of frequently checking ring wear rate cannot be over-emphasized. The
rate of wear must be determined so that a replacement schedule can be established. Measurement
of the piston to cylinder bore clearance ("4", Figure 4-16)should be taken at intervals of 10, 100,
250, 500 and 1000 hours. Record these numbers for future reference, or plot a simple wear versus
time curve that will indicate both the rate of wear and the approximate number of hours running time
before the combination rings need to be replaced.

NOTE

When plotted, the wear rate curve will usually show a relatively rapid rate
of wear during the first few hours of operation. As the rings wear, the
curve should flatten out.

Figure 4-16. Points for Checking Clearance
(See Table 4-4 For Dimensions)

+12.3. Replacing Rings

Rings are replaced when the bottom piston to cylinder bore clearance ("8" Figure 4-16)
has been reduced to the minimum allowable clearance or if the original radial thickness of the rings
has been reduced by one-half

Never measure piston-to-cylinder bore clearance through a valve
opening; always remove the outer head. Refer to the appropriate
instructions to remove and install the outer head. Failure to comply
with this warning may result in severe personal injury caused by
compressor roll.

P]ST P I STON

F]GURE HI

TOP

BORE I v
STRAIGHÎ EDGE D

E

TY
RÏNG

PICÊL
JOINTS

TOP

i
I
T
F

F

BÊND TYPE nrune nrruos Q ( ìrr,r.rru o, oa* *r*ncu, Ê ( )
A - I,IEIÊL PISTON CLEÊRANCE II.|EASURED BETI,JEEN BOITOH BÛRE AND P]STON HHEN R]DER RTNG(S) ARE RIDINO

ON BOT-TOM OF BORE. (BÊSIS NEI.¡ RÌDER RINGS, )
B - SAME ÊS ''A'',EXCEPT MTNIMUM ÊLLOWABLE CLEÊRANCE (MAXIMUM WEAR CONDITiON) AT ì^]HICH POINT RIDER

RTNG(S) MUST BE REPLÊCED.

C . RUNNING CLEêRANCE I'4EASURED OVER RTDER RING(S) ÊÏ TOP I.IHEN P]STON R]DER RING(S) ÊRE R]D]NG ON
BOTTOM OF 8ORE. (BASIS NEU RIDER RING, )

D - BOTTOM OF PISTON RING TO BOTTOM RING GROOVE: MEÊSURED BY BOTTOMINO R]NG IN GROOVE.
(BÊSIS NEt, PISTON RING, )

E - TOTÊL SIDE CLEARÊNCE OF PISION RING IN RING 6ROOVE. (BÊS1S NEIJ PISTON RING. )
F - PISTON RING END GAP; MEASURED ì.IITH RING SOUÊRED IN BORE. (BâSIS NEW PISION RING,)
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+12.4" lnstalling Rings

The rings must be assembled in the piston grooves as the piston is slid into the cylinder
bore. These rings will extencj beyond the piston's outsicie diameter when instaiied, After ihe piston
is installed, measure the bottom clearance between the piston and cylinder bore (see "4" Figure
4-16). Thisisthepointof referencefromwhichtheamountofwearwill bedetermined.

Table 4-4. Piston and Glearance for Standard HOS rs

NOTES FOR TABLE:
1 

= Gas cooled
2 

= Water cooled
3 = For TFE rings, end gaps are as follows

Min = .017 x Nominal Bore
Max = .020 x Nominal Bore

Multiply clearance dimension by 25.4 to obtain (soft converted) metric dimension

. Ci = Casi iron; AL = Aiuminum

a Metric groove width tolerance is +0.025/-0.000 mm.
(A 0.500" width is 12.7 mmi a 0.625" width is 15.88 mm.)

a Dimensions Refer to Figure 4-15. All dimensions are for new parts.

0.029/0.040

0.012t0.026

o.014t0.028

0.01 7/0.031

0.020/0.034

0.02'1l0.035

0.023/0.037

0.026/0.040

0.041 /0.056

0.050/0.065

0.057t0.072

0.065/0.080

0.070/0.085

0.071 /0.086

0.500

0.500

0.625

0.500

0.625

0.625

0.625

0.500

0.623

0.623

0.623

0.623

0.623

0.623

ct

cl

ct

cl

ct

CI

cl

ct

AL

AL

AL

AL

AL

AL

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

4.75

6.00

7.00

8.00

9.50

10.50

11.50

13.00

15.00

17.50

20.50

23.00

26.00

26.50

0.033/0.053

o.042t0.462

0.049/0.069

0.056/0.080

0.067/0.095

0.074/0.1 05

0.081/0.1 15

0.091 /0.1 30

0. 1 05/0.1 50

0.1231O.175

0.144t0.205

0.161 /0.230

o.18210.260

0.1 86/0.265

0.009/0.01 3

0.009/0.01 3

0.01 1/0.01 5

0.009/0.01 3

0.01 'tl0.015

0.01 1/0.015

0.01 1/0.015

0.009/0.013

0.007/0.01 1

0.007/0.01'1

0.007/0.011

0.007/0.011

0.007/0.011

0.007/0.01 1

(lnches)

Nominal
Cylinder

Size

Tota13
Ring

End Gap
New
Parts
(ln.)

rrtrr

Side
Clear.(ln.)
Between
Ring &
Groove

.rcrt

Running
Clear.(ln.)
Top-New

Rings

Groove
w¡dth
(ln.)

+0.00f
-0.000

Piston
Mat'1.w/c2G/Cr
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To install the rings, follow ffiese steps. Clearances are listed in Table 4-4.

1. Check the ring part number against the parts list to ensure the correct parts are being
installed.

2. Manufacture a ring gauge that has the same nominal inside diameter as the cylinder bore.
lnsert the rings, measure and record total ring end gap clearance; see Figure 4-17.

3. Measure radial thickness of the rings. Record this dimension for future reference.

4. Be sure the piston ring grooves are clean and smooth.

5. lnstall the packing entering sleeve on the piston rod.

6. Push the piston into the cylinder until the innermost groove is just outside the cylinder.

MEASURE END
GAF HERE

RING G.AUGE

COMBI¡¡ATTON RING

Figure 4-17. Taking End Gap Glearance

Make, from thin shim stock, a tool to hold the ring segments in the piston grooves.

Place the ring segments into the piston grooves and take side clearance as shown in "E"
Figure 4-16; record these clearances.

LIFT the piston slightly and push it into the cylinder until the cylinder bore holds the ring
segments in place. Remove the shim stock.

10 Measure the clearance between the ring and cylinder bore at "C" Figure 4-16. Repeat
Steps I and 9 until all rings have been installed.

After all rings are in place, push the piston all the way into the cylinder; remove the
entering sleeve and connect the piston rod to the crosshead and install the outer head
following the appropriate instructions.

7

I

9

11
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4-12.5. Breaking-in Combination Rings

Full pressures normally can be applied to the rings when they are initially placed in service. However,

on new or overhauied units, consideration oi the break-in requirements of the compressor "running gear" must
also be considered. Always watch operaling temperatures for indications of overheating, especially during
break-in. Refer to CHAPTER 3, OPERATION AND TROUBLESHOOTING. lf possible (pump-to-point systems
only) set the cylinder lubricator feed rate to provide maximum delivery during the break-in period. At the end
of the break-in period, the feed rate can be reduced to normal.

4.13. PISTON ROD PRESSURE PACKING

Generally, all piston rods are packed with floating type packing (see Figure 4- 18). There is no
adjustment or take-up for this type of packing. Tighten the flange stud nuts evenly and squarely to obtain even
crushing of the gasket at the bottom of the stuffer; this will prevent cocking of the packing cups and ensure their
being perpendicular with respect to the piston rod.

FLÁNGE

PACKING FINGS

VENT
cuP LUBRICATION

coNNECTIOI{GASKET

n ROD

FING
SEALING

FACE

VENT

PACKING CUPSGASKET
cuP

otL
cuP

Figure 4-18. Piston Rod Pressure Packlng Typical Construction

+13.1. Packing Rings

The packing rings are the most important part of the packing. They seal the pressure, take lhe
normal wear and must be serviced and lubricated. When sludge and carbon from poor or inconect lubricating
oil have fouled them, they must be cleaned. When the rings (except backup rings) have worn so that no end
clearance exists between the segments, the rings should be replaced. The rings are the working parts in any
packing set and it is they that require the most attention. Usually these rings have a long life, but it is a good
policy to have a set of replacement rings on hand to meet emergencies. Replacement rings may be ordered
in sets, without ordering the flange or cups.

l,:
I
I
I

PRESSURE
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Packing ring material and type of packing is supplied to suit each application. While it is possible that
special, non-standard packing may be encountered in the field, Dresser-Rand cunently supplies only three basic
types of packing, based on the pressure application. These are as follows:

Type l. 1750 PSI (12 Mpa) Packing

This type packing rs used on 4.75-inch, 6.00-inch, 7.))-inch and 8.00-inch water-cooled cylinders and on
6.00-inch, 7.00-inch and 8.00-inch gas-cooled cylinders.

1- Zero end gap, cast-iron pressure breaker (P-ring)
4- Sealing single-acting rings, glass - graphite-filled TFE with metallic back-up ring
1- Flange end double-acting packing ring, glass - graphite-filled TFE.

Type ll. 1150 PSI (7.9 Mpa) Packing

This type packing r,s used on 9.50-inch and 10.50-inch water-cooled and gas-cooled cylinders. No P+ing
ls used.

4- Sealing single-acting rings, glass - graphite-filled TFE with metallic back-up ring
1- Flange end double-acting packing ring, glass - graphite-filled TFE

Type lll. 775 PSI (5.3 Mpa) Packing

This type packing r.s used on 11.51-inch, 13.00-inch, 15.00-inch, 17.50-inch,20.50-inch, 23.00-inch and
26.00126.50-inch water-cooled cylinders and on 11 .S}-inch, 13.00-inch and 15.00-inch gas-cooled cylinders.
No P+ing rs used.

3- Sealing single-acting rings, glass - graphite-filled TFE with metallic back-up ring
1- Flange end double-acting packing ring, glass - graphite-filled TFE

The TFE ring joints are cut tangent to a diameter slightly smaller than the rod size. These joint
surfaces seal, so they must be in good condition. On some rings, the pressure side will have radial notches.
These notches must face toward the pressure when installed. The metallic backup ring is designed to remove

heat from the rod and prevent extrusion of the TFE rings. The backup ring has radial joints, which butt, when
the ring is assembled on the rod, leaving the ring slightly larger than the rod. No end clearance should exist at
the joints, which would permit the ring to pressureJoad the rod. The joints must be smooth and butt squarely
to prevent leakage,

The outside edges only of any pair of rings should have approximately 1/16-inch (1.6 mm) radius and
are normally furnished this way. Do not radius the mating (inside) edges of any pair of rings. The faces of the
rings are usually lettered or numbered on each segment of each ring for easy identification and assembly,
These identification letters or numbers must face toward the pressure. The depth of the cup in each packing
flange and the axial width of each packing ring or ring pair should be measured using depth and outside
micrometers, or a straightedge and feelers.
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BEVELLED JOINTS
ON PRESSURE SIDE

O.OO2 iNCH MINIMUM TO
0.006 íNCH ¡¡IÐ(IMUM BEÏWEEN
I.D. OF RING AND O.D. OF ROD

PISTON ROD

RELIEF CUT ON
PRESSURÉ SIOE

PRESSUR€
SIOE PRESSUREZERO END.GAP

PRESSURE BREAKER
RING

RING CUP RING

Figure 4-19. Zero End Gap Pressure Breaker

The pressure breaker, Figure 4-19, is installed in the first packing cup that faces the pressure. lts
purpose is to slow down, or "break", the effects of gas pressure without totally sealing. The type pressure
breaker used is "zero end gap" type design which has zero gap at the joints and a 0.002-0.006 inch (0.05-0.15
mm) clearance on diameter over the rod. This ring has pressure relief cuts in the face that is towards the
pressure. lt is important that this newer design is not confused with the old-type pressure breaker that had a
significant end gap at the ring joints.

Both single acting (Figure 4-20) and double acting (Figure 4-21) rings are free to float (move axially
and vertically with the piston rod) in their respective cups.

PBÊSSUR E
SI DE

METALLlC BACKUP R ING
WITH BUTTED RADIAL TFE TANGENTIAL

CUT SEAL RING

Þ
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)c\ i EL

RING CUP

TANGËNTIAL RINGS
flAOIUS
EDCES

DOUBLE ACTING RINGS. ONE PAIF OF
RÍNGS CONS¡STS OF TWO TANGENTIAL
CUT RINGS (WITH SPRINGSi.

Figure 4-21. Double-Acting Sealing Rings, Tangentially Cut

Clearance should be as listed in Table 44- lf the measured clearance rc ouúside of the limits
shown, refer the problem fo fhe Dresser-Rand Gas Field Cornpressors Cusúomer Service Group Tulsa,
OK before remachining either packing rings or flange cups.

Table 4-4. Packi Glearances

NOTE

The total radial clearance for the metallic back-up rings used with 1641 1 single-
acting sealing rings should be 0.01O-inch (0.25 mm) maximum without regard
to piston rod diameter.

4-13.2. Packing Gasket

Next in importance to the packing rings is the end gasket. Keep gasket surfaces clean and dry. No
matter how perfectly the packing rings seal around the rod, if the end gasket leaks, the pressure forces the gas
to bypass the rings by leaking around the case into the area between the case and the bore and then to the
atmosphere. The packing flange stud nuts must be tightened evenly to ensure a proper seal of the gasket at
the front end of the packing and to ensure closure of the ground joints on the packing. The packing rings have
been given sufficient side clearance so that normal tightening will not pinch the rings in their grooves.

0.060
(1.5)

0.020 - 0.024
(0.51 - 0.61)

0.011 - 0.015
(0.28 - 0.38)

Filled TFE

Maximum
Radlal Glearance

lnch (mm)

Axial Clearance
Steel Gups
lnch (mm)

Axial Glearance
Cast-lron Cups

lnch (mm)
Material

Ring
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After a short period of operation, soft gaskets should be retightened to take up any additional
deformation caused by the working pressure on the packing,

Spare gaskets should be carried in stock and a new gasket installed each time a packing is
disassembled. This prevents forced shutdowns due to leaks occurring after the cylinder is pressurized.

4-13.3. Packing Cases

The cases are made up of cup-like sections. The joints are ground or lapped. Each contacting
surface must be cleaned of dirt and lint and inspected for scratches and burrs before assembling. The mating
surfaces must occasionally be lapped to maintain a tight seal. To do this, lap the cup to a surface plate after
making sure that the surface plate is in good condition. On packing assemblies that are designed for internal
water cooling, small O-rings are used between the cups. See the instructions, which follow concerning proper
installation of these seal rings.

4-13.4. lnstalling the Packing

The packing should not be installed until the unit is ready to start, since the rings may corrode the
piston rod where they rest on it. The cup sections are held together by tie rods which are screwed into tapped
holes in the nose piece (end cup) of the packing, and are held on the outer end by nuts on the face of the flange.
Become acquainted with the construction of the packing you are about to install. Learn how it will go into the

cylinder, and know the proper location of each cup and ring set. Note the location of vent cups, oil cups and
cooling water cups and gaskets, if used. Pay particular attention to the rings located in each cup and know how
they are assembled and which side faces the pressure. Before any packing is taken apart, it is recommended
that each cup and the flange be stamped in numerical sequence so they can be reassembled in their original
positions.

lf the compressor piston and rod have previously been installed in the cylinder, remove the locking
dowel (if so fitted), disconnect the piston rod from the crosshead and move the crosshead away from
ihe rod. lf the oil scraper packing was previousiy installed, disassembie and remove the scraper rings
as described in instructions, which follow.

All precautionary measures specified by the Oceupational Safety and
Health Act of f 970 (OSHA) must be complied with when storing, handling,
or using solvents.

,a.fter marking the cutside of the packing cups (on a non-critical surface) in numerical sequence as
discussed previously, disassemble the packing cups and rings; be careful not to lose any gaskets, ring
segments or garter springs. Lay the packing components on a clean surface in the order removed.
Clean all parts with a safety solvent. Be sure that there is no dirt, chips or other foreign matter in the

oil or vent passages that can be carried into the packing during operation or obstruct the flow of oil
into the packing.

Thoroughly clean the piston rod and packing cavity in the frame end of the cylinder. Make certain that
the piston rod is not scratched, nicked or othenvise marred where it will operate in the packing.
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On older cylinders where an extemal packing cooling sleeve is used, the sleeve should be removed,
inspected and flushed out whenever the packing is being serviced. The sleeve is removed as follows:

A. Remove the packing following the reverse of the installation procedure.

B. Disconnect the cooling water piping and remove the two clamps which attach the sleeve to the
cylinder.

C. The sleeve can now be removed and inspected.

D. Flush the sleeve with clean water for several minutes. Dry the sleeve and replace it into the
cylinder.

E. Reconnect the cooling water piping and turn on the cooling water. Check for leaks.

The packing cups should be disassembled and the rings taken apart when the packing is installed (this
also applies when the packing is being removed or when it is necessary to pull the piston rod). lt is
not a recommended practice to attempt to slide the packing rings over the end of the piston rod,
unless an entering sleeve is used, because the rod threads can nick or otherwise damage the rings.

New packings come assembled with the correct type of rings in their proper grooves and in proper
relation to one another. All rings must be reassembled in their original positions or they will not
function correctly. Refer to the previous instructions in Paragraph 4-13.

Slide the end cup (or nose cone) over the end of the piston rod and assemble its packing ring(s) over
the rod by first fastening the garter spring around the rod and then inserting the ring segments, one
at a time, under the spring. Be sure the rings are assembled exactly in their original positions with
all segments in correct relation to each other and with the correct side facing the pressure. Be sure
dowels and dowel holes are lined up between ring pairs; then, lubricate the rings generously with oil
and slide them into their cups.

Continue with each packing cup and ring arrangement in sequence, sliding the cups together over the
tie rods. Slide the flange into position and tighten the tie rod nuts. Be certain all of the cups are
evenly centered around the piston rod.

NOTE

For packings having O-rings between the cups, as is the case with
water-cooled packing assemblies, be sure that the O-rings are conectly located
in their grooves before tightening the tie rod nuts. A thin coating of grease on
the O-rings aids in keeping them in the grooves prior to tightening the assembly.
As the O-rings can be easily damaged, it is a good practice to carry sufficient

spare sets and to replace them each time the packing is dismantled.

Make certain the gasket on the end cup is in good condition and clean; then, oil the rod (if lubricated
packing is being used) and slide the packing assembly into place in the frame end of the cylinder.
Center the packing with respect to the piston rod and then assemble and tighten the packing flange
stud nuts evenly to assure the end gasket is evenly compressed. lf this gasket is not properly seated,
leakage can occur around the end cup.

I
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10. Recheck the gap between the piston rod and packing flange at several points around the
circumference of the rod; the possibility of the rod dropping slightly because of piston ring wear must
be given due consideration.

ACAUTION
Should the rod contact the packing flange or cups during operation,
damage to the rod is almost certain to result.

11 The packing rings are free to float in their cups (assuming they have proper side clearance) regardless
of stud tightening forces and the packing cups are designed to transmit uniform stud pressure through
the joints without deflection. Like any gasketed joints, the packing stud nuts must be periodically
tightened.

12 lnstall the oil scraper rings per Paragraph 4-14 and connect the piston rod at the crosshead per
Paragraph 4-10.

13 When the machine is started, oil the packing rings and piston rod generously until the rings wear in.

The packing may leak slightly while creating a satisfactory fit with the rod; however, the packing
should not blow oil profusely during break-in. Should severe leakage (blowing) occur, the compressor
must be immediately shut down and the packing dismantled to determine the cause. Abnormal
leakage can also be caused by dirt or chips cutting the rings, an improper grade (or too much)
lubricating oil in the sump, or inadequate side clearance of the rings in their cups.

4-13.5. Packing Operation and Maintenance

After installing a new packing or set of renewal rings, start the compressor up with no load in the
same manner as breaking in a new unit. Feed two or three times the usual amount of oil to the packing while
it is wearing in. The oil that works out along the rod, or through the packing vent, should be checked frequently.
lf the oil ¡'emains clear, it is a good indication that the packing is wearing in properly. During break-in cf higher

pressure packings (over 1000 PSIG or 6900 kPa), the oil normally will become darker and show some wear
particles; however, the oil should not become black. Should the oil become black (indicating premature wear),
or should blow-by be excessive, the cause may be a too-rapid increase in the load or pressure on the packing.
Often, by reducing the load slightly and running for a short time, the oilwill clear up to the point where the load
can be increased again.

Because there are many variables (such as temperature, pressure, type of lubricant, material, gases
being handled, etc.), there are no hard and fast rules for allowable rate of increase in pressure while breaking
in a new packing. With filled Teflon@ packing rings, the break-in time is normally much shorter than with metallic
rings. Often, the break-in time with this ring material is a matter of minutes, and the load may be increased
rapidly. Watch piston rod and packing temperatures carefully to avoid excessive heat buildup in the packing
during rapid break-in.

During operation, the packing leakage may become progressively worse over a period of time. This
indicates the packing is faulty and it should be inspected as soon as possible. Operation of the unit with
excessive packing leakage will result in abnormal wear of the packing rings or piston rods.

4-13.6. lnspecting the Packing

Periodically, the packing should be removed for cleaning and inspection. ln cleaning packing rings,
wire edges may be found around the bore of the rings if considerable wear has occurred. Remove these wire
edges with a file. However, do not break comers where any two surfaces of a packing ring match. ln removing

4-46



Maintenance

the packing for cleaning, take care to avoid damage to the gasket or any surfaces that make pressure tight
joints. Do not use a chisel or sharp instrument to open any joint (between packing cups) and do not disturb the
bore of the rings except to remove the wire edges. Wash the springs clean of carbon and sludge. lf they have
lost their tension, replace them. Observe the clearance between the ends of the segments of the wearing rings.
As long as some clearance is present, the rings may be used. However, when the rings have worn to the point
where the ends butt, they should be replaced.

4-13.7. Replacing the Packing

ln replacing the piston rod packing, take care to tighten the flange nuts evenly, while checking with
feelers in the space between the rod and the packing flange. Make sure the clearance is equal all the way
around the rod. Make sure the rod packing flange does not touch the piston rod, as the rod and the packing
can be seriously damaged. When ordering parts or inquiring for additional information regarding packing, give
the serial number stamped on the end of lhe case, along with the cylinder size and serial number,

4.14. PISTON ROD OIL SCRAPER RINGS

A stuffer is bolted to the frame end of the cylinder yoke; it contains a set of oil scraper rings, with
flange, and prevents frame oil from being carried out of the frame along the piston rod. The rings also reduce
the possibility of cylinder gases or cylinder lubricating oil entering the frame and possibly contaminating the
frame lubricating oil.

Cunent stuffer and oil scraper ring anangements are illustrated in Figure 4-22. Some distance pieces
are equipped with a set of double-acting (Type BD) seal rings located in the gland closest to the cylinder. For
those applications requiring a purged distance piece (2) standard sets of (3) 3RWS rings are used. This helps
to seal the distance piece.

ACAUTION
Metallic oil scraper rings must be disassembled and the rings taken apart
when they are being removed or installed. Do not attempt to slide the
rings over the end of the piston rod because the threads can nick the
rings and permanently damage them.

Before starting for the first time, wipe out the stuffers and clean the piston rods. Take care to keep
a smooth bearing on the rod, as nicks or dents in the rings or scores on the rod will prevent a tight seal.

Oil scraper rings normally require little attention except for periodic cleaning, as determined by the
operating conditions. lnspect the rings for wear by checking the end clearance after slipping the rings over a
mandrel the same diameter as the piston rod. When the rings have worn sufficiently to butt the ends, it is best
to replace them.

Renewal oil scraper rings are furnished in sets. The ring segments are usually numbered and adjacent
segments must match. With the current design shown in Figure 4-22, lhe radially cut grooves on the scraper
rings should face the cylinder and the flat faces of the rings should face the crosshead. The packing rings can
face either direction.
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Figure 4-22. Piston Rod Oil Scraper Packing

Use the following steps fo install replacement oil scraper rings in the unit:

Unscrew the piston rod from the crosshead, back the crosshead away from the rod and remove the
stuffer from the yoke.

All precautionary measures specified by the Occupational Safety and
Health Act of 1970 (OSHA) must be complied with when storing,
handling, or using solvents.

Disassemble the rings and lay the parts on a clean surface. Note the identification marking on each
segment of each ring. Clean the parts thoroughly with a safety solvent.

Make certain that the piston rod is clean and free of nicks or burrs; if found, these should be carefully
removed with a file and the rod polished using a fine emery cloth.

Clean the stuffer thoroughly and install it in the yoke, Be sure a gasket is placed between the stuffer
and yoke mounting surfaces. Bolt the stuffer securely in place.

Place the ring flange on the piston rod and then assemble the oil scraper rings over the rod; the flat
sides of the rings face the crosshead. First fasten the garter springs around the rod, then place the
ring segments under the springs, making sure to match the segments according to the letters or
numbers stamped on them.

Move the flange into position over the rings. The flange is designed to provide 0.002 to 0.004 inch
(0.05 to 0.10 mm) total end clearance for the scraper rings. Check this clearance before securing
the flange. lf the clearance is insufficient for the rings to "floal" on lhe rod, they will not function
properly. Make sure the drain holes in the flange are at the bottom, then attach the flange to the
stuffer; tighten the flange capscrews evenly. Check to be sure the flange is centered around the
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7

piston rod; avoid any possibility of the rod touching the flange or stuffer as the rod, flange and rings
may be damaged if this happens.

Liberally oil the scraper rings before starting the compressor when new rings have been installed. The
oil from within the frame will then keep the rings lubricated during normal operation and subsequent
starts.

Before barring the unit over, the operator must ensure that the driver will
not start-either by grounding the ignition and closing the fuel gas valve on
engine driven units-or by ensuring that the power cannot be turned on
with electric motor driven units. Failure to heed this WARNING can result
in a fatal accident if the unit rolls over unexpectedly.

SERVICE NOTE

When the compressor is shut down for a long period and the piston rod packing
and the oil scraper rings are not removed, bar over the compressor once every
24 hours to distribute any oil held in the packing and to prevent localized
corrosion of the rods.
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Figure 4-23. Balance Cylinder
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A balance cylinder (Figure 4-23) is supplied on those compressors where less than a full complement of
cylinders is required (for example, a four-throw unit using only three cylinders). The balance cylinder mounts
directly on the frame extension and utilizes a piston rod and balance piston that are similar to a conventional
compressor piston and rod for disassembly and assembly purposes.

To remove the balance cylinder, disconnect lube supply and drain piping. Take out the capscrews that
hold the end cover in place, then remove the cover to expose the cylinder bore. Unscrew the balance piston
rod from the crosshead and pull the piston and rod out through the bore. Take off the cylinder to frame stud
nuts and remove the cylinder. Replacement of the balance cylinder is the reverse of the removal steps.

4.16. COMPRESSORVALVES

The "PF" valve, a high speed plate valve of Dresser-Rand design, is used as the standard valve in
HOS cylinders. These instructions cover only the PF valve; if other valves are used, supplemental instructions
must be consulted. The valve is furnished in two styles; one style has a metal valve plate with two damping
plates that is assembled as shown in Figures 4-24 and 4-25. The other style has a plastic valve plate with one
damping plate as shown in Figures 4-26 and 4-27. Both valve styles contain a seat, stop plate, damping
plate(s), ring guide, damping springs, closing springs and valve plate. The valve is held together by a center
stud and nut anangement. A gasket is used under the stop plate on inlet valves and the valve seat on discharge
valves where they seat in the cylinder gas passage, preventing gas leakage past the valve.
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4-16.1. Description of Operation

A compressor valve acts as a check valve in the inlet and discharge passages to the cylinder bore.
The inlet valve allows the gas to enter the cylinder on the suction stroke and then closes to prevent back flow

of the gas into the inlet gas passage on the discharge stroke. The discharge valve opens to allow gas to leave
the cylinder on the discharge stroke and then closes to prevent the gas in the discharge passage from re-
entering the cylinder on the suction slroke.

Compressor valves are opened by differential pressure across the valve. The damping and valve
plates move off their seat and are guided into the stop plate recess by the guide ring when opening. Damping
springs and damping plate(s) prevent slamming of the valve plate against the valve stop plate when the valve
opens. As the piston nears the end of its stroke, pressure across the valve starts to equalize. At this point, the
springs start to move the damping plate(s) away from stop plate and the valve plate toward the seat. This is
done to prevent the parts from slamming against the seat as the piston changes its direction. lf slamming were
allowed to happen, severe damage would result to the valve. A combination of spring load and differential
pressure will hold the inlet valve closed on the discharge stroke and the discharge valve closed on the suction
stroke.
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Figure 4-25. Typical "PF" Discharge Valve with Metal Valve Plate
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4-16.2. Valve Maintenance Recommendations

To obtain maximum efficiency from a compressor cylinder, the inlet and discharge valves must be
clean and tight. The valves and cylinder gas passages must be periodically examined and thoroughly
cleaned wherever dirt is evident. Operating experience will dictate both the length of time between
valve inspections and the valve maintenance cycle. At start-up, check the valves during break-in at
least once, then one week after start-up, or more frequently if the gas being handled is known to be
dirty. lf the valves are found to be particularly dirty, locate and eliminate the cause. See item 2 for
a suggested MINIMUM maintenance schedule.

2, We recommend the following valve inspection and maintenance schedule as a MINIMUM

Prior to initial start-up and EVERY TIME valve or unloader maintenance is performed.

At least ONCE during the break-in period.

One week after start-up (including after valve or unloader maintenance or after overhauls)

Once a month thereafter for three months.

Once every three months thereafter for a full year.

Once each year thereafter, or as conditions dictate.

The center setscrews used with unloaders, and all other valve fasteners, particularly the stud nuts that
secure the valve cover, MUST be properly tightened to the torque values given in this form. DO NOT
USE AN IMPACT WRENCH ON VALVE FASTENERS.
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4

5

Never attempt to tighten fasteners on a compressor cylinder, including the valve or unloader
setscrews, while the compressor is running or with the cylinder pressurized. This practice is extremely
hazardous, and can result in a life-threatening accident should a stud or bolt break during the tightening
process.

Always make sure there is no residual gas pressure in the cylinder bore or passages before removing
valve or unloader covers.

6 Venting of hazardous gases must be performed in accordance with established safety practices at
the installation site.

The importance of keeping accurate valve maintenance records cannot be overemphasized. Record
all valve failures, the cylinder and location on that cylinder, the type of damage and any other data that
may be helpful in finding a trend.
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Figure 4-27. Typlcal "PF" Discharge Valve with Plastic Valve Plate

To eliminate dirt found in the compressor valves, a suitable intake filter or scrubber should be installed
and properly maintained. Experience will dictate the filter or scrubber maintenance cycle.
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o Cylinder lube oil in excess of the amount required to properly lubricate the cylinder bore and valves
is detrimental to valve life. The oil feed rate of the cylinder lubricator (witþ pump-to-point systems)
can be reduced to eliminate excess lubrication based on the condition of the cylinder gas passages,
valves and cylinder bore. On inspection, the valve should have a greasy appearance, but not have
oil droplets showing. Shortened valve life often results from using an oil with improper viscosity or
poor quality, or delivery at the improper feed rate. Recommendations for selecting a cylinder
lubricating oil are given in CHAPTER 2, LUBRICATION; these recommendations should be reviewed
with a reputable oil supplier to determine the best oil for a particular application.

All compressor valves should be inspected for leakage (which may result in abnormally high
temperatures). ln addition, the cylinder cooling water system (if used) should be examined for
general cleanliness and obstructions to ensure the proper quantity of coolant at the required
temperature is available. Periodic cleaning of the cylinder water passages may be required.

Liquids in the gas stream can wash or dilute cylinder bore lubricating oils, causing rapid wear and
early failure of the valve (and cylinder) parts. A slug of liquid can cause a failure of the valve channels
or plates or, in severe cases, the valve seat. Some "wetness" in the gas stream often can be dealt
with by the selection of a suitable lubricating oil. With very wet applications, adequate separators
should be located close to the cylinders. Also, it is important that the cylinder inlet piping be ananged
without low spots where liquid can accumulate.

Mark or tag valves with the following minimum information as they are being removed from the
cylinder. This information will be useful when troubleshooting valve problems and will help prevent the
intermixing of valve parts, when more than one valve is disassembled.

o Compressor Serial Number..

Cylinder Serial Number...o

a

o Cylinder location - Frame or Outer end....

lnlet or Discharge Valve.

a Hours of Operation.

The reconditioning procedures given in these instructions are valid only when genuine Dresser-Rand
parts are used.

Carefully check the part number of new parts against those in the parts list.

Never change valve lift.

The valve seat may be reconditioned following instructions later in this chapter.

A new valve plate must be used if the valve seat has been reconditioned.

Never tum the valve or damping plate(s) over; always replace them and recondition the seat.

When handling assemblies or parts, take care not to contaminate the items.

10.
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Observe the safety precautions (Paragraph 4-2) before attempting to
remove a compressor valve. lt is particularly important that ALL
PRESSURE is released from the cylinder passages and piping before
pulling valve covers. CAREFULLY CRACKING OPEN drain valves on inlet
and discharge manifolds is a good method to determine if any pressure
exists in the cylinder bore, cylinder passages and piping; INJURY TO
PERSONNEL CAN OCCUR IF THESE PRECAUTIONS ARE NOT STRICTLY
OBSERVED. Whenever compressor valves are removed, it is extremely
important that the inlet and discharge valves be correctly reinstalled in
the cylinder. lncorrect assembly can cause an extremely hazardous
condition which can result in severe damage to the compressor and
INJURY OR DEATH TO THE OPERATING PERSONNEL.

4-'16.3. Removing the Valves - O-Ring Valve Cover

The current standard valve cover design used with HOS cylinders is the O-ring cover design,
illustrated in Figure 4-28. Only the O-ring cover design is covered by these instructions.

ÅItfÅRHrùåfr

With the O-ring body seal used on this type valve cover, any pressure
that may be left in the cylinder will not be released when the cover nuts
are loosened, but will remain under the cover trapped by the O-ring. To
prevent the possibility of the valve cover being "blown off' by residual
pressure when the cover nuts are removed, two longer studs are required
to permit the safe removal of the cover. These studs are either present
(they are double-nutted if factory supplied) or should be fabricated at the
site. FAILURE TO OBSERVE THE FOLLOWING VALVE REMOVAL STEPS
CLOSELY CAN RESULT IN POSSIBLE PROPERTY DAMAGE, INJURY TO
THE MAINTENANCE PERSONNEL OR DEATH.

Mark or tag the valves and valve holes as the valves are removed to ensure that they are returned
to their original locations.

Locate the two longer studs; these are diametrically opposed across the valve cover bolt pattern. lf
such studs are not installed, fabricate two studs and install them (with nuts) 180 degrees apart before
removing or loosening any other stud nuts. Evenly loosen the valve cover stud nuts; note that two nuts
are used on the two longer factory-installed studs used with each valve cover.

Remove only those nuts on the short valve cover studs. At this point, the nuts on the long studs are
securing the valve cover.

Equally loosen the nuts on the long studs two turns at a time. As the stud nuts are loosened, it may
be necessary to tighten down the valve cover jackscrews (if equipped) or to carefully pry under the
valve cover to keep the cover in contact with the stud nuts. (This will prevent sudden loosening or
blowing off of the valve cover when the O-ring breaks free of the valve passage, caused by any
residual pressure.) As the O-ring is pulled free of the valve passage, any residual pressure will be
safely vented.

2.

3.

4.
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5. Remove the valve cover

SERVICE NOTE

A retaining setscrew in the side of the valve cage is used to hold the valve and
cage in a valve hole located in the bottom half of the cylinder. However, care
still must be exercised when removing the valve cover so that the valve does not
fall out should the setscrew not hold.
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Figure 4-28. O-Ring Seal Type Valve Cover Arrangement

Larger valves have two tapped holes in the discharge seat, or inlet stop plate, on the face toward the
cylinder bore. To simplifo valve removal when the valve is located in the bottom half of the cylinder,
first remove the top valve that is located 180 degrees opposite the bottom valve being removed; then,
working through the top valve port, (with the compressor piston must be positioned so that it does not
interfere with this operation) screw a threaded rod into the tapped hole in the bottom valve. The valve
and cage assembly then can be supported from above while the valve cover and valve is removed.

Loosen the retaining setscrew from any valve cage so equipped, then remove the valve cage and valve
from the cylinder. Remove the valve seat gasket that is located under the valve. This gasket should
not be reused; install a new gasket when installing the valve. Most valves are attached to the valve
cage with two capscrews or machinescrews to facilitate handling; remove these fasteners to
separate.
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SERVICE NOTE

lf the compressor valve is stuck in the cylinder, it can be jarred free by striking
edgewise on the valve crab with a wood block or soft metal bar (to prevent
damage to the cage or valve). Do not use a hammer on the cage.

4-16.4 Disassembling & Servicing the Valve

ACAUTION
Care must be taken when disassembling these valves to ensure that the
damping and valve plate closing springs do not become mixed. Failure
to follow this caution will result in incorrect loading of the various plates,
resulting in premature valve failure. Even when the valves are of the
same type (inlet or discharge) and of the same size, the components of
the various valves must not be mixed. This is because each valve has
established its own wear pattern and sealing surface which will not
function in another valve. Failure to follow this caution will result in valve
leakage and premature valve failure.

1. Place the valve in a valve holder. (Figure 4-29 shows a suggested valve holder.)

ACAUTION
lf the valve must be held in a vise, do not clamp the valve tightly enough
to cause distortion. Distorting the valve will render it useless.

VALVE CTÂMPS

ADJUSÏABIE
LOCATING PINS

Figure 4-29. Suggested Valve Holder
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2 Remove the stud nut that fastens the valve together. DO NOT allow the stop plate to turn in relation
to the valve seat; to do so may shear the locating pins.

NOTE

The closing and damping springs can be of the same height and wire diameter
(load), but more often they will be of different height and wire diameter,
resulting in different loads.

Very carefully, separate the stop plate and valve seat. Note the position of all valve internals; do not
allow them to become mixed. Remove the closing springs and place them in a separate location; do
the same with the damping springs.

All precautionary measures specified by the Occupational Safety and
Health Act of 190 (OSHA) must be complied with when storing, handling
or using solvents.

Clean the parts. (Soaking the valve parts ovemight in safety solvent followed by a stiff brushing or light
scraping will aid in the removal of carbon.) Brush the parts with a soft wire brush to remove deposits,
but use a soft bristle brush on all seating surfaces.

Rinse the parts in clean solvent; dry thoroughly using clean, dry compressed air

lnspect the valve and damping plate(s) for cracks, nicks, warpage, wear steps, leakage paths and
other signs of defects. On the valve plate there will be annular rings worn in by the valve seat, these
are normal. [Replace the valve plate if the ring depth is greater than 0.010 inch (0.25 mm) on plastic
plates OR 0.005 inch (0.13 mm) for metal plates.l Check the rings for uniformity of contact; any dull
or uneven contact is an indication of improper seating. Do not grind or invert valve plates to obtain
a new seating surface; replace them.

Examine the valve seat for cracks, nicks, burrs, scoring, steps, leakage paths and other signs of
defects. The valve plate seating area (rings) on the valve seat should be very bright and evenly
polished. Check the rings for uniformity of contact; any dull or uneven contact is an indication of
improper seat¡ng.

Valve seats can be machined to correct for wear or minor defects to the seating surfaces. Refacing
operations are described in later instructions. Excessively worn or damaged seats must be replaced.

ACAUTION
When rebuilding a valve, always renew the seating surfaces. That is,
provide a new valve plate when a new or reconditioned valve seat is used.
Likewise, when a new valve plate is used a new or refaced valve seat

must be provided. Failure to follow this caution will result in leakage and
early valve failure.

3.

4.

5.

b.
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9. Check valve springs for cracks, pits or set (set is determined by measuring free height of a used spring
against a new one). Also, check for weakness by comparing the used spring against a new one with
the same part number.

10. Examine the stop plate for wear and damage.

4-16.5. Refacing Valve Seats

Valve seats which have become worn or damaged can be refaced provided that certain dimensional
limits are not exceeded; these limits are given in subsequent instructions.

On discharge valves, the center stud is screwed into the valve seat. Around the center stud shank,
there is a recess in the seat (see Figure 4-30) which is approximately 0.080 inch (2 mm) larger in diameter than
the shank diameter. This recess permits machining of the valve seat without removing the center stud. ln some
machining methods, it may be necessary to remove the center stud.

To remove the center stud, heat the valve to between 500o and 600oF (260o to 352oC); remove the
stud while hot.

2. Using Loctite@ "Chisel Gasket Remover", spray the residue left by the previously used Loctite@ and
wipe it off.

A valve seat can be machined as indicated below without affecting the valve's pertormance
(see Figure 4-30):

TENTËF STUD IN SEAT ON
DISCHARGE VALVE ONLY
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Figure 4-30. Valve Seat Rework Dimensions
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lf the valve's outside diameter is less than 3 inches (76 mm), the seat rib root depth (c) of the

innermost oort cannot be less than 0.100 inch (2.54 mm). For valves with an outside diameter larger than 3
inches (76 mm), the rib root depth of the innermost port cannot be less than 0.188 inch (4.78 mm).

ACAUTION
The rib root depth (c) of the valve seat must not be machined to maintain
the minimum depth. Do not increase diameter of ports (b). Machining the
rib will weaken the valve seat. Also, be certain that any facing extends
over the entire seating surface.

When facing the valve seat, the land width (s) is to be maintained at 0.025 to 0.050 inch (0.63 to 1.2

mm). lf the land width exceeds this value, the mud grooves between ports (b) must be machined to obtain the

original land width. ln addition, the depth of the mud grooves (a) should be maintained at 0.031 inch (0.79 mm)

and a full radius must be maintained where the mud groove meels the land. Moreover, a 0.005 to 0.015 inch
(0.13 to 0.39 mm) chamfer edge must be maintained on each land.

4-16.6. Reconditioning the Stop plate

Machining of the stop plate is usually not required during valve overhaul. lf an inspection reveals minor

damage to the stop plate, the defective part can be machined provided that certain dimensional limits are not

exceeded; these limits are given in subsequent instructions.

SERVICE NOTE

On suction valves, the center stud is screwed into the stop plate. in order to
machine the counterbore, it may be necessary to remove the center stud.

CENTER STUD IN SEAÏ OùI
INTET VÂLVE ONLY

T
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To remove the center stud heat the valve to between 500' and 600"F (260' to 352"C); remove the
stud while hot.

2 Using Loctite@ "Chisel Gasket Remove/' spray the residue left by the previously used Loctite@ and
wipe it off.

lf the locating pins are damaged, pull them out. lf the locating pins cannot be pulled out, cut them off
and drill out the remainder of the pin. Since the locating pins are held in by an interference fit, care
must be taken not to drill the pin hole larger than its original diameter.

The stop plate can be reconditioned provided that the counterbore depth (T) is maintained (see Figure
4-31). lf the counlerbore depth is not maintained, the valve lift will be altered. The counterbore depth is equal
to the guide ring height + 0.002 inch / - 0.000 inch (+0.05,-0.0 mm). Furthermore, spring hole depth must be
maintained at original depth "0.010 inch ("0.26 mm), and the maximum removalfrom the stop plate is 0.031 inch
(0.79 mm).

4-16.7. Assembling the Valve

SERVICE NOTE

When installing the center stud in the stop plate or seat, screw the stud in only
until it is flush with back side of the stop plate or seat. Furthermore, some
center studs have a tapped hole or a longer threaded seclion on one side. This
side of the center stud does not screw into the seat or stop plate.

lf the center stud was removed, apply a light coat of Loctite@ primer "T" to the threaded area. Apply
a few drops of Loctite@ #272 (ilem 27240) threadlocker and screw the stud into the valve seat or
stop plate.

lf removed, reinstall the locating pins.

Place the stop plate on a clean, flat surface with the locating pins up.

Place the valve springs into the spring holes in the stop plate. Ensure the springs are inserted into
the same holes from which they were removed. (The damping springs must contact the damping
plate(s) and the closing springs must contact the valve plate.) lf new springs are being installed, refer
to the parts list for identification.

Reinstall the damping plate(s). lf the used plate(s) are being installed, ensure that they are the
plate(s) removed from that valve. ln valves with a metal valve plate, the damping plate with the
smaller diameter is placed next to the stop plate.

6. lnstall the valve plate. lf the used plate is being reinstalled, ensure that its seating surface matches
the valve seat.

lnsert the ring guide, with its nose down.

Fit the valve seat to the stop plate; orient the locating pins with the holes in the valve seat. Clean the
internal threads of the nut and external threads of the center bolt, then apply anaerobic adhesive
primer to the threads and allow it to dry for 5 minutes. Apply Loctite@ #242lhreadlocker (two drops
only) to the external threads and install the nut finger tight. On discharge valves, it is necessary to
carefully turn the valve over and install the nut.
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SERVICE NOTE

Some valves utilize a selfJocking nut. lt is not necessary to use Loctite@ with
this type nut.

L Place the valve in a holding fixture. A typical fixture is shown in Figure 4-29

ACAUTION
When tightening the center stud nut in Step 10, DO NOT allow the stop
plate to rotate with relation to the valve seat. lf this is allowed to happen,
it may shear the locating pins.

10. Torque the center stud nut to 25,000 PSI (172 Mpa) pre-stress, following the tightening instructions
in CHAPTER 5, GENERAL DATA & SPECIFICATIONS.

11 Check for free movement of the valve plate by pushing on it with a piece of plastic or wood that will
not scratch the valve plate.

12 Examine the valve seating surface in the cylinder. lf it is marred, proceed as in Paragraph 4-16.8,
Steps 1-A and 1-8.

4-16.8. lnstalling the Valves - O-Ring Valve Gover

When removing an inlet valve from a location where an unloading device is being used in conjunction
with the valve as a means of capacity regulation, refer to the applicable unloader instructions before removing
the valve.

Whenever compressor valves are removed, it is extremely important that
the inlet and discharge valves be correctly installed in the cylinder.
lncorrect placement of the inlet and discharge valves in some cylinders
which have no provision for polarization can cause an extremely
hazardous condition. INSTALLING AN INLET VALVE lN A D¡SCHARGE
VALVE HOLE, OR INSTALLING A DISCHARGE VALVE UPSIDE DOWN, CAN
CAUSE A LIFE-THREATENING EXPLOSION. The type "PF" valve is always
placed in the cylinder with the valve center bolt and nut located AWAY
from the cylinder bore. Fasten the valve or unloader cage to the valve,
when possible, to ensure the valve is not reversed at installation. lF lN
DOUBT as to whether a valve is inlet or discharge or as to which cylinder
holes receive an inlet or discharge valve, CHECK WITH YOUR
SUPERVISOR.

Prior to installing the valve, check to see that the seating surfaces on the valve assembly, valve cover
and in the cylinder valve hole are smooth and clean. lf any evidence of defective seating surfaces
is found, use lhe following steps to ensure proper valve installation:

1
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A. Place lapping compound on the gasket seating surface of the valve and place the valve in the
valve hole without using the seat gasket. Lap the valve and valve hole gasket surfaces to
obtain at least 95% contact area, as evidenced by bluing or an equivalent method.

Remove the valve and clean both it and cylinder valve hole thoroughly with soap and water to
remove all traces of the lapping compound. Solvent will not remove the lapping compound no
matter how clean the surface appears to the eye.

lnstall a new valve seat gaskel, then install the valve and cage in the cylinder valve hole. This task
is made easier if these parts are fastened together with machinescrews and lockwashers before
installation. Be certain the valve seats firmly on the ledge in the cylinder and rests squarely on the
valve seat gasket.

SERVICE NOTE

Valves and cages must be returned to the same valve holes from which they were
removed. The threaded rod used to facilitate handling large valves, as described
previously in the valve removal procedure, also may be used to assist in valve and
cage installation.

On the bottom half of the cylinder, the valve and cage assembly is held in the valve hole by a retainer,
normally a setscrew through the side of the valve cage on this valve design. lnstall the setscrew with
an Allen wrench to hold the valve and cage in place until the valve cover can be installed.

Place a new O-ring in the valve cover body groove. A light coat of a silicone lubricant or other
lubricant compatible with the O-ring material and process applied on the O-ring will facilitate its entry
into the cylinder valve hole.

$ffiHl*rffi
Torquing of the valve cover stud nuts is critical. Under torquing will
result in loss of sealing capacity between the valve seat gasket and the
valve seat and the possible loosening of the valve cover during operation
with attendant process gas release. Over torquing will result in excessive
stresses and loads being imparted to the valve, valve cage and cylinder
seating ledge. lt is imperative that when using the "Tightening
Requirements" instructions in GHAPTER 5, GENERAL DATA &
SPECIFICATIONS, the proper prestress column in the chart is selected as
follows: find the maximum allowable working pressure (MAWP) as
stamped on the cylinder nameplate and compare the pressure to those
listed to obtain the correct pre-stress for the fastener. Go to the column
headers in the torque table; then move down the column to the correct
fastener size to obtain the torque.

Place the valve cover over the valve hole. Watch the cover O-ring as it enters the valve hole to be
sure it is not rolled out of its groove. lnstall the stud nuts.

3
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6.

åUf¡{HHINâ
Never tighten the valve cover stud nuts while the compressor is in
operation or pressure exists within the cylinder. A life-threatening release
of gas or explosion can occur if a stud breaks during the tightening
operation.

Tighten the valve cover stud nuts alternately across the bolt circle to ensure that the cover is drawn
down squarely. We require that this tightening progress in stages rather than to the full torque on the
initial tightening. The required torques are listed in the in CHAPTER 5, GENERAL DATA &
SPECIFICATIONS.

After all of the valves are installed, bar the compressor through at least one complete revolution to
be certain there is no interference between moving parts.

The compressor now may be started in the normal manner.

After the cylinder has reached operating temperature and pressure, shut down the compressor and
relieve all pressure in the cylinders. Check the tightness of the valve cover stud nuts. Torque the
valve cover stud nuts as described previously.

åIåfåRr{ü{ü
Use extreme caution when checking the valve covers. The discharge
valve cover can experience temperatures in excess of 250"F (121"C1.
Touching a valve cover with an unprotected hand can cause severe
burns. We recommend the use of a contact thermometer for checking
temperature and a stethoscope for checking noises.

10 At reguiar and frequent intervais (as established þy operating experience) check the vaive covers Tbr

looseness by using a stethoscope on the valve cover to listen for pounding or knocking of the valve
cage against the cover while the compressor is operating. Any pounding or knocking indicates that
the valve is loose. A loose valve may break apart and drop into the cylinder bore, causing serious
damage to the compressor.

4-17. REGULATIONDEVICES

Regulation devices can be of two basic types: the inlet valve unloader or the clearance pocket (either
fixed volume or variable volume). lnstructions for both basic types of device follow. These instructions cover
the basic, current type regulation devices. Some design differences are to be expected due to operating
requirements and these variants will undoubtedly be encountered in the field from time to time. Refer any
questions regarding unloaders or clearance pockets to your nearest Dresser-Rand service representative.

åüffiHNfffi
Regulation devices when activated or adjusted affect the performance of
the compressor. Unloading sequences not initially approved or reviewed
can lead to overloads, non-reversal, overheating, and/or valve reliability
problems. Consult with a Dresser-Rand representative if such unloading
sequences have not been approved-

7.

8.

9.
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An unloader is used on a compressor cylinder inlet valve to render the valve inoperative as a way of
unloading the cylinder for starting, or to control capacity of the compressor during operalion. A typical inlet
valve unloader, mounted on the standard O-ring cover, is shown in Figure 4-32. Some later unloaders have the
plunger attached directly to the push rod and no return spring is used.

This unloader is "direct acting"; that is, operating pressure is applied to the top of the actuating piston
to unload the end of the cylinder containing an unloader. (Reverse-acting unloaders also are available from
Dresser-Rand.) ln its normal position (when there is no operating pressure applied to the top of the actuating
piston) the piston spring located under the actuating piston forces the piston and piston rod upwards; the
plunger return spring moves the plunger assembly away from the valve plates. With pressure applied to the
top of the actuating piston, the piston spring and plunger retum spring are compressed allowing the plunger legs
to hold the valve plates away from the valve seat. With the inlet valve being held open by the unloader, the gas
admitted to the compressor cylinder on the suction stroke passes freely back through the open inlet valve on
the discharge stroke without being compressed. An indicator is fitted to the underside of the actuating piston.
When the unloader is actuated (cylinder end unloaded) the pin will protrude from the clearance hole in the lower
housing cover. When the unloader is in its normal position (cylinder end loaded) the indicator pin is retracted.

Glearance pockets (Paragraphs 4-17.2 and 4-17.3) are used on a compressor cylinder to add either
a fixed volume, or a volume that is variable, to the cylinder's normal clearance volume. The pocket reduces the
cylinder discharge capâc¡ty when it is in its normal deactivated (open) position. Fixed volume clearance pockets
are operated by pneumatic pressure from an external source. Variable volume pockets are generally
operated manually by means of a handwheel or wrench, and may be adjusted @!!when the machine
is shuú down.

With a fixed volume, pneumatically-operated pocket, when operating pressure is applied to the top
of the actuating piston the valve is forced closed, increasing the cylinder discharge capacity. ln its normal
position, with no operating pressure applied to the actuating piston, the clearance valve is held in the open
position by the return spring. A variable volume pocket is positioned by turning the piston rod (to which is
attached a piston riding in a cylinder) in a clockwise direction to reduce volume or a counterclockwise direction
to increase volume.

ln its open position, the clearance pocket adds the volume of the clearance pocket to the end of the
cylinder in which it is installed. By adding volume to a cylinder end, a reduced quantity of gas is discharged
during the compression stroke because part of the gas being compressed is passed into the added volume of
the pocket instead of out through the discharge valves. On the expansion portion of the stroke, the gas in the
added volume pocket expands into the cylinder. As with the inlet valve unloader, an indicator rod is extended
with pneumatic pockets when the clearance valve is in the open (volume added) position. When the device is
acluated, closing the clearance pocket valve (no volume added), the indicator rod is retracted. Manual pockets
generally are equipped with some type of scale to allow determination of how much of the pocket is open.

+17.1. lnletValve Unloaders

The inlet valve unloader is operated by pneumatic pressure applied to the top of an actualing piston.
The actuating piston is located outside of the cylinder inlet passage in a separate housing, as shown in Figure

4-32, which is mounted on the setscrew adapter as shown in the illustration. The setscrew adapter is hollow
so that actuating piston motion can be transmitted by the piston rod via a pushrod to a plunger mechanism
located inside the valve cage. The plunger utilizes "legs" to force the valve plates off the valve seat to
mechanically hold the inlet valve open.
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An O-ring seal is installed around the actuating piston to seal against the leakage of operating
pressure past the piston. Also, an O-ring and an O-ring/backup ring combination is installed on the piston rod
to prevent process gas leakage past the rod. A vent is provided in the setscrew adapter, which prevents
pressure buildup between the O-ring and O-ring/backup ring combination.

The internal components of the unloader assembly are held in the valve hole by the O-ring-type valve
cover that presses against the valve cage. The internals consist of the valve cage, the plunger assembly, the
return spring, the extension bolt, and the inlet valve. Some later models have the pushrod attached to the
plunger and no plunger retum spring is used. With these designs, the piston retum spring pulls the pushrod and
plunger away from the valve plates when operating pressure is released.

åWARI{ff{*
lf toxic, flammable, or narcotic gas is being compressed, observe
applicable safety precautions.

A. Controland Vent Piping

Operating pressure is applied to a '1l4-inch NPT tapped hole provided in the piston housing cover.
Drawings are fumished to show the arrangement of factory supplied piping and controls. Recommended piping

arrangements are usually furnished when the piping is being done by others.

.eufÅHHl¡¡ü
The vent opening in the setscrew adapter must always be left open to
assure safe and effective operation of the unloader. When the process
gas is toxic, flammable, or in any other way objectionable in the
compressor building, the vent must be piped so that any Ieakage can be
carried away. Vent tubing must not be less than 3/8-inch (9.5 mm) O.D.
and, if combined with other vent systems, there must not be any back
pressure or vacuum in this piping.

Unloader Cleanliness

The inlet valve unloader must be clean and tight to operate satisfactorily. The unloader should be
examined during normally scheduled valve maintenance and/or inspection cycles. O-rings used in the
unloader must be replaced during these maintenance/ inspection cycles. Always lubricate new O-
rings. The use of a silicone type lubricant, or other lubricant, that is compatible with the O-ring
material and the process is recommended.

,j!1üÅRNllffi,

All precautionary measures specified by the Occupational Safety and
Health Act of 1970 (OSHA) must be complied with when storing, handling,
or using solvents.

B

L
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2 To thoroughly clean the unloader assembly, it must be completely dismantled. Soaking the unloader
parts in a safety solvent, followed by a stiff brushing or light scraping, will aid in removal of foreign
material. Brush the parts carefully with a soft wire brush, but use a bristle brush for all seating
surfaces. Blow away all loose particles with compressed air. All componenls must be thoroughly

dried before reassembly.

C. Removing Operator, Unloader and Valve Assembly

wfiËH
Before performing any service on the unloader, including removal of the
upper housing cover for inspection purposes, be certain there is no
pressure in the compressor cylinder bore or passages.

Shut off and vent the operating pressure to the unloader.

Depressurize and vent the compressor cylinder.

Disconnect the vent and operating pressure lines.

ATryARNIùIG

With the O-ring body seal used on this type valve cover, any pressure
that may be left in the cylinder will not be released when the cover nuts
are loosened, but will remain under the cover trapped by the O-ring- To
prevent the possibility of the valve cover being "blown off' by residual
pressure when the cover nuts are removed, two longer studs are required
to perm¡t the safe removal of the cover. These studs are either present
(they are double-nutted if factory supplied) or should be fabricated at the
site. FAILURE TO OBSERVE THE FOLLOWNG VALVE REMOVAL STEPS
CLOSELY CAN RESULT IN POSSIBLE PROPERTY DAMAGE, INJURY TO
THE MA¡NTENANCE PERSONNEL OR DEATH.

Evenly loosen lhe valve cover stud nuts; note that two nuts are used on the two longer studs used with
each valve cover.

Remove only those nuts on the short valve cover studs.

Back off the nuts on the long studs evenly two turns at a time. As the stud nuts are loosened, it may
be necessary to tighten down the cylinder cover jackscrews (if installed) or pry under the valve cover
to keep the cover in contact with the stud nuts. (This will prevent sudden loosening of lhe valve cover
when the O-ring breaks free of the valve passage, caused by any pressure present.) As the O-ring
is pulled from the valve passage, any residual pressure will be safely vented from under the cover.

Remove the operator and the valve cover

Loosen the cage setscrew, then pull the valve cage assembly, the unloader assembly and the inlet
valve assembly from the valve hole.

1
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1

NOTE

lf two or more unloaders are removed; mark each one to be sure it is reinstalled
into the same valve passage from which it was removed.

D. Disassembling Gage and Plunger

SERVICE NOTE

Some valve cages may be attached to the valve with two small machinescrews.
lf so, first remove the machinescrews.

Lift the valve cage off the inlet valve.

Remove the plunger assembly and the return spring (if present).

Thoroughly clean all pieces.

Service the Type PF inlet valve following the instructions in Paragraph 4-16 of this manual.

SERVICE NOTE

With some valves, it may be necessary to remove an extension bolt which is
attached to the valve center stud in order to disassemble the valve. When
unscrewing the extension bolt, be careful not to mar the surface of the bolt.

E. lnstalling Valve, Cage and Plunger

lf the extension bolt has been removed, reassemble it to the valve first. Do this by cleaning the
threads (internal and external), and applying primer for anaerobic adhesive. Allow the primer to dry
for 5 minutes. Apply Loctite@ #242 removable threadlocker (35272657) or equivalent. Screw the
extension bolt into lhe valve.

Place the plunger return spring (if present) on the inlet valve over the extension bolt.

Set the plunger assembly over the extension bolt and onto the plunger; align the legs with the plates
in the valve.

Lower the valve cage onto the inlet valve. Attach capscrew, if applicable.

Check for free movement of the plunger assembly

lnstall a new valve seat gasket. Place the assembled inlet valve, valve cage, and plunger assembly
into the cylinder valve hole. Secure the cage with the setscrew.

Disassembling Unloader Cover and Operator

Loosen the locknut on the setscrew adapter.

2.

3.

4.
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3.

4"

5.

6.

2. Separate the unloader cover from the operator and setscrew adapter

ACAUTION
Do not allow the actuating piston to rotate in the piston housing. Parts
will be damaged by rotation.

Unscrew the pushrod from the bottom of the actuating piston rod by using the hole at the base of the
piston rod to secure the operator.

Remove and discard the Threadsealm, then remove the washer

Separate the setscrew adapter from the operator. The setscrew adapter should have some drag on

it, caused by the piston rod O-rings.

Loosen the six piston housing cover bolts gradually, allowing the housing covers to separate from the
piston housing and relieve the spring pressure.

Remove the covers and gaskets. Clean the threads of the lower piston housing cover. Pull the piston

spring, actuating piston with indicator and piston rod out of the piston housing. Remove and discard
the piston and piston rod O-rings, and the backup ring,

The piston rod may be unscrewed from the actuating piston, if necessary, taking care not to mar the
surfaces of the piston rod and piston. Use the two tapped holes on the top of the piston and the hole
at the base of the piston rod to hold the piston and piston rod while turning.

SERVICE NOTE

It is good maintenance practice to replace all O-rings, seals and gaskets during
reassembly. Always lubricate the O-rings with a silicone lubricant or other
lubricant compatible with the O-ring and process.

The indicator may be unscrewed from the actuating piston, taking care not to mar the surface of the
piston.

lf the piston rod was removed, clean the threads of the piston rod and the piston, then apply aerobic
adhesive primer and allow it to dry for five minutes. Apply Loctite@ #242lhreadlocker (two drops)
to the piston rod threads. Attach the piston rod to the piston.

Renew the O-rings and backup ring on the piston rod. (Note the order in which they are placed.) A
single O-ring is installed in the top groove. lnstall the backup ring first and then an O+ing in the
bottom groove. Make sure the O-rings and backup ring are lubricated with a lubricant compatible with
the process gas.

lnstall a new piston O-ring and lubricate it with O-ring lubricant.

lnsert the piston spring, actuating piston, and piston rod into the piston housing. Be sure that the O-

ring is not rolled out of its groove when installing the actuating piston.

14. Clean the threads (both internal and extemal) of the piston housing cover bolts, then apply anaerobic
adhesive primer and allow it to dry for five minutes. Apply Loctite@ #242lhreadlocker (two drops)
to each bolt and with new piston housing cover gaskets in place, secure the piston housing covers to
the piston housing, Tighten the housing cover bolts squarely by tightening gradually, in several stages,
working back and forth across the bolt circle.

7

8.

9.

10.

11

12.

13.

4-70



Maintenance

15 lf the indicator was removed, clean the threads (internal and external) of the indicator, then apply
anaerobic adhesive primer and allow to dry for five minutes. Apply Loctite@ #242 threadlocker (two
drops) to the indicator threads. Screw the indicator into the piston until the bottom of the indicator
is flush with the lower piston housing cover.

16. Ensure that the setscrew adapter vent passage is clear

17 Clean the threads of the setscrew adapter, then apply aerobic adhesive primer and allow to dry for
five minutes. Apply Loctite@#242 (two drops) to the setscrew adapter threads. Slide the piston rod
through the setscrew adapter and screw the setscrew adapter into the lower piston housing cover.

18. Ensure that the setscrew adapter has the locknut, beveled washer and ThreadseaFM in place and in
proper sequence. lnsert the setscrew adapter into the unloader cover approximately 0.5 inch (12.7
mm) and tighten the locknut finger tight.

A CAUTION

Do not allow the actuating piston to rotate in the piston housing. Parts
will be damaged by rotation.

'19. Clean the threads (intemal and external) of the piston rod and pushrod, and apply anaerobic adhesive
primer. Allow it to dry for five minutes. Apply Loctite@ #242 removable threadlocker (two drops) to
the threads. Using the hole at the base of the piston rod to hold it steady, screw the pushrod into the
piston rod.

G. lnstalling the Unloader

lnstall a new O-ring onto the valve cover

lnstall the assembled operator and valve cover assembly into the valve hole, sliding the pushrod over
the extension bolt (loose fit).

Clean the threads (both internal and external) of the valve cover stud nuts or capscrews, then apply
anaerobic adhesive primer and allow it to dry for five minutes. Apply Loctit@ #242lhreadlocker (two
drops) to each capscrew. Tighten the valve cover squarely by tightening the capscrews gradually,
in several stages, working back and forth across the stud circle.

Valve cover stud nuts must be correctly tightened to the design pre-
stress to ensure safe and efficient operation of the compressor. Refer to
CHAPTER 5 of this manual for detailed tightening requirements.

1

2

3

4. Adjust the stroke of the unloader
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1.

2.

3.

Adjusting the Stroke

Loosen the setscrew adapter locknut.

Slowly rotate the operator assembly clockwise until rotation is resisted without the locknut, washer,
and ThreadsealrM assembly contacting the valve cover.

Slowly rotate the operator assembly counterclockwise 1-112 turns if the suction valve lift is greater
than 0.100 inch (2.54 mm), or 1 turn if the suction valve lift is less than or equal to 0.100 inch (2.54
mm).

Tighten the setscrew adapter locknut, pressing the washer and ThreadsealrM firmly against the valve
cover. Be sure not to rotate the operator, setscrew adapter assembly.

Connect operating pressure line and cycle unloader several times to ensure that free movement exists
and that the unloader is functioning. Connect vent lines,

4-17.2. Variable Volume Clearance Pockets

The variable volume clearance pocket (Figure 4-33) is installed in the outer head of the compressor
cylinder. Within the limits of pocket capacity, the exact amount of clearance volume can be added by turning
the pocket's piston rod with a wrench. The compressor MUSI be shut down and the cylinders depressurized
before making adjustments.

The volume is changed by means of a movable piston, which is shown in Figure 4-33. The piston is

sealed against leakage by two piston rings and is attached to the piston rod by a threaded connection between
the piston and rod. The clearance volume is increased by loosening the jam nut and unscrewing the threaded
rod, which will draw the piston outward away from the cylinder. Close control over cylinder capacity can be
accomplished by setting the piston at some intermediate position between fully closed and fully open.

A. Gonstruction

There are two designs of the variable volume pocket. One has a bonnet with a long neck (illustrated
in Figure 4-33), while the other has a flat bonnet (not illustrated). The long-necked version is equipped with
special seals, shown in the detail in Figure 4-33, which are installed on each side of a lantem ring. ïhis seal
assembly is held in place by a flat washer and secured by a retaining ring. The flat-bonnet version is equipped
with a simple soft gasket under the piston rod sealing nut. Passage in the bonnet neck is equipped with a
grease fitting that allows the piston rod threads to be greased. ln addition, there are two plugged openings in
the pocket that allow accumulated liquids to be drained (lower hole) or a test gauge to be connected (upper
hole).

B Maintenance

Periodic maintenanc,e consists of applying a small amount of grease, compatible with the process gas,
to the one grease fitting. lt is suggested that the grease fitting be greased at least every three months.

The condition of the piston rings can be determined by periodic testing with a simple pressure gauge.
With the compressor shut down and the cylinder vented, attach a test pressure gauge having a capacity at

least a third higher than discharge pressure to the upper hole in the pocket. With the compressor again running,
the gauge should read a steady pressure that falls somewhere between lnlet and discharge pressure. A
fluctuation of the gauge indicates that piston rings are leaking badly.

4.

5.
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Figure 4-33. Current Design Variable Volume Glearance Pocket
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To remove and disassemble the pocket, use fhe following sfeps,'

1

2

3

RELIEVE THE PRESSURE IN THE COMPRESSOR CYLINDER AND VENT THE CYLINDER.

Loosen and remove the stud nuts that secure the flange to the outer head.

Pull the clearance pocket assembly from the outer head, keeping it level until the piston clears the
bore. Be sure the assembly is fully supported at all times with a sling and hoist anangement capable
of taking the weight.

Clean and examine the components of the variable volume pocket. Pay particular attention to the
piston rings.

On long-neck bonnet versions, remove the seal retaining ring by first prying one end out of the groove,

then by winding the ring completely out.

Continue with seal removal process by removing the washer, then by pulling the seals and lantern
using a shop-made wire hook.

lnstall new seals with the open cup side of the seals facing the pressure (towards the cylinder bore).

lnstall the washer and retaining ring, making sure the ring is tight in its groove

lnstall new piston rings on the piston. Normally it is more practical to replace the rings than to attempt
a judgement call on their condition. Stagger the ring end gaps.

10. Clean the gasket surfaces of the outer head and the flange.

11 Loosen the jam nut and unscrew the piston rod a few turns; this will ensure that the piston is not
"bottomed" during installation. lf this is a flat-bonnet version, replace the sealing gasket at this time.

12. lnstall a new flange gasket, then guide the piston into the outer head bore. Make sure the assembly
is kept level during this operation to prevent damaging the piston rings.

13. lnstall the stud nuts and tighten them in a criss-cross fashion, and in several stages, to the 25,000 psi
(172 MPa) level found on the standard torque chart for the proper size fastener. (This chart is found
in CHAPTER 5, GENERAL DATA & SPECIFICATIONS of this manual.)

'14 Adjust the piston to the desired position for operation. Make sure the jam nut is secure before starting
up the compressor.

4-17.3. Fixed Volume Clearance Pockets

The internal operating components of the clearance pocket are the indicator rod, actuating piston,
piston rod, return spring, crossbar and clearance valve itself. The crossbar, return spring (if present), piston
rod and clearance valve are assembled in the clearance valve sleeve which is in turn bolted to the valve cover.
The actuating piston and indicator rod are located in the piston housing.

4

5

6

7

I

I
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Piston rings are installed around the clearance valve sleeve to prevent leakage of process gas past
the sleeve and clearance valve when the valve is seated. O-ring seals are used on the actuating piston and
indicator rod to seal the leakage of operating pressure past the piston and rod. A gland seal arrangement is
used to seal around the piston rod to prevent the leakage of process gas. Vent openings are provided in the
valve cover and piston housing to vent the piston rod gland seal arrangement and the actuating piston housing.

When operating pressure from an outside control source is applied to the top of the actuating piston,
the piston motion is transmitted through the piston rod to the clearance valve crossbar and to the clearance
valve, closing the valve. (The clearance valve sleeve is slotted for the travel of the crossbar.) Piston rings in
the valve sleeve prevent leakage past the clearance valve into the clearance pocket when the valve is in its
closed position. When operating pressure is shut off and vented, the valve retums to its normal (open) position.

SPRlt'Ë FÊçi{¡}Ë
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Figure 4-34. Typical Fixed Volume Glearance Pocket

A. Gontrol and Vent Piping

Operating pressure is applied to a 1/4-inch NPT tapped hole provided in the piston housing cover.
Drawings are fumished to show the anangement of factory supplied piping and controls. Recommended piping

arrangements are usually furnished when the piping is being done by others.

The vent opening(s) in the clearance pocket must always be left open to
assure safe and effective operation of the device. When the process gas
is toxic, flammable, or in any other way objectionable in the compressor
building, the vent must be piped so that any leakage can be carried away.
Vent tubing must not be less than 3/8-inch (9.5 mm) O.D. and, if
combined with other vent systems, there must not be any back pressure
or vacuum in this piping.

at

ffi
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B

1.

Clearance Pocket Cleanliness

The clearance pocket and valve assembly must be clean and tight to operate satisfactorily. The
assembly should be examined during normal periodic maintenance inspections. O-rings and backup
rings (if used) in the assembly must be replaced and lubricated periodically; it is suggested that this
be accomplished during routine maintenance. The use of a silicone type lubricant or other lubricant
that is compatible with the O-ring material and the process is recommended.

All precautionary measures specified by the Occupational Safety and
Health Act of 1970 (OSHA) must be complied with when storing, handling,
or using solvents.

To thoroughly clean the assembly, it must be completely dismantled. Soaking the parts in a safety
solvent, followed by a stiff brushing or light scraping, will aid in removal of foreign material. Brush the
parts carefully with a soft wire brush, but use a bristle brush for all seating surfaces. Blow away all

loose particles with compressed air. All components must be thoroughly dried before reassembly.

Removing the Glearance Pocket Assembly

Shut down and vent ALL pressure from the unit.

Shut off and vent the operating pressure.

Disconnect the vent and operating pressure lines.

Mark or tag the clearance pockets before they are removed.

With the O-ring body seal used on this type valve cover, any pressure
that may be left in the cylinder will not be released when the cover nuts
are loosened, but will remain under the cover trapped by the O-ring. To
prevent the possibility of the valve cover being "blown off' by residual
pressure when the cover nuts are removed, two longer studs are required
to perm¡t the safe removal of the cover. These studs are either present
(they are double-nutted if factory supplied) or should be fabrieated at the
site. FAILURE TO OBSERVE THE FOLLOWNG VALVE REMOVAL STEPS
CLOSELY CAN RESULT IN POSSIBLE PROPERW DAMAGE, INJURY TO
THE MAINTENANCE PERSONNEL OR DEATH.

Evenly loosen the valve cover stud nuts; note that two nuts are used on the two longer studs used with
each valve cover.

c.

1

2.

3.

4.

2.

5.

6.
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7 Back off the nuts on the long studs evenly two turns at a time. As the stud nuts are loosened, it may
be necessary to tighten down the cylinder cover jackscrews (if installed) or pry under the valve cover
to keep the cover in contact with the stud nuts. (This will prevent sudden loosening of the valve cover
when the O-ring breaks free of the valve passage, caused by any pressure present.) As the O-ring
is pulled from the valve passage, existing pressure will be safely vented from under the cover.

Remove the assembly from the compressor.

lnstall temporary covers over the clearance pocket passage(s) to prevent entry of foreign objects.

Disassembling Actuating Piston Housing

Remove the nuts that fasten the piston housing cover lo the piston housing.

Carefully lift the piston cover over the indicator rod; remove and discard the cover gasket. Clean the
gasket surfaces in preparation for reassembly.

Lift the piston housing off the valve cover.

Remove the actuating piston and indicator rod from the piston rod. (The piston rod can only be
removed through the bottom of the body.) Remove and discard the actuating piston and indicator rod
O-rings.

SERVICE NOTE

It is good preventative maintenance practice to replace all O-rings and gaskets
during reassembly. Always lubricate the O-rings with a silicone lubricant or
other lubricant compatible with the O+ing and process.

Disassembling Clearance Valve Sleeve

Remove the fasteners and the lockwasher that connect the valve sleeve to the valve cover and
separate the two.

The piston rod may now be removed through the bottom of the valve cover.

Disassemble lhe crossbar by unscrewing the fasteners and lockwashers that fasten it to the clearance
valve.

Pull the crossbar out of the sleeve.

Pull the clearance valve off the sleeve.

Remove and discard the piston rings if they are chipped, cracked, broken or stuck to their lands.

Remove and clean the return spring; check for cracks or other visible defects.

Servicing the Gland Seal

Remove the fasteners to permit removal of the gland seal. (See detail in Figure 4-35.)

8.

9.

D.

1

2

3

4

2

3

E

4.

5.

Þ.

7.

F
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2

3

lf necessary, use a shop-made wire hook to pull the gland seal from the body

Remove and discard the O-rings and backup rings.

SERVICE NOTE

It is good maintenance practice to replace all O-rings, backup rings, and
gaskets during reassembly. Always lubricate the O-rings with a silicone
lubricant or other lubricant compatible with the O-ring and process.

CAPSCREW

PACKING GI.AND FLANGE

BACKUP RINGS
NOTE: CONCAVE SIDE

TOWARDS O.RING

O-RING
O.RING

SEE DETAIL

DETAIL. PACKING O.RING GLAND

TP-,f530

Figure 4-35. Gland Seal Detail

Renew the O-rings and backup rings on the gland seal. (Note the order in which they are placed.)

O-rings are installed in lhe top inner and outer groove. lnstall a backup ring and then an O-ring in the
bottom inner and outer grooves. (The concave surface of the backup ring faces toward the O-ring.)
Make sure the O-rings and backup rings are lubricated with a lubricant compatible with the process

gas.

Place the gland seal into the body; be careful not to roll or cut the O-rings.

Clean the threads (both internal and external) of the gland seal capscrews, then apply anaerobic
adhesive primer and allow it to dry for five minutes. Apply Loctite@ #242lhreadlocker (two drops)
to each capscrew; reattach the gland seal to the body.

A

5.

b-

7-w

__tV
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7

1

Push the piston rod up through the gland seal.

G. Assembling Actuating Piston Housing

lf the piston rod was removed, clean the threads of the piston rod and the piston, then apply aerobic
adhesive primer and allow it to dry for five minutes. Apply Loctite@ #242lhreadlocker (two drops)
to the piston rod threads. Attach the piston rod to the piston.

lnstall new indicating rod and actuating piston O-rings and lubricate them with O-ring lubricant.

lnsert the actuating piston and piston rod into the piston housing. Be sure that the O-ring is not rolled
out of its groove when installing the actuating piston.

Clean the threads (both internal and extemal) of the piston housing cover bolts, then apply anaerobic
adhesive primer and allow it to dry for five minutes. Apply Loctite@ #242lhreadlocker (two drops)
to each bolt and with new piston housing cover gaskets in place, secure the piston housing covers to
the piston housing. Tighten the housing cover bolts squarely by tightening gradually, in several stages,
working back and forth across the bolt circle.

5 With a new cover gasket in place, reinstall the piston housing cover over the indicator rod; tighten the
stud nuts evenly.

Assembling Clearance Valve Sleeve

lnspect the valve sleeve piston ring lands, ensuring they are clean. The lands can be cleaned with a
piece of carved hardwood. Do not use old rings to clean the lands because they may cut into the
lands and grooves damaging the sleeve.

Fit new rings to the sleeve (if they are required). Stagger the butt ends of the rings 120 degrees.

While carefully compressing each piston ring, push the clearance valve over the piston rings and onto
the valve sleeve. Do not push the clearance valve onto the valve sleeve far enough to block the slots
in the sleeve.

Place the return spring (if used) into the valve sleeve. Some models do not require a return spring.

lnsert the crossbar through slots in the valve sleeve. Fit the crossbar to the retum spring then connect
the crossbar to the clearance valve using the lockwashers and fasteners provided.

6. Connect the valve sleeve to the valve cover using the fasteners and lockwashers removed

lnstalling Clearance Pocket Assembly

Remove the temporary covers from the valve passage(s).

lnstall a new valve O-ring and backup ring seal around the valve cover, Place the unit in the clearance
pocket and align the operating pressure and vent piping connections with the installed piping.

Reinstall the valve cover fasteners and hand tighten. Loosen all fasteners 114 lum.

2.

3.

4.

H

1.

2.

3.

4.

5.

t.

I

2

3.
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4.

5.

6.

7.

Reconnect operating pressure and vent piping.

Apply operating pressure to the actuating port to seat the clearance valve. (This will align the
clearance valve with the cylinder.)

Release the operating pressure.

Reapply operating pressure to the actuating port.

Valve cover stud nuts must be correctly tightened to the design pre-
stress to ensure safe and efficient operation of the compressor. Refer to
CHAPTER 5, GENERAL DATA & SPECIFICATIONS of this manual for
detailed tightening requirements.

While operating pressure is still applied, make several passes working back and forth across the stud
circle to ensure the valve cover is drawn down tightly and evenly.

8
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General Data & Specifications

5.1. GENERAL AND OPERATING DATA

The specifications in this section apply to the standard 6-inch stroke HOS compressor, rated at
60,000 pounds (27 270 kg) rod load. Contact the nearest Dresser-Rand branch office when there is a question

about any specification or recommendation in this manual.

HOS Co General Data

Lubricating Oil:

Normal Oil Pressure (at Header)....... . 50-65 PSIG (344-448 kPa)
Minimum Oil Pressure (at Header).... ....40 PSIG (275kPa)
Shutdown Oil Pressure (at Header) ....35 PSIG (240kPa)
Minimum Start-up Oil Temperature (Electric Drive) ..80'F (27"C)
Minimum Load OilTemperature (Engine and Electric Drives).. .90"F (32'C)
Normal Oil Operating Temperature.......... ... 150to 170'F (66'to 77"C)**
**NOTE: Not to exceed 180' for continuous operation

For units containing main bearing RTD's,'
Maximum Alarm Setting ........ 190.F (88.C)
Maximum Shutdown Setting........ 200"F (93'C)

Recommended minimum prelube capacity @ 35 psi (on electric motor driven
machines only):

Frame Size Gallons per Minute (GPM)
2 Throw
4 Throw
6 Throw

.15 GPM

.25 GPM

500500Minimum Operating Speed
RPM

500

1200Maximum Speed
RPM

12001200

110
380

70
266

40
152

Main Oil Pump
Output @ 1000RPM

GPM
LPM

96
365

57
216

21
79

Oil Sump Capacity GAL.
L.

2No. Main Bearinqs ) 64

2Number of Throws 64

5-2
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General Data & Specifications

Water-Cooled Cyli nders :

Minimum Coolant Temperature (Outlet) 110"F (43.C)
Minimum Coolant Temperature (lnlet) 100.F (43"c)
Water-Cooled Packing [gpm (L/min)] per packin9.............. .............2.5 (9.5)
Nominal Pressure 35PSlc Qall<Pa)
Maximum Pressure.. .........75 PSIG (517 kPa)

Dìstance Pieces:

Maximum lnternal Pressure -....25 PSIG (172kPa)
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General Data & Specifications

5.2. ASSEMBLY FITS AND CLEARANCES

Table 5-1. Running Gear Part Fits and Tolerances
DIMENSIONS ARE GIVEN IN INCHES

Main Bearing Tie Rod Spacer to
Frame (lnterference)
[Spacer Length Less Opening
Stamnecl on Framel
- _-"'r " -" " -¡

(0.003 to 0.005

0.012 to 0.017
0.016 to 0.021

0.007

0.013 to 0.018
O.017 to O.O22

Crosshead Shoe to Guide(Cold)
1 - piece
3 - piece

Minimum (Hot)

(0.0û2 to 0.004
Crosshead Pin Bushing to
Conneciinq Roci (interterence)

0.002 to 0.006
Crosshead Pin to Connecting Rod
Bushinq (Diametral) 0.001 to 0.005

Total Side Clearance between
Connectinq Rod and Crank Webs 0.015 to 0.023

Connecting Rod Bearing to
Crankpin (Diametral)
(Shimless Steel-Backed Aluminum)

0.006 to 0.0090.007 to 0.010

n nlR fn ô fl??Crankshaft TotalThrust

0.008 to 0.011
Main Bearing (Vertical-measured
between top of crankshaft and
main bearing shell)
(Shim Tvpe Aluminum)

0.007 to 0.010

Original
Clearance
Micrometer

Location of
Clearance or Fit

Original Glearance
Feeler
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Table 5-14. Running Gear Part Fits and Tolerances
DIMENSIONS ARE GIVEN IN MILLIMETERS

(0.08 to 0.13)
Main Bearing Tie Rod Spacer to
Frame (lnterference)
[Spacer Length Less Opening
Stamped on Framel

0.30 to 0.43
0.41 to 0.53

0.18

0.33 to 0.46
0.43 to 0.56

Crosshead Shoe to Guide (Cold)
1 - piece
3 - piece

Minimum (Hot)

(0.05 to 0.10)
Crosshead Pin Bushing to
Connectinq Rod (lnterference)

0.025 to 0.130.05 to 0.15
Crosshead Pin to Connecting
Rod Bushing (Diametral)

0.38 to 0.58
Total Side Clearance between
Connecting Rod and Crank
Webs

0.15 to 0.230.18 to 0.25
Connecting Rod Bearing to
Crankpin (Diametral)

0.46 to 0.58Crankshaft Total Thrust

0.18 to 0.250.20 to 0.28
Main Bearing (Vertical-
measured between top of
crankshaft and main bearing
shell)

Original Clearance
Feeler

Original
Clearance

Mlcrometer

Location of
Clearance or Fit
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5.3. TIGHTENING REQUIREMENTS

The fasteners used in compressors must be correctly tightened to the
design pre-stress to ensure safe operation of the equipment. Prior to
the initial start-up of the equipment, or before starting an overhauled
machine, fasteners must be checked for proper tightness to ensure the
full mechanical integrity of the unit. After start-up, fasteners that were
properly tightened can loosen due to operating temperatures and
pressures, gasket crush, fastener and joint relaxation, and other
factors. THEREFORE, lT lS IMPORTANT THAT ALL FASTENERS

SUBECTED TO THE ABOVE CONDITIONS BE PERIODICALLY
RECHECKED FOR TIGHTNESS. (Particular attention should be given to
all bolts and nuts on the compressor cylinders and distance pieces and
to the cylinder-to-frame bolting.)

Fasteners should be checked for proper tightness during the break-in period and again after the first

week of operation. Check them monthly thereafter for a period of three months and then once every three

months until a full year of operation has been completed. Beyond this point, experience will dictate how

often these tightness checks should be made. ln any event, a check should be made at least once a year.

To check the tightness of a fastener, first mark the position of the bolt head or nut and then loosen it; clean

and reJubricate; the fastener should then be re-tightened to the required value. Observe to see whether the

bolt head or nut has advanced past its reference position. lf it has, this indicates that the fastener was loose

and that it should be reolaced and closely observed during all future tightness checks.

Fastener pre-stress (initial tightening) is calculated to prevent separation of the connected

members when they are subjected to operating forces and, in cases of cyclic loading, to protect the fastener

from the fatigue effects of the alternating tensile and compressive stresses'

Measuring bolt stretch or using wrench torque are the two most widely used methods of applying

fastener pre-stress. When using a torque wrench, a properly calibrated wrench is essential in obtaining

correct fastener pre-stress. An accurate torque cannot be applied to a nut or bolt using a commercial air

impact wrench or "air hammer". lJnder no circumstances Ís an air impact wrench to be used for FINAL

tightening of any fastener.

Preparation of thread and seating faces is important. ln most torque applications, more than 80

percent of the applied torque is used to overcome friction and the balance to actually stress the fastener.

It is therefore imperative that threads be clean and free of nicks and burrs; that seating faces on the nut or

bolt head and mating surface be smooth, flat and parallel; and that the threads and contact faces be well

lubricated with oil only.

All fasteners used on multi-fastener joints require a tightening procedure that will allow the

fasteners to be evenly and sequentially tightened, in gradual increments, to the specified torque. This

prevents distortion of mating surfaces and "cocking" of flanged connections'

Closely observe the following tightening requirements and recheck fastener tightness periodically

as dictated by the local operating conditions.
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General Data & Specifications

I All torque values are for clean, well-lubricated threads free of nicks and burrs. For stud (or bolt) and
nut combinations, the nut should turn freely on the stud threads. Capscrews should run in freely at
least up to the final assembled depth. (Some thread interference is normal on certain self-locking
fasteners.) Lubricant should be applied to both internal and external threads and evenly distributed.
A uniform coating of lubricant should be applied to the fastener and seating surfaces.

Wrench torques can produce fastener pre-stress variations of plus or minus 35 percent, depending
on the degree of lubrication or non-lubrication and also on the condition of seating surfaces.

Unless otheruvise specified, the tightening torques given are applicable to fasteners lubricated with
common petroleum lubricating oils. Using molybdenum disulfide lubricants and similar products having
extremely high anti-friction properties can result in increased fastener pre-stress when these torques
are applied.

Geared head wrenches (torque multipliers) will not produce the full mechanical advantage from the
reduction gears. There are mechanical and friction losses of about 10 percent in the tool head. The
tool manufacturer's instructions should be observed to determine the exact reduction percentage for
a particular torque multiplier. The required input torque must then be increased by that percentage.

The wrench torques listed in the standard table should be used only on
those fasteners for which a specific torque is not given.

The torque values listed in the Standard Torque Table 5-3 for Engine Process Compressor Division
products should be used for all fasteners for which a specific torque value is not given. Pay particular attention
to the following note when selecting torque values from the standard table.

IMPORTANT NOTE

Unless othenrise stated, the tightening stress levels for a particular
bolting application can be determined as follows:

For connections with metal-to-metal contact, use 30 000 PSI (207
MPa) stress level.

For connections with non-metallic gaskets, use 20 000 PSI (138
MPa) stress level.

o For foundation bolts, use 25 000 PSI (172 MPa) stress level

2.

3

4

O

o
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74
15
26
39
60
85

119
206
325
475
705
965

1290
1670
2565
3970
5970
7930

1 0640
1 3900

5
11

19
29
44
63
88

152
240
350
520
710
950

1230
1890
2930
4270
5850
7850

1 0250

6
11

19

30
45
64
90

155
244
360
530
720
965

1250
1925
2980
4340
5970
8000

10440

4
I

14

22
33
47
66

114
180
265
390
530
710
920

1420
2200
3200
4400
5900
7700

4
10

16
24
30
53
75

129
203
300
450
610
815

1 045
1615
2480
3620
4950
6640
8680

3
7

12
18
28
39
55
95

150
220
330
450
600
770

1 190
1 830
2670
3650
4900
6400

4
7

12
20
30
42
60
103
163
237
355
490
650
840

1290
1990
2890
4000
5360
6980

3
5

I
15
22

31

44
76
120
175
260
360
480
620
950

1470
2130
2950
3950
51 50

1t4
5t16
3/8
7t16
1t2
9t16
5/8
3t4
7t8

1

1-1t8
1-1t4
1 -3/8
1-1t2
1-3t4

2
2-114
2-1t2
2-3t4

3

40,000 Pst
(276 MPa)
Bolt Stress

Torque

fr.lbs N¡m

Torque

ftJbs N¡m

Torque

nns I Nrm

20,000 Psl
(138 MPa)
Bolt Stress

Torque

fr-lbs N.m

NOMINAL
BOLT SIZE

(lnches)

30,000 Pst
{207 MPa}
Bolt Stress

25,000 Psl
(172 MPa)
Bolt Stress

a

o

a

Table 5-3. Standard Torque Table

Observe the following when using this torque table:

All information and instructions given under TIGHTENING REQUIREMENTS must be
thoroughly reviewed before applying the specified wrench torques.

The wrench torques are applicable to both National Fine and National coarse thread
series. Any difference in the torque values because of thread series is within the normal
..--:-¿:^- ^8 ¡^--..^ ..,-^-^L
YAr ¡d1r9rr ur rvlt{uE wrçrrvrl qgvurowy.

When tightening fasteners incorporating a self-locking feature, a certain amount of the
applied torque is lost because of the additional friction of the locking feature. To
properly tighten these fasteners, use a torque wrench to measure the "run-down" torque
and then add it to the listed value.
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General Data & Specifications

Table 54. Gompressor Cylinder Bolting

For compressor cylìnder bolting, use fhe torque values from Table 5-3 to obtain the bolt pre-súress
Ievels i ndicated below:

lnlet valve unloader setscrews may be oversize to accommodate a through-hole for the unloader
actuating rod. This can be determined by comparing the unloader setscrew diameter to that of a
discharge valve setscrew on the same cylinder. lF THE SETSCREW lS OVERSIZE, APPLYING
ïHE TORQUE VALUE FROM THE TABLE WILL OVER-TIGHTEN THE SETSCREW. Oversize
unloader setscrews are properly tightened by (1) determining the correct torque from the table for
the DISCHARGE valve setscrew and (2) ADDING 25 percent to that torque value. lt must be noted
that this only applies to OVERSIZE setscrews.

Pressure ratings refer to the cylinder maximum allowable working pressure (MAWP) stamped on
the cylinder nameplate.

ACAUTION
Special compressor cylinder fastener torque values may be supplied with
your order. lf so, the data above is superseded.

20 000 PSI (138 MPa)All Other Cylinder Bolting

30 000 PSI 1207 MPa)
Outer Head & Clearance Bottle Studs
(With Flexitallic Gaskets)

25 000 PSI (172 MPa)Outer Head & Clearance Bottle Studs
(With Standard Gaskets)

25 000 PSI (172 MPa)
30 000 PSI (207 MPa)

Valve Cover Studs and Capscrews2
< 2OOO PSI MAWP RATING
2OOO PSI MAWP AND UP RATING

25 000 Pst
30 000 Pst

(172 MPa)
1207 MPa)

Valve Cover and Unloader Setscrewsr'2
< 2OOO PSI MAWP RATING
2OOO PSI MAWP AND UP RATING
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General Data & Specifications

Table Gear

Stretch method required for this fastener.
See Paragraph 4-7.2. Number 11 for frame tie rod nut tightening procedure.

NOTES:

1_

30 0001-114% - 10uNCrosshead Shoe Nut

(3 Piece only)

155114

Cvlinder Tie Rod Nut 1670123040 0002-3181-1t2 - I

2230 0002-3t81-112 - 8UNFrame Tie Rod Nut

1-3t4 - 12Connecting Rod Bolt
Nú

to 0.020 in.1

to 0.51 mml
0.018
10.46

48 000
Nominal

2-5t8

Main Bearing Cap
Bolt

56942050 000
Nominal

1-5181-8
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CUSTOMER : SEE LEâD SHEET RÊVIS¡ONS

zor€ REV DESCRIPTION DâTE ÊPPROVED

ORDER NO.: SEE LEâD SHEET FOR REV. SEE 3

FRâME SERIAL No(S. ) I SEE LEAD SHEET
I 5. 00" ãc / PF67

1

NOTE:
I ) SEE LEAD SHEET FOR

NÊMEPLATE STAMPING ÏNFO

ORIGINAL I,¡ITHOUT RIDER BANDS

NYO: NA
S/N: NA
DRATIINGS
CYLINDERI GI2203
PISTON
VALVES

F32177P4
MLH56O39AG I I INLET

I I DISCH
CLEAR
NAME:
DATE:
NOTE:

MLH56O4OAG
CALC. BY:

G. LORTIE
I 2/ 2/93
PISTON AND ROD WEIGHT
TO BE STAMPED ON NAMEPLATE
AFTER ASSEMBLY HAS BEEN
WEIGHED.

mË tx u.s.Ê

2 2

NONEIII15.00

OTHERPÊCK]NGCYLINDER BOÏTOHCYLINDER TOP
CYLINDER

SIZE
NUMBER OF LUBRICÊTION FEEDS ffi ruul luee

I Nrru. luee

fl Nr-

*F=

3 3

crE ro: 29C 109 l24C l49C

@ Df,
SIZE

DRATIN I 5 00 6. 00 HOS
D.J

R. LORT
CYLINDER INSTRUCTIONS

B R82 I 204-008

AL}IAYS OIVE SER¡AL NO. I¡HEN ORDERING SPARE PâRTS

'ct 77350W. {LOg. DISIH. GâS IE}f.

xczü?cßtoHAX.COOLINô IIATER PREsS.

ßold!o52,0PStO745}IYDROSTâfIC I€S' PRËS3.

xolcËro3{.80MX. *LOC. YORKING PßESS. 4 Etc

rGzBtc450 B!O 3t.64RAÍED D¡SCMRO€ PRES!¡.

6.00 rN 152.4 n¡x t15,00 ¡¡ 381.0 H

ffi¡¡¡nr. SP€ED ft:o-@
BASE CYLINDER CLEARA'€E

M'R}â- LII'¡ÊA- CLEARSICÉ

ÊDIED FIXÊO CLEFRNNCE Ë¡N.

NOMINNL BORE

ÙIER ËTD

fl-q-q;5-¡

L

064
123

045
08215.00

OUTER END
CLEARANCE

FRAME END
CLEARANCE

CYLINDER
SIZE

OI
TO
00 7041

056
TO010

034
TO
o2s

00
IECE

IRON

l5
IP

CAST
IC

2TO
105

150

XrEDcBA

REFER IO FIGURE II FOR CLEARANCE LOCÊIION AND DESCRIPIIONPISTON
DIAMETER

AND
MêTERIAL

PISTON/RIDER
RING MÊTERIAL

AND TYPE

PIS PISTON

BÊND TYPE RIDER RINGS Ê(

FIGURE flI

SPLIT IYPE RIDER R ING(Sñ

STRAIGHT EDGE D

E

F

TYPICAL
RING JOINTS

ü

I
F

i ü

) )
A - MEIAL PISTON CLEÊRANCE HEASURED BETIIEEN BOTTOH BORE AND PISTON I.IHEN RIDER RING(S) ÊRE RIDING

ON BOTTOH OF BORE. (BASIS NEI' RIDER RINGS. )
B - SAME AS "A",EXCEPT MINIMUM ALLOUABLE CLEARANCE (MAXIHUM }IEAR CONDITION) AT IIHICH POINT RIDER

RING(S) HI,IST BE REPLACED.

C - RUNNING CLEARANCE MEASTRED OVER RIDER RING(S) AT TOP I.IHEN PISTON RTDER RINO(S) ARE RIDING ON

BOTTOM OF BORE. (BÊSIS NEIJ RIDER RING. )
D - BOTTOM OF PISTON RING TO BOTTOM RING GROOVE; MEASURED BY BOTTOMING RIN6 IN GROOVE.

(BASIS NEW PISTON RING. )
E - TOTAL SIDE CLEARÊNCE OF PISTON RING IN RING GROOVE. (BASIS NEW PISTON RING. )

TON RI IN

APPROVED
G. R. LORÏIE

scÉt-E Nfs t¡T SHEET OF

c

44

ABCD
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C

Ê

4

U

4

3

3

R.

2

rÍ{_Ess oilBftsE sPEcIFtEo.
â'L DIr66¡q{S æ Ir{ Irt¡rES
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B
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SCALE NTS
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SHEET 3 OF 3

c

INDER iNSTRUCTIONS
OF

HOS

Df,
cxe ro: 29C I 09 I 24C I 49C

CUSTOMER: SEÊ LEAD SHEET ORDER NO. :SEE LEÊD SHEET

E}ffiSffiËRfrAroÞ CYLgþ¡DËR SNSTRUCTåONS
SPECIAL CYLINDER BOLTING TOROUE VâLUES

CYLINDER SERIÊL NUMBERS

F IGURE 1

TI€ f¡g-E €OVE REFERS fO SFECIA- T@OJES FOR @æRESSG CìT-IÎüR BOLTING ILLUSTRâIEO O.{ F¡SJRE I.

NOT ALL LOCâTIONS ARE USED ON RLL CYLINDER DESIGNS.
''SEE TIGHTENiNG INSTRUCTIONS" IN CHAPTER 5 OF THE INSTRUCTION BOOK

SEE LEÊD SHEET

CYLINER fIE ROD

RâI{ COVER

¡Ì{-€T ¡ DISCIÍRGÉ FTSGE

FRÈ€ HD. 10 MKÍIG

DlsTÊrsE Pc. fo DlslÊftÊ Pc.

FRÊI€ HD. fO DISÎâ¡CE PIECE

CYL¡N¡ER IO DISTâ{CE P¡ECE

CLYTNDER fO FRÊi€ I€AD

vâ-\r€ covÊR sET scRÊt (DtscH)

vñ-vE covER sET scREt (Ir{-Ef)

CYL¡Í{DeR 10 vâ-rr€ Coì|ER

C'i1-INDER TO O,trER l€âD

DESCRIPTION
(REFER TO FIGI.RE I )

l0

9

8

1

6

5

1

I

R€F NO.
SEE

FIq.RE

1. 500

875

750

750

1. 000

BOI-T SIZE
(INCr€S)

40, 000

20, 000

20. 000

25,000

25, 000

FIl\¡ÉlL
êssY.

E
¡€LIUr.l

TEST
srREss

PSI
(MPA)

(
1230
1670)

120
( r 63)

76
(103)

95(t2e)

220
(300)

F¡tlÉlL
ÊssY.

E
ITELIUM

TEST
TOROUE

FT. LBS.
(N-M)

HYDRO
TEST

STRESS
PSI

(HPâ)

HYDRO
fÉsT

TOROUEFt. L8S-
(N-M)

A

B

a

DPG No.

ZONE

H

REV

2

DâTE

nDL
B

ADDED A & B ON PG 2. REVISED
FIGURES ON PG 3 9480260

5-1 l-94

PG2-NDDED XF NOTE

n0m EU cïr. nsrR. PrT. $ sflT. 2: î80021

DESCRTPTION

REVISIONS

9/14/99
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Kt.,L/GWT

MDK/GRL

JMV
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PLÊNBT PLAN FORHAT(ANSI 14.5Y I982) (IULSA)
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OFSHÉEIv1SCALE NÌS

SUPPLY COD€
APPROVED I DATE
G. R. LORTIE ll2t23t1t

REV.

BR82 I 204-004
DYG NO.SIZE

B

I DATE

ltztzstlt
C}€CKED
G. R. LORTIE

CYLINDER TNSTRUCTIONS
NAI.IE OF PNNÍ

DRAIIN
D. J. CHICUORKA

6. 00 HOS9. 50

Dfi
THTPD ÀNÊ F PPOIFCTIN
@€

clG ro; I 6C 29C l24C 149C

33

cUSToMER : SEE LEAD SHEET
ORDER NO.: SEE LEÊD SHEET
FRAME SERIAL No(S. ): SEE LEAD SHEET

9.50" AC / PF(B

o o

o
xDtP000t

oâLuÊYS OIVE SERIÊL NO, TJHEN ORDERII.IO SPâRE PÂRTS

6.00 ¡i ¡5e.4 Httr9.50 ¡N 241,3 H

(G/d¿!ætcHAX. COOLII{G UAÍER PRÊSS.

xs¡qlo133,8PS¡OI 900HYDROSTATIC IE51 PRÊ93.

rgzcr?o88.94PS¡6I 255ffi. ,l_Lo9. voKIr{G PRËsS.

rczg¿o80. 86P3¡ORAIED DISCÆ PRESS. lt5

M(I}UH SPÉED

BASE CYL¡NDER CLEMÁ'{CE

I{OR}âL LII€AL CLEARN'*E

âDD€D FIXED CN-EÂRÂI*E

NOTE:
I ) SEE LEAD SHEET FOR

NAMEPLATE STAMPING INFO.

ORIGINAL WITHOUT RIDER BANDS
NYO: NA
S,/N: NA

DRAI^JINGS

CYLINDER: G1 2I 99
PISTON: H49973P1
VALVES' iltHt8l9?B8l Äi5EI
CLEAR. CALC. BY:
NAME: G. LORTIE
DATE: t2/2/93
NOTE: PISTON AND ROD WEIGHT

TO BE STAMPED ON NAMEPLATE
êFTER ASSEMBLY HAS BEEN
I"JE IGHED.

064
t23

043
oa?9. s0

OUTER END
CLEÊRÊNCE

FRAME END
CLEÊRANCE

CYLINDER
SIZE

NONEIII9. 50

OTHERPACKINGCYLTNDER BOITOMCYLINDER TOP
CYLINDER

SIZE
NUMBER OF LUBRICATION FEEDS ffi ruu luee

fl NrH. luae

I Nr-

(COMBO RING)
2-PC GR. t2
THERI'IOPLASTIC
(ORêNGF )

095
TO
067

015
TO
0l I

034
TO
020

010
033
TO
024

?. 50
I PIECE

CAST IRON

PISTON/RIDER
RING MÊTERIÊL

ÊND TYPEFEDcBA

PISTON
DIAMETER

AND
MATERIAL

REFER TO F¡OURË frI FOR CLEARANCE LOCAÍ¡ON âND DESCR¡PT¡ON

PIST PISTON

BAND TYPE RIDER RINGS Ê(

FIGURE flI

SPLIT ÏYPE RIDER R ¡Ho<sÊ

sTRÊIGHT EDGE D

E

TYPTCAL
RING JOINTS

F i
I
F

i
)

A - METAL PISTON CLEÊRANCE }4EASURED BETIJEEN BOTTO'1 BORE AND PISTON I.'¡EN RIDER RING(S) ARE RIDING
ON BOTTOM OF BORE. (BASIS NEW RIDER RINOS. )

B - SAME AS "A". EXCEPT MINIMUM ALLOI"IABLE CLEâRANCE (I4AX¡I,IUM I.'EÊR CONDIIION) AT }¡HICH POINT RIDER
RING(S) I.4UST BE REPLACED.

C - RUÌ.INING CLEÊRANCE MEASURED OVER RIDER RINC(S) ÂT TOP !'HEN PISTON RIDER RING(S) âRE RIDING ON
BOTTOM OF BORE. (BASIS NEI¡ RIDER RING. )

D - BOTTOM OF PISTON RING TO BOTTOM RING GROOVE; MEASURED BY BOÏTOMINC RING IN GROOVE.
(BASIS NEIJ PISTON RING. )

E - TOTÊL SIDE CLEARANCE OF PISTON RING IN RING GROOVE. (BASIS NE}' PISTON RTNG. )
F - PISTON RING END GAP: MEASURED WITH RING SOUÊRED IN BORE. (BASIS NE}I PISTON RING. )

2

I

APPROVEDDATEREVzor.¡E

2
AC

FOR REV. SEE 3 OF 3

DESCRIPT ION

REVISIONS

Dlro No.Rg2120A-00
B

2

I

D

44
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A

4

D

4

3
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IER.

D. J, CHICUORKA

¿

ITIESS OTITRI¡ISE SPECIFIED.
n.L D¡t€¡F¡OiS ffi IX û{t€S

@€

B

9. 50

SCALE NTS

6. 00
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R82 I 20Ê-00
3 0F3

CYLINDER iNSTRUCTIONS

HOS

Df,

cHGro: l6c 29C l24C l49C

ffiMæsËffiRflAffiP CYLSNDËR SNSTRUCTTONS
'.fr

SPECIAL CYLINDER BOLTING TOROUE VALUES

CUSTOMER: SEE LEÊD SHEET ORDER NO. :SEE LEAD SHEET

CYLINDER SERIÊL NUMEERS

SEE LEÊD SHEET

FIGURE 1

TI€ 1â8LE ÂBOVE REFERS TO SPEC¡âI- TOROJES FOR COfRESSæ CYLIND€R BOLTING ¡LLUSTRAIED ON FIGURE I.

-- NOT ALL LOCATIONS ARE USED ON ALL CYLINDER DESIGNS.
"sEE TIGHTENING INsTRUcrIoNs" iN cHApTER s or rHe tñSrnucitor'r eoor

C''1-IN¡ER lIE ROD

RÊ¡l q,\ER

¡l{LEÎ t D¡SCltrGE FLÊ\ß€

FFÊI,É HD. TO PâCKIIIG

D¡SIðC€ PC. 10 D¡SlfiC€ PC.

FRfl€ HD. IO DTSÍÊÎ{CE PIECE

CI1-INER IO DISTÂÎ{C€ P¡ECE

CLYINDÊR IO FRA€ I€AD

Vâ.VE COVER SEÌ SCREI¡ (DISCH)

vA_vE cor/ÉR s€Î scREt¡ (¡¡¡-€'t)

crLINtER 10 Vã_VE COV€R

CYLINDER TO OUÍER HEâD

DESCRIPI¡ON
(RÉFER TO FIGURE r)

l2

II

l0

9

8

7

5

4

5

2

REF. NO,
SEE

FIGI..RE t
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l. 000
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1. 000
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BOLT SIZE
(INCr€S)

40,000

20, 000
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ÊssY.

&
}ELIUM

TEST
STRESS

PSI
(MPâ )

(
2
o
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70 )
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(237)
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(60)

(
2
3

20
00 )
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(300)

FINÊL
ÊssY.

&
HELIUM

TEST
TOROUE

FI. LBS.
(N-r'r)

HYDRO
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STRESS
PSI

(HPA)

HYDRO
TEST

IOROUE
FT. LBS.

(N-M)

Ê

B

C

Dr.¡G NO.

ZONE

B

2

2. REV
9480256

1

D

H

REV
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DATE
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oÊSHEETYTSCALE NTS

B
ffiv.II)ATE

ll 
^st94

APPROVED

G. R. LORTIE R82 I 20A-002
ÛTG ¡¡O.FEDERfi-

SUPPLY CODE

B

IDÂTE
lt /t3/94

CT€CKED
G. R. LORTIE CYLINÐER INSTRUCTIONS

NAIIE OF PART

DRâIJN

D. J. GRÊNNIS
HOS

IYPE

6. 00
STR()KE

006
SIZE

Dßm
THlpn ñ F ÞÞntFtttñ

_@_4
cHoro: l6c 29C 124C l49C

33

CUSTOMER : SEE LEAD SHEET
ORDER NO.: SEE LEâD SHEET
FRAME SERIâL No(s. ): SEE LEÊD SHEET

6.00" Ac / PF48

o

o u- fEP000¡ o
ALI.¡âYS GIVE SER¡AI. NO. }¡IIEN ORDER¡NG SPARE PARfS

cl7-t350ÌrAx, f{_Lo9. DISCH, ß¡r3 TËtP.

Kc/d¿GPSIOMâX. COOLINô VATER PRESS.

(cö¿o203.2ro¡o2890HYDROSÎAÎ¡C ÌESf PRESs.

Ro/qróI 92S}.4X. ALLOg. 9ORR IN6 PRESS. ßTô

xc¡d¿oI 21. 04ßtcI r50RâIEO DI$Æ PRESS.

6.00 rf, 152.4 nHlx6.00 rÈ ¡52.4 s

IN

HtIN'

SIROKÊ

OTEß Ët0 MAf, ÐDf7¡;¡7| i-"r.gtl
M)Rln- Lll€A- CLEARA\EÊ

âDD€D FTXÊD CLERç'S€

¡tâx¡ltÞ{ SPÊED

BAS€ CYLINER

NOTE:
I ) SEE LEAD SHEET FOR

NAMEPLÊTE STAMPING INFO

ORIGINAL WITHOUT RIDER BANDS
NYO: NA
S/N: ¡P
DRAWINGS
CYLINDER: GI 21 96
PISTON: H5OO84P6
VALVES
CLEAR.

MLH56I ?OBGl INLET
MLH56I 9lBOI DISCH

CALC. BY:
NAME:
DâTE:
NOTE:

G. LORTIE
t2/2/93
PISTON AND ROD IJEIGHT
TO BE STAMPED ON NAMEPLâTE
AFTER ASSEMBLY HâS BEEN
WEIGHED.

ffi rull luae

I Nrru. luee

nHu

064
123

o43
o826. 00

OUTER END
CLEARANCE

FRÊME END
CLEARÊNCE

CYLINDER
SIZE

NONEIII6. 00

OTHERPÊCKINGCYLiNDER BOTTOI.ICYLINDER TOP
CYLINDER

SIZE
NUMBER OF LUBRICATTON FEEDS

(COMBO RING)
2-PC cR. I 2
THERMOPLASTIC
IÔRANGF )

062
TO
042

0t5
TO
00?

026
TO
ot2

0t0
034
TO
025

6. 00
I PIECE

CAST IRON

PISTON/RIDER
RING MATERIÊL

ÊND TYPEFEDcBA

PISTON
DIAMETER

ÊND
MATERIAL

REFER 'fO FIGURE [I FOR CLEARANCE LOCAIION AND DESCR¡PI¡ON

PIS PISTON

BAND IYPE RIDER RINGS Ê )

FIGURE H1

SPLIÏ TYPE RTDER RING(S Ê(

ITH RI

TYPICAL
NG JOINTSRIEDGE D

E

F i
T

F

ü

A - METAL PISTON CLEARANCE I"EASURED BETI.IEEN BOTTOH BORE AND PISTON IIIEN RIDER RING(S) ARE RIDING
ON BOTTO}4 OF BORE. (BâSIS NE}I RIDER RINGS. )

B _ SÊME AS,'A'''EXCEPT MINIMI,,I'I ALLOI.,ABLE CLEARANCE (MAXII.,IUM I.¡EAR CONDITION) AT }IHICH P0INT RIDER
RING(S) HUST BE REPLACED.

C - RUNNING CLEARANCE MEASURED OVER RIDER RINC(S) AT TOP I.¡HEN PISTON RIDER RING(S) ARE RIDTNO ON
BOTTOM OF BORE. (BASIS NE¡J RIDER R¡NG. )

D - BOTTOM OF PISÏON RING TO BOTTOM RING GROOVE; MEASURED BY BOTTOMING RING IN GROOVE.(BASIS NEW PISTON RING. )
E - TOTAL SIDE CLEARANCE OF PISTON RING IN RING GROOVE. (BASIS NEt., PISTON RING. )
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SPECIAL CYLINDER BOLTING TOROUE VALUES

CUSTOMER: SEE LEAD SHEET ORDER NO. :SEE LEÊD SHEET

CYLINDER SERIAL NUMBERS

SEE LEAD SHEET

FIGURE 1

T}G TâELE ABOìG REFERS TO SPECIA. TORO.I€S FOR COfRESSOR CYLTNDER BO.TING ILLUSTRATED ON FIq,RE I,

-- NOT ÊLL LOCRTIONS ARE USED ON ALL CYL]NDER DESIGNS.
"sEE TIGHTENiNG rNsTRUcrroNs" iN cHÊpTER 5 oF THE tñSrnuCiioN eoox.
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20, 000

25, 000

25, 000

FINrlL
ASSY.
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PARTS LIST

Cì
Qrf:'G'
>¡t¡t
É,

PC

PC

PC
Ðc
Ðc
Ðc

1.00
t.00
1.00
1.00
I .00
1.00

.IILAAHKO4O TGI

.1,lLI I373230G1

. ilLHAZA2402G I

. 1{106665

. HLH50032CeI
,lrLH140538G6

RATIE & GEAR 6HOSq
OVER FR PUI,IP END
ILTER OIL STI}

Y
OLER FR RDS 4 6TH
LINDER BALANCE
IÊHI XHD BAL

+sE AOOESSORY I]rERATURE SEOTK)N

ILTUS,
NO.

sr.AHÈs
USAOE
OODE

,
f
I

g
I
B

UNIIl'
PER

ASSEMBLY
PARI NAMEPART NUTiEEF

FOFII:!300 lssuE:o3io7rgl REv:oot
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PARTS LIST
0l

ll

P

P

P

P

P

P

P

. I,ILAAHA4O O I.GI

.I'ILBAHA4OO lGl

. I'tLt{526 99e6

.1{Lt{54288Gr2

.l,tLFAZA400lGl

. l,lLl{50 0 06G t

.ADHPOOOl

RAilE 6HOS4./6DVIP4 I
I
(t
Ct

I
I
I

0
0
0
0
0
0
0

AIIKSHAFT óHOS4
NNROD
OSSHEAD
lIP OIL SUB ASSY
I'IP PRITIING

AI{EPLATE FRA}IE

ACCESSORY LTERATURE SECTION

NO
ILLUS- PAßT NUMBER

Ðl.AHEË
USAGE
OODE

úI
I

M
È
A
3tit

uNilÈ'
PER

ASSEMBLY
PART NAME

FOFrI:t30t lSslEr0e/0t/t8 REv:O0t



PARTS LIST

FRAME ASSEìIBLY

SEE NOTE I

SEE
NOTE 2

IiOTES:

l) aSSEHBLE llEH lo rHRusl sFroEs 0N ¡rA¡N 8RG CAPS AS rN0tC^-EO 8y 
^RROïS 

f0 Ä ANo E SHoVN
SEE ÊELOY ÊOR OET^ILS
- IIIS'TALL lHE ROLLPIN IN fIiÉ MAIN 8RO CAP AI{O ITISURE IHE PROJECIIOI OF IHE PIÍ

rs .3t (MAXI ouf 0F rHE cap (tNro IHE sHoÊ)
. LOCAIE lIIE fTiRUST SHOE ON 1ÞIE ROLLPINS. FOR ÂSSE¡1BLY

¿¡ SEE FRA}!E LEAD SHEET FOR PROPER IIÀI|EPLATE

AAHA4OOI, REV. E



PARTS LIST

t5
t6
t7
18
l9
2t
2l
z2
23
2q
25
26

27
2A

29
30
5t
32
35
34
35

36

rt
t2
l5

0Et{

R0cElr

R0cEil

ROCEil

R0cEit

R0CEl,l
R0cEil

OEl,l

R0CEl,l

P
P
P

P

P

P
P

P
P

P

P
P

P

P
P
P
P

P

P

P

P

P
P
P

P

P

P

PC

.HLAAHKqr0rCt

. EAZK20 0 I

. tlrt39460
,.46A4K14
..xl016T6

RAIIE 6HOS óDVIP4
EAR I NG I{AIN
IEROD ].IAIN BRG
UT HVY HEX
ASHER

1.0
4.0
4.0
2.0
2.0

.Rtó9leAPz

.lr8e559

.t{LRAZilq00IGl

. vAzH400 1

.l.lLRAZtl40 02Gl

. vAzil4002

.HLnAZl,t4003el

. vAzHq005

.35A2C2t7

.ldt023674

. t{507688

. 3542C2 I 7

.RCZ|(0003

. . RCZI{0002

..25^t3C289

PACER TIE ROD
REATI{ER FR RI¡S IIOS
OVER FRAI.IE TOP
ASKET FR TOP CVR
OVER FRAI.IE TOP
ASKET FR TOP CVR
OVER FRA¡.IE TOP
ASKET FRAI{E TOP
APSCRE}'
OVER FRAI.IE X}ID EXT
ASKET
APSCRETd
OVER OIL RING
OVER OIL RING
OLLP I H

q
I
t
I
I
I
I
I

s2
(t

fl
s2

1

I
2

. vAzÌt0002

. u76556C

.55A2CZ5Z

.3542C2t9

.6847r{E

.u9954

.122A2S78

SKET OIL RING CVR I
I

l4
?
I
I
tt

EAL CKSFT TIO RDS
APSCREId
APSCREI{
LBol, 45
LU6 OIL
RIVESCRE

./SEE
/gHEË

DEG
FIL
t{
FRA
TF

ST
LEN

I{E LEAD
OR PROPER

.2041tcltz79
./NAI,IEPLATE

R ING (t 0

+sE AOCESSORY TITERATUHE SECTION

PABT NUMBERrLtus,
l{o. CODE

SPARES
USAGE

ù¡
I

s
E
A
3

IKI UNITS
II I PER
lrl ASSETTBTY

PABTNAME

FgFil:Elog lSSlÆì01t07/8 ñEV:@1



PARTS LIST

FRAME ASSEìIBLY

SEE NOTE I

SEE
NOTE 2

t{0TES r

I) 
^SSEMBLE 

¡TEM IO IHRUSI SHOgS OI{ ¡IAIN BRG CAFS AS ¡NOICATEO BY ARROVS IO A ÂND 8 SHOril
SEE BELOI FOR DElAILS
- INSÎALL THE ROLLPIN ¡I{ IhE MAIN BR6 CAP ANC IIISURE THE PAOJECIION OF THE P¡I{

¡s,3g0.Ax) our 0F THE cAp {rNr0 rHE sHoE)
- L0cAte lHe IHFUSl $ÌtOE 0N fXE R0LLPfìrS, F0R ASSEr'r8Ly

¿) SEE FRAME LEAO SHEEI FOR PROPER IIAHEPLATE

AAHA4OO1, REV. E



PARTS LIST

5
q

5
6
7
I

, ilLAAI{K4201Bl
.H367â6
.vtz9804
. t{825 37
. 30A7SI 0
. lr02l9q6
. tr021953
. ¡.EFZP20 0 I

RAI'IE 6HOS DVIP4
OLT I{N BRG CAP
OLT LOCK
AUGE OIL LEVEL

1.0
8.0
8.0
1.0
2.9
2.O
ó.0
2.O

IPE
IPE
IPE

PLUG
PLUG
PLUG
T Sr.r0Eus

ACCES.SORY tlTERAlURE SËCÎION

il

t{

P

P

P

P

P

P

P

P

NO.
ILLUS. PARTNUMBER

l5t At{Ett
USAGE
OODE

J{
r

rl
E

stit
UNIIS

PER
ASSEUELY

PARI NAHE

FOHI¡l:goe FSUE:03/07/!8 REv:001



PARTS LIST

FRAiIE ASSEi'IBLY

SEE OTE I

NOTES:

t) AssEr,tBLE IrEM t0 THRUST SHoES oil ¡rÁtN BR6 CAFS AS tr,toICAIÊO Bv ARROyS 10 A Ar{D e SHorx
SEE BELOT FOR OEIAILS
. II{S'ALL fHE BOLLFIN IiI THE HAIN BRO CAP AIIO IIISURE IHÊ PROJECTIOI{ OF lIIE FI¡{

ts .38 (¡tax¡ our oF rHE cÀp ilN10 lH€ sXoE)
- LOCÀÎE IHE 1I{ñUST SHOE OII THE ROTLPINS, FOR ASSE}IBLY

E} SEE FR¡HE LEAD SHgÊI FOR PROPER NAI4EPLAIE

t'ì
i

2
SEE
NOTE

AAHA4{IOI, REV. E



PARTS LIST

t 1.00
4.00

. AAHilqO O I

. ABHlt2402
FRAl,lE COI'IPRESS0R
CAP }IAIN BEARINC

+sE AOOESSORY Lff ERATURE SECTION

ILLUS.
NO.

iJrAttEtt
USAGE
CODÊ

t{
I

*t
E
A
aASSEMBLY

UNII¡'
PERPART NAMEPARÏNUMBER

FoHl/t:¡toe l88UE:03r0218 FEV:oo'



PARTS LIST

CRANKSHAFT ASSEMBLV - 6HOS4

SEE
N0T;# I

NOTE;

I. IfEI.t 2 ('OUÑTERVE¡GFÌS) ARE INTERFERA\CE FI- ON II'IE CRA\KSHAFT SEE
NOTE# 1

BAHA4OOl



PARTS LIST
F

1.00
1.00

. BAHK4O O I

. r7A13A4r4
RANKSHAFT 6HOS4

EL PIN

+sE ACCESSORY L]TERATURE SECTION

I
f+

I'PARES
USAGE
OODE

t
{
I

tt
E
A
a

UNI IiJ
PER

ASSEMALY
PART NAMEPART NUXBER

NO.
rtLUs.

FOBrI:$0e FSUE:O3rþ7 88 REV;0O'|



PARTS LIST

CONNECTING ROD

4

H52699



PARTS LIST

Etl

Eil
l,l

1{

Etl
El,l

r.00

1.00
L00
2.00
1.00
1.00
r,00

I
2
5
Ct

5
6

7

. lF32r50A

. . EBr{P000I

..LR7q322

...R7q323

.. .v186526

...1lAlSCEEE

ONNECTING ROD HOS
USHING CONN ROD
OLT CONNROD
UT CONNROD BOLT

HER BOLT NUT
OTTER PIN

.t253 I562 EARING CONNROII

ACCESSOFY TITERATUBE SECTK'N

SPARES
USAGE
OODE

tI
t

It
C

ÎYit
UN'IS

PER
ASSEMBL

PARTNAMEPARTNUMBERILLUS,
NO.

Foil:3:lfr9 FSUE:03,07/88 REVroot



PARTS LIST

CROSSHEAD

SËE ¡O1E

9

4

3

6

to

t¿l

lorl,
sDLrl Lr¡t 0i irc{LolÐ såouLD tE
,or rnoil rr¡3Ë 0F Gnot3rllAD. rHl¡.errilliliut0 ALÉrr¡ìÎ 0r OIL lloLEl.

t3

H54288, REV. A



PARTS LIST

rc
¡c
rc
t¡
tc
rc
rc

Ð

Ð

E

I
P

Ð

c
c

c
c
c
c

3
Ct

5
6

I

7
E
,

IO
l1
L2
15

I
0Elt

lEt{
3Et{
¡E l{
¡OCEH

0Elt
ROCEIl
:H
;il
:il
;il

.1H49923C

..R7t9214
ROSSHEAD
USH ING CROSSI{EAD

1.0
2.9

.1H272llB

. . t{9E0 39

..v1122L56

..2VG493

HOE CROSSHEAD
OLT
UT
H I}I SET

2.D
2.0
2.O
1.0

.HLq54q5

.R71925

.29Ar3Ft0ó

. t128027

.vt25q52

.v125q53

. t{28 0 28

IP
IN
I1{
AP
AP

E XHD OIL HOS
CROSSHEAD
DR IV- LOK
TAPPED PIN
DRILLED PIN

2
I
2
I
I
I
I

0
0
0
0
0
0
0

OLT
OLT LOCK

ACCESSOBY L'TEBATURE SECTION

t¡o.
tLtus. T'IJAFIES

USAGE
cooE

J
I
I

ta
Ã¡tit

uNilli
PER

ASSEMBLY
PARTNAMEPART NUMEEF

Fgnr:9100 ltlSUE:03O7ô8 nEv:o0t



PARTS LIST

OIL PUi,IP SUBASSEMBLY

FAZA4OOI, REV. A



PARTS LIST

PI
PC

PC

PC

PC

PC

PC

PC

PC

PC

PC

E l,l

I

t{

2.00
1.00
1.00
1.00
1,00
I .00
I .00
I .00
I .00
1.00
1.00

t
2
5
Ct

5
6
7
I
9
0I

,109A2A47
. t{86236P I
.l.25SCl{80J2.0C
.t{827r6
.23A7H2 1

.65A71t8

. I .5SCH80J2.2C

.67 
^7n9.luEHt{0002

.u63792

.ÌtLFAZAq00?Gt

+

sETSCREW HEX SKT
lrun Hos
k rppLe
VALVE RLFPUI{P OIL
BUSHING REDUCIN6
ELBOH 9O DEGREE
I r pplp
ELBOTd 90 DEG ST

rIPE SUCTTOH

VALVE RELIEF

[uüP 
orL suB AssY

I

I

I

I

+

J AOCESSC'RY LÍTERATURE SECTION

st¡AttES
USAGE
CODE

t
l¡

I

D
€
A
B

UNIIS
PËF

ASSEMBLY
PABT NAMEPART NUMBERtLtus.

NO.

E)nl:¡309 ISSUE:o3ro7rUl REV:oO1



PARTS LIST

OIL PUIII|P SUBASSEIIiBLY

l

FAZÁ'4OO2



PARTS LIST

PC
PC

PC
PC

PC
PC

tt
t2
l5
lcr

l4

0El'l
ROCEiI

0Er{

ROCEX

.35A2C219

. 20À1 I Ct't528

. rFl727lB

..!r3157lPl

APSCRET{
R INB

E.0
1.0
1.0
2 ,ll

VER FRAIIE END
PUI{PUSHING OIL

.u76487

. l,lLFAZAq ltOSBt
SKET 1.0

1.0UI{P OIL SUB ASSY

AOCESSORY TITEFATURE SECTION

NO.
ItLUS. PART NUMBER

st¡AltÈ.s
USAGÊ
co0E

t
I
I

¡l
I
Îtit

PER
ASSETßt

PART NAT,IE
Y

UNIIS

FgFtrl:3JO! ISStE:lXl/07/88 REV:001



PARTS LIST

OIL PUMP SUBASSEilBLY

)

I

FAZA4{!o3



PARTS LIST
o

19

l8
19

15
l6
l7
l8

.174134208

.R74379A

. 1t{527534

.. r7Al5A208

OTdEL PIN

OD
KET LUBO PUIIP
Y OIL PUI'IP
EL PIN

. tlr26851B
,.¡r3l57rPl

EAD OIL PU}IP
USHING OIL PU}IP

.35A2C129

.I{LFAZA4OO4GI
CREI{

UI{P OIL SUB ASSY

AOOESSORY LÍTERATUFE SECTION

oc
0cE

El,l

oc

1.0
?.o

4.0
2.O
1,0
q.0

12.0
t.0

L!US,
NO.

PAFT NUMBER USAGE
OODE

u:
t̂

PER
ASSÊMBLY

PARTNAME

FOF[I:3109 IStUE:03r07,88 BEv:001



PARTS LIST

OIL PUIUP SUBASSEMBLY

FAZA4004



PARTS LIST
u

23
24
25

El{
3.0
4.0
1,0

.2349C807

. r{3 1 371P 1

. I 1A9C83

EY
USHING OIL PUIIP
EY SQUARE

ACCESSORY L]TERATUBE SÊCTION

ILLUS.
NO.

PART NUMBEF USAGE
CODE

$
E
Â
IASSEMELY

PART NAME

FORIr:t'ot lssuE:Gl¡07/88 REVi001



PARTS LIST

PRIMING PUMP

u

D
4

Ø o

Øø

\

]üfE
r3!Er!LE PAnlg l,t ¡llD a 10 , if I
IX¡þC ;iAI¿ 7

I

H50006



PARTS LIST

I
2
5
4
E

6
7
I
I

10
ll

. hr92433

.l{9532ó

.35A2Cr1l

. lscH80J4.0c

.65A7ì46

.1SCH80J5.0C

.23A7117

.q?fE¡-l 0st 5PA

.4?ê^l0sl 7PA

. 1254806 I

.s5A.2C221

UTIP PR III IÌ{6

I
L
I
U

L
o

SKET
PSCREhI
PPLE
BOT{ 90 DEGREE
PPLE
SHING REDUCING
B0td t'IALE
NNECTOR }IALE
EING 0.50X035h'
PSCREI{

AOCESSORY LITEBATUHE SECTION

EH
ocE

0
0
0
0
0
0
0
0
0
0
0

l.
t.
4.
t.
l.
l.
t.
I.
1,

24.
4.

Î.to.
ILLUS. PART NUMBER

CODE

u
¡tPER

ASSEMEI.Y
PARTNAME

FOil:3ì00 lsstË:ot/û7tr8 BEv:001



PARTS LIST

FRAI'IE PUIIP END COVER

o

o/16 \
I

I
I

I

I

I

----

o

I
I

I
I

i
I

I

I

o

\¡,

Ø

I

I o

2
3t

o
I

t1373230



PARTS LIST

I
2
5

. t{1290ó I

. 2041 I Cl,l328

. 3542C2 I 7

OVER LUER DR
R ING
APSCRET{

ACCESSORY TrrEBATURE SECTION

0cE
I.0
1.0
4.0

lltus.
NO.

PART NUIIEER PEB
ASSEIIBLY

PART NAME USAGE
CODE

útI

FCrHrl:Ít09 ISSUE:03,0218 REV:001



2A

I

o

t7 r8

25r

- ------"{

__. ._l

!
Ð
{
cD

1-
-a
{

o
t-
It-{
m
Ð
Þ
lt,o
ln

=@r¿

¿

t-1t-+
rl
+-+

2.
llP

É
N
Þ]\'òo
l.t
Ð
m
s
E

tl
L-g

1., t

i'r---I F---
It--

I
rRoil

tl

-íri

IuElilG l0
LUAß I CATOR
SEE i/OTE I

! 3

I
I

to.0?

I¡OTES:l. FOR FR^HE OUTLITIE SÊË D-R DRAV¡xG(S): AA¿0¿ool, AAZO¡Oot
AAZ0?00e, 

^Az0¿00a?, TUBilTC ¡ FtrftÈcs 10 LuBRlcAtoR I0 BE COI{S¡srEtr
(H¡TERIAL ¡ IYPE) fIlH TUA¡ilG ¡ F¡ITIXGS SPEC¡FIÊO

UI¿OER IlL GROUP¡I'G.



PARTS LIST

2
5
4
5
6
7
E
9

l0
l1
t2
l3
l4
l5
l6
L7
l8
l9
20
2L
22
23
24
25
26
27
z8
29

I

l.
t.
q.
q.
1.
4.
1.
4.
1.
t.
ct.
4.
2.
2.
4.
l.
1.
4.
4.
2.
l.
l.
1.

60.
t.
2.
I.
t.

0
0
0
0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

t,0
1.0
1.0
I.0

. t{AzK00 02

..brAzP0002Tt

. . hrAzP0 00 IT2

. .1500852

. ut{Hü0001

. vAzil0 0 04

.35A2C22â

.38A4C5

.vAzllo003
,14342481
. ucllll0 002
.35A2C229
.UlZ9O6ct
.sDHt{0001
.35A?C?ZÛ
. r2A5C6
.3542C?25
.35A2C2L9
. r2A5C6
. a0DPG- OS- 30
.50220708
. 35A2C I
. I lA5CZ
.427AI0S04PA
.428At 0S06PA
.432Al0S05PA
,400-P
.33941501
. sPqS-32-32
. I 102t920
.11021955
.4007é101

/THIS PART NU]IBER
./DOES NOT INCLUDE
/THE 0 .25i Sl{ rl'l
/NOR THE bIEDGE
./BLOCK NEEDED IF
./CUST0l,lER IS
,/RETROFITTING UI{IT.
/ALL HOS FRAI{ES
/6HF8AO AND I{IGHER
/USE THIS FILTER.
lgK TO PROVIDE
./cusTol{ER A CoPY OF
./THIS DRAIdING FOR
/ASSEl'lBLY.

IT OIL FILTER
ILTER OIL FLAI{CED
LEIIENT OIL FILTER

L KIT FILTER

EADER FRAIiE OIL
ET FILTER ADPT

APSCREH
UT

KEl FILTER ADPT
APSCRE}'
LBO}I FLANCEII
APSCRE}'

ET
ACKET FILTER SUP

scREt{
ER
CRET{

scREl{
ASI{ER
AUGE DIFF PRESS
RACKET PRESS CUAÊE

scREll
SHËR
NNECTOR FEI'IALE

LBOT{ I{ALE
EE }IALE RUN
LUG CAP
UBING 0.25X035h'
ILTER FLANGE zNPT
LUG PIPE
IPE PLU6
LUG PIPE

ACCESSORY LITERATURE SECTþN

ocE

Etl
ocE

ocË

il
ll

Et{
El,l

t4

EÌ{

ILLUS,
NO.

PARTNUMEEB PABTNAME
CODE

ll
t¡PER

ASSEMBLY

FoHll:$oe FSUE:03¡!07/8E FEV:001



l-

PARTS LIST

BAI-ANCE CYLINDER

{

SEE NOTE 'A'

NOTE 'A' :

DRILL AND TAP ON ASSEMBLY FOR

CYLINDER DRAIN BACK PIPE (.?I9
DRILL THRU - .5OO NPT. PIPE THD. )

NOTE 'B' :

CONSULT FRAHE LEAD SHEET FOR LOCATION ON FRAME
IF LOCATION IS NOT LISTED THEN
CONTACT ENG I NEER I NG.

\

H50032C, REV. A



PARTS LIST

6
7
I
9
0

I
2
3
4
5

I

1t
L2
13
l4
t5
16
t7
l8
t9
20
2l
22
23

. H5960EP I

.11{59609

. 55A2J 382

. l2A5C9

.2041LÊ.ï.279

.12q59228

..R72014

. . h|98966

..x1010T12

. .1H500294P1

...25A15C329

ALANCE CYL 4.OO
ING LOCKTNB

scREll
ASHER
RING
ISTON 1I.50 BALANCE
OD BAL PSTN HOs
T PISTON RDg

UT ROD LOCKING
ISTON II.5O BAL
OLLP TN

..10942444 TSCREH }IEX SKT
,/TIGHTEII PISTOT{ NUT
/35 DEGREES PER
/INSTRUCTION BOOK

.r{1395ó lP2

.lll S 9562P I

. 35A2C2l 9

. I0tA2A46

.42EA10SÛEEO62

.35941501

.437410s03

.4304t0s04

.435410S05

. ¡ll49599T1

.426Ar 0S20

.33942236

. q28A10S l7

VER CYL BAL I{T
KET

APSCRE}I
TSCRE}I IIEX SKT

LBOH }IALE
B rNG 0 . 25X0 sãtd

N IOI{
LBOId UHION
EE IIALE BRANCH
LUG TUBE

NNECTOR I{ALE
BING 0. ó2x065t{

LBOH I{ALE

AOCESSORY LÍTEñATURE SEOTIC'N

1.0

1.0
t.0

20.0
1.0
1.0

96.0
2.O
1.0
1.0
1.0
1.0

32.0
1.0

1.0
t.0
4.0
4.0
1,0
1.0
1.0
1.0
1.0
1.0
r.0

Etl
ocE

Et{

ocE
El,l
Ell

llrus.
NO.

PAHI NUMEER PART NAME

l¡
É
Ai

PER
ASSETßLY

n
t¡ ËH

FOn|:3JON ISSUE:03,07,8E REV:mr



PARTS LIST

CROSSHEAD BAI.ANGE WEIG HT

cRossltËAD

¿ \

\
,/

$

+ -./ a

{ t'
a

t

a

\

I

LI
I

I
I

a

,

--t t,

3,

w140338, REV. A



PARTS LIST

I
2
3

.Hqggqq.|- 6

.3542J3778

. x16361t62

IGHT BALANCE
SCRE¡{

KT{IRE STL .062

ACCESSOHY TÍTERATURE SECTION

ocE

1.0
q.o

24,O

rLtus.
No.

PART i¡UMEEF PART NAME
u
E
À
3

FOÐl:3!09 lS¡SUE:ftYoz88 HÊV:001



PARTS LIST

Ct-.|
OÕ

-)

e'-¡
r-J
ôl

-.
PC
PC
PC

PC

P
P
P
P

P

1.00
t.00
4.00
4.00
8.00
r.00
r.00
1.00
1.00

I

. l,lLHJllAl50 IG2

. t{LH5250 SDGI

. ilLt{56039L81

. t{LH56060JGl

.l'lLl{50037G6

.l{Ll{599608P1G1

.t{LH50042Dct'

.I.ILGAHAOOOIB4

. . t{LHs7758CG4

CYLTNDER I5.OO
I{EAD VVC PKT OUTER
VALVE 67PF INLET
YALVE 67PF DISCH
ACCESS VALVE
PACKTNG LP PRGD
PISTON 15.OO & ROD
YOKE
IIPER PRGD

"."9

ACCESSOFY LMRATURE SECTION

SPARES
USAGE
cooE

tI
I

x
Ë

Î

UNIIti
PEB

ASSEME!Y
PARI NAMEPART NUMBEBItLUS.

NO.

Foil:$oo FSUE:03¡07i88 REV:oot



PARTS LIST

CYLINDER ASSEIIBLY

4
(
,

l¿'

HJHAISOI



PARTS LIST

Pc
Pc
PC

PC

rlt
PC
PC
PC
PC
PC
PC

PC
PC

PC
PC

PC
PC

PC
PC

PC
PC

0Elt

IEÈI

{
locEÌ,t

. IHJHü1501

..HJHill50l

. . I 1021946

YLINDER I5.OO
YLINDER I5.OO
IPÊ PLUG

1.0
l.D
4.0

.426Ê.t0S0ó

.339qt50 I

.426AtoS06

. uAzl{0003T2

.REãZ?6

. t(3A7TT2

. R78 164X0 7042R

.38A4K9

. R78 16qxo6042R

. RTEtó4X06035R

.38A4KE

. R78ló4X0606 lR

.5EA4K8

. R70 784

.20At 1Ell445

. I I r 17074

..HI}ZP0001

. . I 1065554

ONNECTOR I'IALE
uBrNc 0.25x035t{
ONNECTOR I'IALE

2
36

2
?
2
2

24

0
0
0
0
0
0
0
0

APTER QUILL
ALVE CHECK
LBOId 90 DEG ST

D
T ?4.

TUD
TUD
UT
TUD
UT
0vE
RIN
IT

R VALVE
G
NAI.IEPLATE
PLATE CYLINDER
PLATE HARNING

tó.0
32.0
6(t.O
4.0
4.0
8.0
8.0
1.0
1.0
1.0

ACCESSORY LTERATURE SECTION

2
3
4
6
7
E
9

t0
t1
12
t3
l4
l5
l6
l7
t8

t

!'.Ar{ÈiJ
USAGE
cooE

t
I
I

T
I
â

IKI UNITS

l+l 
^""'rïß,."

PABT NAMEPAFT NUMBER1!LUS.
NO.

FOn :¡309 !'SUE:o! 07jEE REV:o0!



PARTS LIST

VARIABLE VOLUIIE CLEARANCE POCKET OUTER HEAD

\

|l
t

T6

2

I

{

I

a
It

I

I
I I

l-

-..l

Ît

( ,

cI

+
13

3

)2

I
7

õ

14

1

H52503D, REV. A



PARTS LIST
P

rc
rc
rc
rc

PC

PC

PC
PC
PC
PC

t
t

P
P
P

¡
t
¡
t
¡

c
c

c
c
c
c
c
c
c
c

Ell
0Etl

0Etl

ROCETí

0Elt

ROCET{

OEH
0Ell
ùE1,1

ROCEII

ROCET{
?0CEl,l

1.00
1.00

12.00
8.00

1.00
2.00

r.00
1.00
t.00
1.00
2.OO
1.00
1.00
1.00

1.00
t..00

r.00
I .00
1.00
r.00

. lH5255sAPr

. tt275260

. .12455483

. . . tagAz^qq

EAD VVC PKT OUTER
ALVE VVC PKT YOKE
ISTON CL PKT & ROD
ETSCREI{ HEX SKT

.. tHq9883P2

...1{1279074
OKE CLR PKT

ER SEAL RET

..1111r853

...1ro2t9t2

...1{1279074

.,.258A10X1650

.,.115I8623

...r{t27841P1

.. .u127907

.. . lgSAl3SXRRT?AT

tT 2. r25 SEAL
LUG PIPE

E R SEAL RET
}IG GREASE

RN RDS./HOS
R

TIT I
EAL
ANTE

IN6 RETAINING

..46AqKlg

..11145708
UT I{VY }IEX
ING PISTON IO.O

. H I 39566

.G7rtl2t038G
,44A2Jq80
,qc.AZJqS6

ASXET/OH
ASKET./YOKE
APSCREI{,/OH
OLT./YOKE

AOCESISORY LTTERATURE SECTION

(+

â

I

3

2
5
6
7
I
I

10

l3
l4
t5
t6

II
L2

sÌ,'AHts5
USAGE
CODÊ

It¡
I

It
Ë

a

UNfTS
PER

ASSEI/ELY
PABTNAMEPARTNUMBERrLLUS_

hþ.

Fiotl:3to9 ÊSUE:09r0718 REv:001



PAHTS LIST

O7 PF INLET VALVE

,Fttl rtrl 7ûtx
/ r! trætlttt-tr¡

€

I

¡

HSGGIOL



PARTS LIST

t
2
3
4
5
6
7
8

E1{

¡E l{
R0 cEr{
ROCEl,l
¡E t{
R0cEl{
R0cEll
tOCEll

P

P

P

P

P

P

P

P

.F36q97J

. F56498LTs

.25A13C69

.PPt344

. H6O5 I 9KT3

.H56068D

. I 19A2R254

.25A13C98

AT VALVE INLET 1.0
1.0
1.0

16.o
t.0
1.0
1.0
2.0

TOPPLATE INLET
O LLP IN

RING
IDE R IT{G

LATE VALVE
PSCREH

OLLPIN
,/USE LOCTITE T2q2
lTO ASSEI.IBLE I TEI{S
/? & 7.

ACCESSOf, Y LNERATURE SECTION

It¡O.
tLLUS.

SÞ'AÍtES
USAGE
CODE

I{
I

M
E

Itit
uNll:J

PEF
ASSEMBLY

PART NAMEPART NUMEEB

FOFil:t3o9 ISSUE:03/ì07åE REv:001



PARTS LIST
67 PF DISCHARGE VALVE

^-ll? tl¡t rlt,|x
I 10 |ltt1l?l rlr

€

Hõrotût



PARTS LIST

PC

)
t
,
)
t
t

P t
c
c
c
c
c
c

Eü
cElr
R0cEi{
R0cEll
0Elt
ROCEr{
R0cEr{
ROCET{

t
2
5
4
5
6
7
E

.F36r.99H

. F36500JT3

.25^I5Có9

.PPl544

.H60519KT3

. t{56068D

. I I 9A2R253

.254L3C98

EAT VALVE DISCH
TOPPLATE DISCH
OLLP ¡N
PR ING
UIDE RING
LATE VALVE
APSCREW
OLLP IN

/USE LOCTITE
/TO ASSE}IELE
/l & 7.

1.0
1,0
1,0

Ió.0
1.0
1.0
1.0
?.o

t2q2
ITEI{S

ACCESSOFY LITERATURE SECTION

CODE

lTAñÈS
USAGE

tt
I

u
€
CNo.

ILLUS. IKI UNITS
lt I PER
¡11 ASSEMBLY

PART NAMEPART NUMSER

F€til:3309 ISSUE:0:I¡þ?i88 nEV:001



PARTS LIST

VALVE ACCESSORIES

5

I
LVË COÍì/P.LETE

.6

H5000a Fãu. A



PARTS LIST

:ìt
ROCEl,t
Et{

PC
PC

PC

I
I
I

0

0

0

0
0
0

. R70778P7

.50A1 1F0740X13

. tt2A2S23

/FOR PART
/rLLUSN0t&2
/SEÊ CYLINDER ASSY

RAB VALVE
ET

ETSCREId HEX SKT
/}6 NOT USED

ACCESSORY LÍTERATURE SEOÍION

3
Ct

5

OODE

ll-AHEÈi
USAGE

$
I
I

t
aPEF

ASSEilELY

UNftS
PART NAI¡EPART NUMBEÊITLUS.

NO.
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PARTS LIST

ROD PACKING. PURGED

H59900BPt



PARTS LIST

0cE1.0

1.0
1.0
1.0
3.0

.H5995tEPt

.KDHKOOO9

..KDHPOOII
, . l4Al lllB40

IHG
I T{G

ING

PKG PURGED
SET RENEI{AL
PKG PURGËD
PACK I NB

,xtq98T29F SKET PKG CASE

ACCËSSORY LÍTERATURE SECTION

I
2
3
4

6

CODE

ll
C

I
PEF

AS9EMBLY
PART NAMEPART NUMBERNO,

ILLUS.

Fotl:t3lr¡ ISSUE:03¡07ð8 nEv:001



PAHTS LIST

PISTON AT{D ROD

1

I

I

õ

2

t t H500{2D



PARTS LIST

Etl

1.0

1.0
1.0
1.0
1.0
2.0
1.0
1.0
t.0

.IEltlttS0ETl oD PISToN 15.00

. r{844568

.LO9A2A4q

.x1010T12

.lF32177Pct

. KCHP LrtÛz

.R720 04CP I

. R720 OSPtt

. zBHt{000 t

./15.00x6H0S PIST0N
/& ROD FOR I3ltYOKE.
/4t4?lTC3 RODr STD.
/R INGS.

T FISTON HOS
TSCREI{ HEX SKT
T ROD LOCKINÊ

ISTON 15.00
ING t5.00 coltBo
OLLAR FR END HOS
OLLAR OUT ENI} HOS
DAPTER PISTON NUT

./TIGHTEN PISTON NUT
/33 DEGREES PER
,/INSTRUCTION 8OOK.
/1200 RPll ìtAx

AOOESSOFY LTEFAIUBE SECT¡ON

2
3
(a

5
6
7
I

I

lt
C

IASSEMELY
PARTNAMEPAFT NUMBER

tLrus.
NO.

FOil:3309 EÊUE:03r07a8 REV:OO1



ô

e0 ¡ el HAY x01 lt iEouttEo.t¡t Ll9r.
2. trEits 2a. 26, 2a r ¿? it0utiÉo rlÌH

It{¡EitALLy fAl¿i c00t-ED pAcxtr0 0¡ty
0tHÊnr¡ 9E. C0illtEct I olt ¡ 3 pLt 00Eo,

c0NNECft0NS AS SH0yN
PACK I NG LUBE
PACK I NG VEN 1,/DRA t I'I
YOKE DRA I N

YOKE VENT,/PURGE

PARTS LIST

YOKE ASSEMBLY

ô ô

ô

;

o

x
G

ô6 J
D

xolcS tr. tTtftS !9.
sEE rrAlÊr

)
8)
c)
D)
GI
H)
J)
lt)
V)
x)

PACK¡l,,lG C00LANT DISCHARGE (lF REOUtRE0)
PACKING COOLANl II.¡LET (IF REOUIRED'
SPARE CONNECT I ON
Y I PER PURGE
PACK I NG PURGE

GAHA000í, REV. F



PARTS LIST

0cE

Elt

ocE

Elt

0cE

1.0
q.o
4,0
1.0
1.0
5.0
6.0
1,0
2.O
2.O

16 .0
1.0
8.0
q.o
q.o
8.0

4E.0
I.0

.F32t5qAP2

.3047C6

.t q7886

.R7069rP¡
,t{139350
.55A2C230
. 35A2C2 I9
.1{1H57758CG4
. h,786 0 3
.vt78604
.35A2C2L7
.R8â226
.55AzC3E2
.R747âq
.q6AqKlq
.426At0S06
.3594150 I
.20Altcl,t27t

E 13.00 HOS
IPE PLUG

TER PIPE I{I{E
IL STUFFER HOS

ET
scREt{

PSCREI{
IPER PRGD
VER YOKE RD HOS
SKET
PSCREI{

ALVE CHECK
SCRE}'

IEROD YOKE HOS
UT HVY HEX
ONNECTOR 1'IALE
uBIt{6 0.25X0351{
R ING

/|19,20 t?l & 22
./NOT USED

ACCESSORY L]TEBATURE SECTþN

t
2
3
q
5
6
7
I
9

l0
lt
t2
Lût
I5
ló
L7
l8
23

PER
ASSEMBLY

PABT ÀIAMEPABTNUMBER
NO.

ItLUS. Hffi

FoÐl:$oe 6SUE:G!,07,E8 EV:00f



PARTS LIST

PURGED OIL SCFAPER

H57'5SC



PARTS LIST

0cE
ocE
ocE

1.0
I.0
1.0
2.A

.LEZP000lT3

.12q7509t

. . R7948ûTqG

..5AllJ40

SE OIL SCRAPER
SET RENEHAL
OIL SCRAPER
PACK ING

IHG
INC
ING

ACOESSOBY LfrERATURE SECTþN

t
2
3
Ct

USAGE
CODE

l,
C

3
PEB

ASSEMBTY
PAFT NAMEPATTT NUMBERNO

ItLUS.

FOÐl:3300 lSSuÊ:03{¡7/88 BEV:Oo'



,f PARTS LIST

oc
0c

8.0
1.0
1.0
1.0

1.0
1.0
4.0
4.0

. }ILHJHAO 0 tG5 YLINDER 9.5O
EAIT VVC PKT YOKE
ALVE 4EPF INLET
ALVE q8 PF IIISCH
CCESS VALVE
ISTOl,l 9.50 & R0D
ACKING }IP PRGD
oKE 1E.00 HOS'

. t'lLt{52502AGt

. t{LH56l90YC6

.l,lLH56tttYGó

.]tLl{49937G4

. t'lLH4999EBlð

. ilLH59960APlGt

. t{LH5l9 t 3BFC8

ACCESSOBY LTTERATURE SEOTION

OODÊ

lt
Ê
At

PER
ASSEMBLY

PARTNAMEPART NUMBERNO.
tLLUS.

Fftn :3300 ISSUE:03/07/ü nEV:001



PARTS LIST

CYLINDER ASSEMBLY

(
V,

HJHAÍIoOI



PARTS LIST

:t{
r0cEt{
lEil

l0CEl'l
ì0cEt{
¡E l'l

c
c
c
ct

,
t
t

1.00
2.00

36. 00
2.00
2.00
2.00

2q.oo
2q.oo
16.00
32,00
64.00
4.00
q.00
8.00
8.00
2.OO
t.00
1.00
1.00

1.00
8.00
l'00
?.00

I
2
5
4
5
6
7
I
9

l0
It
t2
l3
t4
t5
l6
t7

. HJHH0 90 I

. q26At 0s06

. 5594 r50 I

.426A10S0ó

.uAzH0005T2

. lq3A7TT2

.R78164X08047R

. 58AqK I 0

. R78 I 6qxs I 052R

. R78164X08044R

. 3844K I 0

. R78164X05059R

.38AqK7

. R70704

.20AL tKt't434

.R85226

.1111707î+

..HDZP0001

. . I 1065554

YLINDER 9.50
ONNECTOR iIALE
uB ING 0 . ?5X0 55t{
ONNECTOR I{ALE

APTER QUILL
LBO}I 90 DEG ST
TUD
UT
TUD
TUD
UT
TUD
UT
OVER VALVË
RING
ALVE CHECK
IT NAI'IEPLATE

EPLATE CYLINDER
EPLATE I{ARNING

.vAltK0905

..20AllKt{434

..x1498T29F

. .57A1 ICl2

IT GASKET
RINÊ

KET PKG CASE
KET

ACCESSORY L]TERATURE SECTION

SPAFIES
USAGE
CODE

J{
I

t
E
A
a

UNIIS
PER

ASSEMBLY
PART NAMEPART NUMBER

NO
ILLUS.

FOEú:gloo lssuE:03r07r88 BEv:o0t



PARTS LIST

VARIABLE VOLUME CLEARANCE POCKET OUTER TIEAD

14

I
2

\ o
l2

3

I I 7 2
7 5

t3

6

4

If lc
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PARTS LIST
ADV Y

0E1'l

R0cEt{
0El{
0El{
0El,l

tOCEl,l

R0cEt'l
OE Ì{

?0cEl,l
lf¡CEf,l

Ðc
rc

rc
Ðc

rc
rc

c
c
c
c
c
c
c

c
c

c
c
c
c

t
t

t
t
t
t
t
t
t

t
t
t

P
i

I

1.0
1.0

12. 0
t2.o

1.0
2.0

1.0
1.0
1.0
2.0
1.0
1.0
1.0

1.0
1.0
1.0
1.0

1.0
3.0

.tH522E9PZ

. . r lo2l9L?

. I I 134590

..I2435qSCt

..1H49885AP2

...ut27907^

.. r1rrl853

..,wL27907^

. . .258A10X1650
,.,1I318623
...t{r2784tPt
...ut27907
...183415SXRRT287

..46^4KL8

. .1113q632

.2041lEl'1572

. H 32894T3

. R78 I ó4X08089R

.5EA4Kl0

HeIn vvc PKT OUTER
þlue PrPE

[o,-u, vvc PKr
þrsron 7,75 & RoI)
JYOKE vvc POCKET

TASHER 
SEAL REr

FIT 2.r?5 SEAL
I{ASHER SEAL RET
þrrr¡ne cREAsE
bral
[-anrenn RDs./Hos
ITTASHER

flne 
RErArNrNc

HUT HVY HEX
hrxe PrsroN 7.15

[*rnn
basxer
bruo
hur

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

*"r[ o*r""o.Y LTTERAT,RE sEorrcN

3
(t

5

t
z

5
6
7
8
I

l0

l5
L4
[5
t6

ll
t2

I
T

S''AHtsS
USAGE
OODE

t
ú

I

ir
É
AsASSEMtsLY

UNITS
PERPAÊT NAMEPART NUMBÊRILLUS.

NO.
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PARTS LIST

48 PF INLET VALVE

sEl
rtT

P tr{s FLusÞr
.H STOPPLATE RI}I

e4

Hs61qlY



PARTS LIST

Ðc
Ðc
Ðc
rc
)c
rc
rc

I
2
3
q

5
6
7

lEl'l
3E r{
ROCEIt
?0cEl{
lE l'l

:1,1. F36 9311{
. F3ó93zVT3
.25413C96
.25At 3C67
.PPl344
.H56l85APl
.t2LA?.A20q

/.080 LIFT
EAT TT{LET
TOPPLATE INLËT
OLLP IN
OLLP IN
PRING
LATE VALVE
CREW SKT SHLDR

/USE LOCTITE *2q2
/TO ASSEl'IBLE I TE].IS
/?&7

1.0
1,0
2,0
1.0
8.0
1.0
1.0

ACCESSOFY LÍTERATUFE SEOTON

NO.
tLLUS.

J
ú

I

l,
E

Ctit
UN'TS

PER
ASSEMBLY

PARTNAUEPABT NUMBER
SPARES
USAGE
OODE

FctFl,l:floe ¡SSUE:03r07r98 REV:o0!



PARTS LIST

48 PF DISCHARGE VALVE

æ3!l tlt.S ;Lu3ll
./ fo 3toÞtLrlE ¡rrl/

e4

aaP

Þt56191Y



PARTS LIST

0 Et'l
0 E¡,1

RocEl,1
R0cE ü
0E t{

EltÐ

P

P

P

P

P

P

I
2
5
4
5
6
7

. F 36 955i1

.F569341{T5

.25413C96
,25Al3Có7
.PP1344
. H56 IESAP T

.12lA2A2Ott

/.O80 LIFT
EAT DISCHARGE
TOPPLATE DISCHARGE
OLLP IN
OLLP IN
PRING
LATE VALVE

0
0
0
0
0
0
0EI{ SKT SHLDR

,/USE LOCTITE
/TO ASSEI{BLE
/L&7

*2(+2
I TEI'IS

AOCESSORY LITERATURE SEG.rION

ùtsAHÈ5
USAGE
OODE

)

I

a¡l
€
INO.

ILLUS.
¡Kt uNils
I' I PER
lrl ASSEMBLY

PART NAMÉPART NUMBER
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PARTS LIST

VALVE ACCESSORIES

5

e

2

Itt'C (r

o
oOD

1

H499Í!7, REV. A



PARTS LIST

El'l
ROCEtI
E!,1

PC

PC

PC
PC

3
(t

5
6

. R70705P2

.50Ar tF0540x12

. I r2A2A23

. I r9A2Rl50

/FOR PARTS
IT.LLNOT&2SEE
/CYLINDER ASSY

RAB VALVE/í8V&5qC
ASKET
ETSCREI{ HEX SKT
APSCREId

I
I
t
2

0
0
0
0

+sE AOOESSOHY LITERATURE SEOTION

CODE

ì'I-AFIEÐ
USAGE

u

f

It
E

5NO.
ILLUS.

IKI UNITS
It I PEF
lll ASSEMBLY

PAFTNAMEPARTNUMBER

FORII:3i109 ISSUE:03107188 REV:001



PARTS LIST

PISTON & ROD ASSEMBLY

5

7

2

6

I
4

H¡t9e98



PARTS LIST

ocE

Er{

1.00

1.00
t.00
1.00
1.00
r.00
3.00

. rEHlro407Tl OD PISTON 8
./STANDAR
,/USE I{IT
/YOKE.

.00
DR
HI

HOS
OD FOR
8.00 rN

.ttI39438

.ttl98966

.109A2A44

.xt0loTL2

. H49973P I

.11066545

OLLAR PISTON ROD
UT PTSTON RDS
ETSCREI{ HEX SKT
UT ROD LOCKTNG
ISTON 9.50
ING 9.5O PISTOH

,/T IGHTEN P I STON NUT
/40 DEGREES PER
,/INSTRUCTION BOOK

AOOESSOFY TITERATUFE SECT|ON

2
3
(t

5
6
7

I

SPARES
USAGE
cooE

J

I

M
E
A
a

UNI¡¡'
PEF

ASSEMBLY
PART NAMEPABT NUMBERILLUS.

NO.

FOFII:3309 ISSUÊ:03/07r88 REV:00f



PARTS LIST

ROD PACKING COMPLETE

H59960A



PARTS LIST
9 0

I
?
5
(a

5

ROCEII
R0cElr
R0cEl'(

R0cEl{

. H5995lA

. L2475901

. .5A1 1J40

. . t6AI lJG40

ASE PKG PURGED
ING SET RENEWAL
IN6 PACKINE
ING PACKING

1.0
1.0
2.0
q.o

. x149ET29F SKET PKE CASE 1.0

AG-OESSORY LTERATUBE SECTION

ILLUS.
NO.

ÈilJAÞtÈÙ
USAGE
CODE

lt
E

3

u
I
I

r

tt(t uNl I Þ
II I PER
lrl ASSEMBLY

PARTNAMEPART NUMBER

FOFII:3!0¡ ISSUE:olrotr88 REV:001



PARTS LIST

YOKE ASSEMBLV

,-\ '\

"Et N

c

& 2I ilNY NOI BE REOUIRED,
L IST.

a) Pær(¡rs Lr.€E

8') FrcK¡Iü LUBE (USED U}€N HIG}I PRESSTRE
c) PACÍ¡Ì€ vENt/DmIil
D) YOKE DßÊIN

O) Yd(E VENI/PIRCE
II) PÊÊK¡ÍW CCq..s¿T O¡SCIFRGE (TF REOUTRED¡
J) PæKIt{t COü¡ñT ll.LEl (¡F REOU¡RÊD)
N) SPñRË cq\5¡ECTIqr(S)
9) II¡PER PffiGE
X) Pæ(trlo PlßìcE

2. ¡TEi{S 21. 2s, 26 t 27 RE0UIREI' t{¡TH
¡NIERNâLLY WNTER COOLED PNCKING ONLY.
OTHERI¡¡SE, CONI€CTION ¡S PLUCGED.

Coft\¡EClISlS AS SÌÍll¡N:

o

J
D

ci

PÊCKINO ¡S REqJIRED)

./x B
I
¡
I

-

H519138F, REV, O



PARTS LIST

R0cEt{

0E t1

ROCE1,!

ROCEI'l

R0cEl,i

ll

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

P

I
P

PC

I
2
3
Ct

5
6
7
I
9

l0
tl
12
14
15
r6
L7
18
2Z

23

.F32?45

.30A7C6

. t{478E6

. R7069tPt

. hrr39550

.3542C250
, 35A2C2 I I
.l{LH57758CG4
. r{786 0 3
. t{786 04
.35A2C2L7
.33037qL7
,55A2C582
, R70754P t
.46A Kltt
.q26^L0S06
.339(+2129
.3000r84K9

KE 18.00 Hos
PLU6

TER PIPE HHE
STUFFER HOS
ET
CREI{
CRET{
PER PURGE OIL
R YOKE RD I{OS
ET
CREW
E CHECK LUBR
CRET,'
OD HOS YOKE
HVY HEX
ECTOR HALE
NG 0.25X035h'
OIL DEFLECTOR

/|l9r ZOt & 2L
/NOT USED
B
/ILLUS. *O24 t O25
/026 & 027 ARE NoT
./USED.

l.
5.
5.
t.
t.
5.
6.
l.
2.
2.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

IPE
AP

IL
SK

APS
APS
CRA
ovE

S t6.
l.
E.
q.
4.
8.

44.
l.

ALV
s

IER
UT
ONN
UBI
EAL

.u0Allct'|279 IN 1.0

AOOESSORY LTTERATURE SECTION

Ð|,AHEI'
USAGE
CODE

t
I
I

tJt
É
A
a

PARI NUMBERILLUS.
NO.

¡XI UNITS
lt I PEF
lrl ASSEMBLY

PAFT NAME

FOF¡I:1309 l33UE:03/07188 BEV:001



PARTS LIST

PURGED OIL SCRAPER

H57758C



PARTS LIST

I
2
3
Ct

I
toCEtrl
TOCEI'l
lOCEl,l

.LEZPo00lT3

. rzq7509L

. . R79480T4G

..5AltJq0

SE OIL SCRAPER
SET RENET{AL
OIL SCRAPER
PACK I NG

1.0
1.0
1.0
?,o

ING
IN6
ING

ACCESSORY LITERATURE SECTION

tLrus.
NO.

PART NUMBER
¡iPAr,ttss
USAGE
CODE

u
l{
I

I

t,
E

6tit
UNI]5

PER
ASSEMBLY

PART NAME

FOil/t:3309 ÌS€UE:0307/88 ÂEv:00t



. }ILHJHAO6O lG4

.t{LH50tlrc2

. t'tLH56l90 YG6

. t4Lr{5ó t 9l YG6

.I{LH5O I I5G2
. !tLH50 I 13G15
. ilLH5996 0P lGt
. t{LH5l915BF B8
. .l.lLH57758CG4

YLINDER 6. OO

EAD OUTER
ALVE 48PF INLET
ALVE q8 PF DISCH

CESS VALVE
ISTON ó. OO & ROD
ACKING HP PRGD
oKE 18.00 Hos
IPER PRGD

ACCESSORY LITERATURÊ SECTION

0c
c

1.0
1.0
?.4
?.o
4.0
1.0
r.0
1.0
1.0

NO.
ltLUS. PART NUMBER

If
AI

PER
ASSEÀ'BLY

PART NAME USAGE
OODE

PARTS LIST
v

N(:>
O

::)--)

N

r{
6t
-.

FOËl:!3o9 |S¡UE:0&ì07/89 REV:00,|



PARTS LIST

CYLINDER ASSEMBLY

G)
o

HJHAO6Oî, REV. A



PARTS LIST

I
2
3
4
5
7
I
9

l0
11
L2
l3
l4
l5
l6
L7
IE

. IHJHI{0601

.428410S06

.33941501
,426A10s06
. uAzl,l0 0 0 3T t
. I43A7TT2
. R78 t64CX09050R
. 4óA4K I I
. R78t64X08049R
. R7E r64X080 42R
. 38A4K I 0
. R78r64X06072R
.38A4KE
.R721008
.vBzP000tr430
,Rli5226
.l1ll7a7q
..HDZP000l
. . r 1065554

LINDER 6. OO

LBO}I ]'IALE
B rNG 0 . 25X0 35t{
NNECTOR I.IALE

PTER QUILL
LBOId 90 DEg ST
TUD
T HVY HEX

TUD
TUD
UT
TUI¡

T
OVER VALVE
R ING
ALVE CHECK
IT NAI.IEPLATE

I'IEPLATE CYL INDER
I{EPLATE TdARNING

.vAHK060l
, . vBzP000 ITq30
..x1q98T?9F
. ,39Al tC9

IT GASKET
R ING

SKET PKG CASE
SKET

ACCESSOHY LTEBAIURE SEOf ]ON

0
0
0
0

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

t.0
4.0
1.0
2.4

1ó.
tó.
8.

16.
52.

(..
(..
4.
4.
2.
l.
l.
l.

I
2

36
2
2
2

Eil

0cE
ocE

ILLUS,
NO.

PART NUMBEB PART NAME
ASSÊMBLY CODE

ll
C

â

FPR :gNe ESUÊ:03/07rt8 REv:oo'l



PARTS LIST

OUTEB TIEAI' ASSEilBLY

3

oo
a

oI

t

H60111, REV. A



PARTS LIST

I
2
3
Ct

5
6
7
I

. H50079

. R78 164X050 32R

.3844K7

.H3?.89qTzct

. R72085

.30A11F0500x24

. R78 I 6 4CX0 90 48R

.46A4Kl I

UTERHEAD 6.OO I{OS
TUD
UT

SKET HoS 6'00
LU6 HOS ó.00
ASKET
TUD/OUTER I{EAD
UT HVY HEX,/OUT HD

AOOESSORV LTTERATURE SEOTION

1.0
8.0
8.0
1.0
1.0
1.ft
8.0
8.0

ocE

ocE

ILLUS.
NO.

PABTNUMBER PARTNAfi'lE
ASSEMBLY

USAGE
CODE

FOËl:!300 Ef¡t E:0¡U07/88 REV:001



PARTS LIST

¿I8 PF INLET VALVË

f FIiS FLUSH
ÎH t'OPFLAIE NIil

e4

P

H5ô1SY



PARTS LIST

I
2
3
(t

5
6
7

. F369311{

. F36932VTs
,25^13c9ó
.25413C67
.PP1344
. t{56 L8sAP I
.LzLA2A204

TO
OL
OL

,/.080 LIFT
T INLET
PPLATE INLET
LP IN
LPIN
IN6R

LATE VALVE
CRET{ SKT SHLDR

/US.E LOCTITE *2(.2
/TO ASSEI.IBLE ITEIiS
/?&7

ACCESSORY LNERATURE SEOTION

1.0
1.0
2.O
1.0
E.0
1.0
1.0

ìt

Etl
El'l
ocE
ocE
Eil

No.
ILLUS, PART NUT'tsEB FART NAME

tl
C
A
a

PÊR
ASJSEì¡ELY

USAGE
OODE

FOÐr:3:tOe Ë¡9ug:03r07r!8 REV:oo!



PARTS LIST

{8 PF DISCHARGE VALVE

lll tlrl FLUl¡lfo ¡ttrt¡rl ttr

4Ð

(FrJTD

H5ttef Y



PARTS LIST

I
2
3
4
5
6
7

1.0
1.0
2.O
1.0
8.0
I.0
1.0

. F5ó9351'l

. F3ó9541{T3

. 25Al 3C96

.25A13C67

.PPl5q4

. H56 1834P I

. t2lA2A204

/.OAO LIFT
AT DISCHARÊE

TOPPLATE DISCHARGE
OLLP IN
OLLP IN
PR INÊ
LATE VALVE
CREH SKT SHLDR

./usE LoCTITE *2q2
/.ÍO ASSET{BLE ITETIS
/t&7

ACCESSoRY Lff EBATURE SEOTlOl.l

0cE
Er{

It

lt
1,1

CE

tLtus.
NO.

PART NUMBEß PART NAMÊ
CODE

ti
E
A
a

PEF
ASSEMBLY

n
u

Fotl:!:þe FSUE:03r07tr8 REt4001



PARTS LIST

VALVE ACCESSORIES

5

2

,'r (r (ì (r
,| l,

a

H501Íõ



PARTS LIST

3
Ct

6

/FOR PAR

. R72082P I

.30A1 rF05q0x12

. I l2A2A25

./TLLUS N0 lA2
/SÊE CYL ASSY

RAB VALVE
ASKET
ETSCRET{ HEX SKT

AOGËSSOBY LITERATURE SECTIO''I

t{
ocE
1'l

1.0
1.0
1.0

NO.
ILLUS. PAHTNUMBER PART NAME USAGE

CODE

ti
C
ÀIY

Fttil:3300 E¡SUE:0!,î?/88 REV:001



PARTS LIST

PISTON & FOD ASSEIIBLY

6

t
\

t
a

z

I
I

l{50113



PARTS LIST

I
2
3
fi
5
6
7

. rEH1,l0204Tl

. t{13 9437

. t{9E 966

.10942srt4

.xl0I0T12

. H5008(P6

. I I 0ó5687

OI} PISTON
LLAR PISTON HOS
T PISTON RDS

ETSCREI{ HEX SKT
UT ROD LOCKING
rsToN 6 .00
ING PISTON RIDER

/TIGHTEN PISTOT{ NUT
/60 DEGREES
lPER INSTRUCTION
,/BOOK

ACOESSOBY LITEFATUBE SECTION

1.0
I.0
1.0
1.0
1.0
1.0
5.0 0cE

NO.
ILLUS. PART NUMBER PART NAMË

ASSEMBLY
USAGE
CODE

x
E

I

rctl:l¡o9 lSËUE:0i1t07r88 BEl 00l



PARTS LIST

ROD PACKING COMPLETE

H59960P1



PARTS L¡ST

I
2
3
4
5

6

.H5995lPr

.KDHKOOIl

..KDHPOOII

. . l4Al Il{Bq0

. .7Al lBq0H

ASE
tN6
ING
IilG
ING

PKG PUR6EI)
SET RENEb'AL
PKS PURGED
PACKINÊ
PACK ING

.xLq98T29F KET PKG CASE

AOOESSORY LITERATURE SECTION

ocE1.0

1.0
1.0
1.0
q.o
1.0

LLUS,
NO.

PAHT NUMBER PART NAUE
u
E
AI

PEB
ASSEMBLY

FOFil:3309 ISSUE:03/0788 nEuoot



PARTS LIST

YOKE ASSEMBLY

ô

,--\-.

xs 13. e0 r er ilaY il01 8E REoulñ80.
r,t^tERt^L Ltsl.

¿. frEils 2ô, 2i, ?a . ?7 REoUtREo rtrH
IIIIEñlIALLY IATER COOIEO FACXIT{O OILY
0fHEifrsE, c0xr¡Ecrr0x rs PtuG0E0.

COLtlECIl0tS AS 3H0l¡t
3t PACK|¡o LUaE

0') FACrrxo LUSE (U3EO lFEr| lilOH PnE9SURE

cl PACK¡llo YEilt/oFÁIl{
0t Yor(E oRA I Ì{

G' YorE VEi{Î/PUÊCE
Hl FAC|(¡flo COOLANÎ 0¡SCH^RCE {tF FEoU¡nEo¡

¡r, PACfilto c00l^r¿1 t¡rEr (lF RE0u¡R:0,
r{) SP^RE COÌr¡ECÎtoil(S'
Í, EIFER PURGE

¡, F^cr(fxo PUnoÊ

lt

c

I

I

--l ,o 'ì

liOlES r

L trE
SEE v

P^C(t¡0 l3 ßEou¡REO¡

H5í913BF, RËV. F



PARTS LIST

I
2
5
4
5
ê
7
E
9

l0
rl
T2
t4
l5
16
L7
t8
2?

23

.F32243

.30A?C6

. [¡147886

.R70ó9lPt

. l{139550

.55A2C230

. 55A2C2 I 9

. ilLH57758CGq

. t{786 0 3

. t{78604
,35A2C2r7
,35037417
.3542C382
. R70 754P I
.qê^qKr4
.q26Al 0s06
.55941501
. 3Û 00 184K9

oKE 1E.00 ]los
IPE PLUG

PTER PIPE HHE
IL SÎUFFER HOS

ET
APSCREI{
APSCRETd
IPER PRGD
VER YOKE RD }IOS
SKET

APSCRET{
ALVE CIIECK LUBR

RET{
IEROD HOS YOKE
T HVY HEX

ONNECTOR }IALE
UBrNB 0.25X0351'
EAL OIL DEFLECTOR

/+L9¡ ZOt & 2l
/NOT USEI)

R ING
/ILLUS, 1024 t O25
/026 & 027 ARE NoT
/USED.

.20A1rCl{z79

ACCESSORY LITERATURE SECIION

0cE

Et{

0cË

ocE

ocE

ocE

1.0
6.0
4.O
1.0
r.0
3.0
6.0
I.0
2.4
2.O

16.0
1.0
E.0
4.0
4.0
E.0

48.0
1.0

1.0

NO.
rLLus. PABT NUMBER PART NAME

¡t!
A
Ê

PEF
ASSEMELY

Fo[lÍ3oe lsslE:03¡07/88 nËv:001



PARTS LIST

PURGÉD OIL SCRAPEN

H57758C



PARTS LIST

I
2
3
îa

.LEZP000lr3

.L2475t91

..R79480T4G

..5A11Jq0

SE OIL SCRAPER
ING SET RENET{AL
ING OIL SCRAPER
INC PACKING

ACCESSORY LÍTEFATUBE SECÎON

ocE
ocE
ocE

r.0
r.0
t.0
2.0

No.
ILLUS. PAFTNUI'BEB

rtt
BASSEMBLY

PARTNAME USAGE
OODE
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DRESSERf,AND

How to order replacement parts...

When ordering replacement pafts, please specity:

The use of repair parts other than those included
within the Dresser-Rand approved parts list may
create hazardous conditions over which the
company has no control. Such hazardous
conditions can lead to accidents that may be life-
threatening, cause substantial bodily injury, or
result in damage to the equipment.

The SERIAL NUMBER as stamped on the machine nameplate.

The QUANTITY desired and the PART NAME and PART NUMBHR, exactly as listed.

Careful obseruance of the following will help us to fill your order correctly and promptly:

THE MACHINE SERIAL NUMBER MUST BE GIVEN W|TH EVERY ORDER FOR
PARTS. This number will be found on a nameplate attached to the unit. lt consists of
acombinatioñ of letters and numerals (Example: YRS312, YRH590, Y6R565, A17922).
The serial number is often permanently stamped in the metal near the nameplate
location.

DO NOT use such terms as "complete" and "sets" unless these words appear
specifically in the Parts List. State quantity wanted and give the part number and part
name exactly as shown in the Parts List. DO NOT use illustration numbers when
ordering parts.

\Alhen ordering spares for parts not manuf-actured by Dresser-Rand Company, such as
Lubricatorc, Magnetos, Oil Pumps, Govemors, etc., always give the serial or type
numbers of these parts as well as the Dresser-Rand machine serial number. This will
enable us to more quickly send the conect material, as manufacturers often make
changes over which we have no control.

lf retuming parts for inspection or repair, be sure to include the serial number of the
machine from which the parts were removed.

1
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Parts Ordering lnstructions

How to use approved parts lists...

PARTS LIST INDEX

The assemblies and major subassemblies comprising the complete unit are listed in the
index in the order in which they are displayed and broken down in the Parts List. The Part
Number for each assembly and major subassembly listed in the index appears at the top right
corner of the Parts List which lists the subassemblies and individual parts of that assembly.

PARTS LIST

The Parts List contains the listings and illustrations of the parts for your unit.
lnterpretation of the Parts List is described on the next page.

NOTE

Some illustrations may have illustration numbers which do not
appear in the Parts List. This simply means those parts are not
used on your unit.

A plus (+) sign next to a part name indicates that suÞmanufacture/s literature for that
part is available elsewhere in the Service Manual. A notation at the bottom of the parts list page
calls attention to this fact.

RECOMMENDED SPARE PARTS DATA

The spare parts data shown in the Spares Usage Code column of the Parts List identifies
for you those Spare parts which you may require in the maintenance of the Dresser-Rand
equipment.

It is desirable to forecast as accurately as possible your requirements for Spare Parts
to assure that the necessary parts and materials will be available when needed to keep your
equipment in efficient and eontinuous operating eondition

We feel that you are in a better position than we to decide how much you wish to invest
in Spare Parts. The importance of minimizing shutdown time due to possible breakdowns in

operation, together with the distance fiom source of supply and transportation fiacilities, should
be considered when ordering spare parts.

N,IAINTAIN THE MAXIMUM OPERATING CHARACTERISTICS AND DEPEND-
ABILITY OF YOUR EQUIP]IJIENT BV U$ING GENUINE DRESSER.RAND
SPARE PARTS.
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Parts Ordering lnstructions

How to interpret parts list columJts...

Ull]TS OF TEASURE COLUilN

Thir column dclignale! what unlt ot measuro ir sppl¡c.
ablc lor a pertbul¡r part numbor. Examplcr ol lh¡t
alìæ

PC' p¡ccc HA- hrlvca
lNr inch GA= g.llonr
FT- lcct OT- qu¡rts
Slr gquarc inch LB- gound!
SFr ¡quarc lcc{

UIIITS PEN ASSEUBLY COLUMN

Thc qr¡ntiticr tp.citicd in thi¡ column in'
dicsü thr m¡mbar ol plnt urad prr n.rt-
highcr-aæambþ lnd ¡rc not nrcattltily thc
totll numbrr urad io thr comphl¡ unit.

rr cooE coLuMil
Thir column indicltlr prnt ¡hrt ar! includsd
in ona or morr kitr.

Coda Dclinition

G ltcm includ.d in ¡ G¡¡l¡t So¡.

PARÎ 
'TUMBER 

AND NAME FO8
lHE lOlAI ASSEMSLY

lnclud!3 all pans l¡3trd.

t
I

uurs IPCß I

^ssEHtLY 
I

PAffi NAME--
/ prm NuMBER/TLLUS.

ilura8cñ
s,
ul

PART NAi,lE COLUMN

This column contlan3 Stsndard noun'namls
with mlior modiflcrs. Whan ordering an ¡1!m'
gþ! thr Pln Nrm! r¡sclly as shown.

rtluslnAftoN ruuMBER coluMfi

Th. ¡llustr!¡ion numbrr ¡r th! itam
numbcr a$ignad to thr prn in thr
lirting. thir ¡llultrsrion numbor idrn-
t¡lirt rhr 9!n on ¡hr ¡rlocar¡ad.¡l-
lurtrrtion. Wh:n a plns l¡¡t h¡3 no iþ
lu3tration thir column a! lrft blank.

SPARES USAGE COOE COLUMX

Thi¡ column adrntiliai pans thal atc rucom-
mrndld undlt on! o? motG ol fivc cla¡sc¡ ol
Sptra 9!nt.

Delini¡ion
Plns normally consumsd during
mutlrl. optratíon.

Plrts normally uscd lor ovrrh¡ul.

Pan¡ for conv¡nirncr in m¡nrmi¡-
¡ng down timr at ovGrheul
pcriods.

lnsuranca ittms normallv con-
3umrd ovGr an ¡rtrndrd pcrod.

lnsuranco itrms rcqur.rd lor ma-

þ lailurc, oth6rwase not likaly to
ba con3umrd.

o
c

E

M

So¡¡as
Us.9e
Coda

R

PISTON & ROD

PAFT NUMBER COLUUN

All numbers shown ars Drcaser-Rand Part
Numbo¡s' Thc reletionsh¡Þ of a part lo itg
noxt high€re33embly ¡s incl¡catedby inden
ture an the Patt Numbsrcolumn, An includgd
itsm is denoted ùy indenturc und€r lhc itsm
with which ¡t is incluclecl. For cxamplc

P^AT NUUAER PABT NAHE

MLH4370sCG1

r H28571 A
. W5¿8574
. w8r558

L¡n.t
ORing
G¡¡hcT

Whcn ordlring lny p¡n hlving ¡n id¡ntcd linc
or lincc following th. p!n. rh! id.nrrd irlmr
ar! rlwlyr ancludaal with tha 9!n.

3
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PaÉs Ordering lnstructions

Sales Support Operation...

DRESSER.RAND
Gas Field Compressorls

5710 S. Garnett
Tulsa, OK 74146-6843

Phone (918) 2544099
Fax (918) 252-9055
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DEC.19S1

DBESSERfi'\T{D

SUB.MANUFACTURER'S EQUIPMENT

The instructions and replacement parts lists for sub-manufacturer

supplied equipment are located in this section. The content of these-

instructlons and parts lists are the responslbllity of the particular sub-

manufasturer. Prices that may be given in the literature are those of the

manufacturer and notthose of Dresser-Rand Company; no assurance can be

given that these prices were current at the time this Service Manual was

issued.



OPERATING INSTRUCTIONS

BASCO TYPE "5OO'' EXCHANGERS

INSTALLATION

Except when the hot fluid is dirty or is prone to fouling, it is preferable to pass the cooling medium through
the tubes and the hot medium through the shell. Since the tubes can be mechanically cleaned it is sometimes
advantageous to pass the hot dirty fluid through the tubes. When installing a single pass unit the shell inlet must
be at the same end of the exchanger as the tubeside ouüet.

When the BASCO Type "500" is used with steam as the heating medium, the steam must be in the shell.
Either or both shell connections may be used as steam inlets.

OPERATION

At start up or after maintenance inspection, both shell and tubeside should be carefully vented and full of
líquid, lmproper venting and fouling are the most common causes of heat exchanger malfunclion.

To obtain maximum performance the following precautions should be taken:

1. Make sure allother equipment in the fluid circuits are functioning properly.
2. Maintain rated flow of both fluids but be sure flow rates are not excessive.

Frequently tube failures can be directly traced to excessive fluid flow,
causing tube erosion and corrosion. ln the case of heavy oils high flow
rates can reduce cooler efiiciency.

3. A periodic venting program should be followed if air or vapor tends to
accumulate in the system.

4. Observe a regular maintenance program.

INSPECTION

A periodic inspection and maintenance program should be followed with any heat exchanger. To ensure
continuous satisfactory performance of your Type "500" exchanger the following steps should be taken:

1. lnspect filters in sysitem and replace or clean as required.
2. Remove bonnets from heat exchanger and ínspect the zinc pencils for

erosion or oxide deposits. Scrape to bright surface and replace if
more lhan half corroded away.

3. Carefully examine tubes for scale and clean if necessary.
After cleaning, examine for erosion or corrosion.

CLEANING

The interior surfaces of the tubes can be cleaned in several ways. Many deposits can be removed by
flushing a high velocity stream of water through them. For more stubborn deposits, wire brushes or rods ian be
used. lf the special air or water gun is available rubber plugs can be forced through the tubes.

Both shell and tubeside can be cleaned chemically by circulating cleaning solutions through the exchanger
For most deposits a mild oakite solution is satisfactory. Circulate the cleaning solution until exchanger is clean.
Be sure to wash out all chemicals thoroughly with clean water before returniñg the exchanger to service.
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Aupnrc¿n Pnnc¡s¡oN INDUSTRTES
Basco Division

2777 Walden Ave, Buffalo, NY 14225 Tel: (716) 684-6700 . Fax 684-2129

PARTS LIST

Type "500" Heat Exchanger - Size 08036-L-4PASS

DRESSER RAND Basco Ct No.
3-951 0056

PccG870320C Basco Serial No. 951 0056-01 01thruO1 03
l^l1 06865 6A24A08036

Customer P.O. No.

Customer Part No. Basco Drawing No.
STK/SPEC.

E A

A - Core Assembly GÀ.Za,C-ôÈsitn

B - Single Pass Bonnet

C - lnlet-Outlet Bonnet iz-ss2-€-È

D - Reversing Bonnet 33ÞStE- B

E - Gasket O3\C--Of A-È

F - Gasket ô3?-C:rO\ À-È

G - Mounting Bracket

E

c>{ E c

FE

H - Zinc Pencil
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PALL

--E90018910 Filter Series
SERVI CE II{STRUCTIÕ|{S

L General Sources of Information:

Reference should be made ro PIHC Low/Medium
Pressure Filter Catalog for dimensions, operating
paramcters assembly and element part numbering,
orderine information and notes and specifications. The
Bulletin is available throu_eh your local pall fndustrial
Hydraulics Distributor or directly from pall Industrial
Hydraulics Corporation, 2200 Northern BlvcJ., East Hills,
New York 11548, Telephone number (5t6) 484-5400.

2. Specifications:

Housine Materials:
Head: Cray Cast lron
Bowl: Carbon Steel
Ring: Ductile lron

Maximum Operating Pressure:
600 psi (41 Bar)

Maximum Operating Temperature Range:
*l5oF to 225'F (-43'C ro 107'C) wirh nitrite seals
-20oF to 250"F (-29" C to 12l "C) rvith fluorocarbon seals
140'F (60'C) maximum in HWCF or water glycol fìuicJs

Element Collapse Rating: 150 psid (10 Bar) minimum

Bypass Valve Setting Options:
50 t S psid (3.4 t 0.34 Bar) cracking prÈssure
25 + 5 psid (1.7 t 0.34 Bar¡ cracking pressure

Seals: Nitrile or Fluorocarbon stan<larcl O-rings.

The actual operating conditions shoulcl be checked by the
user to ensure that the element, housing and all seals are
compatible with the fìuid and application, and are within
local safety codes. Please contact Pall In<Iustrial
Hydraulics Corporation or approved distributor if further
information is required.

CAUTION: Maximum surge flow should not exceed
1.3 times normal flow.

3. lrutallation of Housing:

3.1 The ñlter can be installed in any attirude, but for ease of
servicing, it is recom¡nended rhat ir is installed vertically with
the filter bowl pointing downwards. A minimum clearance of
zth' (64 mm) should be allowed benearh the bowl for
installation and removal of filter element.

3.2 Flanced ditteren¡ial pressure clevices, when fitted, must
have screws rorque ti-shrened to 23 Ib. in. (2.6 Nm).
Threadecl dilferenrial pressure dÞvices, when fitted, musr be
torquÈ tightenetJ to .10 lb. li. (5a Nm). All visual indicarors
must be clearly visible.

NOTE: Head has a machined port for a differential pressure
rvaming device; flanged pons may be sealed with an
H*86308L or threaded porrs may be sealecl wirh an HA9000-
kit port plug kir. Never place the port plug kit in this port
rvithou¡ fìrsr installinr¡ the lower O-ring in lower O-ring
groove, orhenvise a small bypass flow will result, allorving
contaminan! dorvnstream of the tìlter element.

3.3 iv{ounr the tilrer assembly in posirion using four bolts in
the %-UNC x l" full threaded holes in the head assembly.

3.4 Use check valve on ourler if there is a possibility of
reverse flow.

CAUTION: Reverse flow through filter element witl cause
damage. ,j-

3.5 Con¡ect lines or hoses to ports.

V/ARNING! USE FITTINGS OR ADAPTERS
COMPATTBLE w]TH PORTS SUPPLIED AS SHOWN
BY PART NUMBER ON NAMEPLATE AND NOTED IN
DATA SHEETS: USE OF INCORRECT FITTINGS OR
ADAPTERS CAN CAUSE FILTER ITOUSING' OR
MANIFOLD FAILURE RESULTING IN I-OSS OF
PRESSURE AND POSSIBLE SYSTEM FAILURE OR
PERSONAL INJURY.

3.6 Bleed filter prior to operarion: open bleed plug, if firted,
one anrl one hrlf tums. Jog sysrem an<I ñll filter unril all air
bleeds throurh plug, then tighten plug. Pressurize sysrem
tllly rrnd check lbr leaks: if leaks or-cur retêr ro Section 4.

/zTN
(ffi'tsotu
.*rz

te Pcrformance



CAUTION: Failurc to bleed filter housing adequately
will increase the. dissolved air content of the system
fluid which will shorten fluid life and may cause other
problems in tlie system.

3.7 Painting of the filter is optional. The black coating
on the ñlter is a zuitable painting base.

Note: Cover the differential pressure warning device
aad nameplate if painting of assembly takes place.

4. RoutíneMaintenance:

4. I Pall filters do not normally require special attention
except for periodic monitoring of the differential pressure
warning device. Schedule replacement of filter element
every six months or soooer, and have ample supply of
spare elemeuts available.

4.2 If external leakage is noted, replace O-ring at leak.
For bowl seal leaks, replace .O-ring (3). If leakage
persists, check sealing surfaces for scratches or cracks;
replace any defective parts.

4.3 Differential pressure devices actuate when the
elemeo! needs cbanging or because of high fluid viscosity
in 'cold start' conditions. If "cold start" conditions
exist, see Section 5.2 and 5.3.

CAUTION: Contihued operation of 8900/8910 bypass
filters (valve options A or B) with differential pressure
device actuated c¿n allow unfiltered flow downstream.
Continued operation of 8900/8910 non.bypass filters
(valve options W} may c¡ruse collapse or premature
fatigue failure of the plugged filter element, which
could allow contaminant and unfiltered flow
downstream. Refer to element change instructíons in
paragraphs 6.1 through 6.7.

4.4 A dirty system can quickly plug a new filter element,
especially with Pall silt removal grade media. It may
requirc ooe or rwo initial element changes to srabilize
element life. If element life is short or differential
pressure excessive, filter may be undersized; refer to the
sizing and selection section of the PIHC Low/Medium
Pressure Filter Catalog.

4.5 Make sure element change labels are clean and
undamaged. Replace illegible labels with the appropriate
new labels.

5. Differential Pressure Devices:

Reference should be mede to Product Brochure for
dimensions, operating parameters, part numbering, ordering
information and specificarions. The Bulletin is availabte
through your local Pall Industrial Hydraulics Disrributor or
directly from Pall lndustrial Hydraulics Corporation, 2200
Northeru Blvd., East Hills, New York ll54g. Telephone
(516) 484-5400.

5.1 Differential pressure devices acrr¡åte when the elemenr
needs changing or because of high fluid viscosity in "cold
start'conditions.

5.2 If visual indicator is fitted and acruates during 'colcl start,
(orange sleeve or red burton is visible), reset by depressing the
button when the normal operating temperarure is reached. If
indicator acruates after resetting, replace element.

NOTE: Optioo 'PL' or 'PT" visual indicator has thermal
lockout and manual reset. No signal below 32o F (O"C)
signal above 80"F (29'C).

5.3 If ele¡trical switch acruares (red light comes on) during
cold start, continue operating until red light goes out Í¡s sysrem
warrns to normal operating temperature (this fearure can be
used as 'warm up" indication ia operating procedures). If
warning signal (red light) remains or appears when system is
warm, replace element.

5.4 Use of both positive indicatio¡ (green light) and negative
indication (red light for dirty element) is recommended to
effectively monitor filter element life.

(A)

Elack
Tag 1

or Tag
Red l8l+orraà ä

Elcc¡ric¡l Connecrions
& Ratings for ¡[ diffcrenti¡l
pnesurc swirch ogtions

I l0 VAC = ;lA (inductive),
4A (reslstive)

2?0 VAC = :lA Gnductive),
tlA (rcsisrive)

28 VDC = 3A (inductivc),
5A (resistivc)

48 VDC = lA (inducrive),
l.5A (rcsistivc)

125 VDC= 0.254 (ioducrive),
0.54 (rcsisrive)

Mrximum innrslr - 24 ampr
UL, lnc. listcd rrting of Microswitch"
4 amps at 250 VAC
l/4 amp rccistive ¡t I l0 VDC
l/2 rmp æsistive r¡ I l0 VDC

Electricrl Dl.ffcrcnti¡l Prcssurc
Switch Opcration
Whcn prrsct diffcrcnti¡l pressrre ir
excceded continuity rwitchcs from
'C'. 'A'to 'C'-'8'
When di fferen¡ial prersure
dccrea¡c¡ continuity Gn¡rn:r to
'c'-'A'

Perfuman ce
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6. F¡¡ter Elenent Servicing:

Refer to Figure I or Service parts List (Section g) for
item numbers. Remove and replace element as follows:

6.1 Tum off and depressurize the system. Open bleed
plug (if fitted) one and one half rurns.

\¡/ARNING! FAILURE TO DEPRESSURIZE THE
FILTER BEFORE SERVICING THE ELEMENT
COULD RESULT IN EXPLOSIVE LOSS OF FLUID,
DAMAGE TO EQUIPMENT, AND POSSIBLE
PERSONAL INJURY.

V/ARNINGI DO NOT ATTEMPT TO CLEAN OR
RE.USE ELEMENT.

6.2 Unscrew and remove filter bowl (2) from head
assembly (l), counterclockwise when viewed from below.
It,may be necessary ro use a lever on the 'Rotolok Ring"
of the tìlter bowl (2) ro loosen the bowl initially.

6.3 Remove filter element (4) and carefullv inspect the
surface for visible contamination. Normally no dirt
should show, but visible dirt or particles can bl an early
warning of system componenr breakdown and can indicate
poteotial failure. Discard both the filter ¿lement and its
o-ring. The filter element is NOT CLEANABLE. Any
attempt to clean the filter elemena can cause degradation
of the filter medium and allow conraminarèd fluid ro pass
through the filrer elemenr.

6.6 Bleed rhe system and check for leaks as per Section .1.

6.7 After element change ENSURE DIFFERENTIAL
PRESSURE DEVICE IS RESET BY PUSHING IN THE
BUTTON; electrical switches reser autoûratically. When
system reaches normal operating temperature, check that the
electrical switch has not actuated and/or the visual warning
burton has remained depressed. If visual indicator rises duJ
to a cold start condition, reset again as per section 5.

7. Warranty, Limitation of Liability and Remedies:

THERE IS NO V/ARRANTY OF MERCHANTABILITY OR
FITNESS FOR ANY PARTICULAR PURPOSE WITH
RESPECT TO ANY OF THE PRODUCTS, NOR IS THERE
ANY OTHER WARRANTY EXPRESS OR IMPLIED,
EXCEPT AS PROVIDED FOR HEREIN.

For a period of trvelve months f,rom the date of delivery from
Seller or three thousand hours of use, whichever occurs fìrsr
(the 'Warranry Period"), Seller warrants that products
manuflacrured by Seller wherr properly insta¡ted and
maintained, and operated at ratings, speciFrcations and design
conditions, will be free from defects in material ¿md
workmanship. By way of explanation and not limitation, the
Seller does nor warranr the service life of the filter element as
this is beyond the Seller's control and depends upon the
condition of the system into which the filter is installed.

Seller's liability under any warranry is limited solely (in
Seller's discretion) to replacing (FOB original ship poinr),
repairing or issuing credit for products which become
defective during the Warranty Period. purchaser shall notify
Seller promptlv in writing of any claims and provide Seller
with an opportunity to inspect and test the product claimed to
be defective. Buyer shall provide Seller with a copy of the
original invoice for rhe product, and prepay all freight charges
to rÈturn any products to Seller's factory, or other facility
designated by Seller. All claims must be accompanied by fult
particulars, including system operaring conditions, if
applicable.

Seller shall nor be liable for any product altered outside of the
Seller's factory except by Seller or Seller's authorized
distributor, and then, as ro the latter, only for products which
have been assembled by the distributor in accordance with
Seller's written instructions. Nor shall Seller be tiable for a
product subjected to misuse, abuse, improper instaltation,
application, operation, maintenance or repair, alteration,
accident or negligence in use, storage transportation or
handling.

In no event will Seller be liable for any damages, incidental,
consequential or otherwise, whether arising out of or in
connèction with the manufacture, packaging, delivery, storage,
use, mjsuse, or non use of any of its products or any other
cause whatsoever.

6.4 DO NOT run rhe sysrem wirhout a filter element (4)
installed. Check rhat the O-ring (3) on the head assembly
(l) is not damaged. Use replacement f¡lter element part
number called for on the element change label.

6.5 Lubricate element O-ring (5) with clean system fluid
and push open end of filter element (4) straight onro the
nipple in the head assembly (l). Clean our filter bowl (2)
interior and lightly lubricare threads of filter bowl with
clean system fluid. Screw filter bowl onto head assembly
until it bouoms. O-RING SEALING IS NOT
IMPROVED BY OVER TIGHTENING.

\¡/ARNING! DO NOT USE PIPE V/RENCH,
HAÀ4MER OR ANY OTHER TOOL TO TIGHTEN
BOWL.

.J
Performance
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FIGURE I

FLANGED

8. Service Parts List:

NOTE: O-ring sizes are per SAE-ARP568 Uniform Standarcl
Sizes.

Flanued Indicator standard prior to December, 1992
Threaded lndicator standard atier January, 1993.

Contact your local Pall Distriburor when ordering servic¿
spafe parts.

THREADED

Size -906Drain Plug O-Ringt0

Flanged Size 415

1 128259{ Drain Plug9

Indicator O-RingI Threaded Size {14

Flanged Size {17

Indicaror O-Ring7 Threaded Size -908

See BrochureIndicator *6

Size -139Element O-Ring5

See BrochureFilter Element4

Size -248Head.To Bowl O-Ring3

I 199344U-Length Bow[

I 199521T-Length Bowl

1t99343S-Length Bowl)
N/AHead AssemblyI

PART NUMBERDESCRIPTIONITEM
NO.

J.lr¡. I 99 ì

-t
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THE GORMAN-RUPP COMPANY o MANSFIELD, OHIO
gUPÊ3S€DES ALL PREVICUS lssUES Ocopyrtgn ry ne Godnan-Rupp CoñÞåny 1g€l¿

COMPACT

SETf+RIMING

AVAIUBIE IN c/.ST ßON OR

AUBRONZE

AVAIUBLE IN 314'" AND 1"
SUCNON POETS

CAPACITY (GPM):

ILPMI:

(PSr):

[BAH]:

(ssu):

lcstl:

(Ð:
lct :

(6 T0 21)

[23 T0 iel

(s0)

t3.51

PRESSURE

VISCOSITY (2500)

[541]

ÏEMPERATURE (120")
[49"1

THANSFER OF UGHTTO
MEDIUM LIOUIDS,

COMPATIBLE W]H CAST

IRON AND BRONZE

OPTONAL DRUM KIT

AVAILABLE

sEc.510
PAGE l()O
March 1996

GOH[IA}I.BUPP PU MP SPECIFICATIO N. BULLETIN
ROTARY GEAR PUMPS

HO SERIES
OSCILLATING HAND PUMP
ROTARY GEAR PUMP

ô
I

{}



Standard Construction H0, SEC.510: PAGE 101
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IRON

GHAY
SÏEEL

NPT

180 "
BRASS

GRAY

IRON
BUNA-N

o
SST

TYPE

416

BRASS
BRASS

ALLOY

GRAY

IRON

ilfle
o BUNA-N UPSEAL USED ON HO 3/4 MODELS ONLY. HO1 USES PACKING TYPE SEAL

Standard Model: 314 A 4ttl
POfiI HYDRAULIC LIPSEAL
SIZE' SIZE PI-AIN

FTNED

HO
'--T--

I

HANO

OSC¡LLCÏNG

H

I

HAND

PUMP

40
13

[4s]
HO 1A4.H

18

[.61 1

10

[.34]

30

t2l

JO

n6,31

0" -120

[-18 -4s]

20

t.681

60
[231

bH0 3/4A4+r

H0 3/4A7-H

10.0

[.34]

5.0

t.1n

2.5

[.08]

50

t3.sl

13

[5,91

0" -120

[-18 -4s]

IIOTES:

@ ruouruRt cApAcmy BASED oN oPEN otscHARGE

@ wnen DFcHARGE rRESSURE INcREASES (ABovE s0 psro) FLow RATE (GPM) oEcREASES.

CONSULT FACTORY FOR APPLICAT]ONS THAT qCEED THE UMTAT'IONS SHOWN.

IIOTÊ

@ MOST 55 US GAL DRUMS ARE 34" TALL WHICH REOUIRE THE 36' DRUM PIPE. HOWEVER, SOME

DRLJMS ARE TATLER THAN 34', SO AN OPTONAL KIT WITH A 42' DRUM PIPE IS OFFERED.

THE cORMAN-RUPP COMPANY o MANSF¡ELD, OHIO
SUPERSÊOES ArL PÊÉVIOUS ISSUES @Copyagnt oy ttre Goñan'RupP CompaÍy t994

BARREL BUSHING, DRUM PIPE,

8'HOSE, FITT]NGS AND NOULEH03/444+t
to" (Ã'¡1 E/¡ôâ^ô ^ô^¿+Ö¿¿oÊrJUv

JO:4822H03

DRUM KIT CONSISTS OF:PUMP MODELDRUM PIPE LENG'IHKIT NUMBER

OPTIONAL ACCESSORY DRUM KIT:
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GOHMAH.HUPP

-

ROTARY GFJR PUMPS

The Gorman-RuPP ComPanY
305 Bowman Street, Mansñeld' Ohio 4ø,902'1217
Phone: 419/755-1011 FAX: 419f755-1251

The Gorman-Rupp lnternational Company
P.O. Box 1217, Mansielcl, Ohio 4tr¡901-1217
Phone: 419/755-1011 FAX: 419t755-1266

Gorman-RuPP of Canada Ltd-
70 Burwell Road
SL Thomas, Ontar¡o N5P3R7
Phone: 519/631-2870 FAX: 519/631-4624

@coP,y¡gm ¡ry o" Gomâ¡r'âuP9 ComPe'lY

a
I
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INI}ICATES BLANK PUMP LOCATIONS

@ rnorcÄTEs PUMP LocATIoNs .5ø
.625 DIA THRU
1 PLACES

vril A-A
ORESSEB - RANO RI]S / HOS

RESERVOIR SIZE:

DRIVE TYPE:

GEÄR RATIO:

CAII QUA}ITITY¡

PUMP S IZE:

PUIIP QJANTITY:

,f Pll,lT

CTR. REAR ROÎARÏ

60:1

1

3/9" PLUNGER

2

2l I 90586 ASS'Y - DRIVE SHÀFT COVFR

2A I 90t 5l 0-R tlrc
t9 2 90r 74 PLAÏE - BLANK PUMP

l8 2 90230 SPACER - CÂT¡SI{AFT

t7 I 9r380 COVER PLATE
t6 I 90r 75 PUMP GASKET

t5 1 90t 77 COVER GASKTT
t4 2 9021 5 R I VTTS
r5 I 90?l /t NA}¡E PLATE - PRT}IIER

I TBJ OTY p¡nr xo.l DTSCR I PT ION

tttt/ it2 l{As 9c135

ITTIJ orY PART NO, DTSCRIPTION
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t/8" ilPT orrrrtT
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PRESSURTZED SUCTION
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BO)( $tJCTIOl'l PU},|P$ (VACIJU},| FEED)

1 . F i 'l 'l reservoi r wì th oi 'l .

Loosen union nut on pump outlet.
Remove vent screw and f i 11 sight g'lass with oi l
Prìme by manually pumping fìushing unit until air
free oil is observed'in drip tube and oil level
drops in glass.

z

3

4

F

Replace vent screw and tighten unjon nut.

Mainta'in oil level in glass be'low
tube so drops can be observed.

dri p

2

FLOW RATE

1. Loosen lock nut on f'lushing unit.
counter-clockwise toTurn f'lushìng unit

i nc rease f 'l ow .

Turn flushìng unit clockwise to decrease flow.

nut when desired flow rateT i ghten 'lock
is achieved.

-s-J.G¡r_GLASS

In a vacuum type s'ight feed, it js not
uncommon for oi'l level in the s'ight glass
to drop durìng operat'ion. Absence of a
leve'l indicates air is be'ing taken in with
the oil and some oils, due to vìscosìty con-
ditions, will release air faster than others.
When the quantity of air becomes excessive,
it can eventua'l ly air lock the pump.

FOR T¡{TS RFASON TT TS Rtr(ìOMMtrNNtrD AN ÕTI I trVtrI
IN THE GLASS BE MAINTAINED

When level drops, remove vent screw and f il'lglass to top; replace vent screw and operate
flushìng unit manual'ly, observing that oi'l in
sight glass is free from air. If air is not
expe 1 I ed , i t may be necessary to 'loosen un i on(on pump outlet) and expeì air at thìs point.
It is desirable to maintajn levet below drip
tube so drops can be seen during operatìon.

2

4

s'i ght

1

nr rl



Due to vìscosity conditions, some oi ls re'lease
air faster than others. For this reason, it isdifficult to indìcate how ìong s.ight glass level
can be maintained before diminishing oì I level
occurs,

If reservoir runs low on oil
suct'ion inlet of pump) jt, may
prime individual pumps after
procedure Iisted above.

(at a point below
be necessary to

fi1'l ing, us'ing the

2

The cubic voïume for a pjnt of oil is 29.9 cubic
i nches and average drop s j ze i s . OO2 cub.ic i nches.
There are approximateiy 14,SOO drops in a pìnt;
however oi I vì scos'ity may vary si ze of drop.

Maximum output,/stroke: (1/4" plunger) .O1B cub.ic inches(3/8" p'lunger) .041 cubjc inches

In a vacuum type sight feed, it is not uncommon to seea reverse action whereas sight gìass fills with o.i l
and the drops cannot be observed. Overf j'l 1 i ng .is
caused by the oil absorbing air in t,he sìght glass
and normally does not affect the operating of thepump, Remove vent screþ, from sìght gjass and allow
level to drop be'low drìp tube. Tight,en vent screw
and check to see that ajr free oil from drip tube
can be observed in sight gìass. If overfilljng con-tinues, ìt may be caused by plunger wear and oil
sìippage is being drawn back to sight glass. Ifthis is the problem, the feed setting in drops per
stroke wjll automaticaì'ly be reduced by the amount
of s I 'i ppage .

INSTALLATION INSTRUCTIONS

*90670 SIGHT GLASS ASSY.
WITH PYREX GLASS

1

2

Remove f'lushing unit assembìy from
provide easy access to sìght glass

pump to
area.

Instaìl new s'ight gìass assembly over the
drip tube and into the threaded hole jn the
block. Screw the assembly into the hoìe and
tì ghten f i rmly wì th a wrench. Tì ghten by
using the flats on Item *i.

3. Loosen the retainer, Item *5, one complete turn.

2



4

5

Loosen the lock screw, Item *6, one complete turn.

Turn the housing, Item *2, so that the window
opening with the lock screh, below is facing the
f ront of the pump. Now t'ighten the lock screw
wi th a smal 'l screwdri ver.

6 . T i ghten the retai ner , Item {f 5 , f i rm'ly bv hand.

and fill with7. Remove the vent screw, ftem *4,
oil to a vis'ibìe level. Re-ìnstall the vent screw.

The pump 'isRe-install flushing unit assembly.
now ready for operation.

B

I

,lt

t
ON DOWNWARD STROKE ALL OISCHARGE
VALVES CLOSE ANO SUCTION VALVE
REMAINS OPEN WHILE OIL IS DßAWtl
THROUGH SIGHT GLASS.

O¡I UPWAFD STBOKE SUCTIO]I YALVE
CLOSES AilO DISCHARGE VALYES OPEN
TO ALLOW OILTO BE DISCHARGED
THROUGH PUHPOUTI.ET.

3



PRESSURIZED SIJCTION PIJ}4PS

1 . Fi t 1 reservoi r with oi 1 to approximately 1/Z full.
DO NOT FTLL TOP

2. Loosen union nut on pump out'let.
3. Fi I I pumps wi th oi ì and prì me by manua'r 'ly pumpi ngflushing unit, untit air free oil is observed äroundunion nut.

4. Tighten union nut.

NOTE: RESERVOIR WILL EVENTUALLY FILL TO TOP
AND OVERFLOW IF OIL IS NOT PERIODICALLY
DRAINED FROM RESERVOIR TO LEVEL INDICATEDIN *1 ABOVE. THTS IS NOT UNCOMMON TN
PRESSURIZED SUCTTON PUMPS.

FLOW RATE

1

2

Loosen lock nut on flushing unit.
Turn flushing unit counter clockwise toflow. i ncrease

3.

4

Turn flushing unìt clockwise to decrease flow.
Tìghten lock nut when desired flow rate is
ach i eved .

4
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fr,'r¡,vL,'!l MC DIVIDER VALVES

SPECIFICATIONS:

à.\
\=, e

DESCRIPTION
MC Divider vatves are comprised ol

lhree lo erghl valye blocks laslenecl lo a

segmented Þaseolate wilh 9¿¡skel Dlale seals
ÞeMeen lh€ vsNe þlocks and lhe baseplale
and between lne Daseolare segmenls. These
divicter vaùvês are used in s srngle line. pro-
gressive lubricetton system ancl can b€ used
lor dispensing o¡l or grsase. MC valves and
baseplat6 segmenrs are supplied wilh

,vion seals..
Reler lo th€ Modular Lube Planntng

Manual lor sytðm cles¡gn inlormaûon and an
in{epth explanation ol operation. An ¡n-llne
filler shoulct be instBllect b€lreen the pump

and diyider ysi\¡es. Check vaþes should be
installed st tho ¡nl€ts of all luÞc points, Reler
to Service Page M50 Pâge I lor ch€ck
valve inlormation.
'vtton gasket Dlates are roenlrlted Dy a red
slnpe.

LncoJlt

valve blocks conta¡ning melenng pis-
lons discharge a prectetermined amount of
lubricant wilh each cycle. Valve bloct(s cân
be single or twin and can be €fernally
singlecl or crossportecl with Model 87905
Single/Crossporl Bar, Ouüers not to be used
when singling or crossporting must be
plugged. Use 68645 pipo ptug.

An 874000 By-Pass Btock can be used
in any posilion on the baseplste. The use of a
by-pass block allo¡vs the addition or cteletion
of lubricalron points without disturbing exist-
ing p¡prng. Both ouüets under a Þy-pass
block must be pluggecl.

The valve blocks and Þy-pass blocks
are laslened to e basepla¡e mounted on the
machtne lo be lubncated. The baseolare
contatns ¡he d¡vider vâlve's inlet ano ouilel
connectrons, rnterrelatecl passageways and
built-in check valves. All pip¡ng of lubncant
to and lrom the divider valve is connecled to
the baseplate.

The baseptate consisü ol one inlet
block, llìree to eight inlerrnediete blocks. ong
end block and three t¡e rods, Gasket ptale
s€als are rncluded wilh lhe baseplate seg-
ments. The valve block capacity ol each
baseplate is dependent upon the numb€r of
intermediate blocks in the basêptate. There
must be a minimum ol thre€ working velves
on each valve and b8seplate agsembly.

ODtronal cycle indicalor pins provide
pos¡tiv€ rc,entilication ol system operat¡on.
The ind¡cator p¡n rs an etenston ol the pisron

MC VALYE BLOCKS

HC BASEPLATES

One Lincoln Way
S¿ Louis Mrssour, 63120-1578
(314) 679-4200
Customer Se¡vrce (314'l 6794300

in a valve block and w¡ll cycte back and torth
as tne piston moves.

Oplional mounting brackels ere shown
below for mounling lhe valve assembly.

360675

9132'Ðia
ASSEMBLY INSTRUCTIONS
NOTE: Tne center tre rod in tne Daseptate.rs
otlset so lhal tne ¡n¡ermedtate blocxs cannot
Þe assembled backwãrds. ll excessrve io¡ce
rs encounlered durrng assemÞty. maxe sure
Þlock ts not ÞacKwatds.
1. Sc¡ew lnree lte rods tn¡o rnlet block untri

ends are flushwitn surlace ol block.
2. Slide tntet gasket onto t¡e rods.
3. Allernately slicte an tntermedtare block

anõ an tntermed¡ate gaskel ptate onto tne
l¡e rocts until lhe last lntermedtate btock rs

in 9lace.
4. Drscard remaining inlermedtare gasket

plate.
5. Slide enO gasket ptare ancl end btock onto

tie rods.
6. Lay baseplare assembty on flat surface

anct lorque nuls lo 72 in-lbs.
7. Mounl divider valves wrth gasket Dlates

onlo baseglate anct torque mountrng
screws to 108 rn-tÞs.

Section' MsO
Pase - 12A-

I

Copyright 1988
Pnntect rn U.SA

72 in-lÞ108 in.-lb.5/16'-24 UNF1/8 NPTF1/4 NPTFViton'6000 Psi

Tl. Rod
Hul Torqut

Hountlng 8cr.r
Torguc

lndlc¡tor
Portt

Lub.
Outlcti

Lubc
lnlct

8c¡l
llrlcrl¡l

I¡r. Op.r¡t¡tlg
Pn¡ru¡c

.006 cu. rn.

.(Xl9 cu. in.

.012 cu. in.

.018 cu. in.

.024 cu. in.

.012 cu. in.

.018 cu. in.

.024 cu. in.

.036 cu. in.

.048 cu. in.

874126
874186
874216

874125
874 185

874245

874124
871184
874244

874123
874183
871243

874062
874092
874122
874182
874212

874061'
87409r
874121
87418t
871241

MC-6
MC-9
MC-12
MC-18
MC-z4

T¡ln (2.OutlGt¡)
Dltch.rgclOullcl

Slngle (l OuilGt)
D!¡ch¡rgÊ/Oultêtlrin-LcltSlnglc-LrtlTrln-RlghtSlngl+-Rlght

T:inElnglc
Cyclc lndlcrlor Pln

(3)236640
(3)23664 f
(3)236642
(3)236643
(3)236644
(3)236645

87913
879r3
87913
87913
87913
87913

(3)87914
(4)87914
(5)879r4
(6)87914
(7)87914
(8)87914

87912
87912
87912
87912
87912
87912

2-6
2-8
2-10
2-12
2-14
2-16

MC-3
MC-4
MC-5
MC-6
MC-7
MC-8

Tlc Rods
Enó

Bloct
llllcnildl.lc

Blocls
lnlct
Block

Oulletc
B¡r.platc
D.llgilllon

Fev. B

A PENTAIR COMPANY

Form 411A26



OPERATION
The inlet passageway ts conneclecl to ãll

pislon chambers al all limes wrlh only one
pis¡on lree lo mov! al any onÊ ltmc.'With all
pistons at the lar right, lubf ¡cant f rom the lnlet

llows agarnsl the righl enct ot prslon 1. (See

illuslralton l)
Lubrlcanl ,low shitls plslon I from righl

to letl dispensrng ptston I oulpul lhfough
connecting passages lo oullet 1. Piston 1

shilt directs f low agarnst right sicte of pislon 2.

(See i¡lustrat¡on 2)

lnlel

Oullel
4

Outlet

Outlet

lnlel

Outlel

Outlet

Outiei

. Lubricant llow shifls pislon 2 trom right
to lefl dispening piston 2 outputthrough valve
pons ol pislon 1 and lhrough outlel2. Pirron 2
shiti c,irects lubr¡canl tlow against right sicte of
prston 3. (See illustrat¡on 3)

LuÞricant flow shrtts piston 3 from right
lo lett dlspensing piston 3 output through
valve porls ol pislon 2 and througn ouüet 3,
Pis¡on 3 shitl directs lubr¡cant through con.
nec¡tng passage lo the leftside of pislon l.
(See illustraùon 4)

Oullel
1

Outlet

Outlel Outlel

Outlet Outlel

Oullet Oullet

Outlet Outlet

Oullet Oullel

Lubncant tlow agatnst tett srcte ol ptston
begins lhe second hall-cycle wh¡ch shilts
p¡slons lrom lch lo right dispensrng lubficant
lhrough outlers 4. 5 and 6 of the orvider
valve.

lnlet

Outlel

Outlet

Outlet

lnlet

Oullel

Outlet

Oullet

4

6

2

3

5

6

2

3

4

2

4

5

6a

5

6

2

3

I
\

Ulus¡ralion'l lllIclrâli^^ ã

llluslrelion 2 lllustration 4
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70449

56128

236554
Toroue to
72 rn-lbs.

236 1 48

23615r

236 1 46

BASEPLATE

236063

o

34589

23606¿

5082 1

Toraue to
'108 in-lbs-

236 14 1

34579
r648r

r51 17
rô479

34589 r 6482

CYCLE INDICATOR PIN

NOTE: Vrton gasket plates are
rctenltlted by a fed stnpe.

DIVIDER VALYE

SERVICE PARTS

c
s8384C ËNo

^ OO@ o,
-o@:@<i"

.l

sCI3CIa..¡ INLET

CIo
c@oo@@@@c

Gaskel Plare
Gasket Plate
Gasket Plate
Gasket Plate
Nut

236141
236 1 46
236 1 48
236 15r
236554

O-Ring
Screw
Spnng
Ball
Plug
Plug

3461 1

50821
56r28
704¿9
236063
236064

Bearrng
lndicalor Pin
lnorcaror Body
Reraining Plug
O-Ring
O-Ring

151 17
1 6479
16481
16482
34589
34599

OæcrlptlonPrrtDcrcrlptlonP¡rtDe3crlptlonP.rt



DtMEltstoNs

- 
'l-15/l6',¡ 3-3t8'

1-7 t8'

1 1/16',
1-11t32'

29t32'

AB

1 l/32' Dia

RETAIN THIS INFORMATION FOR FUTURE REFERENCE
Whcn ordoring rcplrcrmcnt plrts. l¡rc prrt Numbcr. Dctcrlption. Modcl Numbcr, rnd Slri.. Ldcr.

LINCOLN providcr ¡ Dl¡tributor Nctwork that stockr cgu¡pmcnt end rrplecrrncnt p¡rt¡'

t.

5-3t32'
6'

6-29t32'
7- r3/ 1 6'
8-/3ts2'
Y-Crtt

3-3/8'
4-9t32'
5-3/ 1 6'
6-3t32'

7'
t -Jt Ja

MC-3
MC-4
MC-5
MC-6
MC-7
MO-8

BAB¡rcpl.tc
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Model 12O,,Filter Minder"t
lnstallation and Gperating lnstructions

L
P

INSPECTION

Before ¡nstallation check the nameplate on each
instrument against the receiving paperwork and the
intended application for correct part number,
materials of construction, working pressure, dial
range, etc. lf equipped with switches, check electrical
r4ting, type of enclosure, etc. lnspect for shipping
damage and, if damaged, report it immediately.

NOTE - Before attempting repairs contact your
local Mid-West Representative or our factory.
Failure to do so will void any warranty.

PROOUCT DESCRIPTION

The Model 120 "Fiiter Minder"" is a rugged, medium-
range ditferential pressure ínstrument avaitable as a
switch, a gauge, or both. See ,part Numbering
System". (F¡9. 6) for available options.

Differential pressure is sensed by the movement of a
floating piston magnet against a calibrated spring.
The magnetically coupled gauge pointer outside the
pressure housing follows the movement of the piston
magnet and indicates differential pressure on the dial
scale.

When equipped with switches, a contact is made or
broken by the magnetic field of the piston magnet.
See Bulletin Elec. lM 120/96 for gauges with
switches-

The unit provides full over-range protection to the
rated working pressure of the housing in either
direction.

The precise piston/bore fit allows minímal leakage
from high to low sides. This leakage is only 5 to 15
SCFH air at ambíent conditions and a pressure
differential of 100 PSID.

lNSTALLATION
Model 120 "Filter Minder"o is calibrated and tested
prior to shipment and is ready for immediate
installation. Use of the followíng Ínstallation
procedures should elímínate potentíal damage and
províde optimum trouble-free operation.

1. CONNECTIONS
1/4" FNPT are provided as standard but check
paperwork for connections ordered. There are two
connections on the housing identified as uhi" and'lo"
for high pressure and low pressure (F¡9. 2). Be sure
these get plumbed to the proper connections on your
system. lmproper connection will not damage the
instrument, but it will not function properly. Flexible
tubing is recommended to minimize the etfect of any
víbration that may exíst.

2. INSTRUMENT LOCATION
On liquid servíce the instrument should be mounted
below the process connections to facilitate self-
bleeding. On gas service it should be located above
the process connections to promote self-draining. lf
the process contains particulates, a "pigtail" loop or
drop leg (manometer "U-tube" configuratíon) in the
tubing will minimize the possibility of it migrating into
the instrument.



3. PANEL MOUNTING
Gauges with 2-1/2" dials can only be mounted

through the rear of the panel. Make the proper panel

cutout as indlcated in (Fig.1). Remove the (4) bezel

screws. lnsert the gauge front through the rear of the
panel and reinstallthe bezel screws through the front
of the panel and into the gauge bezel. Tghten the

screws securely, altematlng in a dlagonal pattem.

Gauges with 4-112' dial should be mounted from the

front of the panel. Make the cutout as indicated in

(Fig. 1). lnsert the (4) panel mounting studs, finger

tight, ínto the metal inserts located in the rear of the

bezel. lnsert the gauge through the panel, aligning the

panel mounting studs with the holes in the panel-

lnstall the (4) #8'32 nuts onto the studs and tighten

securely.

4. PIPE MOUNTING

An optional pipe mounting kit is available for mounting

the gauge lo a 2" vertical or horizontal pipe (Fig. 3).

Model 12O 2-112lnch Dlal (Std.)

rt la.tt ilÀ ru\
a uel
r^xtqtÎtr

.Fat sw
. uct

EULLETIN NO. IM12096

TROUBLE SHOOTING

1. Gàuge does not indicate differential.
A. Check for proper hook up, high to "hi" and low

to "1o".

B. Make certain block valves are open and, if using

a 3-valve manifold' that the equalizer (balance)

valve is closed.

C. lf A & B check out correctly, loosen or

disconnect the high pressure line to determine

if there is pressure to the instrument'

D. lf there is pressure to the instrument, check to

determine that there is ditferential across the

unit being monitored- lf so, contact the factory

for assistance and/or an "RGA" (retum goods

authorization) number to retum the instrument

for rePair or rePlacement-

t..,

"i1äl'!¡ll$;'l-*{ / L
V)/

- at (tg..l ß

tÆmrs-r^nsm Ê¡ruFtffi3(efl,

Model 12O 4-112lnch Dial (Oot'l)
-rltt 3ffi r'L(l
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Supplementary flA DimensionaUMounting Data
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NEMA 4X Enclosures (2-112lnch Dial)
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Explosion-Proof Enclosures Class l, Groups D,
Glass ll, Groups E, F & G.

2-112lnch Dial
(
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Typical 2" Pipe Mounting - Weather Proof/Explosion
Proof Models
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PART NUMBERTNG SYSTEM
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STANDARD MODEL SPECIFICATIONS
120-AA{O-OO

6000 p.S.l,G. Working pressure Aluminum Body, Stainless Steel Piston. Ceramic Magnets,

Z-112. Engineering plästic Case with Shatter'Resistant Lens. 1/4' FNPT Back Connections'

Accuracy i3'2-3% Full Scale (Ascending)'

Buna N Seals,

t

(F¡s.6)

lnstrument
6500 Ocbry Dr. C Sterl¡ng Heights. Ml 48314

i8l0) 2ffi5oo C FAX (810) 254-650s

Manulacturer reserves ihc righî io charrge speciÍications 
"t'ithout 

pdor notice.

PBOOF PRESSURE: 12,000 PSI'

TEMPERATURE LlMlrs: -4ooF(-4ooc) to +200.F (+g3"c) - These limits are based on the entire instrument being saturated to

these temperatures. system (process) temperaturàs may exceed these limitations with proper installation. contact our customer

service representat¡ve for details.

REPRESENTED BY:

M¡d-West'
?nrlled ¡n U.S-4.
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Gemralized Lu brication System s Lube-Llne Alerl
Producl Specs <¡nd Ordering

I

A Posilive Sofeguord -lndicoles lubricqnl flow or no flow

DESCRIPTION
The Manzel Lub+Une Alert is an easily installed devica pro'
viding positive protection for compressofti, pumps, engines
and equipment employing any make or tlpe of force feed
lubrication system. lnstalled as closs to each point of lubrica
tion as possible, the unit acts as a sentinel to indicate flow
or nollow at any point in the sylem ahead of the Lub+Une
Alert inlet.
Onc Lub+'Llne Alert per Pumplng Unlt willwam of flow
stoppags for any reason including low reservoir lubricant
level; shaft rotatíon stoppage; broken lubricant lines; dirt
under pump valves and wom plungers.

A slngle Lube-Llne Alert per Lubrlcator will wam of low
reservoir lubricant level or shaft rotation loppage.
For complete protection, lhere should be as many Lub+Llne
Alert units in your installations as there are points
of lubrication.
The Manzel LubeUne Alert provides lolr¡cost, dependable
protection for costly machinery

Bulletín 5401

Q¡: -

Sensitive to a wide range of llow - from .@6 cubic
inches to 190 cubíc ínches per minute.
Many type lubrlcants and viscositles - mineral or
synthet¡c.
Tlme delay adlustment - to comp€nsate for viscosity
and/or flow rate. Quick and easy to adjusl.
Pregsures - for operatlon up to 10,000 psl.

E:tploslon-prool - UL and CSA Ust€d for Class I Groups
C & D and Oass ll Groups É, F A G, Division 1 & 2 when
installad a¡r per National Electrlcal Code.
For connectlon to any electrlcal wamlng system -llghts, sound dwic¿s, machinery shrnoff relays, telephones,
6tc. ._:

A low-level end shaft rotatlon lndlcator - equip one
pumping unit per resenrcir wilh LubeUne Alert.

SPECIFICATIONS

f,

IH'U'
voLtÂGt

Fuse
Main Àrotor Starter
Àilotof Orcrbad
Tlming F€lay
Conlrol F€lslÞ10
watt cdl max.
Graer tamp
Red lamp
Lubc th. A¡.rl -

olscoriÊcf
sl{trcfl

F.
M.

oL-
TR.
cR-

G.
R.

LI-A. (!.4.!t

t
a

T¡pical wiring diagram lor fail sale operation using LubeLine
Alerts assembled in N.O. normally open position. Alerts
installed ln a 110V control círcuit side of motor starter to
prwide positive q¡stem protection through automatic system
shut down.

FEATURES
lndleates Flow or No-Flow at any point in the system
ahead of the Lubeune Alert inlet. Not affected by discharge
pressufe.
?perates under contlnuous or lntermltlent low-llow
'¡tes.
.;;rlversal use - operates in any air free lorce feed lubrica-
':n system - any make lubricator.

El€ctrical..... ......n........ Slngle pole, single throi'r
maqnotlcal¡Y oP€ratd st¡'itch

::::::::::::::::::::.lll.YlÎ:ir*íbå:gxH"l#,Jil"i
.5 AmPs inducttue (UF-'9261

Operating Pressure...... ........... 10,000 psl.(!!?x.l
PiessuriDrop Across A1ert............ 150 psl (Mln.)

Flow Range.......................... .OOO cu. in. to 190. cu. inr PeI
minute at 1OO SUS at 1000 F'

""" 'OOe "u' 
in' to 75'0 cu' in' per

Fruid Viscosity .. ........T:::t"'3i.:tffå'.tå:itri:
We ght

q

C(
(

ciH

-ç¡|l.clv;t:rEJ'¡\ -'LUBRIOUIP. r¡¡C.. A Un( ol lOÉX Cor9ar6t6 t986 (Aryisrd Feò.urry 1992). Alt Flighl3 Fædvrd. Revised February 1992
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OPERATION
The Manzel LubêUno Alert is compgs€d of a separate hydrautíc bodyand a sw¡rch body botred rogerher. -Thã-iyio-uìã'tlv 

consasrs ot a

iå'ü',.TåTx'i)ï'"i.:îit';"*.m.*n::U: j[i";{i$,*inl
pouing compound. The é*itg 

-oooy 
ãä;"ñ'firìniät ¡n one ot h¡,oatt€rnato positions: one ror 1tt.O.jão-äii":ö"-åäads (cfuring no

F9'-'1"- 9!f ""or 
(N. c.) dryá-t. gç*i';;Ë;;(dl""e no now) ro¡¡ccommodate various a¡åfm or shut down circu¡ls. 

.

ü":äödlï'i:%lH:3,ì'll#g#iff ,*"#ü,'"îi.*T#åHl'or the masn€r opéns rhe 3^1iaðiJ õ;. i,\ä qfq ;är,i.ly .r*"o 
"*ir"r,position and c-toies rhe conracrs on rré iñ.ö.J'í¡óñäty open swtrctrposirion' rhus bf.akino or ma*ingihe-áä¡ä'tîlili. The rubricant

þi. jiî:,ìlïgl,l"",rmn:Lïiilff ¿-r#:mii:fi ïsxffi 
"rn gf6y.

Wh€n now stops, lhe sorir
rnei, or¡õ¡,ü"¡'ói¡,iä-. iüü:fl.fi1'n:.j:ågit*,"tr"1"f,iifl î.lffi:1dos€s rh€ contacrs tor tho (N.cJ ;õ-äh; äõä'ã"'ncr posirion orop€ns rh€ contacrs ror nelN.oj ;tmaii 

"pä-rüä- 
p.Lfilòir-,'räunsor breaking lho alarm or shut ddwn circuL-.-" -""-

Thero is, a built in exlerna¡ tlme delay to acllusl lor various ffow rafssand/or viscosities. wtrich c
;1e;'ËËiïää'åï'üi#ì,Ë:illidîË_,,%'',iTfl fr¿"9,9;*w¡rh rhe N.C. or N.O. m"rt opóJite'ih; ;;ô:,^f;a¡1ç''rhe lcnger rtm€delâv - rrorn flow soppage ió-iñãiäüói j*¡liüoär"¡n€d. 

An ¡nrer-nal screw ad¡urm€nt bioù¿es an addiÍonal ù;; ãoËy adiu!¡rmontrange. This can be vai¡e¿ ¡v ¡emov¡nö'ùiå-¡iää-õirår conn€crion andl-gils thg stcnod scr€ìy ctobhriso; Ëdäå,ää ñ;'ã'.,"y time andcounter doctol/ts€. to increas¡ ne oaay riäã. ñräääo¡usrrnt"
{rou! be, mad_e ¡n 1/¡l tum incr€mails'and ,.ñrh th; ñ.C. o¡ H.O. martopposfte lho "O.. msrk

ô,ifl ig#öJ$fii{,tr?;i,?, if #m flffoo*applirxtbns where rhä unil ra¡ti'tã_-aãräã. -- '' -
tNstAu-ATtoN
ç."t ürq line as dose to tho^.point ol.lubricatbn as pract¡cal. lnsrall üoAtsrt wirh proo€r row ¿¡'""riär-as_ì¡iõõüîrñü"îåiräprare. srra¡shr or€lbovy fnlngs aro ava¡lablo
zri eai ñÈäãËËifiä; iloryn'i]'ifl 

fi fJf 'n'"ø 
sizes ror- t¡a

The eleq¡ical swt¡cì housh

ffi"",fät"\i.$j,h+.itr"#i,ffi f i'';d-tl;$,fr Hl;
t

I;Entralízed lubrlca-tion gystems

iildii{|i"J:f'ffi i,Íli,iåîffi :i"TË:'îfl ,ff ,I.o";Silillo*nsep:rat€ circuits-
For the N.C. (normally ctos€d) switcr,t positíon multíple Aleñs shoutd b€wired in parallel or thiough separate i¡rcuits.
Th€ loos€ cover must ba essombl€d ov€t the €xpos€d machined facoof the At6rr hydraulic uo¿v ro. meã u;åãdïi";;,i;Ëratory tísting. Toredu-ce rhe .risk .ot.ignirion'ol rrazardü qffi:ö"ä:;ndut runs musrnave a s€at¡ng fin¡ng connêct€d w¡ttr¡n le ¡nãrieläìhã engosure.
lnstallation at point ol lubrication provr.dg.s comptere prãr"cr¡on, inctudingdetection ol broken l¡n€s up stream of Alert.

oRDERING INFORMATIoN order Part

Lubó Llne Alert Number

N.9. configuration with check.valves lo¡ 1t4,, O.D. tub6,

nf ff :flÍn',ÎIiî,gJ:iìli"ffi.il[,J:!,;fl A!,,8t:i;i":**'
-:fl :ðdLïfl ,gl,:'#f *;ig:¡'triÍi;ru;llÉ,**i:iïi'seooo,e'
. 1/8" NPTF connecrions, stanoarJãpîå!'iiüäìåÌ"å1... 4s6460. i osAccessory Parts
lnlet Ctreck Valves

' ÏflL-l.jf9^l!l".Ig.r1r spring (458-00s_220) ftuid v¡scosity shoutdno¡ €xceed 3SO SUS-

re Registefed trademarks of LUBRleUlp, lNC.,
A Unit ol IDEX Corporarion. prinred ¡n U.S.Å.

7trr.æ,&¡

i-Þ---:

5'-'

J

'i,7-

s-
r,

LUSEIOUIP, tNC., Å tJnù ol tDü Cupratbn. l&flt Cranwú W., credatd, 0r1io 44128 zr&fir-m pHþ) FAX neær-æ45 t.wus¡ltuat tæi{
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I
Tl+l'.-l ¡l Window Units

Plastic-Glasso

DESCRIPTION: Biiur Window-Unhs are flush-mounted,
presewing the clean lines of the machine. lnsollation is

economical, requiring only a simple press fìt into a reamed
hole . . . no bosses to face . . . no holes to taP . . . no loose
parts to assemble. One piece constn¡ction features a
corrosion resistant chrome plated brass frame, holding a

clear, hard, unbreakable plastic, or a crystal clear glass

window with an oil proof gasket between the frame and

window assuring perrnanent oil tightness

INSTALL,ATION DATA All units are simply pressed into
a rearned hole in the wall of reservoir. To insure tightness
cover the surf¿ce of the hole with a thin coat of Glyptal,

STANDARD TYPE (Pt-AsÏc wtNDow)
Used to indicate level of oil or other non-corrosive liquid in
reservoir. A clear window together with a rellecting background
provides good visibility.

8-5 I 7tYIIXDOìV.UXIÎ ST'D ÏYPEx7llt
B{90tWINDOW.UXIT, S1'D IYPEYttrtlV.

B{904WTXOOìY.UNTT, SÎ'D TYPEtln1n

B-.{900wrNDow-uxtT: s1'Þ TYPEtrlu1Ä,t
BIIUR

NAIIEcA
PARÍ NUHAER

LEVEL TYPE (PLAsrtc wtNDow)
Arranged to indicate a defìnite lryel of oil or other non'corrosive
liquid in reserroir. Wording is on back of a clear window. Rellecting
background essures good visibilir¡

8-5t75wrNÞow-uN rT, I-EYEL IYPExtlVt

B-5oilWINDOW.UNTT, T.ËVEL IYPExt+tlV¿

B-5093WI NDOW.UNIT, LEVEL TYPEtthzlV.

B-5095WINDOW.UN¡I LEVELTYPEttlu,A,1

BIIUR
ltaHEcBA

PAßT NUHAER

OPEN TYPE (Pr.Asrc wlNDow)
Has no reflecting bacþround thus permitting observation of liquid
flow or internal parts througha clear window.

IJ

shellac or other sealing material before pressing
Window-Unit into place.
Hole diameters and Assembly Punches are given below
according to Window size.

Þltttloo0lYt

8-505tt.500lYt

a-30a9r.2s0t'
B-5026.ttsYt

EUUR
HOLE

S¡:¿E'A-
ASSY PUIICH PARÎXO.

AsæU7 Pwha rc slwn o D¡aShcct 190O

tlAXll.tutl PRESSURE OR SUCTION l0 lbsJsq. in.
ÈrAxt Hut{ TE}TPERATURE I 20eE

c

c

(ttwNDow)

A

-q
-o

B

A

B

A

D

ùslTlWINDOW.UXTT, OPEN TYPEYlTly.
B-5t00WINOOW.UN T, OPEN TYPEV.tthlV.

B-5 I 02WINDOW.UNTT, OPEN TYPE%lV.

B-StOawrNDow-utarr, oPeil TYPE¡Y¡¡7Âti
8ilUR

NA}IEDBA
PART NUHAER

(See renerse side for glass windows)



IYINDOIV UNITS (GLASS wlNDows)

INSÏALLATION DATfu All units are simply pressed into

a reamed hole in the wall of the reservoir' To insure

iigtr*""t corer the surface of the hole with a thin coat of

hãat- resis¡in g seali n g material before pressing

Window-Unit into Place-

Hole diameters and Assembly Punches are given below

according to Window size-

!-sttt¿000llt
¡-503¡rJ00lYt

E-504,trsor
l-50iL,t75$
tüu¡

wrxDow
s¡zE-4"

ASSY ?UNCH ?AR1NO.

.€
-ox4C

t,

HAxtHU}lPRESSURE50lbsJsq.in.HAxll.lul{TEl.lPERAlt,RE300pF.

Asãibt hsdré æ 5t|üa 6 Þ¡s SlËt 2900

Brrur LuÞrlcetlng CorPoratlon
l12 Bauer Drive' Oakland, NewJersey 07436 (201) 337'1600

cSTANDARD TYPE (GLAss wlNDow)
used to indicate lerel of oil or other non-corrosive liquid in

r-o"t*¡t A clearwindow together with a rellecting background

provides good visibilicY.

LEVEL TYPE (Gl-ASs wlNDow)
Arranged to indicate a defìnite le¡rel of oil or other non'corrosive

i¡qr¡¿ i" .*.rvoir. Wording is o¡ back of a clear window Refecing

background assures good visibilicy'

OPEN TYPE (GLAss wlNDow)
Has no reflecting background, thus permitting observation of liquid

flow or internalþarts through a clear window'

B

A

B

A

c

(%wrNDovÐ

I
A I'r-

OH

Èt58:lwtxoow-uNlÎ' sÎ'D ÎYPE,tlYt

B-Sl¿15WINOOW.UNTT, ST'ÞTYPE\ltr5lY.

8-3t0twrNOOw-Ul{r1,q9fY!g_l7¡¡t%

B-5lt¡twllìtoow-ux rr, sT'Þ TYPÉttlu,h,t

BIIUR
XAI{EcBA

PARTNUHAER

8.5tilwrxDow-uxrr, LEVËL fYPE*Tl{¿

B.ltl.lwrNDow-uNr,!¡YEITYÆ-Yttht%

B.5a3tWINDOW.UNIT, L.EVELTYPEtVnlV.

B-5t¡L
-w 

r ¡¡ oo w-uN rr. LEY EL ÎY P Etlsh,t

BUUR
XA¡tEcBA

PART NU}IBER

B-5óO5wtxDow-ut{lÏ, OPENTYPE%rlYt

B-5áOaWINDOW.UIITT. O PEN TYPEV¿thlVt

8.5603wmDow.uNfT. OPEN TY?EY.lV.I

B-5601WINDC'W.UNITOPENTYPEtls,tl

gUURHAT{EDBA
PARÎNU}iBER

38-80 8¡iur Lubt'osng C*Poattæ
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The 8F914 combines a BFgtS spin.
on (with drain) anct a FBlS07 moun-ting
head. The BFgtS is about 1-t/ã
inches longer than most compelitive
sp¡n-on filters. The greater length and
lhe use of a hlgh capacity papãr fitter
modia provides longer lifo and greater
contaminant capacity.

Spln-on Style Fuet Storage Tank
Filter
Complete Filter .........................8 F9t 4
Spin-on On1y.......... ..BFgts
Mounting Head ......F8tg07

The 810-AL is our only element-
slyle storage tank uní|. lt comes
complete with PFl O fiiler elernent, a
see-through amber collection bowl
and its own mounting head. When
it's time to drain, the unit has an
easy-lo-open petcock lor fasl,
efficienl draining.

See-Through Style Fuel Storage
Tank Filter
Complete Fi|ter........................ B I O.AL
Filter E|ement........... ..pFl0
BowlOnly .....8f O,AL Bowl
Filter Elemenl
wl0orn Starch Media ............pFt O.CS

^-,

P,19y¡l.rqiv.es you a choice of many differenr srorage rank
lll"o. whether you use dieser, gasoriñe orgasohor, a Éardwin
storage tank filter is the proven way to insuré your fuel is clean
when it leaves the rank. Each oñe is deslgäeJ io meet the
v3r¡1ing needs on our nation's farms. you Àeed to rnake thechoice of which Bardwin firter meets your particutar
requíremcnts. Refer to the chart on the preceoinjpaöe to herpyou make this choíce.'t'Í

27
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Be¿owIN SronAGE ThNr Frrrnns
Youn cHolcËs Fon CLEANER FTJEL . . '

fr's uP To You.

lf ¡ou own or operate farm equipment
you know the imporùance of using clean

fuel. Thafs why ifs wise to filter your

fuel at the source - your fuel storage

tank.

(- I

.r(v

.l#

The Baldwin slorage tank filters will

help prevent water, rust, fungus'

bacteria. scale and grít frorn damagíng

your equipment. All Baldwin filters

offer the proven filtedng efficienoy of

our special Microliteo filter media. This.

unlque rnedia traPs harmful
contaminanls, without removing the

impodant additives in Your fuel.

The outstanding feature of Baldwin's

8F956 spin-on is its highty absorbent
¡naterial tirat rcmovcs moislurc as wqll

as olher contamlnants. lf there is
significant water contamination, the
f¡tte/s media will swcll and block fucl

flow. The fueldelivery rate therr drops

frorn 15 gallons pcr minutc to onc-half
gallon per minute.

O Good

26

Ht Pêlomrârbe 7-tll
t¡ng sphonFBIO?l{oætI

Reolacem¡ilþrA¡ræ' Ao5.Ao8tÈnåYcsr5I
^

$lale¡Absoôenl MedsFBtæ7¡lor5a
I.--
o

8F955
Soh<in
3F 56

Soln.on

Sbndad5-3lf
l¡æSphottFBfæ?t¡or5

BF9l5 SphonF8rú7Yes25AABFet4 Base
& Spln.on

See-Thtu4h
Coiled¡on Borvl

BIOAT
cepYes8toBIO.AL

HsE. & Ele.

SPECIAL
FEATURESËA5tDRAIN

GPM
FLOW

GREATEST
EFFICIENCY

LONGEST
LIFE

STORAGE
TANKFILTER

C
A Very Good (Oetter) t Excellent (The 9ost)
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COMPRES5EÞ AIR FILTER SYSTEMS

COALESCING FILTRATION -
HOW IT WORKS
Compressed alr. even ffom a new installation' ls a
heavily contaminated product. Dirt is ingested through
the compressor lnlet, oíl is carried over from the piston'
and water condenses ou¡t at the higher air pressure. The
dernand for more sophisticated and more rellable
pneumatlc systems can only be met by ultra'dean
compressed a¡r.

Ultra-clean compressed air ls most convenlenüy
produced in the production plant by the installation of a
welþdeslgned Coalescing Filtration System' This system
witt remove essentlally all solld and liquld contaminatlon,
wltf,r minimum mairrtenance and low operating costs.'
Headl¡ne Coalescing Filters remove up to 99.999ô of soltd
and llquid particles down to O.1 micrpn. produclng truly
clean compressed air.

At thè heart of tfie Headline Coalescing Fllter is tJre
compleùely dlsposable C-type coalesc¡ng elemer¡t. Made
entireV fiom boroslllcate glass micrsñber and
f,uorocarl¡on blnder, tt ls compatibte with all compressor
lubrlcants and witl operäte at temperah¡cs up to 3OOF.

The C-Wpe elerr¡errt has a twglayer sÈructure' an lnner
parücle captr¡re-layer and an outer dralnage'layer. Uguid
droplets lemal¡n moblle once captured and travel through

,.-the ñne-pored capÈurelayer. along the lrrtersecljng
{ rlcroñbers. Erovvlng in size as.ttrey progress. These\ 

Eoalesced droplets are hnsfierred b the targe-Þo¡ed
dralnage-laìrer. l?rorn wtrere tÌ¡ey draln br sravtty lnto the
ñÌter bpwl. Ljquld coltected ¡n Üle filter bo\ d can Þ
rernor¡ed Þr¡ a manual orfulþ autornadc draln.

COALESCING FILTRATION

corbrcrQ
llquld

ô

clrendry alrd¡ltyw.te¡r

Headllne C-Wpe elements are completefy setf-
supportlng and are sealed into thefrlterhouslng s¡mply
bytlghtenÍng a retalning nut. No end caps, gaskeÈ¡ng
materials or support cores arcr required. At element
change only the fittering materlal ltself ls discarded, ¡nd
th¡s complete dlsposaÞillty keeps r€plac€m€nt clement
costs down.

Headllne Coalesclng Filten¡ arc deslgnedto har¡e an
lnitial dry pressure drop of less than ? Èsl. Thereaftcr
the pressure drop will lncrease very slowV as solld
part¡cles are captured and retalned ln thå capùure-la¡p¡
of the element. Headline recommends changtng the
ñlter element when the pnessure drop reaches 1O psl.
The optlonal differential pressure indlcator w¡ll g¡ve a
vlsual wamlng of the need to change tÌ¡e frltcr elerner¡tr

C

2

C.TYPE COALESCING ELEMENT

C¡Pà¡".
l¡y.r

drüln!ga
lryar.

TYPICAL PRESSURE DROP \ls TIMT CU.RV.E
FOR COALESCING FILTERÍI

lnidal element g¡¡trration

üír

I

AP

o
a
6
4
2

o

Ap tpsl

normal

sollds
bull4'up

r¡cammcnded
dcrnentchãnsÐ



COMPRESSED AIR FILTER 5Y5TEM5

HEADLINE

BENEFITS

o

o

o

o

o

o

COMPLETE REMOVAL OF OIL, WATER AND sOLIDS

H¡6H FLOW RATES, LOW PRESSURE DROPS

LOW COST COMPLËIELY DISPOSABLE MICROFIBER F¡LTER ELEMENTS

COMPATIBLE WTH ALL COMPRESSOR LUBRICANTS

WIDE VARIETV OF HOUSTNG STZES 6T.OPTIONS AVAILABLE

CHO¡CE OF MANUAL OR FULLY AUTOÎú/Ail|C DRAINS

\d

FIOW TO SELECT THE CORRECT GRADE
OF FILTER ELEMTNT

GRADE ?OC - COALESCER
has an efficlencl¿ raüng of 9596 agalnst o-l m¡cron
partictes arrd aerosols and should be specified for all
general purpose appllcations requlring clean compressed
alr é,g. Prcrtection of valves, cylinders, air tools, alr mortors
and pumps etc.

GRADESOC - COALESCER
has an efñclency r:aüng of 99.9996 agalnst O.l mlcron
parÈictes and aerosots and should be specified forthe
most demánding appllcations requlrlngthe hlghest qualfW
of air cleanllness e.g. alr bearlngs, 9ÞläY coating.
lnstrumentat¡on, taserq¡stems, food contact etc. For
best perforrnance a grade 7OC coalescer should be used
as a p.refrlterto tfie grade SOC.

GRADE CC - VAPOR ADSORPTION
Coalescing fitters can only remove the oll and water
prêsent in compressed air llnes as liquid aerosols. They
cannot remove the small fractlon of oll present as a tn¡e
vaporor watervapor. Headl¡ne manufactures a range of
vapor adson¡tion filter ca¡trldges whlch wlll remove such
gaseous corrtamlnatlon wlren used ln corìjunction witlr
coalescing fiÌters. These grade CC cartrldges fitthe
complete range of Headline Compressed Air Housings and
are described in deÈail on page 6. Please remembergrade
CC VaporAdsorptlon Carffidges must always be
prstected by s glrade 5OC coalesclng prefilter.

HOW TO SELECT THE CORRECT
FILTER HOUSTNq

Flrst setest the correst gradê of elemant uslng the guldêllncr

above. Next estlmat€ the max¡mum airflow ånd llnå

pressure expect€d at the fitter. Now tum to page I of thl3
bullet¡n and setect whlch houslngs have th€ necessary ffow
capaclry forthe grad€ of etorneñt chosen' Then referto th¡
spec¡ñcãtlon tables on pages 4 & 5 to select the hous¡ng

whlch has the necessary prêssunê and temperatu¡'
capablllty, ånd the ¡cqulred 66¡¡ eption.

I.ARGERHOUSINGS
Detalts qf targer Headtlna Ftlt€É ar€ svållabte on |Equêsü'

TNSTALLATTON GUIDE

I Nerr¡er ¡nsÞn â frÊer wtth ÞoÊ5 smallar than the ex¡¡Ung

alr llne sl.ze.

I Atways lnstall tha filtêr as ctose as Þogs¡ble to thc
. egulpment belng Protected.

I Never excead the maxlmum ratcd f,ow of thc filtcr' or ¡tl
eFñclency will be Jeopocllzed.

I Never ¡nstal¡ polycarbonate bowl3 whet! syñtheùlc

tubricants or solvents may contact them'

I Aways use a grade 7OC pre'ñlter Þãfor€ a g¡:ad¡ 5OC ñnal

filter.

I Awåys Þr('tcct grade CC vapor adsor¡¡tlon cartrldge¡

wtth a grade 5OC coalescer.

\,r

HOW TO ORDER
FILTER HOUSINGS - please specfñ/ modet no.. port stze and etemerrt çrade requlred. e.g.36OA'âoc'1Æ

Eachhouslngcomescompletewlthfitterelement.readyfor¡nstållatlon.

- For your conveniencê Þtease order accesssory ltems at thê ttrnc of orderlng tlre
frtter houslng.
Ptease checkthe exact otder codes ln the table on paç'e 4' 5' 6 e 7' I

- Coalesclng elements are sotd ln packs of 3 or 1O. Please refertot€ble3 on
pages 4 & 5 for the exact order codes. Please spectf/ the grade regulred.
Adsorprdon cartrldges are sold indMdually.

ACCE!¡SC,RlEl3

REPLACEì'ENÎ
ELEMENÎS

3



T HIGH EFFICIENCY COALESCING FILTERS 1/8..THROUG.|-{ 7I?,,

TI

MODEL 315 MODEL 315A MODEL 360 MODEL 360A MODEL 36OFI {
SPECIFICATIONS

IIEMS

[4our¡f¡¡s bøclct

Boü,1 Guard

,'lbnseals€t

vrt Nt

(t) ffi grade required - 50C ø 70C r CC CC carãidges aæ not used h hotElngs wih automatic dnins.

Ø Mateial abbeviâdorE: A=Anoüed almlÌ¡rt ft=hhrcaÉonate, SS=Sbhless SEd.

4

MB360t

86360

6V3?0
L!.1-Jûuß

[,8360

EGI6O

6V3706v360

M8360MB360t

86360

GV3606V3r5

MB3I5

A

Pc

ss/Al

&¡n+N

F'lasticlBrass

AI

k
5S/Ál

EmaN

Rasft&ôss

A

A

l,¡ylm

Buna-ll

Brass

MA1ER¡AIJ OF CONSIßUCNON C)

- Head

- Bo$i

. lniernab

- Seab

. OöerB

A
Pr

Nylon

BüaN

Plastic/Brass

A

AI

Nylon

Bun.N

Brasg

Þt¿t.E
r00

zr17&t
t00

lô

25.etr
r0

t0

FILTER ET¡I4ENT CODES (I)

l\[ÐffiUM PRESSURE DRoP- þsD

IUA\IMUM PRESSURE DROP

ATEi¡ME¡Ir CHANGE. þs0

2S64.Ð

r00

'!0tñ

12.32.C

r00

0.6r

u4
t 1.97

0,61

2.4

r0,28

0.6r

2.44

6,30

0.61

2.44

7.84

PRIMPAL DIMT'ISIONs. A

Onches) -B'.c

r20

r50

ilJþrnatic

tl¿tw'
dumpt¡ahn

l¿0

ts0

1/4 or th'

m¡nud

u00

zil

l¡b' or 1/a"

manual

200

2n

0.39

L57

4.45

PORTSUE OFD
DRA¡NTYPE

MÆWUM TEMPEMTURE (Ð
I,A)üMUM PRESSURE O5i9)

t/a' or 1Ê

dump valve

. 120

t50

370Ft370360A360t3r5AHOUSING MODEL



HIGH EFFICIENCY COALESCING FILTER 112,, THROUGH 3,'

l*"--l

Ç

MODEL 37OA MODEL 38OAF

PRINCIPAL SPECIFICATIONS

(l ) Enter grade requircd - 50C or 70C or CC. CC carþidges are not L6ed in housings wih automatk dains.

G) l4ate¡íal abbreviatbns: Al=A¡rodired alumhurn Pc=Pdycaôonate, SS=Stainless Sted.

E

MODEL 385AF MODEL 39OAF MODEL 3954F

M8385

6\ß85

DP38O

MB38O

GV38O

DP380

GV360

M8360

OffiONALlIElvlS

lbut¡nS bracket

BoNlGuard

V¡ton sealset

DP,I K¡t

t 8390

6V395

DP38O

MB390

GV390

0P380

A

AI

sgAt

Plasticjtsnss

Buna.N

AI

AI

SEAI

Buna.N

Plastic/8ns

Ât

A

59Al

BunaN

PlastidBnss

A

A

59Al

Buna.N

Plastic,Brass

A

A

5S/At

Buna.N

OF CONSIRUqNON G)

. Heôd

-Bovrl

- hternals

- seals

.Ottprs

r0

5l-23$-:

t00

10

'à&irfuiì;il
j iii,L;i:i(i:iriììì. I
,,,:l lfþlì:ii':r I
. Ì:l:'::i...:: .:'.1

ffiiil

3&r52-=

100

10

2}t2t.:
100

,?+l.7.aHri
r. ¡ t:irli¡t::ì:
r:: lmji.::i
,,ii. :i.r.:¡il,¡:r
.-; r' ::i:.,ji:.:i_r::

,.r;¡1;,,!Q¡ ¡;i:l: ¡

FILTER ELEMENT CODES (I)

IIIAXMUM PRESSURE DR0P. (ps0

MAXIMUM PRESSURE DROP

AT EI"EMENÍ CIIANGE - fpsil

63.762.-

r00

l0

5t,47&tr

100

t0

1.85

5.5r

t4.57

r'ìit:: ::"ii :iir:x;'l I

ì:ìi,i:lä:iiil,il
rjiiEùir\¡l;'l
. ::.....1 +,.i;.i.:!l

, 
,;,! l,6t:i:ì!il .6t'11

3.94

I0.61

2.4
r0.28

PRINCIPAL DIMENSIONS . A

0nöes) -B

.c

2.56

7.48

38.t9

L8s

5,51

25

200
'250

automatk

Vz''.;,itl¿t;;.;

:nàn¡d:ii:
. 1:l:rii,riíiì¡¡i:j¡,

1: r;lS::i;f

i; i;, ;?50_ii;iii :

PORT SIZE (NPT)

DRAIN TYPE

MÐffiUM 1EMPEMTURE (Ð

ùIAJWUM PRESSURE Osis)

200

250

automatic

¿tw
autonntk

200

2s0

v¡l-.ll.l
:'målnj4;.,i,1

i¡,tzooril'l

'irr:,æo:ìiiiil

Iq'or lu

automatic

200

2s0

200

250

artorrdk

3'
,.?854,¡¡3S9.A,il 380AF37OAF37-0A:HOUSING MODEL 39sAF39OAF38sAF



VAPOR ADSORPTION FILTERS 7/q" THROUG,I-{- 2"

RTMOVE LAST -¡P¡qCES OF OIL
VAPOR AN¡D ODOR FROM
COMPRESSED AIR.

Headtlne grade CC vapor Adsorptlon Cart¡4dges fit the
standard range øf compressed air houslngs described
on pages 4 & 5 and are designed to rernove the last
traces of oil vapor and odor from cornpressed air. The
cartridge conslsts of a cylinder of actlvated carbon clo'tfr
sandwlched between two fikertubes providing the
rnost efFective known adsorptlon of organlc vapors.
Carbon cloth ls up to 20 tirnes more efñclent ln the
removat of organtc vêrpors than granulated carbon.
givlng Headline cartridges exceptlonalfiow and life
cF'¡aracteristics.

GRADE Cç ADs. ORPTION CARTRIDGES

vâpour rr\ â PUra

lnmt
ñlt rü¡þa

Itt ?t¡þa

6RADE CC ADSORPTION CAR"R¡DC¡E
HOW ll WORKS

À
t&
Ër
ffi
F*

¡\

(

)

RECOMMENDEÞ PREFILTIR/ADSORBER COMBINATIONS

t
l/q'

w
t¿

ïat, I

tv¿

r
3'

6

^ADSORPTIONCH/AR/ACTERISTICS
E)(CELLENTADSORPTION - F'ryDRocAREtoNS ca g ¡¡169¡

FREONS

OILVAPOR

ALCOHOLS

ALDEHYDES & KETONE!¡

AROMAÎC FIYDROCARETCTNS

. METI.IANE

CARBON MONOX|DE

CARBON DIOXIDE

ACETYLENE

AMMONIA

AMINES

'iYDROCAFBONS 
C3 6 ISWE\

UTTLEADSORPNON

5 scûn

t5 scfirr

¿10 scfn

8{) scfrrr

!25 scfrn

25() scf¡l

56() scfrn

315.3r5A + t2.32.CC

350.360A + ZS64-CC

370A+ 2$t7&G

eeoA'+ 3&152.CC

385A + 5Í.æO.CC

390A + 5r47æC

3954 + 6:t-764-CC

315.3rsA

360F.360AF

370F,370AF

38OAF

3854F

3gOAF

39sAF

Llne Slze Ma<imumfrowrate
at IOO psig

Adsorber Houslng
and cartrldge code

Pleñlter Houslng
(use 5OC elemenÐ



)

HI6H EFFICIENCY COALESCING
P¡¡aP¡\TION + HIGH QUALTTY
PRTSSURE REGULATION
ln one convenient piggy-back unit. Headline
coalescing filter regulators comblne all the
advantages of coalescinE filtration using grade
SOC fiÌter elements with a high performance
pressure regulator. The regulator ls placed
downstream of the coalescer to provide clean, dry
air at constant pressure, irrespective of the
pnessure drop across the êoalescer.

#
FR315 FR360 FR!¡701\

PRI NCIPAL SPECIFICATTONS

w
w

es,r7&s0c

AI
A

SS & Buna-N
ao
250

FF370A. 30
.60
. t30

I

w
w

25-64.50C

AI
AI

55 & Buna-N
7:i0
2s0

FR360A. 30
.60

.. .t30

I

w
V4'

25.64-s0C

A
Pc

SS & Buna.N
1m
150

FR:t60. 30
-60
.tÐ

g

l/4'
tE

t2-32-sæ,

AI
A

Nylon 6r Bun&l,l
220
250

FRltSA. 30
-60
- 130

I

w
1Ål

r2-32-50C

Al
Pc

Nylon & Buna-N

1?;0

t50
FR3r5. 30

.@

.130
6

MODEL NO.

PORT

6AUOE PORTS

FILTER ELEMENT CODE
Ii4ATERIALS OF CONSTRUCÎTON (t)
- Head
-Bo\ rl

- lntemals
Maximum TemÞ€ratr¡re (F)
Maxìmum lnlet Pressure Qsigt
Regulated Rrnge G30 pslg

5-60 psig
lGl3O pslg

%Drop at ma¡<lmum frow rate

FR:I7OAFR36OAFR:¡60FR:¡l5AFR:II5

(l) Material abbreviatlons: Al=Anodlzed alumlnum, Pc=Polycarbonate. SS=Stainless Steel.

FLOW CHI\RACTERISTICS

Ç

t¡I
Nc
I0
UÍ
ßÞ{
5

E

I
t

?5

50

z3

o
o to eo 3{,

FLOI\' 6CFM'

.o 50

uærEüñ*ffi
Ë&NËs|ÑãB
ffiffi

I
ùt
E
J

H
ôu
I
;
H

75

50

2â

o
o 5 Ío 15

FLOT'V (5CFM'
¿o 25

E
U
Ë
e
ø
UI
I
¡
H

175

't50

125

1

7à

50

e5

o
o t 2345

FLO/tf (SCfiú)
6

FR370A-3()/60/13()FR360-30/60/r 30FR3rs-30/60/13(,

\t

ACCESSORIES

MOUNTTNG BRACKETS
Flltrr Mountlng Br.ck.tt .r.
¡v¡lhbl. f,or rnorû H..dlln Flltor¡.
Tlro modj no. forr¡clr hou¡lng l¡
glv.n ln tlìr t bl.¡ on Þ¡9n. { & 5.

7

BOWL GUARDS¡
Av¡ll¡bb tor rll
fTlt¡n wlth
polyc¡rtonât
Þlr¡tlc bowl¡ to
protrct rgnlnrt
lmÞ.ctd.m.g..
l{..dlln.
rtcommrr¡dr tlraû, ln
ià. lnt r..t ot
¡rllty, bowl gurrdt
elwryr br ln¡t¡lbd.

DIFFERENTIAL PRESSURE
lNDTCATORS

Dlf trnrrtl¡l Pr..3urr.
lndlc¡tor¡ can bo
lnrtrll¡d on ¡ll Hordllno
Fllt rt to glvo Po¡lthn
vlru¡l lndlcrtlon ot
tàan.dtochanga
al.manta"
DlfÍ.r'.ntlrl Prlr.uñ

bo br¡llt lrtto tt¡r h¡rd
onmrnynrodrla



COMPRESSED AIR FILTEFI SYSTEMS

AIR FLOì¡¡ ¡¡qTES in SCFM at Z psi pressure Drop

(l)Airl¡ne pressures above 150 psig appV only to houslngs with aluminum bowls.
tlor¡sings w¡th polycarbonate bowls are limited to .l50 psig.

WARRANTY
HEADUNE FILTERS WARRANÎS their products against defects in material and workmanshlp for a period ol one year from tùe date of purchase.
þrovidlng use was in accordance with Headline Filters recommendations. lf product fails to perfonn as warranted. Headline Fltters will replace tha
product free of charge. The company will not be liable for incidental or consequential damages, hbor chargeg, delays, or any other charges. We
make no other wananþ, expressed or lmplied.

The user through his own analysis and testing is solely responsibte for product selection and ensuring all reasonabte safety end wamlng
requlrements of the application are met.
HEADUNE FILTERS reserves the rigtrt to make deslgn changes and lmprovements in our products at any time without notica.

Olstributed byr

HEADLINE FILTERS
Headllne North Arnertca lnc.
340,62 James J. Pompo Drlvc
Fraser Ml 48()26
Phone: €1O) 296-8007
Fa¡r: (81O) 296-80gl

rll
ol
ol

p
ûl

lr

Ëû
6
o

0

1200560365170cc
tTto79552024050c

59002800180083570c

53954,395AF

470250t6376cc
65535023010650c

2620140091042570c

2'39OA 39OAF

2351258l38cc
330t7511453s0c

150080052024070c

1V¿I85A,3E5AF

8052 15024cc
t87100653050c

750400?:6012070c
vd

or I'
380A,380AF

75402612cc
1126039185(r
?ß0150984570c

w
370..3?01

370Ft

3?0À 3?oAF

2815104.5cc
4725t6I50c

12265422070c
1/q'

or th'

360,360t

360Ft

360À 36OAF

9.45.03.31.5cc
t79.05.92.750c

5630209.070c

w3t5,3t5A

10080 25O(r)200(|)t5060¡¡0202

AIR L¡NE PRE:SSURE (p5I9)ELEMENT

GRADE

UNE
stzE

HOUSttr¡G MODEL

rü
'Bulletin HF 21 1A Printed in the UK



 



RUFFNECK'
Heaters
Owner's Manual

l-l- t'l-A,oA16

ffiffiwv
tx4 senes

o

Electric Forced Air Heaters for Hazardous locations

This manual covers the installation, maintenance, repair and replacement parts.

MODEL CODING

FX420-480360-35
1- L 

^,ro*orr 
RAïNG

| 
'.,r*r,

PHASE

VOLTAGE

FAN SrZE (TNCHES)

4th GENERATION

MODEL SERIES

APPROVED LOCATIONS

The Electric Forced Air Heaters are

CSA certified and/or UL listed for the following locations

Class l, Divisions 1 & 2, Groups C & D;
Class ll, Division 1, Groups E, F, & G;

Class ll, Division 2, Croups F & C;
Class l, Zones 1 & 2, Croups llA & llB;
Temperature Code T3B 165"C (329"F)

(50 Hz & 60 Hz Models)

For details of hazardous locations with potential for
explosion, refer to the Canadian Electrical Code, Part 1,

Section 1B or National Electrical Code articles 500-516.

@ Part No. 5031-10 Printed in Canada

RUFTNECK and VacuCore are registered trademarks of Lexa Corporation. Copyrighto 2000. All rights reserved.

WARNING!
READ ALt IMPORTANT NOTICES ON PAGE 3.

CERTI FI ED LISTED



Heater Model:

HEATER MAINTENANCE CHECKLIST
For Electric Forced Air Heaters

Serial No.:

Maintenance Done By:Date of Maintenance:

Comments:

Photocopy

th¡s page

lo¡ reuæ,

WARNING
Disconnect heater from power supply at integral disconnect or fuse box before opening enclosures or servicing heater.

Lock the switch in the "OFF" (open) position and/or tag the switch to prevent unexpected power application.

lF INTEGRAL DISCONNECT lS BEING SERVICED, verify that power has been disconnected at fuse box or main panel

Lock the switch in the "OFF" (open) position and/or tag the switch to prevent unexpected power application.

This heater should only be serviced by personnel with heating and hazardous location equipment experience.

PERIODIC (before and as required during heating season)

'1. CLEAN D Finned Tubes

E Fan

D Fan Cuard
fì Motor
D Louvers

2. CHECK

Remove dust using compressed air. Do not spray with water or solvents.
Do not immerse in water or solvents.

1. ELECTRICAL
D Check all terminal connections and conductors. Tighten loose connections. Conductors with damaged insulation

must be replaced.
tr lnspect contactor contacts. lf badly pitted, burned or welded shut, replace w¡th factory supplied contactor.
-r t^]^^-t' r.'.-. truse r^ating and type are cn printed ci¡'cuit bcard. Correct fuse must be in the active fuse clip. lt is

recommended that a spare fuse be stored in the spare fuse clip.
D eheck al! explosion-proof conduits. Replace damaged conduits. All threacied conduit connections must have a

minimum 5 turns engagement. Straight threaded conduit must protrude a minimum of 1/16" (1 .6mm) inside

enclosures. Taper threaded connections must be at least hand tight.
D Check electrical resistance on all load side legs. Reading should be balanced (t 5%).

l. tvt tt_r1¡\l\ tLl\L
tr Check for fluid leakage. The heater core is vacuum charged and contains ethylene glycol which is poisonous. lf any

fluid leakage occurs from the heater, disconnect it from the power supply and have the core replaced. A factory
supplied exchange core can be shipped immediately from stock. Refer to the "Repair and Replacement" section for
details.

D Check all enclosures. lnterior of enclosures must be clean, dry and free of foreign maierials. Threaded covers must

be installed and hand tight.
Note: Enclosure joints are metal to metal. Do not use gasket material or sealant in joints. A grease is applied to the
joints at the factory and should be left intact.

tì Check motor shaft bearing play. Replace motor if play is excessive, or if motor does not run quietly and smoothly.
Motor bearings are permanently lubricated.

tr Check fan. Replace immediately if cracked or damaged.

ü Check louvers. Louver screws should be tight. Louvers shall not be fully closed or override stops.

fì Check the tightness of all hardware. All nuts and bolts, including mounting hardware, must be tight.
tr Turn heater on for a minimum of five minutes. Check for warm air exiting heater through louvers. Crackling or

pinging noises within heater during start-up are normal.

For assistance/ please call
Toll Free: 1-800-661-8561 (24 hrs)

U.S. & Canada

D Motor for smooth, quiet operation

B Louvers for proper angle and tightness

tr All explosion-proof covers for tightness

')

season)ANNUAL

llaH5,5l5"*



WARNINC
Read and adhere to the following. Failure to do so may result in severe or fatal inlury.

IMPORTANT NOTICES

'1 . Read and follow all instructions in this manual.
2. Heater is to be used only in atmospheres having an

ignition temperature higher than the heater's maximum
rated operating temperature as shown on the heater
data plate. Refer to applicable electrical codes for
additional information.

3. Heater to be used only in the hazardous locations
indicatecl on the heater's rlata plate.

4. Heater is for dry indoor use only. Do not ¡mmerse in
water. Do not store or use in areas exposed to rain or
snow.

5. Heater is to be connected ancl serviced only by a

qualìfied electrician experienced with hazardous
location equipment.

6. lnstallation and wiring of the heater must adhere to
all applicable codes.

7. Disconnect heater from power supply at integral
disconnect or fuse box before opening enclosures or
servicing heater. Lock the switch in the "OFF" (open)
positìon and/or tag the switch to prevent unexpected
power application. lF INTECRAL DISCONNECT lS

BEINC SERVICED, verify that power has been
disconnected at fuse box or main panel. Lock the
switch in the "OFF" (open) position and/or tag the
switch to prevent unexpected power application.

8. This heater is equipped with a single bimetal
overtemperature high-limit. lt is of the automat¡c reset

type and therefore the heater may restart without
warning. The heater is not to be operated with the
high-limit disabled or disconnected from the
control circuit.

9. Venting pressure of the pressure relief valve is factory
set. Do not tamper with lock nut.

LOCATION
For optimum heating, the heater should be installed as follows:

1 . There are no obstructions that may impede the heater's air
inlet or discharge.

2. The air discharge is directed into open areas and not at
occupants.

3. The air discharge is not directed at a thermostat.
4. The air discharge is directed across areas of heat loss, such

as doors and windows (see Figure 1).

5. The air discharge is directed along and at a slight angle
toward exterior walls (see Figure 1).

6. lf equipment freeze protection is important, direct air
discharge at equipment.

7. Air discharge streams support each other and create a

circular air flow. lt is not required that the heater's air
throw reaches the next heater (see Figure 1 ).

WARRANTY WILL BË VOID
IF INSTRUCTIONS ARE NOT FOLLOWED

INSTALTATION
The installation instructions provide a general guideline for the installation and wiring of the heater

All applicable codes must be adhered to.

MECHANICAL

10. Operate the heater only while it is permanently
mounted in an upright position. Refer to the
"lnstallation - Mechanical" section for details.

1 1. Heater must be kept clean. When operating in a dirty
environment, regularly clean the finned tubes, fan, and
ian guard. Follow the recommended maintenance
procedures. Refer to the "Heater Maintenance
Checklist" section for deta¡ls.

1 2. The heater core is vacuum charged and contains
ethylene glycol which is poisonous. lf any fluid
leakage occurs from the heater, disconnect it from the
power supply and have the core replaced with a

factory supplied core. Refer to the "Repair and

Replacement" section for details.
13. Do not operate the heater with any of the louvers fully

closed or overriding their stops.
14. Do not operate the heater ìn atmospheres corrosive to

steel or aluminum.
15. Do not operate heater in ambient termperatures above

40'c (1 04'F).
16. Use factory approved replacement parts only.
17. See applicable electrical codes for seal requirements in

field installed conduits. Factory installed conduits
require no further sealing.

18. Crackling or pinging noises within the heater core
during start up may occur. This is normal.

1 9. Air discharge near the bottom of the heater may be

warmer than the top. This is normal.
20. lf there are any questions or concerns regarding the

heater, contact the factory. Refer to the last page of
this manual ior details.

HEATER LOCATIONS

EXTERIOR WALL

{

I
rU]

å

\

EXTERIOR

Þ

-3-

FIGURE 1



MAXIMUM TILT ANGLES
(Either d¡rect¡on)

t12 1"
(12.7nn) (25.4mm)

¡f
Æ

: +---.'.-- i3::'¿:¿¿-.
_ ----=-:.-a'----:==1+:
-ìi:::::..::-:;

FIGURE 2

MOUNTING
1. The heater must be permanently mounted in a level,

upright position for operation. See Figures 2,3, and 4
for maximum tilt angles, installation clearances, and
ohvsical dimensiond.
i.oíease of installatiorr, a variety of rrrourrtirrg kits are
available from the factory.

2. Tþp ¡n¡r-rnting structure must be strong enough to:
a. support the heater's weight, refer to the

"Specifications" section,
b. provide sufficient stiffness to prevent excess¡ve

vibration, and
c. withstand harsh situations such as transportable

installations.

MINIMUM INSTALLATION CLEARANCES
(MUST BE IVAINTAINED FOB SERVICE AND AIR FLOW)

No clearance required above healer
excepl as noled (See nole #1 )

30"+ (762mm)

Cabinel heighl plus
2 ¡n.(51mm) lor ease
ol core r€moval
(seê Figure 4).

(ro2mm)

,t.
OBSTRUCTION

Noles:
1. All models 1okw and less wilh ân lntegrâl Disconnect sw¡lch requ¡re 1 " (25mm)

mounting clearance above lhe heater (See Dimensio¡ "F'in figur€ 4)-

.. 10'-- '¡i <_-
I {1829mm)

(254mm)

Forlhe maximum nounting heighl lo ensure
warm a¡r reaches the floor, refer to lhe
"SPECIF|CAT|ONS section.

I
FI ÔOR

17

tl /1õln.

493792690
E

JtsJ¡6Jt-J/1627-sf16ln.

671572Ðo
D

26-1 /222-1 /2lt1/2
82ã724622

c ,È1/'ln.

B
2ç3/1622-3 /161A-3/16

1791702ô4

7-1 /166-11l168-1 /16ln.

20.9-J512.5-2025-r0
Dtu,

DmgoN^L folRñcß Él/E (azmn)

5/8"

(2 PLCS)

5/1' ¡t.t
(roñ iEMorE RooÍ

lrËRMosf T, rF APPUCABI,¡)

',NPT(Fm RE^D LR¡NG ot'r
HEAIERS INüOUT

|NÌEGRAL D|SCoNNECÐ

NPT
ON

|NÍEGRAL DTSCOT{NECT)

5/8'[l37mm]

3/8' l28rrtn7

If 6mm]

5/1^'t212mñl

.s/18'
Itt4.3mm]

VOTJNTING HOI-E

Zl6' [l69mm]

1/2'Í11Dññ7

MAX.

FIGURE 3

CENERAL
1. Use only copper conductors and approved explosion-proof wiring

methods during installation. Refer to the "Technical Data" table
and heater data plate for conductor rating.

2. External overcurrent protection is required. Refer to the "Technical
Data" table and heater data plate ior voltage, frequency
amperage, and phase. Supply voltage is to be within 10% of the
data plate voltage.

FIELD WIRING
1. The supply conductors, ground conductor, and room thermostat

conductors (see point 2, page 4J all pass through the 1 " NPT
opening (see Figure.5) and are to be wired into the control
cnclosurc (scc Figurc 6A).

ELECTRICAL

Heater may be supplied with a factory installed built-in room
thermostat (see Figure 7). On heatels not supplied with this
option, it is recomnrended that a remote room thermostat be used.
Connect the remote room thermostat conductors to the printed
circuit board terminal block marked "TSTAT".
Any thermostat used with this heater must:

a. be of an explosion-proof type,
b. be rated 125 V minimunr,
c. have a nrinimum 2 amp capacity, and
d, open on temperature rise.

Appropriate hazardous location room thermostats are available
from the factory.

TICURE 4

2.

-4-
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3. Heater may be supplied with a factory installed built-in integral
disconnect. (See Figure 68)
Field Wiring for lntegral Disconnect:
a. Power Supply conductors and Cround conductor pass through

1"NPT opening of Disconnect Enclosure (see Figure 68). Supply
conductors to be wired to Disconnect Switch inside. Cround
conductor to be wired to Cround Lug fastened to inside of
Disconnect Enclosure.

b. If applicable, Remote Roonr Thermostat conductors pass through
3/4"NPT opening of Tee fitting (see Figure 68) and are to be wired
to printed circuit board terminals marked "T'STAT".

c. To reduce risk of ignition of hazardous atmospheres, conduit runs
must have a sealing fitting connected within .l 

B inches (457 mm).
Factory installed conduits require no further sealing. lntegral
Disconnect is sealed at factory.

FINAL INSPECTION
Before application of electrical power:

a. Check that all connections are secured and comply with the
applicable wiring diagram (see Figure B) and code requirements,

b. Confirm that the power supply is compatible wirh the data plate rating
of the heater,

c. Remove any foreign objects from the heater,
d. lnstall all covers and verify that all enclosures are well secured, and
e. Ensure that the fan rotates freely. See Figure 5 for proper direction of

fan rotation.

FICURE 6A FIGURE 7

1" NPT opening Rear View of Heater

Do not install conduit below heater (see Figure 3).

Air exits through

Motor

louvers.
for field wiring

junction box

Control enclosure

and cover

Control Enclosure & Field Wiring Connect supply conductors

to this side of contactor.

Contactor load

side terminals,

this side for

For a 1 -phase

heater, use these

contactor lugs.factory wiring
only. Active and spare

fuses (see parts liso

Crounding lug
Printed circuit board's

terminal block

Optional factory
installed built-in

room thermostat.

Optional factory
installed builrin

disconnect.

Optional Built-in Disconnect & Field Wiring

Sealed at Factory

3/4" NPT
(Remote Room

Thermostat

if applicable)

Switch load side
Active and

Spare fuses

(see Parts list)

terminals, this

side for factory

only.
wiring

Printed circuit
board terminal

1" NPT

(Power Supply)
Terminais marked

"T'STAT"

Connect Supply Conductors to this

side of Switch

For a 1 -phase heater use these

Switch terminals
Grounding Lug Õ

5
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WIRING DIAGRAMS
OPTIONAL
INTÊGru

DISCNEfr FUSE
ÕPTIONAL
Nfreru

OISONNECT
FUSÉ

P.C.
V AOARD [3

|2

L1t1

? +
AEMEM

ELEMENIS

AUTqÊSET
EMPffirure

Ht6H-ftMtl

R@M
rSTAT

AUIO-RESEI
EMPEUTURE

HIGH.LIMIf

RæM
ISTAT

All l-Phase All 3-Phase 60Hz
& 3-Phase 50Hz 415 Volt

OPTIONAL
INEGru

otscoNNEc¡ ]ruSFORMER FUSE

L3

t1

P.C

ê

CONTACfOR
AUTORESEI

TEMÆMTURE
Hrêx{tiltf

lsl T

3-Phase 50Hz 380 Volt

1t

FIGURE 8

361 B4071'1 3.123.640B3q.031 .221 ,820
.1.0

322_4415FX420-415350-22.4

361 B406618.0aa Ê301025.920.714,510o.7314.9415tx416-415350-14.9

361 B405818.833.9151413.010.47,240o.737.5415FX412-415350-7 .5

361 I405016.229.215146.45.13,5100.7.)3.7415FX412-415350-3.7

361 B406812.222.040I39.831 .B20,2301.03?n o380FX420-3 80350-20.9

361 B406520.236.435B31.825.416,220o.7316.7380FX41 6-380350-1 6.7

361 B406115.127.2251023.819.01 2,030\t-/312.5380FX41 6-380350-1 2.5

361 B405721 .137.9201216.012.8B,'t 000.738.4380FX41 2-380350-8.4

361 I405315.828.4r51412.O9.66,0200.736.3380

FX412,220150-4.2

FX412-220150-6.3

FX41 2-2201 50-8.4

FX41 6-2201 50-12.6

FX412-380350-2.5

FX412-38O350-4.2

FX412 380350,6.3

361 B404918.4).) -z'I 5148.06.43.9300.7/1380

co,\lt{croR
PART

NUMBER

361 B

361 I
3618

3619

3619

361 B40451 1.019.715144.83.82,260o.732.5380

406115.327.5BO471.6) / .)12,1002.0112.6220

405721 .137.950647.838.2B,'1402.O18.4220

405315.828.440BJJ.O28.66,0502.O
.l

o.J'))(\
404918.4251023.919.r3,9502.O14.2220

40451 1.019.7151414.311 .42,2702.O12.5220FX412-220150"2.5

CORE
PART

NUMBER

"C"I

MAXIMUM
FIJSE SIZË

(A)

SUPPLY
WIRE
slzE

(AWC)

CIRCUIT
AMPACITY

(A)

CU RREN]

(A)

HEATER
WATTACf

(w)

MAX.
MOTOR

NAMEPLATE

CURRENT

(A)

T
d

NOMINAI
WATTACI

(kw)

VOLTACT

iv)

+3
å<o?

FozMODET

RISE

@ FX4 TECHNICAL DATA FOR 50 HZ ELECTRIC AIR HEATERS

NOTES:
1 . Minimum concluctor size for 3O.C (86'F) ambient. Derate conductor for ambient temperature. Use minimum 90'C (194'F) insulatìon.

2. l-leater ¡s functioning normally if at rated voltage the amp draw is wìthin 1O% of the value in this table.

3. Operat¡on at lower voltages will result ìn reduced heat output ancl amp draw.

6-



3619407415.628.045B42.1600 
|

35 | , I o.B lt+,zool tt.zFX420-600360-35
3619407315.628.O60652.642.134,2001.0335480FX420-480360-35
36.1 B407214.626.340B3 6.128.929,1900.8330600FX420-600360-30
3619407114.626.350645.136.129,1901.03304BOFX420-480360-30
361 B407012.221 .935B30.124.124,2100.8.l25600FX420-600360-25
36'l B406912.221 .940B37.630.124,2101.0125480FX420-480360-25
361940681) )21 .9BO475.160.124,2102.O325240o*FX420-240360-25
361 I406720.136.1251024.019.219,410o,6320600tx416-600360-20
361 B406620.136.135o30.124.119,410l)./20480FX41 6-48O360-20
3619406620.136.160652.141 .719,4101204BOFX41 6-4801 60-20

3619

361 B

361 B

361 I
3619

3619406520.136.170460.148.119,4101.4320240a*FX416-240360-20
406420.136.170469.4qq q19,4101.4320208FX416-208360-20
4063I.5.027.1201218.014.414,4000.615600FX41 6-600360-1 5

406215.027.12510)') E,18.014,400o.73'l 5480FX4'l 6-480360-1 5

406215.027.140o39.131 .314,4001.3'I'l 5480FX41 6-4801 60-1 5

406115.027.150645.136.114,4001.43
.i 

5240FX41 6-240360-1 5
3619406115.027.1BO478.162.514,4002.71

'1.5240FX41 6-2401 60-1 5

3619406015.027.160652.O41 .614,4001.43
.l 

5208FX416-208360-.t 5

361 B405920.637.2151412.O9.69,6900.6310600FX41 2-600360-1 0

36.1 B405820.637.215141.5.012.O9,6900.7310480tx412-480360-10
361 I405820.637.2301026.020.89,6901.3110480FX412-480160-10

361 B

361 B

3619

361 B

3619

36.1 I405720.637.235I30.124.19,6901.4310240FX412,240360-10
405720.637.260652.141 .79,6902.7110240FX412-2401 60-1 0

405620.637.235I34.827.89,6901.4310208FX412-208360-10
405620.637.270460.148.19,6902.7110208atFX412,208160-10
405515.527.915149.07.27,2000.67.5600tx412-600360-7 .s

405415.527.9.t 
5141'1.39.07,200o.737.54BOFX412-480360-7 .5

361 B405415.527.9201219.515.67,2001.3
.l480FX412-48O1 60-7 .5

361 B405315.527.925'I 022.518.07,2001.437.5240FX412-240360-7 .5
361 B405315.527.940B39.131 .37,2002.717.5240FX412-240160-7 .5

36.1 B4052't 5.527.930't 026.O20.87,2001.4a7.5208tx412-208360-7 .5

JO I O

361 B

361 B

36.1 B

36.1 I
36194052

.1 
.5.527.950645.136.17,2002.717.5208FX412-208160-7 .5

405117.631 .6'l 5146.04.84,7000.635600FX41 2-600360-5

40.5017.631 .615147.56.04,700o.735480FX412-480360-5
405017.63.r .6151413.010.44,70015480FX412-4801 60-5

404917.631 .6
.t 

51415.012.O4,7001.435240FX412,240360-5
404917.6l l.t)301026.O20.84,7002.715240FX412-240160-5

361 B404817.631.6201217.413.94,7001.4J5208FX412-208360-5
361 B404817.631 .6301030.024.O4,7002.715208FX412-208160-5
361 B404710.519.015143.62.92,7000.6f3600FX4.t 2-600360-3
361 8404610.519.015144.53.62,7000.733480FX412-48O360-3

36.1 B

361 B

36r B

361 B

361 B404610.519.015147.96.32,7001a
13480FX412 480160-3

404510.519.015149.07.22,7001.433240FX412-240360-3
404510.519.02012

.t 5.612.52,7002.713240FX41 2-2401 60-3
404410.519.01.51410.48.32,7001.433208FX412-208360-3
4044.t 0.519.02012

.t 8.014.42,700.2.713208FX41 2-2081 60-3

CCI'.JTACTOR

PART
NI.]MBFR

CORE
PART

NTJMBER

.C.F

MAXIMUM
FUSE SIZE

(A)

SUPPLY
WIRE
SIZE

(Awc)

MINIMUM
CIRCUIT

AMPACITY

(A)

TOTAL
CURREN-I

(A)

H EATER
WATTACE

(w)

CURRENT

(A)

I

NOMINAI
WATTACI

(kw)

VOLTACE

(vi

îi'
;<ózMODEL

TEMPERATURE
RISF

MAX.
MOTOR

@ FX4 TECHNICAL DATA FOR 60 HZ EI-ECTRIC AIR HEATERS

* - CSA Certified ONLY
o - Exceeds the 48 amp circuit limit of NEC 424-22

NOTES:
1. Minimum conductor size for 30"C (86"F) ambient. Derate conductor for ambient temperature. Use minimum 90'C (1 94'F) ìnsulation.
2. Heater is functionìng normally if at rated voltage the amp draw is within 10% of the value ìn this table.
3. Operation at lower voltages will result in reduced heat output and amp draw.
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SPECIFICATIONS FOR ALL 60 HZ MODEL

DS4-48-L for use only on heaters with total current not exceeding 48-Amps

Lockout bar accepts 114" To 7/1 6" diameter padlock shackle.
Optional lntegral Disconnect

-49'Fto 176"F(-45"CtoBO"C),shortterm Io24B"t (120'C). Donotstoreoruseareas
exposed to rain or snow. Do not immerse in water

Storage Limitations

-49'F to 104'F (-45"C to 40"C)Temperature Li nr itatio¡-ts

T3B 165'C (329'F) Class I & llTemperature Code Rating

Preset 1OO psig (690 kPa) seep pressure relief valve, aluminum body, no field serviceable parts.Overpressure Protection

Heavy walled, O.122 in. (3.1 mm) steel, cadnrium platedConduit Material

Steel with integral aluminum fins, vacuum charged and herm eticallv sealedCore

14 ga. (0.075 in.) (1.90 mm) steel. Epoxy coated with five-stage pretreatment, including iron

phosphate.
Cabinet Material

Long life formulated ethylene glycol and water, freeze protected to -49"F (-45'C).Heat Transfer Fluid

4Oor75 amp. Ratedfor500,000mechanical operations..l 20Volts, l5VAcoil (separately

fu se-p rotected).
Contactor

Multi-tap primary, .l 
20 V sect-xrdary, 25 VA.Control Transformer

Explosion-proof. 36'F to 82"t (2"C to 2B'C)Optional Bui lt-in Thermostat

120 Volts, 0.128 amps, 15V4. (Crounded)Control Circuit

Automatic resettype, snap-action bimeial, open orr ienlperature rise. Rateci 100,000 cycles

at 10 amps, handles 0.128 amps
Temperature H¡gh-L¡mit

Three long-life, low watt-density, high grade metal-sheathed elements.Heating Elements

f,.,^ ô/1r- i^ t1 A 2 
-*ì 

J;.-^r^' h^l-" ,t fnn nf hort¡rr vvu // r rr¡,rr/ urúrrrrL\r--: , r r-l--/vluuilLil rH nurcs

Split design with close wire spacing. 1/4 in. (6.3 mm) dia. probe will not enterFan Cuard

Aluminum blade. Steel spider and hub with 5/B in. (15.875 mm) boreFan

Explosion-proof. Thermally protected. Permar.rently lubricated ball bearings.l 725 RPMMotor Type

l.lt/!{A Type 7 & 9. For dry, indoor usc only,. Do not immerse in rvater. Do not store or use

in areas exposed to rain or snow
Er rclosur es

218
99

187

B5

165

75
with
DS4-48-L

(lbs.)

(kg)

Shipping

Weight

204

93

173

79

151

69

without (lbs.)

D54-48-L (kg)

168

76

147

67

125

57

with (lbs.)

DS4-48-L (kg)

Net

Weight

154

70

133

61

111

50

without (lbs.)

DS4-48-L (ks)

20

508
16

406
12

305
Fan Diameter (i n.)

(nrm)

1/2

0.373
1/4

0.187
1/4

o.187
Motor Power (HP)

(kw)

20

6.1

10

3.0

10

3.0
7

2.1

Max. Mounting Height

(to underside)

(ft.)

(m)

70

21 .3

40

12.2

30

9.1

15

4.6
Horizontal Air Throw 1lt.)

(m)

950

6711

3600

611 6

1750

2973

Rqrì

1 444

trnô

850
^:- trì^..,

@ 21"C (nr'/h r.)

6,000

1,829
7,000
2,134

1 0,000

3,O48

7,000
2,134

1 0,000

3,O48

7,000
2,134

1 0,000

3,O48

8,000

2,438
12,O00

3,658
Max. Altitude (fr.)

(m)

.tJ30252015107.55.,NominaUrW

-o-



SPECIFICATIONS FOR ALL 50 HZ MODET

DS4-4S-L for use only on heaters with total current not exceeding 48-Amps.

Lockout bar accepts 1/4" to 7/1 6" diameter padlock shackìe.
Optional lntegral Disconnect

-49'F fo 176"F (-45"C to BO'C), short term lo 248'F (120'C). Do not store or use areas

exposed to rain or snow. Do not immerse in water.
Storage Limitations

-49'F to 104'F (-45"C to 40'C)Temperature Li mitations

T3B 165'C (329'F) Class I & llTemperature Code Rating

Preset 100 psig (690 kPa) seep pressure relief valve, aluminum body, no field serviceable partsOverpressu re Protection

Heavy walled, 0.122 in. (3.'l mm) steel, cadmium plated.Conduit Material

Steel with integral aluminum fins, vacuum charged and hermetically sealedCore

14 ga. (O.O75 in.) (1.90 mm) steel. Epoxy coated with five-stage pretreatment, including iron

phosphate.
Cabinet Material

Long life formulated ethylene glycol and water, freeze protected lo -49"F (-45"C).Heat Transfer Fluid

40 or 75 amp. Rated for 50O,0OO mechanical operations. 120 Volts, 1 5VA coil (separately

fuse-protected).
Contactor

Multi-tap primary, 1 15 V secondary, 25 YA.Control Transformer

Explosion-proof. 36"F to B2"F (2"C to 2B'C)Optional Built-in Thermostat

1 15 Volts, 0.130 amps, 15V4. (Crounded)Control Circuit

Automatic reset type, snap-action bimetal, open on temperature rise. Rated 100,000 cycles

at 10 amps, handles 0.130 amps.
Temperature High-Li mit

Three long-life, low watt-density, high grade metal-sheathed elements.Heating Elements

lwo 9/1 6 in. (14.3 mm) diameter holes at top of heaterMounting Holes

Split design with close wire spacing. 1/4 in. (6.3 mm) dia. probe will not enterFan Cuard

Aluminum blade. Steel spider and hub with 5/B in. (1 5.875 mm) boreFan

Explosion-proof. Thermally protected. Permanently lubricated ball bearings.1425 RPMMotor Type

NEMA Type 7 & 9. For dry, indoor use only. Do not immerse in water. Do not store or use

in areas exposed to rain or snclw.
Enclosures

218
99

187

of

165

75

with (lbs.)

DS4-48-L tkg)

Shipping

Weight

204

93

173

79

1s1

69

without
DS4-48-L

(lbs.)

(kg)

154

70

168

76

147

67

125

57

with
DS4-48-L

(lbs.)

tkg)

Net

Weight

133

61

111

50

without
DS4-48-L

(lbs.)

(kgl

1/2

o.373

20

508
16

406
12

305

Fan Diameter (in.)

(mm)

1/4

0.187
1/4

0.187
Motor Power (HP)

(kw)

20

6.1

10

3.0

10

3.0

7

2.1

Max. Mounting Height (ft.)

(to underside) (m)

60

18.2

35

10.7
25

7.6

13

4.0
Horizontal Air Throw (ft.)

(m)

3000

5096
1 450

2463

700
1189

400

679
Air Flow @ 70"F

@ 21"C

(CFM)

(nr'/hr.)

7,OOO

2,134

'I 0,000

3,048
7,OOO

2,134
1 0,000

3,O48

7,O00

2,134
1 0,000

3,048
8,000

2,438
12,OO0

3,658
Max. Altitude (ft. )

(m)

.,., 
^20.9't4.9&16.712.5&12.68.46.3&7.53.7&4.22.5Nominal kW

-9-



BUS-BAR CONFIGURATION
3.PHASE 3BO VOLT 50 HERTZ MODETS ONtY

BUS.BAR CONFICURATION
Arr 3-PHASE MODELS (EXCEPT 380 VOIT s0 HERTZ)

8US-BAR CONFICURATION
AtL 1-PHASE MODETS

H EATER ASSEMBLY DIAGRAM

5 @

Ootional built-
thbrmostat repl
item #16

tn
aces

See control
enclosure
assembly
diagram (below)

See hi th-l
lrly

imit
assem diagram
(below)

Çptional built-in
drsconnect swrtc h

HICH LIMIT
ASSEMBTY DIAGRAM

@

t

%
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FORC
PARTS tIST

ED AIR ETECTRIC HEATERS

Please have model and serial number
available before calling.

)

Kit, DS4 cover670967096709-)o
Switch, rotary647164716471-t/

Bus-Bar, Large Curved381 B381 B381 B36
Bus-Bar, Small Curved381 73817381735

Bus-Bar Strai3B.l 6381 6381 634
reH imit KitT408240824082JJ

Cover, Control Enclosure351 6351 6351 632
Printed Circuit Board Assembly351 4351 4351 431

Fuse, Buss MDQ-1/4 Amp351 9351 9351 930
Terminal, 6-14 ga. Screw Lug18761 876187629
Bracket, Printed Circuit Board3809380938092B

Transformer60 HERTZ: 3612 50 HERTZ 441627
Contactor26

Enclosure, Control35263525352425
Thermostat, Built-in Kit50325032503224
Enclosure, Thermostat49834983498323
Bracket, Thermostat37913791379122

Panel, Element Enclosure Cuard37903790379021
Cover, Element Enclosure351 0351 0351 020

Enclosure, Element37933793379319
Conduit Element Enclosure381 0381 0381 01B

Conduit, Control Enclosure

381 3

208/240V 60HZ|PH
220V 50 HZlPH
48OV 60 HZlPH

ALL 3PH

381 5
381 5
JO IJ

381 4

17

Enclosure, Condu it Ju nction383BJOJO-)o.)ô16
Conduiç Motor381 33812381 l15

Coupling, Motor37373737373714

Bracket, Motor Mount LeftJ/OOJ/ ôóJ/ôÕ13

Channel, Motor Mount3787J/OO378512

Bracket, Motor Mount Risht378937893789'11

Motor, Explosion-Proof240/480V 60 HZ3 PH:

380/41 5V 50 H73 PH:

6OOV 60 HZ 3 PH:

1699

1699

2433

208/240V 60 HZ 1 PH:
220V 50 HZ1 PH:
48OV 60 HZl PH:
208/240/480V 60HZ3PH
3BO/415V 50 HZ 3 PH:
6OOV 6OHZ 3 PH:

1 377
1 377
2396
1862
1 862
1 861

10

Fan Cuard Kit4080407940789

Fan20.9-30 kW: 4025

35 kW:4026
12.5 - 20 kW: 40242.5-5kW 4O22

6.3 - 10 kW: 4O23

B

Fan Shroud3784J/OJ37827

Panel, R¡ght Side378137BO37796

Louver Kit, c/w Screws

Panel , f oP3772377 137705

4077407640754

Panel, Bottom

Panel, Left SideJ/ /ó377737763

3775377437732

Core1

DESCRIPT¡ON20.9 - 35 kW12.5 - 20 kW2.s - 10 kwITEM

PART NUMBERS

** See technical data table for part numbers. NOTE: For items not shown, contact factory

- 11 -



WARNINC
Di,;rrlnncr:l ht¡;tkrr trorrl ¡xtwer su¡t¡tlv al inl(tgral tjì:;r:otlntlt:1 rlr lrl:¡r llox lleiorl

o¡x:nrng errllosurt:s or servicing lrt¡;ltr:r. I or:l< llrt'switr:ll ltl lht' "( )l t " (o[)c'll)

Jxlsìtiott arrrJ/or tag the switcll l() l)revulìl uttex¡x:rleri ¡xrwer a¡l¡llir::tttott
ll lNl l('l<Al l)lS('()NNl-(.1 ls lll'lN(; Sl:RVl(-l:lf ' veri11' lhal ¡xrwer lt'rs lter:tt

rliscrllnr:r:lerl ?ìt lus('box or tttain ¡.rarrel. Ior:k llrt'swilch irr thc "()f'["'(o¡x'r-rt

¡xrsitiorr ¿ìrì(l/or tag tht: switch 1{) [)reve¡ìt tltttlx¡ret:tt:ti ¡xlrver ap¡llir:atton
I lealer sLlrf¿lr:es trr;rv lre htll.

REPAIR & REPTACEMENT

1. After repairing any component:

a. check that electrical connect¡ons are correct and secure (see Figure B),

b. remove any fore¡gn material from enclosures,
c. ìnstall and secure all covers,
d. ensure that all fasteners are tight,
e. remove all foreign objects from heater, and
f. ensure a¡r exits through louvers and fan rotates counterclockwise when

viewecl from rear of heater (see Figure 13).

CORE
The heater core is vacuum charged ancl not field repairable.
For core removal:
1. Remove cabinet bottom and element enclosure cover'
2. Disconnect all wires entering element enclosure (see Figure 9).

3. Slightly loosen all cabinet bólts shown in Figure 9, to prevent the core from
bi nding.

4. With an assistant supporting the weight of the core, remove the 3 core
mounting bolts. Carefully lower the core out of the cabinet (see Figure 10).

5. To return core to factory, use crate supplied with exchange core to protect
the element terminals and plate threads.

6. To reinstall, lift the core up into cabinet while an assistant guides the
element wires into the element enclosure conduit.

/. Positron the core and tighten the 3 core mount¡rlB bolts. Tiglrterr tlre
remaining cabinet Lrolts.

TEMPERATU RE H IGH.LIMIT
1. Remove temperature high limit assembly and clean the inside of the

thermowell (see Figure i1). A clean therrnowell will ensure good thermal
contact.

2. Use only a factory suppliecl temperature high-limit to ensure safe o¡leration.

3. Apply a'small drop,3/32" (2mm) diameter, of heat sink com¡round to the

ceriter of the metal cap but do not spread. This is critical for proper thermal

contact between the temperature high-limit and the thermowell (see Figure 1 1).

4. Reinstall the temperature high-limit assembly with the snap ring and spring

into the thermowell withoufdamaging the insulating tube. Secure in place

with the cotter pin (see Figure 12).

f,¡^T^f, E^r\t e. EAtu l:ll^Ilrì
lvl\-r¡\-f l\¡ l/'lll Lx l,.'lll \¡v^nv

1 . Remove bolts holding the motor to the motor mount. On units with a built
in thermostat, removè the bolts on the back of the therrnostat enclosure.

2. Remove conduit #1 located between motor iunction box and control
enclosure by turning it in the direction illustrated (see Figure 13).

Note conduiti #1 anr|trZ are not interchangeable and have left harrd threads on

one end, llrìs end is indicated by a machined groove.
3. Remove the 2 piece fan guard assembly (see Figure 14).

4. L¡ft the motor assembly off the motor mount.
5. Before removing the fan, measure and record the location of the fan hub on the

motor shaft (see Figure 15). lf difficult to remove, use a Sear puller orr the fan hub.

6. To reassemble, pla-ce motor assembly onto motor mount and fasten the fan guard

to cabinet.
7, Simultaneously engage and tighten both ends of conduit f1 into enclosures.

Leave a 'l11 6"io l/lø' tl .O to 4.8 mm) gap between the motor and fan guard (see

Figure 16). Adjr,rst conduit #2 to center the fan in the shroud.

B. Tõensure a minimum 5 thread engagement, threaded ends of conduits must

protrude a mirrimt¡m of 1/16" (1 .6mm) into enclosures. The groove on conduit #2

must not be more than 7/8" (22mm) from motor coupling (see Figure 13).
g. Bolt motor to motor mount. Manually spin the fan blade to ensure fan rotates

freely.
.1 0. Air must exit through louvers and fan must rotate counterclockwise when viewed

lrom rear of heater (see Figure 1 3).

Remove this
core mou nting
l¡o lt & two
otlrers on the
opposite side.

I ôosen
bolts
only, do
not
remove.

Corrtrol
Enclosu re

Element

FIGURE 9

FIGURE 1O

Rt 11

Air inlet

7/8" (22mm)

(From groove to

face of couplìng)
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J unction
Fnclosu re

Loosen
bolts
orrly, t1o

not
remove.

Thermowell 3/32"
(2mm)
Drop

Conduit f2 Conduit Í1



FIGURE 14

FICURE 15

PRINTED CIRCUIT BOARD
1. After removing the printed circuit board (P.C. Board) bracket assembly

from the control enclosure, separa{e the P.C. Board from the bracket by
cutting off the plastic spacers (see Figure 1 7).

2. Reinstall a new factory supplied P.C. Board onto the mounting bracket
using rrew rron-conducting spacers of the same length. Spacers are
su¡rplied with a new P.C. Board. Reinstall the control circuit ground wire
to the printed circuit board bracket (see Figure B).

CONTACTOR
1. Loosen, but do not remove contactor mounting screws. Slide contactor

off mounting screws.
2. Replace with a factory supplied contactor of the same ratíng.

TRANSFORMER
1. Replace with a factory supplied transformer of the same rating.
2. On the new transformer, select primary wires to match heater voltage.

Ensure that the correct transformer secondary lead is grounded (see Figure
B). lnclividually terminate all unused wires using closed end connectors.

FUSE
Replace íuse with one of the same type and rating as indicated on P.C. Board
or refer to parts list. An extra fuse should be stored in the clips marked
"SPARF"-

H E AT I N G E L E M E N T S
Heating elements are an integral part of the vacuum charged core. A factory
exchange core can be shipped immediately from stock. Refer to "Core"
section for details.

CABINET PANELS
Bolt-on cabinet panels are individually replaceable.

INTEGRAL DISCONNECT
ROTARY SWITCH

1. Disconnect power supply at main panel before opening enclosure.
Lock and tag main panel switch in the "OFF" posìtion to prevent
unexpected power appl ication.

2. Center factory supplied replacement switch along DIN rail and secure
left edge of switch using pre-existing screw and lock-washer
(see Fìgure 1 B).

3. Re-establish electrical-power to heater. Confirm airflow enters core
through fan-guard and exits through louvers.

Mounting
Hole for
rotary
switch

o

TJ

u þ

o

- 13 -
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RUFFNECK'
Heaters

2827 Sunridge Blvd. N.E.
Calgary, Alberta TlY 6C1
Canãda

Phone: (403) 291-5488
Fax: (403) 291- 7042
www.ruffneck.com
service@ ruffneck.com

ffiffiwv

24 Hr. Hotline: 'l -800 -661-856'l
(U.S.A. and Canada)

Please have model and serial numbers available before calling.

Ðay5ElscK'

PTEASE ADHERE TO INSTRUCTIONS PUBLISHED IN THIS MANUAL.
Failure to do so may be dangerous and may void certain provisions of your warranty

For further assistance, please call:

LIMITED 3 YEAR WARRANTY
AII Electric Forced Air Heaters for Hazardous Locations are warranted against defects in
materials and .worl<manship fcr a period of three (3) years from date of purchase on the
following terms:

1. We will provide replacement parts free of charge as necessary to restore any unit to
operatine condition, provided that the inoperative parts be "returned to us freight
piepaid ãnd that the replacement parts be accepted freight collect.

2. The complete heater may be returned to our plant for repair or replacement (at our
discretion), provided that all related freight costs be borne by the customer.

3. Corrosion and contamination by dirt, dust, etc. will not be considered as defects
and, therefore, are not warrantable.

4. The heater must not be modified in any way.

5. The heater must be installed, used and stored only in accordance with the owner's
manual and placarded information.

This warranty shall be limited to the actual equipment involved and, under no
circumstances, shall include or extend to installation or removal costs, or to consequential
losses or damages.

-14-



RUFFNECK
Heaters

Guide d'utilisation
trffiwv

FX4 Serre
2O

Aérothermes électriques d'air forcer pour endroits dangereux

Lep

@

résent gurde comprend l'information relative à l'installation, à la
mar ntenance, àlaré aration et aux èces de lacement.

Part No 503 1 - l 0 Printed in Canada

RUFFNECK et Vacucore sont des marques de deposée
Copyrighto 1999 tout a droite réserver

ENDROITS APPROUVÉS
Les aérothermes électriques d'air forcer sont certifiés par le

CSA eVou homologués UL pour les endroits ci-dessous:

Classe l, Divisions 1 & 2, Croupes C &D;
Classe ll, Division 1, Croupes E, F, & C;

Classe ll, Division 2, Croupes F & G;
Classe l, Zones 1 & 2, Croupes llA & llB;
Code de température T3B 1 65'C (329'F);

(modèles de 50 Hz et 60 Hz)

Pour avoir plus de détails sur les endroits dangereux avec risque
d'explosion, consulter le Code canadien de l'électricité,

première partie, section 1B ou le

Code national de l'électricité, articles 500 - 516.

CODAGE DU MODÈLE
FX420-480360-35

T L rr,..or"E N.MTNALE

L *.o'

DIAMETRE DU VENTILATEUR (POUCES)

MODELE DE SERIE

¿E cÉ¡¡ÉRRroru

TENSION

PHASE

AVERTISSEMENT
LIRE TOUS LES AVIS IMPORTANTS DE LA PAGE 3.

CERÏIFIED LISTED



nsrr DE coNTnôlr pouR rA MATNTENANcE DE rnÉnorurRME
D'Électronique D'Air Forcer

No. Modèle D'Aérotherme:

Date De Maintenance:

Commentaires:

No. De Série:

Entretien Par:

cefte p¡8e
pour la
réutíliser.

AVERTISSEMENT
Débrancher la source d'alimentation ou à la débrancher intégré avant d'ouvrir les boîtiers ou d'en faire la maintenance. Bloquer le

commutateur en position /OFF" (circuil ouvert) ellou y mettre une étiquette afin d'éviter que l'appareil ne soil mis en marche par
inadvertance. Si la dél¡ranche intégré êtÌe entretien, véritice le courant être débrancher à la source d'al¡mentalion. Bloquer le commutateur

en position //OFF" (circuit ouvert) et/ou y mettre une étiquette afin d'éviter que I'appareil ne soit mis en marche par inadvertance.
L'¡nstallation et le câblage de l'aérotherme doivent être coniormes à tous les codes en vigueur. L'entretien de cet aérolherme ne doit être fait

que par du personnel expérimenté avec l'équipement de chauffage pour les endroits dangereux.

froide et nécessaire au cÐurcde

1. NETTOYER tr Tube à ailettes
tr Ventilateur
D Crille de protection
E Moteur
E Persiennes

2. VÉRIIIER Ü
I

tr

Si le moteur fonctionne [¡ien
Si l'angle des persiennes est bon et si elles t¡ennent
blen en place
Si tous les couvercles antidéflagrants sont bien vissés

Enlever la poussière à l'aide d'air comprimé. Ne pas vaporiser d'eau ou de solvants.
Ne pas immerger dans l'eau ou les solvants.

2

ÉrrcrRreuE
tr Vérifier tous les conducteurs et les bornes de connexion. Serrer les connexions lâches. Remplacer les conducteurs dont

l'isolation est endommagée.
ü lnspecter les contacts des contacteurs. S'ils sont très corrodés, brúlés ou si la soudure est en mauvais état, les

remplacer par des contacteurs fournis en usine.
tr Vérifier les fusibles. La capacité et le type du fusible sont indiqués sur la plaque à circuits imprimés. Le bon fusible doit

se trouver dans le porte-fusible en service. On recommande de garder un fusible en bon état dans le porte-fusible de
rechange.

ü Vérifier tous les conduits antidéflagrants, Remplacer les conduits endommagés. Tout Ies raccorder des conduit filets
sont besion minimum de cinq tour fiancailles. Les conduit droit filets doivent dépasser d'au moins '111 6"('l .6mm) dans
les boîtiers. Les raccordes diminuer doit être serrés à la main.

tr Vérifier la résistance électrique de toutes les bornes du côté charge. La lect¡-rre doit être la même (+5%).

MÉcANreuE
tr Vérifier s'il y a des fuites de fluide. Le faisceau de l'aérotherme est chargé à vide et contient de ì'éthylèneglycol, lequel

est toxique. S'il y a une fuite de fluide de l'aérotherme, débrancher ce dernier de Ia source d'alinrentation et faire
remplacer le faisceau. Un faisceau fourni en usine peut être expédié immédiatement à partir des stocks. Consulter la

sectio¡r "Réparation et renrplacenrent" pour avoìr plus de détails.
ü Vérifier tous les boîtiers, L'intérieur des boîtiers doit être propre, sec et exempt de corps étrangers. Les couvercles

vissés doivent être bìen poser et serrés à la main.
Nota: Les ioints des boîtiers sont métal sur r.nétal. Ne pas utiliser de ioints d'etanclréité ou de scellants. De la graisse
êqt miqe ¡rv iointc en Ucine et recter ¡ntâat

tr Vérifier les roulements à billes de l'arbre moteur. Remplacer le nroteur s'il y a trop de jeu oLr si le nroteur ne

fonctionne pas bien et silencieusement. Les roulements à billes du moteur sont lubrifiés de iaçon permanente.
ü Vérifier le ventilateur. Le remplacer a¡-rssitôt s'il est fissuré ou endommagé.
f Vérifier les persiennes. Les vis des persiennes doivent être serrées. Les persiennes ne doivent pas être conrplètement

fermées ou dépasser des butées.
Q Vérifier si toutes les pièces sont bien serrées. Tous les écrous et les boulons, v cornpris les pièces de support, cloivent

être bien serrés.
tr Faire fonctionner l'aérotherme pendant au moins cinq minutes. Vérifier si de l'air chaud sort par les persiennes. ìì est

normal d'entendre des bruits de craquenlent ou de cognement au démarrage.

RUFFNECK
Heaters

Pour assistance, veuillez composer
le numéro de la lignesans frais:

1-800-661-8561 (24 hr) Canada et É.-U.

.,

Ð



AVIS IMPORTANT
AVERTISSEMENT

Bien lire attentive les avis suivants et s'y conformer, sinon il y a risque de blessures graves ou même mortelles.

1. Lire Ies ¡nstructions du guide et les suivre.
2. N'utiliser l'aérotherme que dans des endroits où la température

d'allumage est supérieure à la température nominale maximale de
l'aérotherme, tel qu'indiqué sur la plaque signalétique. Se reporter
aux codes électriques en vigueur pour avoir plus de renseignements.

3. N'utiliser l'aérotherme que dans les endroits dangereux qui sont
indiqués sur Ia plaque signalétique de l'aérothermes.

4. L'aérotherme ne doit être utilisé qu'à l'intérieur, au sec. Ne pas

immerger dans l'eau. Ne pas entreposer ou utiliser dans les endroits
exposés à la pluie ou à la neige.

5. Seul un électricien qualifié et expérimenté avec l'équipement destiné
aux endroits dangereux peut faire le racccordement et l'entretien de
l'aérotherme.

6. Pour l'ìnstallation et le raccordement de l'aerotherme, il faut
respecter tous les codes en vigueur.

7. Avant d'ouvrìr un boîtier, débrancher l'aérotherme de sa source
d'alimentation à la débrancher intégré. Bloquer le commutateur en
position "OFF" (circuit ouvert) etlou y meftre une étiquette afin
d'évíter que l'appareil ne soit mis en marche par inadvertance. Si la
débranche intégré être entretien, véritice le courant être débrancher à

la source d'alimentation. Bloquer le commutateur en position "OFF"
(circuit ouvert) etlou y mettre une étiquette afin d'éviter que l'appareil
ne soit mis en marche par inadvertance.

B. Cet aérotherme est muni d'un seul bimétal l¡miteur de température à
maximum. Il est du type à réenclenchement automatique ce qui
signifie que l'aéroiherme peut se remettre en marche sans
avertissement. ll ne faut pas faire fonctionner l'aérotherme lorsque le.

bimétal à maximum est hors service ou débranché du circuit de
commande.

9. La pression de purger de la pression soulagement soupape être poser
à l'usine. Ne pas jouer avec l'ecrou serrure.

10. Ne faire fonctionner l'aérotherme que lorsqu'il est installé de façon
permanente en position verticale. Consulter la section "lnstallation -
mécanique" pour avoir plus de détails.

1 1. L'aérotherme doit toujours être propre. Lorsqu'il fonctionne dans un
environnement où il y a beaucoup de saletés, nettoyer régulièrement
les tubes à ailettes, le ventilateur et la grille de protection. Suivre les

procédures de maintenance recommandées. Consulter la section
"Liste de contrôle pour la maintenance de l'aérotherme" pour avoir
plus de détails.

1 2. Le faisceau de l'aérotherme est chargé à vide et contient de
l'éthylèneglycol, lequel est toxique. S'il y a une fuite de fluide de
l'aérotherme, le débrancher de sa source d'alimentation et remplacer
le faisceau par un faisceau fourni en usine. Se reporter à la sectron
"Réparation et remplacement" pour avoir plus de détails.

'13. Ne pas faire fonctionner l'aérotherme si des persiennes sont
complètement fermées ou dépassent des butées.

14. Ne pas fairefonctionner l'aérotherme dans des milieux où il ya
risque de corrosion de l'acier ou de l'aluminium.

15. N'utiliser l'aérotherme dans temperature plus de 40'C (1 04"F).
16. N'utiliser que les pièces de remplacement approuvées en usine.
1 7. Se reporter aux codes électriques en vigueur relativement aux

exigences des joints pour les conduits installés sur place. Des joints
de conduits ne sont pas requis pour les conduits de l'aérotherme
installés en usine.

I8. Lors de la mise en marche de l'aérotherme, on peut entendre des
bruits de cognement ou de craquement à l'intérieur du faisceau, ce
qui est normal.

19. L' ai qui sort près du bas de l'aérotherme peut être plus chaud que
celui qui sort par le haut, ce qui est normal.

20. Si vous avez des questions en ce qui concerne l'aérotherme,
communiquer avec le personnel de l'usine. Veuillez consulter la
dernière page de ce guide pour avoir plus de renseignments.

LA GARANTIE SERA ANNULÉE SI LES
INSTRUCTIONS NE SONT PAS SUIVIES

INSTALLATION
Les instructions d'installation servent de directives générales pour l'installation et le câblage de l'aérotherme.

Tous les codes en vigueur doivent être repectés.

nnÉcANtQUE
POSITIONNEMENT
Pour un chauffage optimum, l'aérotherme diot être installé de
manière:

1. qu'il n'y ait aucune obstruction empêchant l'arrivée ou la
sortie d'air de I'aérotherme.

2. que la sortie d'air soit dirigée dans les espaces vastes et
non vers les personnes.

3. que la sortie d'air ne soit pas dirigée sur un thermostat.
4. que la sortie d'air soit dirigée directement vers les

endroits où il y a des pertes de chaleur, comme les portes
ou les fenêtres (voir figure 1).

5. que la sortie d'air soit dirigée le long des murs extérieurs,
avec un angle légèrement vers l'extérieur (voir figure 1).

6. que si on vise d'abord à protéger l'équipement contre le
gel, la sortie d'air soit dirigée vers I'équipement.

7. que les courants de sortie d'air soient complémentaires et
créent une circulation d'air. ll n'est pas nécessaire que la
portée d'air de l'aérotherme se rende jusqu'à l'autre
aérotherme (voir figure 1).

POSITIONN EMENT DES AEROTHERMES

Mur extérieur

{

I
3

¿r
Mur
extéri eur

Þ

3

TIGURE 1
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(12.7mm)
112"

-TI

(25.4mm)

ANGLE MAXIMAL D'INCLINAISON

FICURE 2

MONTAGE

permanente en position verticale et de niveau. Voir les figures 2, 3 et 4

pour connaître l'angle d'inclinaison maximal, le dégagement maximal,

ainsi c¡ue les dimensions.

Afin de faciliter l'installation, on peut se procurer en usine divers types

de nécessaires de montage.

La structure de montage cloit être suffisamment forte pour:

a. supporter les poìds de l'aérotherme; se reporter à la

section "Specif¡cations";

l¡. offrir suffisamment de rigidité pour évìter les

vìbrations excessives; ct
c. résister aux s¡tuations difficiles comme les

installations démontables.

s/8'

o 9/16
(ø l4.3mm)

Trous de f¡xat¡on (2)

17

N/At1 /16ln.

493782690
E

s>3/163r-J¡ 627-3 11øIn.

67+512470
D

2È1/22t-1 /21È1/2
425124622

c
lñ.

685$462
a

2Þ3/1622-3/1A1A-3 /16

17E17ô

7-1 AA5-11,/t6a-1 /16In.

20,9-J512.5-m2.F10
DIM.

3,/8'[26amml

Itsmm]

5/16' t212mml
Tolerânces sur dimensionelle

a 1/8 po (3.2mm) 5/t

3t4"

Pour le câblage
sur place

Pour thermostat

1" NPT
Pour le câbiage sur place sur

les aérolhermes sans le
débrancher ¡ntégral

7lE'lf8emn]
1/2'l1þñnl

MAX

1" NPI
Pour le câblage surplace sur
les aérolhermes avæ le
débrancher inlégral

5,/E' [t3tum]

to?

=g
5

FIGURE 3 FICURE 4

ÉlrcrRr UE

cÉNÉRALITÉS
1. Pour raccorder l'aérotherme, n'utiliser que cles conclucteurs cle cuivre et des

méthodes cle câl¡lage approuvées anticléflagration. Consulter le tableau "Données

techniques" et la plaque signalétique cle l'aérotherme pour connaitre la valeur ciu

conclucteur.

2. Une protection externe de surintensité est requise. Consulter le tableau "Données

techniques" et la plaque signalétique cle l'aérotherme pour connaître la tension, la

fréquence, l'amperage et la phase. La tension cl'alimentation cloit être t1 0% la

tension indiquée sur la plaque signalétique.

CÂBLAGE SUR PLACE
1. Les conducteurs d'alimentation, les conducteurs de mise à la masse et les

contlucteurs tlu tltenrrustat d'arrbiarce (vuit 2, ¡rage 5) passerrt darrs le truu tle 1 pu

NPT (voir figure 5) et sont raccordés dans le boîtier de commande (voir figure 6).

L'aérotherme peut être fourni avec un thermmtat d'ambiance intégré (voir figure 7).

Pour les aérothermes qui ne sont pas dot6 de cette option, on ræommande d'utiliser

un thernrostat cl'ambiance à distance. Raccorcler les conducteurs du thermostat

d'anrbiance à distance à la ¡rlac¡uette de connexions du circuit inrprimé porlant

l'inscription "TSTAT". Tout thermostat utilisé avec cet aérotherme doit:

a) êre cìu type antkiéíiagrani;

b) avoir une tension nominale d'au moins 1 25 V;

c) avoir une capacité minimale de 2 A; et

d) Íonctionner avec ouverture de contact lorsqu'il y a hausse de température.

On peut se procurer cles termostats d'ambiancepour les endroits dangereux appropriés en

usine.

(sr ritc à l¡ page sr rivantP)
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DÉGAGEMENT MINIMUM POUR L,INSTALLATION
(ENfRÊTENIR POUR SERVICE ET LA SORTIR D'AIR)

ll n'est Pas nécessaire d'avoir
un dégagement sur le dessus

Hauteur dê I enceinte plus 2 po
(51mm) af in de permetlre
d'enlever le faisceau (vo¡rfiqure 4)

,l_

OBSTRUCTION.

(1O2mm)

Nota:
Toul les modéles au moins de 10 kW avæ le débrancher ¡ntégral doil être inslalle avec
1 ' (25 mm) au-dessus I aérolhermo-

10'- l

72'
(1829mm)(254mm)

Pour avoir la hauleur maximale de fìxation
permellant que l'aìr chaud ail¡e jusqu au plancher,
consulter la sætion "Spec¡f¡cal¡ons'

PLANCHEB

E

,ì

@

AVERTISSEMENT
Débrancher la source d'alimentation ou à la débrancher intégré avanl d'ouvr¡r les boîtiers ou d'en faire la

ma¡ntenance. Bloquer le commutateur en position "OFF" (circuil ouvert) et/ou y mettre une étiquette afin d'éviter
que l'appareil ne soit mis en marche par inadvertance. Si la débranche intégré être entretien, véritice le courant être
débrancher à la source d'alimentation. Bloquer le commutateur en pos¡tion "OFF" (circuit ouvert) et/ou y mettre une

étiguette afin d'éviter que l'appareil ne soit mis en marche par inadvertance.L'installation et le câblage de
l'aérotherme doivent être conformes à tous les codes en vigueur.



L'aérotheme peut être fourni avec une débrancher intégral installé en usine. (Voir figure 68).

Câblage sur place pour Ie bébrancher intégral:

a) Les conducteurs pour le courant et de terre sont passes dans le 1 "NPT de la

débrancher enclosure. (Voir Figure 68) les conducteurs être fils à l'ìnterupteur

sonts dedans. Le conducteur de terre à la pafte de mise à la masse attacher

dedans enclosure débrancher.

b) Si applicable, les conducteurs de les thermostats éloigné sont passes dans le

3/4" NPT ouvert de le point et les fils sonts attaches à la plaquette marque

T STAT.

c) Pour réduire risque s'inflammer dans l'atmosphére dangereaux, les conduits

sont besoin un adéquat sceau dans les limites de 
.l I pouce (457mm).

Les conduits installé en usine ne pas besoin plus du sceau. Le débrancher ìntégral sonts

sceau à l'usine.

INSPECTION FINALE
1. Avant de mettre sous tens¡on:

a) vérifìer si toutes les connexions sont bien faites et corresponclent

au schéma de câblage applicable (voir figure B) et aux codes en

vigueur;

b) s'assurer que l'alimentation électrique soit compatìble avec ¡a

puìssance de l'aérotherme indiquée sur la plaque signalétique;

c) enlever tout corps étranger à l'intérieur de l'aérotherme,

d) installer tous les couvercles et vérifier s¡ tous les boftìers sont bien

fermés et,

e) s'assurer que le ventilateur tourne librement. Voir la fìgure 5 pour

connaître le sens de rotation des pales du vent¡lateur.

FIGURE 6

VUE ARRIÈRE DU VENTI¡.ATEUR
Trou de 1 po
NPT pour le
câblage sur
place

L'air sort par les
persìennes

Entree
d'aìr

Boite de
jonction du moteur

Boîtier de
et couvercle

Ne pas installer de conduit sous l'aérotherme (voir figure 3)

FICURE 5

monophasé, utiliser
ces cosses de
contacteur

Fusible en service et
de rechange (voir la
liste des pièces

Plaquette de
connexions des
circuits imprimé

Patte de mise a
la masse

Raccorder les conducteurs
d'alimentation à ce côté-ci du
contacteur

Pour un aérothermeBornes du
contacteu r coté
charge, de ce
côté-ci pour le
câblage en
usine
uniquement.

BOITIER DE COMMANDE ET

CÂBTAGE SUR PtAcE

Débrancher intégré
faculatitif installé

en usine

facu ltatif integré
ìnstallé en usìne.

Thermostat
d'ambiance

Fusible en

en usine uniquement

Borne du contacteur

coté charge, cle ce

côte-ci pour le

Option pour débrancher intégré et de câblage sur place

sceau a l'usine

marqué par T'STAT

du contacteur

(var la liste des pìèces

et de recharge

Patte de mise a la

mâsse

RacconcJer les conducteurs

d'alumentaton à ce côte-ci

d'interrupteu r

Pour un aerotherme monophase,

utiliser cel bornes d'inlerrupleur

1" NPT

(Fournir courant)

3/4" NPT

(Thermostat

éloigné)

Plaquette de

connexions des

circuits imprimé

-5-



Tr¡phasés 50 Hz, 380 volts

L3

v
L1

Tous les monophasés Triphasés 50 Hz 41 5 Volts et tout les Tr¡phasés 60 Hz

L3

u

CONTACIEUR

è

fÊANSFOBMAfEUR FUSIALE

CONTACTÊUR
CONTACTEUR

èè
!1

u

- ^_ _¿.
SCHEMAS DE CABLAGE

FIGUR[ 8

NOTES:
1 Dimensions minimales du conducteur à 30"C (S6"F) de température ambiante. Réc{uire la valeur nonrinale du contacteur à la température ambiante. Employer

une isolation valable pour au moìns 90'C (i 94'F).
2. L'aérothemes fonctionne de façon normale si, à la tension nominale, l'ampérage est+/- 10o/o la valeur indiquée au tableau ci-clessus.
3. Le fonctionnement à une tension moindre entraînera une moins grancle prloduction de chaleur, ainsi qu'un ampérage récluit.
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N. DE

PIECE DU

361 B

361 B

36.1 8

3619

3619

361 B

361 B

361 B

361 B

361 B

361 B

361 B

361 B

361 B

361 B

?Á,1 RAû711? 1)a AalA..?q aì?1 111 91ñln?1aA
^18

Ev^a^ A1r¡ç¡ r¡ ¡ I

406618.0301025.920.71 4,5100.714.9415tx416-41 5i50-14.9

40581B.B3 3.9151413.010.47,2400.77.5415tx412-415350-7 .5

405016.229.215146.45.13,51 00.73415FX412-41 5i50-3 .7

406812.222.O40Bl9.B20,2301.0320.93B0FX42 0-3 803 50-20.9

406520.236.435B31 .B25.416,220o.7316.7380tx41 6-380350-1 6.7

1061
.t 

5.127.2251023.819.012,O30o.7a1) .\3BOFX41 6-t80350-1 2.5

405721 .137.9201216.012.88,1 00o.738.4380FX41 2-380350-8.4

4053I l).¿tItt.415t412.O9.66,0240.736.3380FX4 i 2-380350-6.3

404918.415148.06.43,9300.734.2380FX412-380350-4.2

404511.019.715144.83.82,2600.732.5380tx412-380350-2.5

406115.327.5BO471 .6F1 a12,1002.O112.6220FX416-220150-12.6

405721 .137.950647.810 -1B,.r 402.018.4220FX41 2-2201 50-8.4

4053'ì 5.828.440B35.828.66,0502.01{)- J220tx412 220150-6.3

404918.42f a25102i.919.13,9502.O'I4.2220FX412-220150-4.2

40451 1.019.7151414.311.42,2702.O12.5220FX412-220150,2.5

N,DE
PIECE DU
FAISCEAU

"C.F

AMPÉPERACE

MAXIMAL
DU FUSIBLE

DU CIRCUIT

(A)

CALIBRE

DEs FILS

D'AINlEMANON

(AWC)

ADMISSABLE
MINIMAL DU

CIRCUII

COURANI
TOTAL

(A)

COURANT
DES

ELEMENTS

(w)

COURAN]
DU

MOÏOR

(A)

I

PISSANCE

NOMINALE

(kw

TTNSION

ô

FozMODÉtE

HAUSSE
rEMPÉRA

DU
TURE

UÌ" DoNNÉs rECHNreuEs pouR Tous LES AÉRoTHERMES tx4lÈD' ÉlrcrnrquEs D'AÌR FoRCER pouR MoDÉLEs À so HERTZ



3)E600FX420-600360-35 42.1J),/34,2000.8 15.628.045o 36194074
FX420-4803 60,35 I.0335480 6s2.642.134,200 407315.628.O60 3619

30600FX420-6003 60-30 28.9190290.8 26.340B36.1 361 B407214.6
330480FX420-4803 60-30 45.136.129,1901.0 14.610.J506 3619407 1

600tx420-600360-25 24.11020.8325 35B30.1 361 B407012.221 .9
325480FX420,480360-25 37.630.124,2101.0 12.221 .940B 361 B4069

tx420-240360-25 2.O325240 7 5.160.124,210 406812.221 .9BO4 3619
20600FX41 6-600360-20 19.210190.63 3 6..1,q1024.0 361 B406720.1

FX41 6-480360-20 0.7320480 B30.124.119,410 406620.136.135 361 B

480tx416-480160-20 41 .719,4101.3120 60652.1 3619406620.136.1

320240FX41 6-240360-20 60.148.119,4101.4 20.136.1704 36194065
FX416,208360-20 1.4320208 469.4s5.519,410 406420.136.170 i619

315600FX41 6-600360-1 5 18.01 4.414,4000.6 15.027.12012 361 I4063
FX41 6-480360-i 5 14,400o.7315480 10/ ¿.)18.0 406215.027.125 361 B

115480FX4'l 6-480160-1 5 3l .314,4001.3 15.027.140B39.1 361 B4062
FX416-240360-15 14,4001.4315240 645.136.1 406115.027.150 3619

15240FX41 6-2401 60-1 5 62.514,4002.71 27.1BO478.1 3619406115.0

j15208FX41 6-208360-1 5 52.041 .614,4001.4
.t 

5.027.1606 36194060
10600FX41 2-600360-1 0 9.6I0.63 37.2I51412.O 3618405920.6

FX412-480360-10 0.7310480 1415.012.O9,690 405820.637.215 JO tO

480FX41 2-4801 60-10 20.89,690'1 .3110 301026.O 361 B405820.637.2
tx412-240360-10 1.4310240 30.124.19,690 405720.635B 36',t B

240FX412-2401 60-1 0 41 .79,6902.71
'l 0 60652.1 3'619405720.6

1.4310208tx412-208360-10 34.827.89,690 405620.635B 361 B

FX412-2081 60-10 9,6902.7110208 460.148.1 405620.637.270 3619
0.637_5600tx412-600360,7 .5

q.07.27,200 405515.527.91514 361 B

480FX412 480360-7.5 7,200o.737.5 15149.0 361 B4054r 5.527.9
17.54BOFX412-480160-7 .5 19.515.67,2001.3 15.5)7.92012 361 B4054

240FX412-240360-7 .5
.t 

8.07,2001.47.5 251022.5 361 B405315.527.9
2.717.5240tx412,240160-7 .5

?Ô I.t t.J7,200 405315.527.940B 361 B

208FX412-208360-7 .5 20.87,2001.437.5 301026.0 361 B405215.527.9
7.5208FX412-2081 60-7 .5 45.136.17,2002.71 27.9506 3619405215.5

600FX41 2-600360-5 4.840.635
'I 5146.0 10 tÕ405 117 .631 .6

35480tx412-480360-5 7.56.04,700 405017.631 .6'I 514 361 B

480FX41 2-4801 60-5 10.44,7001.315 151413.0 361 B405017.631 .6

1.435240tx412-240360-5 15.012.04,700 404917.631 .61514 361 B

240FX412-2401 60-5 20.84,7002.715 301026.0 361 B404917.631 .6
tx412-208360-5 1.435208 17.413.94,700 404817.631.62012 361 B

tx412-2081 60-5 4,7002.715208 1030.024.0 404817.631 .630 361 B

FX41 2-600360-3 0.633600 t-o2.92,700 404710.519.01514 361 B

480tx412-480360-3 3.62,700o.733 15144.5 361 B404610.519.0
FX412-480160-3 1.313480 7.96.32,700 4046.l 0.519.01514 36.1 B

240tx412-240360-3 7.22,7001.433 15149.0 361 B404510.519.0
FX412-2401 60-3 2.713240 'l .5.612.52,700 404510.519.02012 361 B

208FX412-208360-3 Õ..12,7001.433 151410.4 i61B404410.519.0
FX412-208160-3 2.713208 18.01 4.42,700 404410.519.02012 361 B

.F
ô

tsozMODÉtE
(w)

cou
DES

ELEMENlS

(A)

DU
MOTOR

I

(kw)

PISSANCE

NOMINALE

(v)

TENSION

(AWC)

CALIBRE

DES FIIS

(A)

CIRCUIT
MINI,VIAL

(A)

TOTAL
cou ÑDE

PIECE DU
CONIACÏEUR

N'DE
PIECE DU
FAISCEAU

"C

HAUSSE DU
TEMPÉRATUREMAXIMAL

DU FUSIBLE

DU CIRCU

(A)

(D ?'"ëìf; id,:EiÐl'ff H Fr-?Hf ffi.yå ifå åÉl8Jf äHlf¡-ry @

^ 
- Certif iés o¿s le CSA seulement.

. - txcéder le 48 A limiles de circuit clu NIC 424-22

NOTAS:
1. Dimensions minimales du conducteur à 30. C (s6"F) cle température ambiante. Reduire la valeur nominale du contacteur à la température ambiante. Employer

une isolation valuable pour au moins 90'C (1 94"F).
2. L,aerotherme fontionne de façon normale sì, à la tension nominale, l'ampérage est +/- 1Oyo la valeur indiquée au tableau ci-dessus.

3. Le fonctionnement à une tension moindre entraînera une moins grande production de chaleur, ainsi qu'un ampérage reduit.
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spÉclFlcATtoNs pouR Tous LEs MoDÈrEs DE 60 Hz 
-

Cet DS4-48-L et pour utilization sur l'aérotherme pas avec plus du 48 AMPS. La barre
laisser dehors accepter l/4" á 7/16" cliamèter enclos enchainer.

Débrancher intégré iacultatif

.49'F à 1 76"F (-45'C à B0'C), courte durée jusqu'à 248'F (120'C). Ne pas entreposer ou
utiliser dans des endroits exposés à Ia pluie ou à Ia neige. Ne pas immerger dans l,eau.

Limites d'entreposage

-49'F à 104"F (-45'C à 40"C)Limites de température

T3B 'l 65"C (329'F) Classes I & lìCode de tenrpérature

Determined à 100 PSI (690kpa) pression soulagement soudade, corps aluminum, aucun
piéce de terrain cle service

Protection contre su rpressions

À paroi épaisse en acier de 0.122 po (3..1 mm) à revêtenrent cle caclmiunlMatériel du conduit

En acie_r avec ailettes complètement en aluminium, chargé à vide et scellé
hermetrquement.

Faisceau

En acier de calibre 14 (0.075 po) (1 .90 mm), À revêtement d'époxyde avec prétraitement
en cinq étapes, y compris au phosphate de fer.

Boîtier

Méla.nge d'ethylèneglycol et eau formulé pour une durée de vie prolongée, protection contre
le gel jusqu'à -49"t r-45"C) min.

Fluide de transfert de chaleur

40 oLr 75 Â. CaicLrié pourr 5ûû,000 opéraiions mécaniques. Bobine cie i20 Voits, i 5.Vn
(à protection par fusible séparée).

-^^+^^t^,.-

À sorties multiples, primaire .l 
20 Volts, secondaire 25 VA.Transformateur de commande

Antidéflagrant. 36'F à 82"F (2'C à 2S'C)Thermostat i ntégré facu ltatif

120 Volts, 0.128 A, 15V,A. (mis à la masse)Circuit de commande

P, typg a réenclenchement automatique, avec bimétal à rupture, à ouverture de contact
lorsqu'il y a hausse de température. Évalué à 100,000 cycles à 10 A, tolère O, 128 A.

Limiteur de températu re
a maxtmum

3 éléments à gaine de métal de haut calibre, à faible puissance, à durée de vie prolongéeÉléments chauffants

2 trous de 9/16 po (14.3 mm) de diamètre sur le dessus de I'aérothermeTrous de montage

Séparable, à faible éc¿rtement entre les broches; impossible d'y faire passer un objet de
1/4 po (6.3 mm) de diamètre.

Crille de protection

Pales d'aluminium. Crillage en acier et moyeu avec alésage de 5/B po (15,825 mm)Ventilateu r

Antidéflagrant. À protection thermique. Roulements à billes à lubrification permanente.
1725tr/mn

Type de moteur

NEMA Type 7 & 9. Uniquement pour utilisation à l'intérieur, au sec. Ne pas i

dans l'eau. Ne pas entreposer ou utiliser dans des endroits exposés à la pluie
mmer8er
ou à la neige.

Boîtiers

218
99

I O/

B5

165
75

Poids d'expédition
avec DS4-48-L

(lbs.)
(ks)

204
o?

173
79

151
69

Poidsd'expédition tlbs.t
(kg)

168
76

147
67

125
57

Poids net
avec D54-48-L

(lbs.)

tkg)

154
70

.f 
33

61

111
50

Poids net (lbs.)
(kgl

20
508

16
406

12
305

Diamètre du
ventilateur

(po)
(mm)

1/2
0.373

1/4
0.187

1/4
0.187

Puissance du moteur (HP)
(kw)

20
6.1

10
3.0

10
3.0

7
2.1

Hauteur maximale (Pl)
(le dessous)

(pi.)
(m)

70
21 .3

40
12.2

30
9.1

15
4.6

Portée d'ai r horizontale(pi.)
(m)

6,000
1,829

3950
671 1

3600
61 16

1 750
2973

850
1 444

500
850

Débit de souffl
@

a8e"
70F (PçM)

(m"/hr.)@ 21'C

7,000
2,134

10,000
3,048

7,OO0
2,134

10,000
3,048

7,0ôo
2,134

10,000
3,048

8,000
2,438

12,000
3,658

Altitucle max (p,'l
(m)

3530252015107.553Puissance nominale

-o-



- spÉcrFrcATtoNs pouR Tous LEs MoDÈLEs DE so Hz -

Cet DS4-48-L et pour utilization sur l'aérotherme pas avec plus du 48 AMPS. La barre
laisser dehors accepter 1/4" á7116" diamèter enclos enchaîner.

Débrancher intégré facultatif

-49't à176"F ( à BO'C), courte clurée jusqu'à 248"F (120"C). Ne pas entreposer ou

utiliser dans des endroits exposés à la pluie ou à la neige. Ne pas immerger dans l'eau
Limites d'entreposage

-49'F à 104'F (-45'C à 4O'C).Limites de température

T3B 165'C (329'F) Classes I & llCode de température

Determined à 1OO PSI (69Okpa) pression soulagement soudade, corps aluminum, aucun
piéce de terrain de service

Protect¡on contre surpressions

À paroi épaisse en acier de 0J22 po (3.1 mm) à revêtement de cadmiumMatériel du conduit

En acier avec ailettes complètement en aluminium, chargé à vide et scellé
hermétiquement.

Faisceau

En acier de calibre 14 (0.075 po) (1 .90 nrm). À revêtement d'époxyde avec prétraitement
en cinq étapes, y compris au phosphate de fer.

Boîtier

Mélange d'éthylèneglycol et eau formulé pour une durée de vie prolongée, protection contre
le gel jusqu'à -49'l t-45-Ct min.

Fluide de transfert de chaleur

40 ou 75 A. Calculé pour 500,000 opérations mécaniques. Bobine de 120 Volts, 1 5 VA
(à protection par fusible séparée).

Contacteur

À sorties multiples, primaire 1 15 Volts, secondaire 25 VA.Transiormateur de commande

Anticléflagrant. 36"F à 82't (2"C à 2S'C)Thermostat i ntégré facu ltatif

1 15 Volts, 0.130 A, 15V4. (mis à la masse)Circuit de commande

Du type à réenclenchement automatique, avec bimétal à rupture, à ouverture de conlact
lorsqü'il y a hausse de température. Evalué à 100,000 cycles à 10 A, tolère 0, 130 A.

Limiteur de température
à maximun-t

3 éléments à gaine de métal de haut calibre, à faible puissance, à durée de vie prolongée.Éléments chauffants

2 trous de 9/16 po ( 14.3 mm) de diamètre sur le dessus de l'aérotherme.Trous de montage

Séparable, à faible écartement entre les broches; impossible d'y faire passer un objet de
1/4 po \6.3 mm) de diamètre.

Crille de protection

Pales d'aluminium. Crillage en acier et moyeu avec alésage de 5/B po (15,875 mm).Ventilateur

Antidéflagrant. À protection thermique. Roulements à billes à lubrification permanente
1425tr/mn

Type de moteur

NEMAType 7 & 9. Uniquement pour utilisation à l'intérieur, au sec. Ne pas immerger
dans l'eãu. Ne pas entreposer ou utiliser dans des endroits exposés à la pluie ou à la neige'

Boîtiers

zto
99

187
Õ)

165
75

Poids d'expédition
avec DS4-48-L

(

(

lbs.)
kg)

204
93

173
79

151
69

Poids d'expédition (

(

lbs.)
kg)

.t 
6B

76
147
67

125
57

Poids net
avec DS4-48-L

(lbs.)
(ke)

154
70

133
61

111
50

Poids net (lbs.)
(ke)

20
508

16
406

12
305

Diamètre du
ventilateur

(po)
(mm)

1/2
o.373

1/4
0.187

1/4
o.187

Puissance du moteur (HP)
(kw)

20
6.1

10
3.0

10
3.0

7

2.1
Hauteur maximale (Pl)
(le dessous)

(pi.)
(m)

60
18.2

35
10.7

25
7.6

13
4.O

Portée d'air horizontale(pi.)
(m)

3 600
5096

1 450
2463

700
1 189

400
679

Débit de souffl
@

a8e"
70'F (PçM)

(m /hr.)@ 21"C

7,000
2,134

10,000
3,048

7,O00
2,134

1 0,000
3,048

7,OOO
2,134

10,000
3,048

8,000
2,438

12,000
J/O)Õ

Altitude max. (pi.)
(m)

22.420.914.9&16.712.5&12.68.46.3&7.53.7&4.22.5Puissance nominale
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CONFICURATION DE tA BARRE OMNIEUS
TRTPHASÉS, 380 VOLTS,50 HERTZ

MODÉIES UNIQUEMENT

CONFIGURATION DT TA BARRE OMNIEUS
TOUS TTS TRIPHASÉS MODÉLES

(SAUF 380 VOtTS, 50 HERTZ)

CONFIGURATION DE tA BARRE OMNIBUS
TOUS TES MONOPHASÉS MODÉLES

LIMITEUR DE TEMPÉRATURE
DIAGRAM D'ASSEMBtÉE

33o
K

%

BOîTIER DE COMMANDE
DIACRAM D'ASSEMBTÉE

D rAG RAMME D,ASSEMBL Ér o, nERorH ERMEs

Le thermostat in
facultatif remplace
l'article 'l 6

Voir le diagramme
d'assemblée du
boîtier de commande
(ci-dessous)

\_

Voir le
d¡
d/

aSramme
assemblée du

I imiteur de température
(ci-dessous)

Débrancher intégé
facultatif
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LISTE DES PIÈCES
AÉRoTHERMES ÉLECTRIQUES D,AIR FORCER

Veuillez avoir le numéro de modèle et de
série avant de téléphoner.

- 11 -

Trousse, Converture DS4670967096709JÕ

Débranche, Rotatif64716471647137

Barre omnibus/ grande/ courbée381 B381 B381 B36

Barre omnibus, pet¡te, courbée38173817381735

Barre omnibus, droite381 6381 6381 634

Limiteur de tem¡:Érature à maximum408240824082-) -)

Couvercle du boîtier de commande351 6351 6351 632

Carte à circuits imprimés351 4351 4351 431

Fusible, Buss MDQ - 1/4 A3 519351 9351 930

Cosse à vis, calibre 6-1418761 876187629

Support de carte à circuits imprimés380938093809LO

Transformateur60 HERTZ:3612 50 HERTZ: 441627

Contacteur26

Boîtier du commande35263525352425

Thermostat intégré50325032503224

Boîtier du thermostat498349834983

Support du thermostat37913791379122

Panneau de protection, boftier des éléments37903790379021

Couvercle, boîtier des éléments351 0351 0351 020

Boîtier, éléments chauffants37933793379319

Conduit du boîtier d'éléments381 0381 0381 01B

Conduit du boîtier de commande

3Bt 3

208/240V 60 HZlPH
220V 50 HZ 1PH:.

48OV 60 HZ1?H:
TOI.]S 3PH:

381 5

381 5

381 3

381 4

17

Boîtier, jonction des conduitsJOJOJOJO383B16

Conduit du moteur381 33812381 ',t15

Raccord du moteur3737J/J/373714

Support de fi xation du moteur, gauche5 / ()a)J/ôOt/oo'13

Profilé en U, support du moteur5 / O/3786J/OJ12

Supportde fixation du moteur, droit37893789378911

Moteu r (antidéf lagrant)240/480V 60 HZ 3 PH: 1 699

380/41 5V 50 HZ 3 PH: 1 699

600V 60 HZ 3 PH: 2433

208/240V 60 HZ 1 PH:
220V 50 HZ1 PH:
48OV 60 HZ1 PH:
208/240/480V 60HZ 3PH:
380/41 5V 50 HZ 3 PH:
6OOV 6OHZ 3 PH:

1 377
1377
2396
1862
1862
1 861

10

Crille de protection408040794078I

Ventilateur20.9-30 kW:4025
35 kW:4026

12.5 - 20 kW: 40242.5-5kW:4022
6.3 - 10 kW: 4023

B

Tuyère de ventilateur3784-) / o-)37827

Panneau, côté droit378137BO37796

Panneau, dessus3772377137705

Persiennes (vis incluses)4077407640754

Panneau, côté gaucheJ/ /Oi77737761

Panneau, dessous3775377437732

Faisceau
1

DESCRIPTION20.9 - 35 kW12.s - 20 kW2.s - 10 kwARTICLE

NUMÉRO DE PIECE



nÉpnnnnoN ET REMPLACEMENT

1. Après avoir réparé un composant:
a. Vérifier si les connexions électrique sont bien lãites et serrées (voir figure B);

b. ret¡rer tout corps étranger à I'intérieur cles boîtiers;
c. installer et bien fixer en place tous les couvercles;
d. s'assurer que toutes les attaches soient bien serrées;

e. retirer tous les corps étrangers ¿ì l'intérieur cle l'aérotherme; et
t-. s'assurer que l'air sorte par les persiennes et que les pales du ventilateur

tournent dans le sens contraire des aiguilles d'une montre lorsqu'on regarde

à l'arrière de l'aérotherme (voir figure 13).

FAISCEAU
Le iaisceau de l'aérotherme est chargé à vicle et ne lleut être réparé sur place. Pour
retirer le faisce¿u:

1. Enlever le l¡as cle l'unité et le couvercle du boîtier.
2. Débrancher tour les fils qui pénètrent dans le boîtier des éléments (voir f¡gure 9).

3. Dessener légèrement tous les boulons de I'unité, tel qu'illustré à la figure 9, afin
cl'éviter clue le faisceau plie.

4. Avec l'aicle d'une autre personne quì soutient le faisceau, enlever les trois boulons
de fixation du faisceau. Retirer délicatement le faisceau de l'enceinte par le bas
(voir figure 1 0).

5. Retourner le tãisceau à l'usine en utilisant la boîte fournie avec le Íaisceau de
rechange afin de protéger les bornes des élémenre et les fils de la plaque.

6. Pour remettre en pface, soulever le faisceau jusque dans l'unité pendant qu'une
autre personne fait passer les fils dans le trous c{u boîtier destinés à cet usage.

Z. Place le tãisceau et serrer les trois boulons de fìxation. Serer les autres boulons de
l'unìté.

LIMITEUR DE TEMPÉRATURE À TVTRXITT'IUI'T
1. Retirer l'ensemble limiteur de température à maximum et nettoyer l'intérieur de la

sonde thermométrique (voir figure 1 1) afin d'assurer un bon contact thermique.
2. N'utiliser qu'un limiteur de température à maximrrm fourni en usine afin c{'assurer

un fonctionnement sûr.

3. Mettre une petite goutte de 3/32 po (2 mm) cle diamèfe cie graisse

thermoconductrice au centre du capuchon cle métal, mais sans l'étendre. Cela est

important afin d'assurer un bon contact therm¡que entre le limiteur de température
à maximum et la sonde thermométriclue (voir figure 1 1 ).

4, Remetire en piace i'ensembie iimiteur cie température à maximum, en mettant ie

circlip et le ressort dans la sonde thermométrique sans endommager le tulæ isolant.
Fixer en place à l'aide de la goupille fendue (voir figure 

.12).

MOTEUR/ VENTILATEUR
ET GRIttE DE PROTECTION'1. [nlever les boulons c¡ui fixent la nroteur au support du nloteur. Pour les nrodèles
avec thermostat intégré, enlever les boulons à l'arÌère du l¡oîtier du thern.ìostat.

2. Enlever le condu¡t no. 1 situé entre la boîte de jonction clu moteur et le bôitier cle

commande en tournant dans le sens incliqué
indiqué à la figure 1 3. Prenclre note que les conduits no. 1 et no.2 ne sont pas

interchangeables et ont un iiletage à gauche à une extrémité, cette clernière étant
indìquê par une rainure usinée.

3. Enlever les deux partìes de l'ensemble grille c1e protection (voir figure 1 4).

4. Soulever l'ensemble moteur du support moteur.
5. Avant d'enlevcr lc vcntilateur, mesurcr et prendre note cle I'emplacement du moyeu du

ventìlateur sur l'arbre moteur (voir figure 1 5). S'il est diliicle à enlever, utiliser un arrache
pìgnons sur le moyeu du ventilateur.

6. Pour remettre en place, mettre l'ensemble moteur sur le support moteur et fixer la grille
de protection au boîtier.

Z. En même temps, insérer et serrer chaque extrémité du conduit no. 1 dans les boîtiers.
Laisser un espace de 1/1 6 po à 3/1 6 po (1,6mm à 4,8 mm) entre le moteur et la grille cle
protection (voir figure 1 6). Aiuster Ie conduit no. 2 de manière à centrer le ventilateur
dans Ia tuyère.
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AVERTISSEMENT
Débrancher la source d'alimentation de l'aérolherme avanl
d'ouvrir les boîtiers ou d'en faire la maintenance. Bloquer le

commutateur en position "OFF" (circuit ouvert) etlou y
metlre une étiquette alin d'évilcr que l/appareil ne so¡l mis
en maÌche par ¡nadvertance. Si la débranche intégré êlre
entretien, véritice le courant être débrancher à lãsource
d'alimenlalion. Bloquer le commutaleur en position 'OFF"

(circuit ouvert) et/ou y mettre une él¡quetle alìn d'évrter
que l'appareil ne soil mis en marche par

inadvertance.L'aérotherme peut être chaud.

Enlever ce
l¡oulon de
fixation du
iaiscear, de
méme rrue les 2
autres bbu lons
du côté opposé.

Desserrer les
boLr lons
seulement, ne
pas les en lever

Boîtier des
commande
Boîtier des
éléments

D05!0rr0r
les

boulons
seulement
, ne pas
les

en lever

Boît¡er de
iunction tJu
tondu i t

FICURE 9

FIGURE 1O

URE 12

Coutte
de

3/32po
(2 mm)

Sonde
thermométrique

Conduit no. 2 Conduit no. .l

Arrivée d'air

7 /9po (22

(entre la rainure au

raccord).

f IGU



CURE 1'4

FIGURE 15

8. Afin d'avoir au moins 5 tours de vissés, les extrémités vissées des conduits cloivent

dépasserd'aumoins1/16po(.1,6mm)danslesboîtiers.Larainureduconc{uìtno 2ne

doit pas dépasser de plus de 7/8 po (22 mm) du raccord du moteur (voir figure 1 3)'

g. Boulonner le moteur au suppod moteur. Fa¡r tourner à la main les pales du ventìlateur

afìn de s'assurer qu'elles tournent librement.

10. L,aìrcloitsortirparlespersiennesetlespalesduventilateurdoiventtournerdanslesens
contraire cles auguilles d,une montre lorsqu'on regarde par l'arrière de l'aérotherme (voìr

figure 1 3).

CARTE A CIRCUITS IMPRIME
1 . Après avoir retiré l'ensemble support de la carte à circuits imprimés du boîtìer de

commancle, dégager la cârte à circuits imprìmés du support en coupant les entretoises

de plastique (voir figure 1 7).

2. Remettre un nouveau ciu fournien usìne cafte à circuits imprimés en place sur le support

rle montage à l'aide de nouvelles entretoises non conductrices de la même longueur'

Les entreto¡ses sont fournìes avec une nouvelle carte à circuit imprimés. Remettre en

place le fil de mise à Ia masse du circuit de commande sur le support de la carte à

circuìts ìmprimés
(voir figure B).

CONTACTEUR
1. Desserrer, mais ne pas enlever, les vis de fixation du contacteur. clisser le contacteur

des vis de fixation.

2. Remplacer par un contacteur fourni en usine ayant la même valeur'

TRANSFORMATER
1 . Remplacer par un transformateur de la même valeur fburni en usine.

2. Sur le nouveau transformateur, repérer les fils primaires de manière qu'ils conespondent

à la tension cie l'aérotherme. S'assurer que le bon conducteur secondaire du

transformateur so¡t mis à la masse (voìr fìgure 8) Faire des terminaisons pour chacun des

fils inutilisés à l'aide de connecteurs à bout fèrmé.

FUSIBLE
Remplacer le fusìble par un autre du même type et de la même valeur, tel qu'indiqué sur la

carte à cìrcuits imprimés, ou consulter la lìste des pièces. Un fusible de rechange devraìt être

mis dans le porte-fusible indentifié "SPARE".

ÉlÉtvtENTs cHAUFFANTs
Les éléments chauffants font parlie ìntégrale du faisceau chargé à vide Un faìsceau de

rechange fourni en usine peut êke lìvré immédiatement à pa|1ir des sttrks. consulter Ia

section "Faisceau" pour avoir pìus de détails.

PANNEAUX DE L'ARMOIRE
On peut remplacer chacun des panneaux d'armoire à boulonner.

DÉBRANcHER lNrÉcÉ RorATlF
1 . Débrancher la source a,alìmentatìon à le control principal avant a'aouvrir le boîtier.

Fermer le bouton en position "OFF" et mettre une etìquette afin d'eviter que l'appareil

ne soìt mis en marche par inavertance.

2. centfe le débrancher d,usine le long cie DIN et bien fermer le bond qauche utiliser les

vis et se bloquer préexister. (Voir Figure 1 8)

3. Rengréner la source cl,alumentation. Verily cl'nir entrer dans le faisceau et traverse dans

la grille de protection et sortìes pars les tuyeres.

Trous de
fixation pour
débrancher
rotatif

oo

tt O

ooJ
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RUFFNECK'

2827 Sunridge Blvd. N.E
Calgary, Albérta
Canada T1Y 6C1

Ph: (403) 291-s4BB
Fax:(403) 291-7042
service@ ruffneck.com
www.ruffneck.com

ffiqËy

Iigne sans fra¡s: 1.-800- 66.'l-85 6'l
( E.U. et Canada)

Lorsque vous appelez, veuillez avoir à portée de la main les numéros de modèle et de série

l)fiy5515'*

S,IL VOUS PLAÎT S,ACCROCHER À LA MODE D,EMPLoI PUBLIER DANS CETTE MANUAL.
Dans le c-as contraire, cela peul être dangereux et risque d'annuler certaines clauses r1e la garantie.

Pour assistan<:e supplémentaire s'il vous plaît appeler:

GARANTIE LIMITÉE DE 3 ANS
Tout les aérothermes electriques d'air forcer pour endroits dangereux être garantit contre les défectuosités
matérielles et de fabrication pour une période de trois (3) ans à compter de la date d'achat, comme suit:

1' Nous fournirons les pièces de remplacement sans frais, si nécessaíre, afin de remettre tout
appareil en état de fonctionnement normal à condition que les pièces défectueuses nous soient
retournées fret payé d'avance et que les pièces de remplacement soient acceptées port dû.

2. Ilaérotherme complet peut être retourné à notre usine en vue d'être réparé ou remplacé, à notre
choix, à condition que tous les frais d'expédition reliés soient assumés par le client.

3. La corrosion ei ia contamination ciues à ia saieté, à ia poussière, etc. ne seront pas considérées
comme des défectuosités et, par conséquent, ne sont pas couverts par la présente garantie.

4. llaérotherme ne doit être modifié d'aucune façon.

5, llaérotherme cloit être inqrallé er rrtilisé uniquement selon l'information affichée ou indiquóc dans
l^ -..:-J^ )t..L;lt^^-: ^ -tc Butuc u uUilsdiluf t.

La présente garantie se limite à l'équipenrent couraut concerné et, en aucun cas, ne s'étend ou n,inclut
les coûts d'instailation ou de retrait, ou tous dommages ou pertes encourus.
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