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Section 1

SAFETY

OPERATOR IS REQUIRED TO READ
ENTIRE msmucnou MANUAL.

1.1 GENERAL

Sullair Corporation and its subsidiaries design and
manufacture all of their prodticts $o they can be operated
safely. However, the responsibility for safe operation rests
with those who use and mamtam these products. The
following safety precautions are offered as a guide which,
if conscientiously followed, will minimize the possibility of
accidents throughout the useful life of this equrpment

The compressor should be operated only by those who
have beén tfained and délegated to do so, and who have
read and understood this Operator's Manual. Failure to
follow the instructions, procedures and safety precaut[ons
in this manual may result in acmdents andi |n]ur|es

NEVER start the compressor un!ess |t is safe to do so. DO
“atternpt to operate the, compressor Wwitha kfrown
unsafe'éondition. Tag the compressor and réndef it
inoperative by disconnecting and locking out all power at
source:or otherwise disabling its prime mover so others
who may not know of the unsafe condition cannot attempt
o operate it until the condition s corrected.

lnsta!! use and operate the compiessor only in fult
comphance with all pertinent OSHA regulations and/orany
applicable: Federa[ State and Local codes, standards and
regulations:

DO NOT modify the compresSOr and/or controls in any
way except with wiitten factory approval.

While net specrflcally apphcable to all types of
compressors with ali types of ptime movers, most of the
precautionary statements contained herein are applicable
to most compressors and the concepts behind these:
statements are generally applicable to all compressors.

1.2 PERSONAL PROTECTIVE
EQUIPMENT =

Priorto mstaihng or operatlng the compressor owners,
employers and users should become famiiliar with, and
comply with, all appllcable QOSHA regulatlons and/or ; any ,
applicable Federal State and Local codes, standards, a(
regulations relative to personal protectlve .
such as eye and face protective equipment, res _atory
protective equipment, equipmént infended to protj tthe.
extremities, protective clothinig, protective ‘shields and
barriers and electrical protective equipment, as well as
noise exposure administrative and/ot engineering controls
and/or personal hearlng protectlve equrpment

1.3 PRESSURE RELEASE

A. Installan approprrate ﬂow-!lmltmg valve between the
service air outlet and the shut-off (throttle) valveg; either
at the compressor or at any other: point along the air
line, when an air hose exceeding 1/2" (13mm) inside
diameter is to be connected to the shut-off (throttle)
valve, 10 reduce pressure in case of hose failure, per
OSHA Standard 29 CFR 1926. 302(b)(7) and/or any
apphcab!e Federa! State and Local codes standards
and regulatlons

B. Whenthe hoseisiobe used o supply a manrfo[d
instalt an additional appropriate fiow-llmltrng valve :
between the manifold and each.air hiose exceeding
1/2" (13mm) inside diameter that is to be connected
to the manifold to reduce pressure in case of hose
failute.

C. Provide ari approprrate flow-limiting valve at the
beginning of each additional 75 feet (23m) of hose::
runs of air hose exceeding 1/2" (18mm) inside
diameter to reduce pressure in case of hose failure.

?SULMIR—me rist e .




SECTION 1

Flow-limiting vaives are listed by pipe size and flow-
rated, Select appropriate valves accordingly, in
accordance with their manufacturer's
recommendations.

DO NOT use air tools that are rated below the
maximum rafing of the compressor. Select air toois,
air hoses, pipes, valves, filters and other fittings
accordingly. DO NOT exceed manufacturer's rated
safe operating pressuras for these items.

Secure all hose connections by wire, chain or other

suitable retaining device to preventtools orhoseends

from being accidentally disconnected and expelled.

. Open fluid filler cap only when compressor is not

running and is not pressurized. Shut down the
compressor and bleed the receiver tank to zero
internal pressure before removing the cap.

Vent all internal pressure prior to opening any line,
fitting, hose, valve, drain plug, connection or other
component, such as filters and line oilers, and before
attempting io refill optional air line anti-icer systems
with antifreeze compound.

Keep personnel out of line with and away from the
discharge openlng of hoses or tools or other points of
compressed air discharge.

DO NOT use air at pressures higher than 2. 1 bar for
cleanmg purposes, and then only with effective chip
guarding and personal protective equipment per

OS A Standard 29 CFR 1910.242 (b) and/or any

14
A,

able Federal, State, and Local codes, standards
and'regulatlons '

DQ T engage in horseplay with air hoses as death
or serious injury may result.

FIRE AND EXPLOSION

Clean up spilis of lubricant or other combustible
substances immediately, if such spills occur.

Shut offthe compressorand allow it to cool. Then keep

- sparks; flames and other sources of ignition away and
. DONOT permit smoking inthe wcmltywhen checking

or adding lubricant or when refilling air line anti-icer

; 'sy'stem:s with antifreeze compound.

DO NOT pernit fluids, including-air line anti-icer
system antifreeze compound o fluid film, to
accumuiate oh; under or around acoustical materla!

ofon any external surfaces of the air compressor.

Wipe down using an aqueous industrial cleaner or
steam clean as required. If necessary, remove
acoustical material, clean all surfaces and then
replace acoustical material. Any acoustical material
with a protective covering that has been forn or
punctured should be replaced immediately to prevent
accumulation of liquids or fluid film within the material.
DO NOT uss flammable solvents for cleaning

=== pUrposes.

Disconnect and lock out all power at source prior 1o
attempting any repairs or cleaning of the compressof
or of the inside of the enclosure, if any.

Keep elgctrical wiring, including alf terminals and
pressure connectors in good condition. Replace any
wiring that has cracked, cut, abraded or otherwise
degraded insulation, or terminals that are worn,
discolored or corroded. Keep all terminals and
pressure connectors clean and tight.

Keep grounded and/or conductive objects such as
tools away from exposed live electrical parts such as
terminals to avoid arcing which might serve as a
source of ignition.

: Remeve any acoustical material or other material that

may be damaged by heat or that may suppott
combustion and is in close proximity, prior io
attempting weld repalrs.

Keep suitable fully charged Class BC or ABC fire
extinguisher or extinguishers nearby when servicing
and operating the compressor.

Keep oily rags, trash, leaves, litter or other
combustibles out of and away from the compressor.

DO NOT operate the co'rﬁpréssor without proper flow
of cooling air or water or with inadequate flow of
lubricant or with degraded lubricant.

DO NOT attempt to operate the compressor in any
classification of hazardous environment unless the
compressor has been specially designed and
manufactured for that duty. '

15 MOVING PARTS

A.

Keep harids, arms and other parts of the body and also
glothing away from couplings, fans and other moving
parts. y
DO NOT attempt to operate the compressor with the
fan, coupling or other guards removed.

Wear snug-ﬂttmg clothing and confine long hair when .. |
working around this compressor especially when

. exposed to hot or moving parts.

Keep access doors, if any, closed except when
makmg repalrs or adjustments.

Make sure all personnel are out of and/or clear of the-
compressor prior to aftempting to start or operate it.

Disconnect and lock out all power at source and verify -

at the comprassor that all circuits are de-energized o
minimiZe the possibility of accidental start-up; or
operation prior to attempting repairs or adjustments..

This is especially important when compressors are L

remotely confrofled.

G. Keep hands, feet, floors, controls and walking

surfaces clean and free of fluid, water or other liquids’ ’
to minimize the possibility of slips and falls.

___3000-4500 Operator's Manual and Parfe fist




SAFETY

1.6

HOT SURFACES, SHARP EDGES
AND SHARP CORNERS
Avoid bodily contact with hot fluid, hot coolant, hot
surfaces and sharp edges and corners.
Keep all parts of the body away from all points of air
discharge.
Wear personal protective equipment including gloves

and head covering when working in, on or around the -

COmpressor.

Keep a first aid kit handy. Seek medical assistance
promptly in case of injury. DO NOT ignore small cuts
and burns as they may lead to infeetion.

1.7 ‘TOXIC AND IRRITATING

A.

B.

C.

m

SUBSTANCES

DO NOT use air from this compressor for
respiration (breathing) except in full compliance with
OSHA Standards 29 CFR 1910 and/or any applicable
Federal, State or Local codes or regulations.

INHALATION HAZARD!

Death or serious injury canresult from
inhaling compressed air without
using proper safety equipment. See
OSHA standards and/or any
applicable Federal, State, and Local
codes, standards and regulations on
safely equipment.

DO NOT use air line anfi-icer systems in air lines
supplying respirators or other braathing air utilization
equipment and DO NOT discharge air from these
systems info unventilated or other confined areas.

Operate the compressor only in open or adequately
ventilated areas.

Locate the compressor or provide a remote inlet so
that it is not likely to ingest exhaust fumes or other
toxic, noxious or corrosive fumes or substances.

Coolants and fubricants used in this compressor are
typical of the industry, Care should be taken to avoid
accldental ingestion and/or skin contact, in the event
of ingestion, seek medical treatmant promptly. Wash
with soap and water in the event of skin contact.
Consult Material Safety Datg Sheet for information
pertaining to fluid of fill.

Wear goggles or a full face shield when adding
antifresze compound to air line anti-icer systems.

G. If airline anti-icer system antifreeze compound enters
the eyes or if fumes irritate the eyes, they should be.
washed with large quantities of clean water for fifte’
minutes. A physician, preferably an eye specialist,
should be contacted immediately.

DO ) tore airline anfi-icer system aniifreeze
compound in confined arsas.

. The antifreeze compound used in air line antifreeze
systems contains methanol and Is toxic, harmful or
fatal if swailowed Av0|d contact with the skin or eyes
and avoid breathing the fumes. If swallowed, induce
vomiting by administering atablespoon of salt, ineach
glass of cleari, warm water until vomit is clear, then
administer two teaspoons of baking soda in a glass of
clean watet, Have patient lay down and cover eyes to
exclude light. Call a physician immediately.

18 ELECTRICAL SHOCK

A. This compressor should be installed and maintained
in full compliance with all applicable Federal, State
and Local codes, standards and regulations, including
those of the National Electrical Code, and also
including those relative {¢ equipment grounding
conductors, and only by perscnnel that are trained,
quallf;ed and detegated to do so.

B. Keep all parts of the body and any hand-held fools or
other conductive objects away from exposed live parts
of electnca! system. Maintain dry footing, stand on -
insulating surfaces and DO NOT contact any other!
portion of the. compressor when making adjustments
or repairs fo ‘exposed live paris of the electrical
system. Make all such ad]ustments or repairs with one
hand only, so as to minimize the possibility of creating
a current path through the heart. :

C. Attempt repairs in clean, dry and well Hghted and
venttlated areas only.

D.. DO NOT Ieave the compressor unattended with open
e]ectrical enclosures, If necessary to do so, then
disconnect, lock out and tag all power at source so
others will not inadvertently restore power

[}
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SECTION 1

E.

Disconnect, lock out, and tag all power at source prior:
to attempting repairs or adjustments to rotating
machinery and prior to handling any ungrounded
conductors.

All field equipment must be tested for

electrostatic fields prior to servicing

or making contact with the machine

using the following or equivalent test

eqmpment

= 90-800 VAC: Volt detector such as
FIuke Mode! 1AC-A

. 600—-7000 VAC: Voltage detector
~ stich as Fluke Néetworks Model
C9970

It is the responsibility of each
organization to provide/arrange

- training for ali their associates

' expected to test for electrostatic
flelds

1.9 LI FTIN-G

A.

If the compressor is provided with a fifting bail, then lift

by the bail provided. If no bail is provided, then Yift by

shng Compressors to be air-lifted by helicopter must
not be supported by the fifting bail but by slings
instead. In any event, lift and/or handle only in full

' compllance with OSHA standards 29 CFR 1910

subpart N and/or any applicable Federal, State, and

Local codes, standards and regulations.
R Inspect pomts of attachment for cracked welds and for

cracked, bent, corroded or otherwise degraded
meémbers and for loose bolts or nuts prior to Ilﬁlng‘.

Make sure entire lifting, rigging and suppomng

structure has beén inspected, is in good condition and- '

has a rated capacity of at least the weight of the -
compressor. If you are unsure of the weight, then
weigh compressor before lifting.

Make sure lifting hook has a functional safety latch or

equivalent, and is fully engaged and latched on the
bail or slings.

Use guide ropes or equivalent to prevent twisting or
swinging of the compressor once it has been lifted
clear of the ground.

DO NOT attempt to lift in high winds.

Keep all personnet out from under and away from the
compressor whenever it is suspended.

Lift compressor nno higher than necessary.

Keep lift operator in constant attendance whenever
compressot is suspended.

Set compressor down only on a level surface capable
of safely supporting at least its weight and its loading
unit.

K. When moving the compressor by forkift truck, utilize
fork pockets if provided. Otherwise, utilize paliet if
provided. If neither fork pockets or pallet are provided,
then make sure compressor is secure and well
balanced on forks before attempting to raise or
fransport it any significant distance.

L. Make sure forklifi fruck forks are fully engaged and
tipped back prior to lifting or fransporting the
COMPressor.

M. Forklift no higher than necessary to clear obstacles at
floor level and iransport and corner at minimum
practical speeds.

N.~ Maka sure pallét-mounted compressors are firmly
bolted or otherwise secured to the pallet prior to
attempting to forklift or transport them. NEVER
attempt to forklift a compressor that is not secured to
its pallet, as uneven floors or sudden stops may cause
the compressor to tumble off, posmb[y causing
serious injury or property damage In the process,

1.10 ENTRAPMENT

A. I the compressor enclosure, if any, is Ia:ge enough fo
h n’ and if it is necessary to enter it o perform
sefvice adjustments; “inform other persennel before
doing so, or else secure and tag the access door in
the open position to avoid the possibility of others
closing and possibly latchmg the door with personnel
inside.

B. Make sure all personnei are out of compressor before
closing and latching enclosure doors.

F 9




Section 2

2.1 INTRODUCTION

Your new Sullaif flood-lubricated rotary screw air
compressor will provide you with a Linigue experience in
improved reliability and simplified maintenance.

Comparedto othertypes of compressors, the Sullair rotary
screw is unigue in mechanical reliability, with "no wear”
and "no inspeciion" required of the working parts withini the
comprassor unit:

Read MAINTENANCE on page 61 1o see how
surprisingly easy it is to keep your air compressor in top

operating condition. ;
4
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DESCRIPTION

NGO W

02250165-801_2 2

Mmsture Separator 8. E-StopBuiton

. Fluid Filter

Réceiver Tank
Fluid Fill.

9. Compressor Unit
16: Oil Cooler {
11. Aftercooler '

. Floid Filt Sight Glass 12. Motor -
- Slarter Box
-.\W8 Controller

13. Air Iniet Filtet
14. Canopy Vent Fan

Figure 2-2: Qverall Component Layout, Water-Cooled Model
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The 3000-4500 Series compressors are factory-filled with
Sullube lubricant. For mora information on fluid fill, consult

SPECIFICATIONS on page 17
a fluid change is required.

Sullait 24KT compressors are filled with a fluid that rarely
needs io be changed. Use only Sullair 24KT fluid in the

event that

i
Mixing of other lubricants within the
compressor unit will void all

SECTION 2
;7 =fer to Figure 2-1 and Figure 2-2. The components and
ssembilies of the air compressor are clearly shown. Tha
complete package includes compressor, electric motot,
starter, compressor inlet systam, compressor discharge
system, compressor [ubrication.and cooling system,
capacity control system, WS Controllet, aftercooler, a
combination separator and trap, all mounted on a heavy

2.2 DESCRIPTION OF COMPONENTS
: warranties. 7
Sullair recommends that a 24KT sample be taken at the
first filter change and sent to the factory for analysis. This
is a free service, The sample kit with instructions and self-
addressed container is to be supplied by your Sullair
dealer at start-up. The user will receive an analysis report

gauge steel frame.
On air-cpo!ed_'rﬁédélé, afan draws air into the enclosure
over the fan and main motors through the combined
aftercooler and fluid coolet thereby removing the
compression heat from the compressed air and the
cooling fluid, and forces it out the top of the machine.
On wateﬁ-coo[ed models, a shell and tube heat exchanger
is mounted on the compressor frame. Fluid is piped into
the heat'exchanger where compression heat is removed
with recommendations.
Fluid is injected into the compressor unit hoses and mixes
directly with the air as the rotors furn, compressing the air.
As coolant, it controls the rise of air tetnperature

from the fluid. Another similar heat exchanger cools the
The fluid flow has three basic functions:

1.
normally associated with the heat of compression.

2. Seals the clearance paths between the rotors and the
stator and also between the rotors themselves.

3. Acts as a lubricating film between the rotors allowing
one rotor to directly drive the other, which is an idler,

compressed air,
Both air-cooled and water-cooled versions have easily
After the airffluid mixture is discharged from the
compressor unit, the fluid is separated from the alr. At
this time, the air flows through an aftercooler and
separator then to your service line whilé the fluid is
being cooled in preparation for reinjection.

accessible items such as the fluid filter air/oil separator and
control valves. The inlet air filter is also easily accessible

for servicing.
2.3 SULLAIR COMPRESSOR UNIT,
FUNCTIONAL DESCRIPTION

llair air compressors feature the Sullair compressor unit,
a single-stage, positive disptacement, flood lubricated-

i
type compressor. This unit provides continucus
compression to meet your needs.
NOTE |

With a Sullair compressor, there is no
maintenance or inspection of the
internal parts of the compressor unit

permitied in accordance with the
ferms of the warranty.

- 3000-4500-Operators-Manualand Paris List—— 5
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DESCRIPTION

COOLING / LUBRICATION
SYSTEM

Fluid line
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Figure 2-3: Air-Cooled, Cooling / Lubrication and Discharge System
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Figure 2-4: Water-Cooled, Cooling / Lubrication ancf_ ‘bis"&hat'g? System -
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DESCRIPTION

24 COMPRESSOR COOLING AND
LUBRICATION SYSTEM,
FUNCTIONAL DESCRIPTION

Refer {o Figure 2-3 or Figure 2-4. The Cooling and
Lubrication System (air-cooled version) consists of a fan,
fan motor, radiator-typs aftercoolerffluid coole, full flow
fluid filter, thermal valve, and interconnecting hoses. Fot
water—coo]ed models, two shell and tube heat exchangers
are substituted for the radiator-type cooler listed above.
The pressure in the receiver tank causes fluid flow by
forcing the fluid from the high pressure area of the receiver
tank to an area of lower pressure in the compressor unit.

Fluid flows from the bottom of the receiver tank to the
thermal valve, The thermal valve is fully open when the
fiuid temperature is below 185°F (85°C) [200°F (93°C) for
24KT] and pressures are rated above 150 psig. The fluid
passes through the thermal valve, the main filter and
directly to the compressor unit where it lubricates, cools
and seals the rotors and the compression chamber.

As the discharge temperature rises above 185°F (85°C),
due to the heat of compression, the thermal valve begins
to close and a portion of the fluid then flows through the
cooler, From the cooler the fluid flows to the fluid filter and
then on to the compressor unit.

A poriion of the fluid flowing to the compressor is routed to
the anti-friction bearings which suppori the rotors inside
the compressor unit.

The fluid filter has a replacement element and an integral
pressure bypass valve, Refer to

Lubrication Change Recommendations and
Maintenance, Fluid Filfer and Separator on page 21,

Water-coolad models have a water pressure switch fo
prevent operation with inadequate water pressure.

2.5 COMPRESSOR DISCHARGE
SYSTEM, FUNCTIONAL
DESCRIPTION

Refer to Figure 2-3 or Figure 2-4. The compr"essor unit
discharges the compressed air/fluid mixture into the
combination receiver tank.

The receiver has three basic functions:

1. ltacts as a primary fiuid separator.

2, Serves as the compressor fluid sump.

3. Houses the final fluid separator.

The compressed air/fluid mixture enters the receiver tank

and flows through an internal baffle system. The direction.

of movement is changed and its velocity significantly
reduced, thus causing large droplets of fluid to form ana
fall to the bottom of the receiver tank. The fractional
percentage of fluid remaining in the compressed air
collects on the surface of the separator element as the
compressed air flows through the separator. A return line
(or scavenge tube) leads from the boitom of the separator
element to a medium pressure region of the compressor
unit, Fluid collectmg on the bottom of the separator is
returned to the compressor by a pressure differential
between the receivet and the compressor. A visual sight
glass is located on the return line to observe this fluid flow.
THere is also an orifice in this return line {protected by a
strainer) to assure propet flow. The separator system
reduces the fluid carry-over to less than 1 ppm (parts per
million). A message on the WS Controller indicates if
abnormal pressure drop through the separator develops.
Refer to

Lubrication Change Recommendations and
Maintenance, Fluid Filter and Separator on page 21.

A minimum pressure/check valve, located downstream
from the separator, assures a minimum receiver pressure
of 50 psig (3.4 bar} during loaded conditions. This
pressure is necessary for proper air/fluid separation and
proper fluid circulation.

A terminal check valve is incorporated into the minimum
pressure/check valve to prevent compressed ait in the
service line from bleeding back into the receiveron

shutdown and during operation of the compressor in an
unloaded cendition. ™

A ptessure relief valve (located on the wet side of the
separator) is set to open if the receiver fank pressure
exceeds the receiver tank rating. The WS Controller will

shut down the compressaor if the discharge temperatute

eaches 235°F (113°C).

DO NOT remove caps, plugs, and/or
other components when compressor
is running or pressurized.

Stop compressor and relieve ail
internal pressure before doing so.

Fluid is added to the receiver tank via a capped fluid filler
opemng, placed low onthe tank fo prevent overfilling of the
receivertank. A SIght glass enables the operator to visually
monitor the receiver tank fluid level.

L
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SECTION 2

2.6 CONTROL SYSTEM,
-~~~ FUNCTIONAL DESCRIPTION

Héfer to Figure 2-6 and Figure 2-6. The purpose of the
compressor control system is to regulaie the amount of air

being compressed to match the amount of compr: essed air

being used. The capacity control system consists of a
sclenoid valve, regulator valve and an inlet valve. The
functional description of the control system is described
below in four distinct phases of operation. For explanatory
purposes, this description will apply to a compressor with
an operatmg range of 100 to 110 psig (6.9 to 7.6 bar). A
compressor with any other pressure range would oper ate
in the same manner except stated pressures.

Air Outlet

Unload Solenoid Valve
Pressure Regulator
Air [nlet

Blowdown Valve

e

1

Start Mode - 0 to 50 PSIG (0 to 3.5 Bar)

When the compressor "C(E>" (START) pad is depressed,
the receiver tank pressure will quickly rise from 0 10 50 psig
(0-34 bar) The compressor inttially starts unloaded with
the solenoid valve open and the inlet valve closed. It then
switches to full load when full rpm has been achieved.
During this petiod, both the pressure regulator and the
solenoid valve are closed, the inlet valve is fully open and
the compressor pumps at full rated capacity. The tising
compressor air pressure is isolated from the service line
in this phase by the minimum pressure valve set at
approximately 50 psig (3 4 bar).

SU_pogooo?

Minimum Prassure/Check Valve
Receiver Tank

Sequencing Solenoid Valve

WS Controllet

PoN®

Figure 2-5: Standard Sequencing Control System

-4
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DESCRIPTION

Full Load Mode - 50 to 100

PSIG (3.4 to 6.9 BAR)

When the compressed air pressure rises above 50 psig
{3.4 bar), the minimum prassure valvé opens allowing
compressed air to flow into the servics line. From this point
on, the line air pressure is continually monitored by the WS
Controller. The pressure regulator and the solenoid valve
remain closed during this phase. The inlet valve is in the
fully open position as long as the compressor is running at
100 psig (6.9 bar) or below.

Modulating Mode - 100 to 110
PSIG (6.9 to 7.6 BAR)

If less than the rated capacity of compressed air is being
used, the service line pressure will rise above 100 psig
(6.9 bar). The pressure regulator valve gradually opens,
directing air pressure to the inlét control valve, reducing air
entering the compressor until it matches the amount of air
being used. The conirol system functions continually in
this manner betwaen the limits of 100 to 110 psig (6.910
7.6 bar) in response to varying demands from the service
line.

Theintegrated inlet valve has an orifice which vents a small
amount of ait io the compressor inlet when the pressure
regulator controls the inlet control valve. The orifice also
bleeds any accumulated moisture from the control lines.

Unload Mode- In Excess of 110
PSIG (7.6 BAR)

When a relatively small amount or no air is being used, the
service line pressure continues to rise. When it exceeds
110 psig (7.6 bar), the WS Controller conirol system de-
energizes the solenold valve allowing receiver tank air
pressure to be supplied directly fo close the inlet valve.
Simultaneously, the solenoid valve sends a pneumatic
signal to the blowdown vaive, The blowdown valve opens

to the aimosphere, located in the compressor receiver
tank, reducing the receiver tank pressure to approximately
17 psig (1.2 bar). The check valve in the air service line_
prevents line pressure from returning to the receiver t

When the line pressure drops to the low setting (cut-in
pressure; usually 100 psig (6.9 bar) on low pressure (7 bar)
compressors and 125 psig (8.6 bar) on high pressure (8
bar) comptessors, 150 psig (10.3 bar) on (10 bar)
compressors, 175 psig (12.0bar)on (12bar)
compressors), the WS Coniroller energizes the solenoid
valve and allows the blowdown valve io close. The re-
energized solencid valve again prevents line pressure
from reaching the inlet control valve. Should the pressure
begin to rise, the pressure regulator will resume its normal
function as previously described,

L'oéd / No Load Control

If desired by the customer, the compressor can be set to
operate load/no load without modulating control. This
control mode is often selected when a large amount of
compressed air storage (air tank) is available. Using the
WS Controller keypad, select "load/no load control” from
the menu. On a machine rated for 100 psig (7 bar) the
compressor will run in the full load mode up to 100 psig (7
bhar). If less than the rated capacity is required, pressure
will rise above 100 psig and the WS Controlter will de-
energize the solenoid valve, causing the compressor to
run in the unload meode. When the system pressure falls to
90 psig (6.3 bar), the WS Controller energizes the solenoid
valve, causing the compressor to return to the full loas™
mode. The compressor will thus operate to keep the
system pressure in the range of 90-100 psig (6.3 -6 .9 bar).

Automatic Operation

For applications with varied periods of time when there are
no air requirements, the WS Controller's AUTOMATIC
mode allows the compressor to shutdown (time delayed)
when no compressed alr requirsment is present and
restart as compressed ait is needed.

]
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SECTION 2

2.7 AIRINLET SYSTEM,
- FUNCTIONAL DESCRIPTION

Referto Figure 2-6, The compressor inlet system consisis
of a dry-type air filter, a restriction gauge and an alr infet
vaive., -

The Eés’_tricﬁom gauge (located on the airfilter) indicates the
condition of the air filter by showing red when filter
- maintenance is required.

The poppet-type modulating alr inlet valve directly controls
the amount of air intake to the compressor in response to
the operation of the pressure regulator. Refer to

Full Load Mods*- 50 o 100 PSIG (3.4 fo 6.9 BAR)
onpage 13. The inlet valve also dcts as a checkvalve, thus
preventing reverse rotation when the compressor Is shut
down.

"The Plastic Pipe Institute
recommends against the use of
thermoplastic pipe to transport

. compressed air or other compressed

gases in exposed above ground
locations, e.g. in exposed plant
piping.” (1)

Suilube should not be used with PVC
piping systems. It may affect the bond
at cemented joints. Certain other
plastic materials may also be affected.
(1) Plastic Pipe Institute,
Recommendation B, Adopted

. January 18, 1972.

14
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DESCRIPTION

1. Alrinlet Filter 4. Receiver Tank
2. Airinlet 5. Restriction Indicator

3. Compressor Unit
Figure 2-6: Air Infet System

AR AT 1
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Section 3

‘3.1 TABLE OF SPECIFICATIONS - 3000, 3000P, 3700 AND 4500 SERIES
MODELS | |

. DIMENSIONS ] _
tengh = - Width . . Héight . 1 . Weight . - ..

“g45 | e | &5 | 1562 [ 1818 | 1884 | . 825 855

13000.:f 40- | 620 | 1575

615 | 1562 | 2193 | 2270 | 995 [..1030.
876 | 615 1562 .| “2103 7| 2evo’[¥eess | i030.
" 345, 876 615 | .1562 2103 | 270 | sss | 1030!

4509 60 | 620 | 1575 | a5 | 876
4510 | 60 620 | 1575 | 345 |
as12. | 6o | 20 | 1575

() Includes standard and 24KT. Rated pressure designations appearing after model number are as follows: . '
07 - 100 psig (6.9 bar) 10 - 150 psig (10.3 bar)

09 - 125 psig (8.6 bar) ] 12 - 175 psig (12 bar)

Maximum pressure is rated pressure plus 10 psig (0.7 bar).
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SECTION 3

3.2 TABLE OF SPECIFICATIONS - VARIABLE SPEED DRIVE MODELS

MOTOR ODP . TEFC

HZ / VOLTAGE 460/60 575/60 400/50 480/80 575/60 - 400/50
DRIVE AMP RATING 72 52 87 72 52 87
WEIGHT (bs / kg) 1894/ 859 1894 /859 1894 / 859 1960/ 889 1960/ 889 1960/ 889
LENGTH (in /mm} 62.0/ 1575 . 62.0/1575 62.0/ 1575 62.0/1575 62.0/1575 B2.0/1575
WIDTH (in/ mim) 34.5/876 34.5/876 34.5/876 34.5/876 34.5/876 34.5/876
HEIGHT (in / mm) 615/1562 .| '61.5/1862 | 615/1562 |. 61.5/1562 61.5/ 1562 61.5/1562

MOTOR L ooP NEEE - TEFC

HZ / VOLTAGE 460/60 575/60 400/50 460/60  575/60 400/50
DRIVE AMP BATING 72 52 . 87 72 52 87
WEIGHT (bs/kg) “|  2089/938 2069/ 938 2069/938 | 2i35/968 | 2135/968 | 2135/968
LENGTH (in / mm) 62.0/1575 62.0/1575 620/1575 | 62.0/1575 62.0/1575 | 62.0/1575
WIDTH (in/ mm) 34.5/876 34.5/ 876 34.5/876 34.5/876 34.5/876 34.5/876
[HEIGHT (in/ mm)  61.5/1562 61.5/1562 1.5/ 1562 61.5/1562 61.5/1562 61.5/1562

ODP

460/60 | . 57860 | 400/50 460/60 © 57560 | . .400/50
72 L Ts2” | 87 72 . 52 87
2119/961 2171/984 2119/ 961 2203 / 999 2255/ 1023 2203 /999

) 62.0/1575 | 62.0/1575 | 620/1575 62.0/ 1575 62.0/1575 . 82.0/1575
345/876 | . @45/876 | 345/876 | 345/876 | 345/876 | 345/876
615/1562 | &15/1562 615/1562 | -61.5/1562 | 61.5/1562 | 61.5/1562 -

ODP , 1 - TEFC

as0/60 | s7AIE0 400/50 4s0/60 |  &7siB0 | 400050
72 .- 52 87 72 | . s 87 .
VEIGHT (Ibs / kg) 2361 /1071 2044/ 1018 2361/1071 | 243871106 | 220671041 243874106
TLENGTH (in 7/ mm) ~{ ‘s20/1575 | 62071575 62.0/ 1575 62.0/1575 62.0/1575 - | 62.0/1575
WIDTH (in/mm) - '345/876 34,5/876 345/876 | 345/876 | 345/876 34.5/876
clHEIGHT Ghymm) . |7 e15/1862 | e15/1562 .| 615/1862 | 615/1862 | 61.5/1562 | 61571562

(iy Indludes standard and 24KT. Rated pressure designations appearing after model number are as follows:
07 - 106 psig (6.9 bar) : " 110-150psig (103bar)

09~ 125 psig (6.6 bar) ' ' 12 - 175 psig (12 bar)

" | Maximim pressure is rated pressure plus 10 psig (0.7 bar).

[}
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SPECIFICATIONS

3.3 COMPRESSOR SPECIFICATIONS

Type: Ratary Screw .
Standard Operating Pressure: 100 psig (7 bar) 125 psig (9 bar) | 150 psig (10 bar) 175 psig (12'bar)
Bearing Typer. Anti-friction .

Arnbient Ternperature (Max.) (M): 104°F (40°C)

Cocling:

Pressurizad fluid

Compressor Fluid:

Sullair Sullube; 24KT is optionat

Receiver Capacity:

3.0 gallons (1.4 liters)

Control:

WS Controller

(H) Special compressors are available for operation in higher ambient témperature..

40,50, 60 HP /30, 37, 45 KW

Size: . -

Type: C-Flan'ged, Opeh brip--proof, Epact Efficiency, Three Phase, 230/460
B0Hz, 380-415 (400) 50 Hz

VSD Type: C-Flanged, Open Drip-prooi, Premtum Efficiency, Three Phase, 460V

B0Hz, 380-415V (400V) 30Hz

Maxirmum Ambient Temperature

104°F (40°C)

Optlons Available:

200V and 575V 60 Hz, 220 50 Hz TEFC also available: CE Approved

Starter:

Full Voltage Magnetic, Wye-Delta or VSD

Speed - 40, 50, 60 HF:

1780 RPM {60 Hz) or 1475 BPM (50 Hz)

(1) Mutti-frequency and voltage matars are used. The comprassors must be used only'with the specified electrical fre’quenéy and voltage.

1

D SULLAIR.
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SECTION 3

3.4 LUBRICATION GUIDE o _NOTE .

-~ Refer to Figure 3-1 for location of fiuid fill port. For best ) I

' value and longest uninterrupted service, the 3000-4500 E:g‘:'il;:gts;egn‘gzen switching
Serles compressors are factory filled and tested with )
Sultube lubricant.

When ambient conditions exceed those noted or if
conditions warrant use of "extended" life lubricants contact
Sullair for recommeandation.

Mixing of other lubricants within the

compressor unit will void all
warranties. \ ,
. 7 ©

L L R

if fluid chéhge is required, follow Section 3.6, . .
Lubrication Change Recommendations and !
E Méi’r_:fenance, Fluid Filter and Separator on page 21. @//

=

&

"The Plastic Pipe Institute

' recommends against the use of
thermoplastic pipe to transport
compressed air or other compressed
gases in exposed above ground
locations, e.g. in exposed plant

piping." () 22
Sullube should not be used with PVC -
piping systems. It may affect the bond sh_onaonia
at cemented joints. Certain other 1. Fluid Fit Port
plastic materials may also be affected. 2. Sight Glass
(I) Plastic Pipe Institute, 3. Fluid Prain Valve

4. Heceiver Tank

Recommendation B, Adopted
_ January 19, 1972, Figure 3-1: Fluid Fill Location

Maintenance of all other components is still recommended 3.5 APPLICATION GUIDE

as indicated in the Operator's Manual.

Sullair encourages the userto participate in afluid analysis
DO NOT MIX DIFFERENT TYPES OF FLUIDS. program with the fluid suppliers. This could result in a fluid

Contamination of compressor fluid with mineral oil or other . e .
fluids may lead to opeFr)aﬁonaI problems such as foaming, ~ change interval differing from that stated in the manual.
filter plugging, orifice or line plugging. Contact your Sullair degler for details.

)
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SPECIFICATIONS

3.6 LUBRICATION CHANGE RECOMMENDATIONS AND MAINTENANCE, FLUID

FILTER AND SEPARATOR L
Sullube AE G,C A D
SRF 1/4000 _ B,E G, C B,D
24KT F,E G C AD
CP-4600-32-F B,E G,C B, D

A - 8,000 hours or once a year.

B - 4,000 hours or more frequently if conditions so require.

C - When measured pressure loss exceeds 20 psig (1.3 bar).

D - When measured pressure loss exceeds 10 psig (0.7 bar).

E - When required by fluid analysis or known contamination.

F - Does not require replacement during normal service conditlons.
G - Every 2,000 hours.

J

). SULLAIR, __2000-4500 Opretors sl andpar it
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SECTION 3

3.7 IDENTIFICATION, AIR-COOLED, STANDARD AND VSD

p—1Z. 4 ——

[342.4]

- e
., ‘/_— -

-

41,35 [10%0 4] /
be—t 11,00 ——sdu—— 17,21 [4£8.0] e 15 B e
&x g .6 [16.0} F279.4] EXHAUST AIR far9.9]
MOUNTING HOLEE n
Y N
] . AL R
91.34 PANEE 23.48
[2320.4] [596.3]
21.59 : | 27,03 [684.6]
- [4s.4] ! ExAUST AIR
.37 TYR. -
[771.4] k
- N - 23
E-“;’E L x.73 L-z2.06
' . 52,3
TP, [74.7] [s2.3]
157,03 [432.5] 27.99 [711.0]+

TYP. TYP,

SPACE_REQUIRED

E;-;'-"z] To GPEN DOORS
" EE NOTE #§
-~
e 02250156_213:08-2 -
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SPECI‘FICATIONS

47 [874 . 1] WIDTH OF CANGPY ——+]
p—27.03 fczs. 4 AIR INLET ——of
[
W92 23] TP -] e
b
22,24
b
e £1.% [1362. 2]
frral '
[427.03 g @
o T L — =~ il
,_J S -y 1. TS 15N TN . u"l. . i
E"!"‘:] E::..n']—_ . ) — ’ ' / —2) oo[man]— i o
IRTY R, R — ( : ) Z 0 E£3.51 X 500 (203.0] FORKPOCKET 8-PLACEE
B0, " : -
f——az 54 [521 2] HIDTH OF FRAME—; . 57-25 [1520.3] LEWGTH OF FRAUE =
: '; &1 74 [1573 3] LEWSTH OF ey ————-———|
’ 02250156_213r03-1
1. Alternate Incoming Power Supply Location 6. Alriniet
Dia. 2:5in. (63.5mm) ' 7. Containment Pan Drain 1/2"-1/4" NPT
2. WS Controller 8. Incoming Gustomer Power Supply Location
3. EStop. ... .. 2.5in. (63.5mm) ,
4. CilLevel Sight Glass 9. Moisture Drain Connection 1/2"-1/4" NPT
5. Air Exhaust 10. Air Qutlet Connection 1 1/2"-11 1/2" NPT

Figure 3-2: Identification, Air-Cooled, Standard and VSD
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'SECTIONS
3.8 IDENTIFICATION, WATER-COOLED _
. S f i b

R7

\'\,

. 42 14 [1070 4] 18 BV i
) - 41.35 [1os0 4] fize?] °
8x & .43 [16.0] . . i
MOUNTING HOLES —\ - i _ :
1 L
~N [ i ,:
IS . { A . i H
SPACE RESUIRED: . . !
TO OFEN STARTER : |
e PANEL IR A ) <
AL [ses 3]
e ]
21,59 /’
FI.33 30.37
Raw 4] [71.4] 984 /
TYP N /./ .
B’
EXHAUST FAN
: H 1 £
4 45— ] 1 -
[163 4] : 1 J
TYR, = et 17.03 432 S)mepr—————— ;2799 f711.4]
™. / '\T\‘F"
[ PN
s kY
28.43 / \
[r22 9 SPACE REQUTRED / N\
To_GFEN OOCRS #
SEEROTE #6 /'/ N
- ‘ -
’ .a/. \I'\“-.
- ~.
L .
—— ]
02_25_0160 _:7291'02-?._
=
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SPECIFICATIONS

, fo——— 34 HOTH OF CAnDeY ——f C: a:f ;
[‘::. L] l;‘?::l] " i ; 5
TR )

— e
L:]
]
B
§1.50 §1552.2)
i ) ) ' ,.—’/- )
éz:aﬂt?.ﬂ" A;R INLET . : = . 24.73 .lE] ‘:> V V ' o/‘/ {1 V
[207 0] f[s28.2) @ : 5
le— 1949 AIR ENLET ik | B RN [ISa'nj ) E> ] @
Boar ] fs20.] } i
! | I . | z.86 [72.4] E | : i ;
312 [7e £~ 4 g0 \ f ' / . i f
f4a.7] | pr—es 20 00 [SO8 0]——mt}
E":;:] @ 2.9, 163.5) X 8 00 £203.0] FORXPOCKET
e ." Bre. 2= sv .18 F1a20. 2] LINGTH OF FRAME
P—32.3 fpat s wiarw or ?mng.—- &2 .00 [1574 .8] LENGTH OF CANOFY
02250160, _720r02-1
1. Alternate Incoming Power Supply Location 7. Containment Pan Drain 1/2°-1/4" NPT
Dia. 2.5in. (63.5mm) 8. Incoming Customer Power Supply Location
2. WS Controller 2.5 1In. (63.5mirmi) _
3. E-Stop 9. Moisture Drain Connection 1/2"-1/4" NPT
4, Cil Level Sight Glass 10. Air Outlet Connection 1 1/2"-11 1/2" NPT
5. Air Exhaust 11. Cooling Water Out 3/4"-14 NPT
6. Airinlet 12. Cooling Water In 3/4"-14 NPT

Figure 3-3: Identification, Water-Cooled

I

gD & ULM!SW -3000-4500 Operator's Manual and Parts List _ - 25




I

SECTION3

3.9 PIPING AND INSTRUMENTATION, AIR-COOLED
-‘ - . o

i e ——m—emwm CUSTOMER FURNISHED EINE
| e WATER LINE A
ol e conTROL L1NE A

| ———————  FLUID LINE
. | ~————pp————  AIR/FLUID LINE
[
I

| ——-—-ei———a— TEWP. CONTROL PROSE
| ——p——— AL

‘.
s ()

‘g |m
WAL

0225015620867

Figure 3-4: Piping and Instrumentation, Air--kg_co_.'éd




SPECIFICATIONS

10

11
12
13
14
15

17
18
19
20
21
22
23
24
25
26

27

28
29

bt T # > & | TR SN ¥ I \\ B

filter, air 9" plastic
indicator, restriction

inlet

comprassor unit

motor

filter, coreless 1-1/16 sae

cooler, air/oil 50 hp

codler, air/oil 60hp

valve, thermal 195 deg 1-1/2°-18
\'ré{\jre, therrﬁal 210 deg 1-1/. .18

" arifice, 1/8 x 1/32
. gls, sight/orf sae

filter, assy genisis

plug, sightgiass 1-5/16" sae
probe, thermister 3000 ohim -
valve, relief 1/2" |
xduer, 1-250# radiometric
valve, shutile 1/4" double chk
viv, min pressure 1-7/8 sae
valve, blowdown 1/2" 1 8,1
sep, wir scws-235n 1-1/2" llad
elem, sep round 5.5d x 14.3Ing
valve, ball 1/4"

strainer, v-type 300psi x 1/4
viv, sol 3wno 1/4 250# 24vdc
valve, pressure reg

tank, separator

orifice, 140 x 1/4m x 1/4f

viv, sof 2wne 1/4 200# 24vde
vlv, chk 1/4" nptf brass viton

viv, sol ees

02250127683

02250003-869

02250155-708
02250151-463
02250152-862
02250092-081
0250148796

02250125-774

02250126-129

02250117-782 '

02250097-610
02250155-175
250006-938
02250155-174
408893
02250097-598
02250100-042
02250166-734
02250160-774
47115
241771
02250155-714
250017-280
02250149-624
02250161-433
02250155-715
02250115-272
02250125-673

0
)
0

0
0

)
®

D)

(n

T I T e T 1 T ST St O o N N S N N N L N L S L ST U G O
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SECTION 3

3.9 PIPING AND INSTRUMENTATION, AIR-COOLED (CONTINUED) |

7

" CUSTOMER FURNISHED LINE
—  WATER LINE AA
- CONTROL LINE AA

FLUID LINE
AIR/FLUID LINE

—  TEMP. CONTROL PROBE

AIR LINE

Figure 3-5: Pining and Instrumeniation, Alr-Cooled

(2250156-203707
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SPECIFICATIONS

¢! " Part varies by model.

(n Used with EES option. ]
{1 Two solenoid valves are required with Sequencing option. Refer to B4,
Ad Tank pressure - blue color

A2 Reg pressure - yellow color

A3 Unload pressure - red color

Ad Water drain - clear color

B1 P1 - Wet sump pressure

B2 P2 - Line pressure

B3 . S0OL 1 - Load/unload solenoia valve

B4 SOL 4 - MEC/sequencing/full load sclencid valve

B5 SOL. 5 - Eleciric drain/scd drain solenoid valve .

B6 SOL 7 - EES solenoid valve (optional)

A fo open inside EES damper (winter):. ..
B to open outside EES damper (summer)’

g E_»? : T1 - Wet discharge temperature
Ct 1/2" Hose .
c2 Control molsture drain lines are 1/4" tubing ‘except as noted. ‘
ca 11/2" - 11 1/2 npt air outlet. o
c4 1/4"-18 npt moisture drain sonnection. 2 [ o
C5 Section bstween letterad points (A) and (B) are to be replaced with corresponding option pictured below, as '
required by face of crder. Refer to B4, ’
(] Optional heat frace is applied only to control and moisture drain lines and used only with stainless steel tubing.

Refer to face of order for heat frace requirements.
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"SECTION 3

3.10 PIPING AND INSTRUMENTATION, WATER-COOLED
1_ - » N
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02250162-393R03

Figure 3-6: Piping and Instrumentation, Water-Cooled

1
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_SPECIFICATIONS

W oW W N NN MMNDNNIMNMN N o — -
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=

filter, air 9" plastic
indicator, restriction

inlet

compressor unit

motor

filter, coreless 1-1/16" sae

clr, oilfwater 5x36 1-5/16" sae

valve, thermal 210deg 1-1/2"-18 (24kt or 175 psig)
valve, thermal 195deg 1-1/2"-18 {(sullube)
orifice, 1/8 x 1/32

gls, sight/orf sae

filter, assy genisis

plug, sightyglass 1-5/16" sae

probe, thermister 3000 ohm

valve, relief 1/2" .

xducr, 1-250% radiometric

valve, shuitle 1/4" double chk

viv, min pressure 1-7/8" sae

valve, blowdown 1/2" 1.8:1

sep, wir scws-235n 1 1/2" Vad

elem, sep round 5.5d x 14.3Ing

valve, ball 1/4"

strainer, v-type 300psi x 1/4

vy, sol 3wno 1/4 260# 24vdc

valve, pressute reg

t_ank, separator

off, 140" 25 fnptx.25

- vlv, sof 2wnc 1/4 200# 24vdc
' vIv, chk 1/4" riptf brass viton

ht exch

éﬁgjtch, press no 10 psi

valve, water reg 3/4" 160-230f
viv, sol 2wne 3/4 2504 nd

viv, ball/stnr comb 1/2f x 1/2m
drn, electric condensate-scd400

Pari varies by modal,

02250127-683
250003-869

02250155-708
02250094-744
02250148796
02250092-081
02950125-774
02250126129

02250117-782 |

02250097-610
02250155-175
250006-938
02250155-174
408893
02250097-598
02250100-042
02250166-734
02250160-774
47115
241771
02250155-714
250017-280
02250149-624
02250161-433
02250155-715
02250115-272
250017-527
250017-992
47398
02250125-668
02250144-842

- 02250130-866

0
{
o

e N e 1 T L T o i N T N s T T O e e T R N
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SECTION 3

‘310 PIPING AND INSTRUMENTATION, WATER-COOLED (CONTINUED)
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Figure 3-7: Piping and Instruinentation, Waier-Cooled

1
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SPECIFICATIONS

Ad
A2
A3
Ad

B1
B2
B3

B5
B6
B7
B8
B9
B10
B11

C1
c2

C4
Cs
ce
c7
c8

b1

~ Regulator pressure — ysliow color ]

Water drain - clear color

Tank prassure — blue color

Unload presé_ure - red color

P1 — wet sump prassure

P2 - line pressure

SOL 1 - lpad/unload solenoid valve

S0L4- MEC/sequencing/fuIl load solenoid valve
SOL 5 — electric drain/SCD drain solenoid valve
S0L 6 - water solenoid valve

T1 —wet discharge temperature
Water solenold valve option
Watear regulating valve option
Sequencing solenoid option
SCD drain option

1" hose

Control/moisture drain lines are 14" tubing except as neted

115" ~11 12" npt air outlet

14"-18 npt moisture drain connection .

Sectlons between lettered pomts are fo be replaced with correspondmg optlon pictured below ;
Optlonal head trace is applied oniy to control and mcnsture drain I[nes and used only with staln[ess steel ’tublri

Water inlet 342"-14 npt

Water outlet 34" 14 npt

Gustomer furnished line

W,

Control Ime
°F FIund Ime

A:r/f!uld Ilne

;_T rnperature control probe

Ai !mg

33




SECTION 3~

3.11 WIRING DIAGRAM, MFV AIR-COOLED | _
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SPECIFICATIONS

COMP DESCRIPTION
1MOL |COMPRESSOR OVERLOAD
1M COMPRESSOR STARTER
2MO0L  |FAN MOTOR OVERLOAD
P1_ [WET SUMP PRESSURE SENSOR
P2 PACKAGE DISCHARGE PRESSURE SENGSOR
11 UNIT DISCHAGE TEMPERATURE PROBE
PSW1i {OPT'L)INLET AIR FIITER SWITCH 558.9 MM WC — 22 IN WC
DPSW1 |(OPT'LJOIL FILTER DIFF PRESS SWITCH 20PSID
INPUT. 7|REMOTE RUNAUNLOAD
INPUT B|CUSTOMER FURNISHED FAULT
INPUT 9|CUSTOMER FURNISHED WARNING
S0L1 |LOAD CONTROL SOLENOID VALVE
SOL4 [SEQUENCEING SOLENOID VALVE
SOL5 |ELECTRIC CONDENSATE DRAIN VALVE
PSs 24VDC POWER SUPPLY
K1 |INTERNAL RUN RELAY CONTACT
K2 INTERNAL Y—DELTA START _RELAY
K3 INTERNAL WYE—DELTA RUN RELAY
K4 INTERNAL LOAD CONTRCL RELAY
KS INTERNAL SEQUENCE RELAY
Ké INTERNAL ELECTRIC DRAIN RELAY
K7 INTERNAL COMMON FAULT RELAY
PMR _[OPT'L POWER MONITOR RELAY
PF CAP |POWER FACTOR CORRECTION CAPACITOR (GPT'L)
HTR1 (OPT'L} SUMP HEATER BOOW
HTRZ J(OPT'L) HEAT TRACE .
MTR3* | {OPT'L) TRAP HEATER 70WATTS . .
~ HTR4. J(OPT'L) CONTROL PANEL HEATER SOWATTS
© TH ~ |THERMOSTAT FOR HEAT TRACE OPTION
IFU_ [SCD TRANSFORMER PRIMARY FUSES
2FU SCD TRANSFORMER SECONDARY FUSE
SCD SCP DRAIN OPTION ]
PPR: |[POWER PRESENT RELAY OPTION

Figure 3-8: Wiring Diagram, MFV Air-Cooled

09250156_577R(4-2

{
i
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SECTION 3

3.12 WIRING DIAGRAM, MFV WATER-COOLED

v e i
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1
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LIy
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w13, .
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e 45+ |30 4 E

FE 435~ | p#

" REWOVE JUMPER _FOR
Pz sase | 4O A AUXTLLIARY E-5TOR
M : STRING nEvn:;s.
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f
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E“ E VOLTAGE
1 o]
az =0
400
440
COLD WEATHER OPTIONS DPTIONAL 480 | Hi-Ha 20| xt-xd
GPTIOHAL 480 HE 4 5 XirX3
L fon] s Lo 500 1 Hi-ts D | Xizx4]
1 =S HE -HS Ki=X4
s ] BuR ) ==") Hi-E5 pr=]
- u =z =5 1 His 5L
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INGTE 1 n _
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PERHEC 427220
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SPECIFICATIONS

_caMp DESCRIPTION
IMOL |COMPRESSOR _OVERLOAD _
™ COMPRESSOR STARTER ST
1 WET SUMP PRESSURE_SENSOR !
P2  |PACKAGE DISCHARGE PRESSURE SENSOR
-T1  |UNI7 DISCHAGE TEMPERATURE PROBE
" PSWt_ |(CPT'LJINLET AIR FILTER SWITCH 558.9 MM WC — 22 IN WC
PSW2 - [LOW WATER PRESS SWITCH N.O, CLQSES @ 10 PSI
DPSW1 [(CPT'L)OIL FILTER DIFF PRESS SWITCH 20PSID
INPUT 7/REMOTE RUNZUNLOAD
INPUT ?[CUSTOMER FURNISHED WARNING
"~ S0L1 |[LCAD CONTROL SOLENOID VALVE
1 S0L4 |SEQUENCEING SOLENOID VALVE
SOLS [ELECTRIC CONDENSATE DRAIN VALVE
SOL4 [(QPT'L) WATER SOLENOID VALVE
PS 24VDC POWER SUPPLY
K1 INTERNAL RUN RELAY CONTACT
K2 INTERNAL Y-DELTA START RELAY
K3 INTERNAL WYE-DELTA RUN RELAY
K4 INTERNAL LOAD CONTROL RELAY
KS INTERNAL SEQUENCE RELAY
Ké INTERNAL ELECTRIC DRAIN RELAY
K7 INTERNAL COMMON FAULT RELAY
PMR OPT'L POWER MONITOR RELAY
PF CAP |[POWER FACTOR CORRECTION CAPACITCR (OPT'L)
HTR1 |{OPT'L}) SUMP HEATER 800W
HTR2 [(OPT'L) HEAT TRACE
HTR3 [(OPT'L) TRAP HEATER 70WATTS
HTR4 |{QOPT'L) CONTROL PANEL HEATER SOWATTS
TH THERMOSTAT FOR HEAT TRACE OPTION
1FU CONTROL TRANSFORMER PRIMARY FUSES
; 2FU ICONTROL TRANSFORMER_SECONDARY FUSE £
VE CANOPY VENTILATION FAN MOTOR :
- 1CR CANQOPY FAN CONTROL RELAY )
SCD {(OPT'L) SCD DRAIN
XFMR1 |CONTROL TRANSFORMER FOR 120V OPTIONS

02250161-763R03-2

Figure 3-9: Wiring Diagram, MFV Water-Cooled

]
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SECTION

3.13 WIRING DIAGRAM, WYE-DELTA AIR-COOLED
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SPECIFICATIONS

COMP L } DESCRIPTION
1MOL  |COMPRESSOR OVERLGAD
1M WYE-DELTA STARTER RSN
ZM WYE-DELTA RUN CONTACTOR ) ;
] WYE—DELTYA START CONTACTIOR
3MOL  |FAN MOTOR OVERLCAD
4M ° |CONTACTOR FOR POWER FACTOR CAPACITOR JPT.
P 1 WET SUMP PRESSURE SENSOR
P2, PACKAGE DISCHARGE PRESSURE SENSOR
ST UNIT DISCHAGE TEMFPERATURE PROBE
T PEW (OPTLIINLET AIR FILTER SWITCH 558.9 MM WG — 22 IN WC
DPSW1 |(DPT'LIDIL FILTER DIFF PRESS SWITCH 20PSID
INPUT 7[REMOTE RUNAZUNLOAD
INPUT 8|CUSTOMER FURNISHED FAULT
INPUT Z|CUSTOMER FURNISHED WARNING
= 80K 1 |LOAD CONTROL SOLENOID VALRVE
50L4- [SEQUENCEING SOLENOID VALVE
T SDLS |[EEECTRIC CONDENSATE DRAIN VALVE
E5™ . |24VDC POWER SUPPLY
K1 INTERNAL RUN RELAY CONTACT
- K2  |INTERNAL Y—DELTA START RELAY
K3 INTERNAL WYE—DELTA RUN RELAY
K4 INTERNAL LOAD CONTROL RELAY
KS INTERNAL SEQUENCE RELAY
K& INTERNAL EILECTRIC DRAIN RELAY
KA INTERNAL COMMODN FAULT RELAY
PMR OPT'L POWER. MONITOR RELAY
PF CAP |PGWER FACTOR CORRECTION CAPACITOR (OPT'L)
HTR1 [(DPT*L} SUMP HEATER 800W
HTRZ2 [(OPT'L} HEAT TRACE
"HTR3 [(OPT'L) TRAP HEATER 70WATTS
~OTR4 [(DPT*L} CONTRDL PANEL _HEATER SOWATTS
‘TH |THERMOSTAT FOR HEAT TRACE OPTION
1FU {CPT'L) TRANSFORMER PRIMARY FUSES
ZFU (OPT*L] TRANSFORMER SECONDARY FUSE : )
- SED . [(OPT'LY SCD DRAIN ' ) i
XFMR1 CONTROL TRANSFORMER FOR OPTIONAL SCD DRAIN .
T o2250156_118R03-2

Figure 3-10: Wiring Diagram, Wye-De.'fa Air-Cooled

i
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'SECTION 3

3.14 WIRING DIAGRAM, WYE-DELTA WATER-COOLED

,
T 24
(71 2 2 | B se E-tToP
i L Fl P s1Q Z4Y coMl
. 2 n, {Ev o T AR
2 Sy | woae ™ 1o
U P P2 51Q@ B 485C
o, |avew
) Lo
o, e wy e} o
o, s E-3To0 | g3
o, sy WM | O
84S+ g0
T1IN B 48E= lr.l
= cod 4| 0 b .
128 o E SEE TRANSFORMER
) —= o it TAStE FOR FROFER
B et PE 45k “,'n— !ﬁ?ﬁ’;" LOBRECT BN
T3 18 PF o485~ ] 50— a5 & gy
W e IE a1 O e E3 [ -
/0 Iz - &
MODLLE T AR5 -3 A
) 1t
54 " e &
- P osasc
- ]
e ]
PE 485+ ) ] e } :.
FE fa8-- COMPRESSCR ™
= e sac i )
pi | T oo
OIN-2 Pe 232 R |
DIN-3 PG 232 Tx o3-% ™o
pIx-+ peczC ts e—
DIR-F 2
+3 o] }o-
BIN-T ]
BiH-5 1
T ] -
5
e sToR i
, Ly .
H @1 ,,_.—7
| ey = N
P 2 ]
B kvl B T k2 [er
R4V-SUPRLY o1 L1
-
- e o2 r 12 .
12 LEAD NOTOR CONMECTIONS
- : TZ ] T = i)
o 3 1212, T8 | 'nsﬁ, T “‘r!l;m 'rs_r,l}'n- 18_“;12
; L T
Sy 1K7 1578 | 18-T0 HE SR
: A ! i OTES -
- TR N e o e e
2 5 AT o
e ‘ﬂz g g R UWPER "
/NIERYE PER o
STRING DEVICES.
2t MOL RELAY SET AT S3%_oOF
w2 Ju EVLL LoAS PLUS W FILL
TRANSHORMER CONNECTIONS g ﬁ&
cou OPTIOHS [}
FRINARY SECONDARY D NEATHER OFTIONAL i i W
NVOLTS | TAPS | VOLTS | TAPS | HiR ' L oLz oty Wi,
200 | AI-IE (" 110 | Xi-%4 ————
720 Hi-HZ 130 X3 3 14
=0 | Hicee | 1= 3 OPTIONAL
Z40. | Hi-RZ |10 =]
980 | Hi-Wa| 1io =X3 e 13 = »1
4D0- | HicHE [ 115 ] . - mf
418 | Hi-Ha| 120 =] e Ll |
340 “hi| 110 =] ! CAPATITOR L1 on
&0 SR [ 120 =3 fal
450 sh4l 118 =] o oz2230161_761R02-1
500 s | 110 7y T Hia
= =5 115 XA )
S50 cis 110 =] EEEE DE GROUND FAULT PROTECTION
575 SB[ 116 - [xi-x3] KON _SUPFLY OF HEATING DEVICES
B0 el 1zo WIXE] FER NEC 422d

40 . N ____3000-4500 Operator's Manual and Perts List




SPECIFICATIONS

ComMP DESCRIPTION
1MOL _ [COMPRESSOR OVERLOAD '
M WYE—DELTA STARTER
2M WYE-DELTA RUN CONTACTOR
§ WYE—DELTYA START CONTACTGR
4M CONTACTOR FOR_POWER FACTGR _CAPACITQGR OPT,
P1 WET SUMP PRESSURE SENSOR
P2 PACKAGE DISCHARGE PRESSURE SENSCR
T1 UNIT D1SCHAGE TEMPERATURE PROBE
PSW1_|{OPT'L)INLET AIR FILTER SWITCH 558.9 MM _WC — 22 IN WC
PSW2 |LOW WATER ._PRESS SWITCH N.O. CLOSES 810PS
DPSW1 [{DPT'L)DIL FILTER DIFF PRESS SWITCH 20PSID
INPUT 7|REMOTE RUN/UNLOAD -
INPUT 9|CUSTOMER FURNISHED WARNING
- 5011 [LOAD CONTROL SOLENOID VALVE
S0L.4  |SEQUENCEING SOLENQID VALVE
SCLS |ELECTRIC CONDENSATE DRAIN VALVE
SOLS |{DPT'L) WATER SOLENOID VALVE
PS 24VDC _POWER SUPPLY
K1 INTERNAL RLUN RELAY CONTACT
K2 . [INTERNAL Y-DELTA START RELAY
K37 |INTERNAL WYE—DELTA RUN RELAY
K4. - |INTERNAL EOAD CONTROL RELAY
Ko INTERNAL SEQUENCE RELAY
K& INTERNAL ELECTRIC DRAIN RELAY
K7 INTERNAL COMMON FAULT RELAY
PMR _ |OPT 'L POWER MONITOR RELAY
PF _CAP |POWER FACTOR CORRECTION CAPACITOR (OPT'L}
HTR1 |{OPT'L} SUMP HEATER BOOW
HTR2 [{(OPT'L.) HEAT TRACE
HTR3 [(OPT'L) TRAP HEATER 7OWATTS
HTR4 [(OPT'L) CONTROL PANEEL HEATER SOWATTS
TH THERMOSTAT FOR HEAT TRACE OPTION
1FU__ [CONTROL TRANSFORMER PRIMARY FUSES
-2FUJ  |CONTROL TRANSFORMER SECONDARY FUSE
YE CANGPY VENTILATION FAN MGTOR
1CR__|CANOPY. FAN CONTROL RELAY
SCD fOPT'L) SCB DRAIN ‘ i
XFMR1 [CONTROL TRANSFORMER FOR 120V OPTIONS

02250161_761R02-2

Figure 3-11: Wiring Diagram, Wye-Delta Water-Cooled
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SECTION 3

3.15 WIRING DIAGRAM, VSD AIR-COOLED | i
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SPECIFICATIONS

COMP _ DESCRIPTION
M COMPRESSOR MOTOR
ZM COOLER FAN MOTCOR STARTER
2M0L  |[FAN MOTOR OVERLOAD
FU FAN MOTOR BRANCH CIRCUIT FUSES
- 2FU SCD TRANSFORMER PRIMARY FUSES
__ 3FU |SCD_TRANSFORMER SCONDARY FUSE
Pt IWET SUMP PRESSURE SENSOR
P2 " |PACKAGE DISCHARGE PRESSURE SENSOR
T1° JUNIT DISCHAGE TEMPFRATURE PROBE .
_PSWi [(OPT'L}INLET AIR FILTER SWITCH 558.%9 MM WC — 22 IN WC
DPSW1 |(OPT'L)OIL FILTER DIFF PRESS SWITCH 20PSID B
INPUT 7|REMOTE RUN/UNLOAD
INPUT 8|CUSTOMER FURNISHED FAULT
INPUT 2{CUSTOMER FURNISHED WARNING.
-50L1  (LOAD CONTROL SOLENOID VALVE
TSEQUENCEING SOLENOID VALVE

- |[ELECTRIC CONDENSATE DRAIN VALVE

24vDC _POWER SUPPLY

INTERNAL FAN RELAY CONTACT TEMP_(T1) CONTROLLED

_ |INTERNAL Y-DELTA START RELAY COMPRESSOR RUNNING
| K3 INTERNAL WYE-DELTA RUN RELAY COMPRESSOR ENABLED
‘K4 INTERNAL LOAD CONTROL RELAY
K5 |INTERNAL SEQUENCE RELAY
K& . |INTERNAL ELECTRIC DRAIN RELAY
K7. |INTERNAL COMMON FAULT RELAY
PMR - |OPT'L POWER MONITOR RELAY
HTR1 . [{OPT'L) .SUMP HEATER 800W
HTRZ2 ({OPT'L) HWEAT TRACE '
HTR3 1{OPT'L) TRAP HEATER 7OWATTS
HTR4 [{OPT'L) CONTROL PANEL HEATER S0WATTS
- TH THERMOSTAT FOR HEAT TRACE OPTION
XFMR1 |CONTRCL TRANSFORMER FOR SCD DRAIN
(OPT'L) SCD DRAIN '

02250156_112:04-2

Figure 3-12: Wiring Diagram, VSD Air-Cooled
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‘SECTION 3

3.16 WIRING DIAGRAM, VSD WATER-COOLED
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SPECIFICATIONS

COMP |- o DESCRIPTION
M COMPRESSOR MOTOR
P1 WET SUMP PRESSURE SENSGR
P2 PACKAGE DISCHARGE PRESSURE SENSCR
T1 UNIT DISCHAGE TEMPERATURE PROBE
PSW1 (CPT'L)INLET. AIR FILTER SWITCH 558.9 MM WC = 22 TN WC
PSW2 |LOW WATER PRESS SWITCH N.O. CLOSES @ 10 PSI
DPSW1 |(OPTIONAL)OIL FILTER DIFF PRESS SWITCH 20PS5I1D
INPUT 7|REMOTE RUN/UNLOAD
INPUT ZICUSTOMER FURNISHEED WARNING
SOLt1 1LOAD CONTROL SOLENOID VALVE
S0L4 FULL LOAD SOLENDID VALVE
SOLS [ELECTRIC CONDENSATE DRAIN VALVE
SO0Eé | {OPTIONAL) WATER SOLENOID VALVE
PSS 24VDC- POWER SUPPLY
K1 INTERNAL RUN RELAY CONTACT
K2 INTERNAL COMPRESSOR RUNNING
K3 INTERNAL COMPRESSOR ENABLED
K4 INTERNAL LOAD CONTROL RELAY
KS INTERNAL FULL LOAD RELAY .
Ké INTERNAL ELECTRIC DRAIN RELAY
K7 INTERNAEL COMMON FAULT RELAY
PMR {(OPTIONAL) POWER MONITOR RELAY
HTR1 (OPTIONAL) SUMP HEATER 800W
HTR2 |(OPTIONAL) HEAT TRACE ‘
HTR3 |({OPTICNAL) TRAP HEATER 7OWATTS
HTR4 |(OPTICNAL) CONTROL PANEL HEATER SO0WATTS
TH THERMOSTAT FOR HEAT TRACE OPTION
1FU CONTROL TRANSFOMER PRIMARY FUSES
2FU CONTROL TRANSFOMER SECONDARY FUSE
VF CANOPY VENTILATION FAN MOTOR
1CR CANOPY FAN CONTROL RELAY
SCD (CPTIONAL) SCD DRAIN
XFMR1 |CONTROL TRANSFORMER FOR 120V OPTIONS

02250181-762R02-2

Figure 3-13: Wiring Diagram, VSD Water-Coofed
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3.17 WIRING DIAGRAM, VSD AIR-COOLED, 575V SERIES DELTA

E-

XFMRT 2FU

ok SRUREG VAT ranE s
& COMERTION

PC_INTERFACE
CABLE .

T

SOOLER
FAN MOTOR

14
a
! 40
o
COLD WEATHER FPTIONG
In] =1
PNR
= S N
CUSTOWER TD_FURNIEH FL:
OF CIRCUIT BREAKER DIS
=N PER LOCAL CODES,
YE_JUMPER_FOR
GROUND FAULT PROTECTION ARIARY EFETOR

1LY_OF HEATING DEVIGES

e || ek [ = [

02250164 _731r01-1

3000-4500 Cperator’s Manual and Parts List




SPECIFICATIONS

DESCRIPTION : . L

1M [COMPRESSCOR MOTOR
2M COOLER FAN MOTOR STARTER i
ZMOL _ |[FAN MOTCR OVERLCAD !
1Fy FAN MOTCOR BRANCH CIRCUIT FUSES
- 2FU SCD TRANSFORMER PRIMARY FUSES
SFU SCD _TRANSFORMER SCONDARY FUSE
- P1 WET SUMP PRESSURE SENSOR
P2 PACKAGE DISCHARGE PRESSURE SENSCR
11 UNIT DISCHAGE TEMPERATURE PROBE
PSW1 {(OPT'L)INLET AIR FILTER SWITCH 558.9 MM WC — 22 IN WC
"DPFSW1 {(OPT'LIOIL FILTER DIFF PRESS SWITCH 20PSID
INPUT 7iREMOTE RUN/UNLOAD
INPUT 8jCUSTOMER FURNISHED FAULT
INPUT. PICUSTOMER FURNISHED WARNING
SOLt |LOAD CONTROL SOLENOID VALVE
SOL4 |SEQUENCEING SOLENOID VALVE
~ SOLS JELECTRIC CONDENSATE DRAIN VALVE
PS - 124VvDC _POWER SUPPLY
" Kt. ~JINTERNAL FAN RELAY CONTACT TEMP (T71) CONTROLLED
K2 INTERNAL Y-DELTA START RELAY COMPRESSOR RUNNING
K3 INTERNAL WYE—DELTA RUN RELAY COMPRESSOR ENABLED
K4 INTERNAL LOAD CONTROL RELAY
KS INTERNAL SEQUENCE RELAY
Ké INTERNAL ELECTRIC DRAIN_RELAY
K7 INTERNAL COMMON FAULT RELAY
PMR OPT'L POWER MONITOR RELAY
LHTR1 [(DPT'L) SUMP HFATER 800W
HTR2 [{OPT'L).HEAT TRACE .
-HTR3 |(OPT'L) TRAP HEATER 70WATTS
HTR4 [(OPT*L) CONTROL _PANEL HEATER SOWATTS
. JH . [THERMOSTAT FOR HEAT TRACE OPTION
XFMR1 [CONTROL TRANSFORMER FOR OPTIONAL "SCD DRAIN
" SCD. [(OPT'L) SCD DRAIN )

g e

02250164, _731r01-2

Figure 3-14: Wiring Diagram, VSD Air-Cooled, 575V Seties Delta _ s
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3.18 WIRING DIAGRAM, VSD WATER-COOLED, SERIES DELTA 575V
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SPECIFICATIONS

CoMP DESCRIPTION
M COMPRESSOR_MOTOR

P1 WET SUMP PRESSURE SENSGR . R
P2 PACKAGE DISCHARGE PRESSURE SENSOR

T1 UNIT DISCHAGE TEMPERATURE PROBE
PSW1 [(OPT'LIINLET AIR FILTER SWITCH 558.7 MM WC — 22 IN WC
- PSW2 |LOW WATER PRESS SWITCH N.O. CLOSES @ 10 PSI

DPSW? |(OPTIONAL)OIL FILTER DIFF PRESS SWITCH 20PS5ID
INPUT 7|REMOTE RUN/UNLOAD
INPUT ZICUSTGMER FURNISHED WARNING
S0L1 {LOAD CONTROL SOLENDID VALVE
50t% |FULL LOAD SOLENOID VALVE
SOLS |ELECTRIC CONDENSATE DRAIN VALVE
S0Lé& [(OPTIONAL) WATER SOLENOID VALVE

PS 24VDC_POWER SUPPLY

K1 INTERNAL RUN RELAY CONTACT

K2 . [INTERNAL COMPRESSOR RUNNING -
K3 ~ |INTERNAL COMPRESSOR ENABLED

K4 INTERNAL LOAD CONTROL RELAY

KS INTERNAL FULL LOAD RELAY

Ké INTERNAL ELECTRIC DRAIN RELAY
K7 INTERNAL COMMON FAULT RELAY
PMR {OPTIONAL) POWER MONITOR RELAY
HTR1 [(OPTIONAL) SUMP HEATER 800W
HTR2 |{OPTIONALJ) HEAT TRACE

HTR3 |{OPTIONAL) TRAP HEATER 70WATTS
. HTR4 |(OPTIONAL) CONTROL PANEL HEATER OSOWATTS
TH THERMOSTAT FOR HEAT TRACE OPTION
1FU CONTROL TRANSFOMER PRIMARY FUSES
2FU CONTROL TRANSFOMER SECONDARY FUSE
VE CANOPY VENTILATION FAN MOTOR
1CR CANOPY FAN CONTROL RELAY
SCD (OPTIONAL} SCD_DRAIN
XFEMR:1. |CONTROL TRANSFORMER.FOR 120V _OPTIONS

02280164_732r01-2

Figure 3-15: Wiring Diagram, VSD Water-Cooled, Series Delta 575V {
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Section 4

INSTALLATION

41 MOUNTING OF COMPRESSOR
A suitable foundation or fabricated support must be
established to support the compressor. It should be rigid
enough to keep the compressor frame level and maintain
alighment of thé compressor and motor. Tie- down bolts of
sufficient size must be used to providé uniform contact
between the foundation and the compressor frame.
Materials such as rubber or cork can be used to provide
uniform contact between the foundation and compressor
frame,

*  Piping loads mustbe eliminated through the use of flex
connectors or other systems which prevent piping
loads from being transmitted fo the compressor,

» Special consideration should be made to mest
naticnal and local electiical codes for the required
space around and in front of the electrical panel.
Lighting should be provided for future service
requirements.

o Accessibility for fork lift trucks, overhead cranes and
maintenance vehicles should be given careful
consideration in order to provide any mainienance
that may be required, Adequate space around the unit
should be provided for access to ali components of the
compressor.

»  Softer surfaces in walls or ceilings will absorb sound
and minimize ambient noise levels. Harder, reflective
sutrfaces will increase ambient noise levels,

*  Water-cooled compressors must have provisions for
cooling water supply and drainage available.

NOTE

Ambient temperatures above 104°F
(40°C) require that the high ambient
option is specified for the
compressor.

42 VENTILATION AND COOLING

Air-Cooled Compressors

s  Anareawith adequate space must be provided forthe
compressor and its components Air-cooled . |
compressors require a minimum of 3 feet (1 meter)
around the penmeter ofthe compressor '

*»  The Iccation should be free from standlng water and
allow access to clean air that is free from exhaustand
paint fumes, dust, metal ﬁlmgs of caust ic chemlcats

= Cotling air should be removed from hé afea in order
to prevent the re-introduction of heated exhaust aj=~
back into the compressor’s coohng system;

* BReduced headroom above the compressor will
requirathat coohng airbe elther ductedorin some way
deflected away from the compressor. Inadequate
ventilation will result in hlgher ambient operating
{emperafures. i e

“NoTE

Systems that employ both a
conventional reciprocating
compressor and a screw-type axial
compressor must be isolated from
each other by use of a common
receiver tank. Individual airlines from
each compressor should be piped to
the common receiver tank.

NOTE

Shipping straps are painted red in
order io help identify them for
removal. Be sure to remove them prior
to operation of the drive assembly.

Rt nge__ﬂaﬂﬂ-_djﬂﬂ Operator's Manual and Parts List 51




SECTION 4

Water-Cooled Compressors

. Adequate cooling water flow must be supplied to water-
cooled compressors. Water delivery must be verified to
assure consiant delivery of the volumes outlined in Table
4-1 Water Flow Requirements on page 52. The figures
shown are for full-load operation utilizing an aftercooler.
Cooler water will reduce water-flow requirements and
warmer water will increase water-flow requirements.

Water piping fo and from the compressor unit must be a
minimum of 1 inch diameter. Isolation valves with side
drains should be installed on both Ifput and return lines.
Input water should have a 2 mm strainér installed in-line.
~ A normally closed solenoid valve should be connected to
the water outlet of the compressor. The compressor
control circuit switches this circuit. Consult the Sullalr
Service Department for assistance in these sefups.

Water quality is critical to proper cooling of the
compressor. Excessive build-up of ime, scale or other
deposits can restrict the flow of water to the compressor.
- These deposits act as a thermal insulator and reduce the
efficiency of the water cooler.
The cleaning of piping and watert coclers is the customer’s
responsibility. Inspect all piping for deposits and clean as
- necessary. Refer to
Water Quality Recommendations on page 53.

. ....TABLE 41 WATER FLOW REQUIREMENTS

LB Water Flow
Waf?;f]_'gmp Gallons Per Minute /Liters Per Minute (I)
40HP/30KW | 50HP/3TkW | 60HP/45KW |
["T7o2i | 58, | 7.0(285 | 90(318)
80T 8.4 10.5(35.7) | 11.5(41.8)

{n Water pressure should be maintained between 25 and 75
psig (1.7 and 5.2 bar), but not to exceed 145 psig (10 bar)

[

Table 4-2 Ventilation Requiremenis on page 53

indicates the minimum ventilation requirements
necessary o keep the compressor running at its normal
operating temperature. The fan air requirement is the
amount of air, which must flow through the comprassor for
proper ventilation. The heat rejection requirement is the
amount of heat that is radiated by the compressor. This
heat must be removed to assure a normal opsrating
temperature, With air-cooled compressors it is possible to
use this heat for space heating, providing additional
pressure drop across the fan does not exceed 0.2 in Hz0.
Consult a Sullair office for assistance in utilizing this heat.

DO NOT install a water-cooled or an alr-cooled/after-
cooled compressor where it will be exposed to
temperatures less than 32°F (0°C). Consult factory for
machine operation in ambient temperature less than 32°F
(0°C). '

If machine is equipped with water regulating valve, use the
water regulating valve to adjust compressof temperature

If dugtwork is added, the high static fan option is required.

{fo maintain a minimum of 180°F (82.2°C); 190°F (87.8°C)

for 24KT.,

Temperature and pressure gauges should be installed in
the water piping for use in troubleshooting of the water
system. Water pressure should ideally be between 25 and
75 psig (1.7 and 5.2 bar) but must not be above 145 psi
(10 bar).

3000-4500 Operators Manua! and Parts List .




INSTALLATION

TABLE 4-2 VENTILATION REQUIREMENTS

Cooling Type Ait-Cooled with Aftercooler Water-Cooled ) J
Motor HPAW 40730 50/37 B0/ 45 40/30 50/87 60/45 {
Fan Air cfm/m®hr 5,000/ 8,500 5,000/ 8,500 6,000/10,200 700/ 1,200 700/1,200 - 700/ 1,20'0.
Ventilating AirfHeat

Rejection

BTU/Hour 114,500 142,000 171,100 10,600 13,300 15,800
KCal/Hour 28,800 35,700 46,216 2,670 3,350 4,000
Cooling Waler/Heat '

Rejection _ _

B TU/Hour 114,500 142,000 . 174,100
KCal/Hour 28,800 35,700 43,040
Water System Venting surface of lakes. A higher pH value will also assist in the

Vent the systern upon installation or after draining the
system on start-up:
1. Open ihe water valve(s) allowing water fo flow io the

system.

2. Openthe vent cocks (located on top of the aftercooler
and the [ubricanit cooler) and allow all air to escape
from the system. When water is observed at the vent
cocks, close them.

The gystem is now vented.

Draining The Water System

Ifthe systemneedsto d;alned completeiy, follow the steps

outlined below:

1. At the rear of the unit. Disconnect both the inlets and

discharge water lines.

2. Remove the drain plugs located at the boitom of the

aftercooler and lubricant cocler, -
3. Allow the system 1o drain completely.

Water Quality Recommendatfons

Water quality considerations are crucial to the effective
operatlon of a water-cooled compressor and yet are the
most often ighored. Premature failure of components can
often be traced to a reduction in heat-transfer rate that has
resulted from & reduced flow rate’ due to scale build-up in

water coo!mg fines of the coolers themselves

Scale

Scale is formed from calcium carbonate, which

precnpltates out of water. Calcium content tends fo be
higher in water taken from weils than water taken from the

formation of lime scale. In alf cases calcium will form scale
when water that has dissolved calcium is heated. li then
forms lime-scale on surfaces such as the inside of pipes

and the tubing that compnses ‘water coolers. Scale
formation on the inside of pipes and inside of heat
exchangers acts as a thermal insulator: This causes
coolars fo be less effective, and piping to have reduced
water flow, making them less effective. Over time lime
scale build-up can reduce water flow by 80% or greater.

This renders the cooling system ineffective and will

damage the system. Scale can be controlled with water
treaiment.

Corrosion (

As contrasted to fime scale build-up, _corros:on eventually
causes g reduction in the wall thickness of pipes. High
levels of dissolved oxygen and low pH levels assist in the
creation of corrosive scale, A thin coating of lime scale is
often beéneficial in hélping to prevent corrosion from’®
forming.

B:oioglcal And Orgamc Foulmg (Siime)

The heughtened temperatures of compressor coolmg
operations help to reduce the likefihood that organic
fouling will become a major concern, In the event of an
infestation, commercial chemical shock treatments are
available to control any outbreaks.

To ensure maximum life expectancy and best
performance of the compressor cooling system, refer to
Table 4-3 Water Tests on page 54.
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SECTION 4

TABLE 4-3 WATER TESTS

_ {Substances Test Interval Acceptable Concentration
Corrosivity Hardness, pH, Total Dissolved | Monthly - if stable for 3 to 4 months, analyze Langeller Index 0 to 1
Solids, Temperature at inlet, Alkalinity quarterly.
iron : Monthly <2ppm
Sulphate Monthly <50 ppm
Chloride Monthly < 50 ppm
Nitrate _ . Monthly <2 ppm
Silica Monthly <100 ppm
Desclaied Oxygen Daily - if stable, analyze weekly 0 ppm (as low as possible) '

ol & Grease Monthly ' <5 ppm
Ammoma Monthly <1{ppm

Seawater-Cooled Units

NOTE

If seawater is to be used for cooling,
. optional copper—mckel coolers must
be selected

Water cleanliness is critical fér operation of the

compressor: A strainer must be installed in the inlet piping

of the water system. it is also recommended that a

~ solenoid valve (normally closed) be installed into the water
- outlet side of the compressor system. Consult the Sullair
Service Depariment for agsistance in setting up these

- fecommended precautionary functions. In addition, be
aware that cleaning of coolers as a result of fouling is a

“"customer respans:bﬂ]ty

Isolation valves with S]de drains should be msta[led on
both the inlet and outlet lines.

The recommended flow rate cannoti be exceeded An. .
orifice p!ate must be installed in the p;pe-work atleast
3.3 ft (1 m) before the cooler. The orifice size must bé
ealculated to ensure that the maximum seawater flow rate
cannot be exceeded Without these precautions, the
seawater flow ratethrough the coolermay be séveraltimes
the recormmended maximum, which-will lead to rapid’

system failure.

Orifice diameter in inch
Seawater pressure {mm) to give a maximum
pei (Bar) seawater flow or 40 US gal/
min {152 I/min )
25{1.7) 0.675 (17)
35 (2.4) 0.62 (16}
45 (3.1) 0.58 (15)
55 {3.8) 0.55 (14)
65 (4.5) 0.53 (13.5)
75 (5.2) 0.51 (13)

No oil cocler manufacturer can guarantee that its products
will have an indefinite life and for this reason, we suggest
that the cooling system be désigned to minimize any
damage caused by oil cooler leaking. This can be
achieved as follows:

1. The oil pressure should be maintained at a pressure
higher than the seawater pressure. In the event of a
leak oceurring, the oil will be prevented from becoming -
contaminated.

2. When the hydraulic system is not in use, the coolers
should be isolated from i mcommg seawater under
pressure.

3. The seawater outlet plpe from the cooler should have
an open"run to waste piping.

Qutdoor Installation (Sheltered)

Many times a compressor must be installed outside due
to aveilable space or other jobsite conditions. When this is
necessary, there are certain items that should be
incorporated into the system fo help ensure trouble-free
operation. The unit must be purchased with a TEFC motor.
The standard machine has NEMA4 rated controls, which

are watertight.

, NOTE
" Variable speed drive compressors are
NEMA 12 rated and must not be
instalied outside or exposed to the
elemenis.

The compressor should be on a concrete pad, which is
designed to drain water away from it. if the concrate pad
is sloped, then the compressor must be mounted so that
it is level. The base or skid must be fully supported where
it contacts the concrete pad.

Aweatherhood option should be selected to prevent direct
rain and snow from falling on the unit. If local weather
conditions can be extreme such that direct rain or snow
may fall on the unit, it should be in a fully enclosed room
or building,
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If installed under a shelter, air-cooled machines must be
posatxoned in & way that:prevents air recirculation (i.e,, hot
exhaust being allowed back to the system air inlet),

in installations that include more than one compressor, hot
air exhaust should not be directed toward the fresh air
intake of the second unit or an air dryer.

A standard machine installed outside must not be started
or run if the ambient temperature in and around the
compressor drops or may drop below 35°F (1.7°C).

For installation in a below freezing climate, a low ambient
option with heat tracing and a receiver tank heater must
be installed.

4.3 SERVICE AIR PIPING

Review caretully the total air systembeforeinstalling anew
compressor. ltems to consider for the total air system
include liquid carryover, pipe sizing, and the use of an
auixiliary recsiver. The installation of a drip leg ormultiple
drip legs, installation of a line filier(s) and the installation

of isolation valve or valves. These considerations are
impoitant 1o ensure a safe and effective system.

NOTE

. Discharged air contains a very small
--amount of compressor lubricating oil,
and care should be taken to ensure
that this oil would not interfere with
downstream equipment. Downstream
filters and an air dryer canremove any
carryover. '

Pipe Sizing
Pipe.: should be sized at least as large as the discharge

connection of the compressor. Piping and fiftings should
a!l be suutab[y rated for the discharge pressure.

Uee of Auxiliary Receiver Tank

An euxifiary receiver tank should be used in cases where
largé demand swings are expected.

Isolation Valve(s)

If tso!ation of the compr essor from the service liresis
required, isolation valves should be installed close to the
discharge of the compressor. They should be installed
With drip legs that drain sloping downward from the base

in order to drain properly. Install a vent to the piping
downstreamn of the compressor outlet connection.

When two compressors are operated in parallel, provide
an isolation valve and a drain trap for each compressor
before the common raceiver.

. condensate drain.

A built-in aftercooler reduces the discharge air
temperature bélow the dew point. For most ambient
conditions, considerable water vapor is condensed. To_.
remove ihe condensation, each compressor with built’
aftercooler is supplied with a combination eondensate-
separator/irap. A drain line should be installed on the

NOTE

For low-volume systems that do not
' require an auxiliary receiver,
‘cOmpressor response time may need
to be adjusted. Consult the Sullair
Serwce Department for assistance.

Fluid Containment

Compressors are equipped with a fluid containment pan
o catch any fluid in the event of a leak or spill. The drain
for the pan is located on the air intake end of the machine.
For indoot Ihstallations, the drain should be plugged to
contain fluids. For outdoor applications, the drain must be
connected to a separate customer supplied system to
allow rainwater or any accumulated compressor fluid to
drain out

The use of plastic bowls on line filters | -
and other plastic airline components
without metal guards can be
hazardous. Synihetic coolants or the
additives used inmineral oils can alter
their structural integrity and create
hazardous conditions. Metal bowls
should be used on any pressurized
system for safety concerns.

" "The Plastic Pipe Institute
recommends against the use of

. thermoplastic pipe to transport
compressed air or other compressed
gases in exposed above ground
locations, e.g. in exposed plant
piping.” (1)
Sullube should not be used with PVC -
piping systems. It may affect the bond
at ceménted joints. Certain other
plastic materials may also be affected.
() Plastic Pipe Institute,
Recommenidation B, Adopted
January 19, 1872.
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4.4 COUPLING ALIGNMENT CHECK

. No coupling alignment is required.

4.5 FLUID LEVEL CHECK

The air compressor is shlpped with the proper amount of
fluid installed. However, it is necessary to check the fluid
level at the time of mstalla’tton and during coniinued
operation of the compressor. The fluid level is to be
checked when the compressor is in the SHUT DOWN
MODE (fluid level may not be visible when operating), and
by looking at the sight glass on the receiver tank. To be
able to see the fluid level it may be necessary to start the
machire and build the receiver tank pressure upto 10/20
psi and then shut down. If no fluid level is seen in the 5|ght
glass add fiuid to the center of the glass. Do not overfill in
any case. When a complete fluid change is performed, fill
the receiver tank to the maximum allowable fiuid level,
whlch i$ center of the sight glass.

4.6 ELECTRICAL PREPARATION

Inteno' : e_ectncal wmng is performed at the factory

electrician in compllance with OSHA, National Electric
Code an__d/or any apphcab!e ioca[ eleo’mca! code

An electrical check should be made to help assure thatthe
- first start-up will be trouble-free. The compressor and drive
should bi& propétly grounded/earthed in accordance with
Local and Na’uonai Code requ!rements

Feeder cables should be sized by the customer/electrical
contractor to ensure that the circuit is balanced and not
overloaded by other electrical equipment. The length of
wiring from a suitable electrical feed point s critical as
voltage drops may impair the performance of the
comprassor. Cable sizeés may vary considerably so the
mains términals will accept up to 50 mm2 {1 awg) (37/4 Sk
& 50/60 H) and up to 90 mm? (3/0 awg) (55/75k & 75/100
H) cable.

Feeder cable connections to incoming terminals L1-12-1.3
should be tlghi and clean.

The apphed ag’e must be compahb[e with the motor
and cornpressor data pl__ate ratmgs

A starter hole is provided for incoming power connection.
If it is necessary io. make a hole in the control box in a
different location, care should be taken to not allow metal
shavings to enter the starter and other electrical
components within the box. If ancther hole is used, the
ortglna] hole must be blocked off:

Lethal shock hazard inside.
Discennect all power at source before
opening or servicing.

1. Check incoming voliage. Be sure that the incoming
voltage is the same voltage that the compressor was
wired for.

2. Check motor starter and overload heater sizes.

Check all elecirical connections for tightness,

4. "DRY RUN" the elecirical conirols by disconnecting
the three (3) motor leads from the starter. Energize the
conirot circuits by pushing the "(D" (START) pad and
check all protectwe devices o be sure that they will
de energlze the starter coil when tripped.

5. Reconnectthethree (8) motor leads and jog the motor
- foradirection of rotation check, as explained in Mofor
Rotation Direction Check on page 56.

47 MOTOR ROTATION DIRECTION
- CHECK

Motor ratation ¢heck must be made at compressor stari-
up. The compressér canbe damaged if it runs in the wrong
direction for more than a few séconds. Motor rotation can
be viewed through the openlng In the dtive adaptet
housmg Afier the electrical wiring has been done, it is
necessary io check the direction of the motor retation. Pull
out the EMERGENCY STOP button and press once,
quickly and in succession, the @ (START) and

@ (STOP) pads. This action will bump start the motor
for a vety short time. When looking at the motor from the
end opposite the compressor unit, the shaft should be
turning clockwise. If the reversed rotation is noted,
disconnéct the power to the starter and éxchange any two
of the three power input leads, then re-check rotation. A
"Direction of Rotation" decal is located on the motor drive
housing to show proper motor/compressor rotation. An .
alternative to this procedure is to set the WS Controller to
display.P1 receiver tank pressure. Pull out the
EMERGENCY STOP bution and press once, quickly and
in succession, the "" (START) and "®@" (STOP) pads.
This action will bump start the motor for a very short time.
If motor rotationis correct there will be immediate pressure
shown If no pressure is present, reverse rotation is
occurring. Dlsconnect the power fo the starter and
exchange any two of the thres power input leads. Recheck
rotatlon as out!med above

Fan motor rotation shiould alsé be checked. It should rotate
counter-clockwise when viewing the fan motor from the
backside of the motor.
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Section 5

WS CONTROLLER

5.1 CONTROLLER LAYOUT

.
LY

1. ON 6. Maintenance Indicator

2. OFF . 7. Fault Indicator

3. LCD Display 8. UpKey

4. Power Indicator 9. Down Key

5. Run Mode Indicator 10 Enter Key

W ' Figure 5-1: WS Controller !

5 2 CONTROLLER KEYP AD . To.stop compressor operat[on pressihered Stop pad
The WS Controller keypad has two main'pads for *  The Run mode lndlcator oG kghts up when ever th e

compressor conirol.

« To startthe compressor operatlon press the green
Start pad "@".

control is in an operating mode:

I}

sy
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53 LCD DISPLAY

. The display's normal view shows the compressor ,
package's discharge pressure, internal temperature, and
the operating mode. The modes are MANUAL, OFF,
AUTOMATIC, or FAULTED,

100psi 168°F
AUTQMATIG

SA00000CSR01

Figure 5-2:

Refer to Figure 5-2 and Figure 5-3. The lower line is
occasionally interrupted to describe the compressot
package’s operating state.

100psi 185°[F
The compressor is
Stamdimg by

SA_00C00G4R0T
Figure 5-3:

__Referto Figure 5-4. If a machine fault occurs, the red fault
; X" indicator will light up, and the display will indicate that
~ afault has occurred.

100psi 185°[F|
FAULTED

Figure 5-4: -

SA_0GO0DO1ROT

Refer to Figure 5-5. The lower line pericdically will display
the cause of the fault. Refer to service instructions to
correct the cause. Press the Stop pad "@ to reset the
controller.

1100ps! 185°[

The fault cause iis
E-Stop Push Button

SA_0000002R01

Figure 5-5:

]

- " arrow keys to change the setting, and prees Enter

. Refer 1o Figure 5-8. If there is no keypad activity, the

Refer to Figure 5-6. Press the Down arrow "(@" to display
additional information about the comprassor. The upper

fine will indicate "Compressor Status® and the name ofthe
temperature, pressure, or other measurement, The lower
line indicates the present reading.

Compressor Status:
|Lime Pressure _ |
100 psh
Figure 5-6: _ E

Refer to Figure 5-7. When you continue beyond the status
information, the display will show a list of conirol settings.
The upper line will indicate "Show Setting” and the name
of the setting. The lower line shows the present value.

Show Setting =======
Unload Pressure i
pEsti

SA_0000006R01

Figure 5-7:
Refer to Figure 5-8. To change the setting, press the Enter

pad "<, The display indicates that you are ina change -
moéde with reverse characters, Use the Up "@" or Down

again to save the new setting.

Change Setting =====-=
Unload Pressure i
ISk

" §A. 00D00GTROT

Figure 5-8:

display will returmn to normal view in about one minute. If
the Start or Stop buttons are pressed, the display also
returns to normal view. If either of these occur, the setting
will hot be altered. : B

If there are any warnings or recommended service
instructions, these will be periodically displayed on the
normal view.

The list of displays may be navigated from either direction
by using the Up "@" or Down “@" arrow keys. For

example, to change language from normal view, pressthe
Up arrow pad once, press the Enter key redl select your
fanguage, and press Enter again. The number of displays

varies with compressor model, but will follow this pattern.
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The large Emergency Stop button located near the
coniroller overrides alt electronic functions to turn off the
control devices, The controller senses this, and will display
E-stop. To reset, twist and pull out the Emergency Stop
button, then press the Stop pad to reset the WS Controller.

54 LED LIGHTS

The four LED lights indicate the general condition of the
machine

The green Power indicator N simply indicates that
power is applied to the controiler. i will blink very slowly if
the WS Coniroller is set up to automatically restart after
powser failure.

The green Run mode indicator Q" indicates COMmprassor
operation is enabled. It lights steadily if the motor is
running. if the motor stops while in Automatic mode, this
LED will blink to indicate that the motor may restart.

The yellow Maintenance indicator "™\" comes on
whenever there is recommended maintenance or a
warning. The text display will periodically indicate the
recommended actions or the cause of the warning.

The red Fault indicator “" indicaies that a compressor
fault has occurred and needs to be repaired before further

operation. The text display will indicate the cause ofthe .. . .-

fault. :

The PC support program for the WS confroller provides
additional information about compressor operation and
advanced setup adjustments fo optimize operation.

Software part numbers are shown in ihe display following
a power interruption or other interruption of '
communication with the controller. The P/N remains on the
display until satisfactory communications are established
with the Input/Oufput module.

I}
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Section 6

MAINTENANCE

6.1 GENERAL

As you proceed in reading thls sectron it will be easy to
seg that the Maintenarice Program for the alr €ompressor
is quite simple. The use of the servicg indicators provided
for the fluid filter, air filter and fluid separator will atert you
when service maintenancs is requ:red ‘When the WS
Controller dtsplay indicates service, maintenance for that
specific item is required. See instructions for each item in
Filter Maintenance, on page 62.

6.2 DAILY OPERATION

Prior to starting the compressor, it is necessary to check
the fluid levelin the recsiver tank . Should the level be low,
simply add the necessary amount. If the addition of fluid
becomes too frequent, a simple problem | has developed
which Is causing this excessive loss. Séé the
Troubleshootinig Guide Section under EXCESSIVE
COMPRESSOR FLUID CONSUMPTION for a probable
cause and remedy.. -

HIGH-PRESSURE HAZARD!

* DO NOT remove caps, plugs, and/or
other components when
COMPressor is running or
pressurized. Stop compressor and
retieve all internal pressure before
doing so.

+ Failure to comply could result in
death or serious injury.

After a routine start has beenmade, observe the controller
display and be sure it monitors thé correct readings for
their particular phase of operation. Aiter the compressor
has warmed up, it is recommeénded that a general check
on the overall compressor be made to assure that the
compressor is running properly.

6.3 MAINTENANCE AFTER INITIAL
50 HOURS OF OPERATION

After the initial 50 hours of operation, a few maintenance

requirements are needed to clean the system of any

foreign materials. Perform the following maintenance .-
operations to prevent unnecessary problems: i

1, Clean the return line strainer. Refer to Mafntenance
Every 2000 Hours on page 62 for location.

2. Clean the retumn line orifice.

DSULLAIR.
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6.4 MAINTENANCE EVERY 2000
. HOURS
i After 2000 hours of operation, it will be necessary to
perform the following: :

1. Clean the return line strainer: Refer to Discharge,
Receiver and Piping System, 3000P, 3700 and 4500
on page 96,

2. Replace the fluid filter element.

3_doooot7

1. Filier Head

2. FElement*

3. Body

P/N 02250155-708
P/N 02250155-709

Fluid Filter Assembly:

*Fluid Filter
Replacement Kit:

Figure 6-1: Fluid Filter Assembly
6.5 FLUID MAINTENANCE

Drain the recelver tank and change the compressor fiuid
using instructions shown in
Lubrication Guide on page 20.

6.6 FILTER MAINTENANCE

Referto Figure 6-1. Replace your fluid filter element under

any of the following conditions, whichever occurs first:
1. Asindicaied by the WS Controlier.
2. Every fluid change.

#=<|uid Filter Element Replacement
Refer to Figure 6-1.

ho

67 AIR FILTER MAINTENANCE

1. Using a wrench, remove the filter canisier.

Remove and dispose of filter element. Observe all
laws afid regulations for filter disposal.

Clean gasket seating surface.
Apply alight fiilm of fluid to the element seal.
install the element into the filter canister.

Screw the canister to the iilier head. Tightento 10to
12 fislb (13.5 10 16.0 N-m).

7. Restart compressor and check for leaks,

@ o~ w

SA_0000G1E

1. Housing
2. Element”
3. Cover

Air Filter Assembly:

* Replacement Air
Filter Element Kit:

P/N 02250127-683
P/N 02250127-684.

Figure 6-2: Air Filter Assembly

Refer fo Figure 6-2. Air filter maintenange should be
petformed when the maliitenance gauge shows red with
the compressor running full load, or once ayear, -
whichever comes first. If the filter needs to be replaced,
order a replacement element. Below you will find
procedures on how to replace the air fitter element. '
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Alr Filter Element Replacement

1. - Clean exterior of air filter housing
2. Rotaie end cover counterclockwise and remove

3. Rémove air filter element by pu]lmg it out of the
housmg

4, Cleaninterior of housmg using a damp cloth. DO
NOT blow dirt out with compressed air.

5. - At this time replace the element.

6. Reassemble inthe reverse order of the disassembly.

6.8 SEPARATOR MAINTENANCE

Replace the separator element when indicated by the \.t\ii
Controller or after cne (1) year, whichever comes first. !
separator element must be replaced. DO NOT attempt W
clean the separater element.

Separator Element Replacement

Refer to Figure 6-3. The separator element must be
changed when indicated by the WS Controller, or once a
year, whichever occurs first. Follow the procedure
axplalned below for separator element replacement:

NOTE _

Relieve all pressure from the receiver
tank and all compressor lines.

1. Loosen and remove the eight (8) hex head capscrews
(M12 x 40mm) from the cover plate.

Lift the cover plate from the receiver tank.
Remove the separator element.
Inspect the receiver tank for rust, dirt, etc.

Reinsert the separator element into the receiver tank
taking care not fo dent the element against the tank
opening.

6 Install a new lubricated O-ring in the O-ring groove on
the underside of the receiver tank cover..

7. Replace the cover plate, washers and capscrews
Torgue to 89 ftibs. (121 N-m).

8. Clean the retumn line strainer before restarting the
COMpPIESSOr.

ok

1}

SULLAIR.
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Oil Return/Sight Glass Maintenance

Referto Figure 6-4. The oil return/sight glass subassembiy

is attached to the side of the separator tank. Qilreturn/sight  ~
glass maintenance should be periormed on aroutine basis
parallel to that of the fluid filter, or as indicated in the
troubleshociing section of this manual. The maintenance

on an oil return/sight glass is mainly concerned with the
condiiion of the filter assembly. Order filter assembiy No.
02250117-782, and use the following instructions as a

guide:
@ é %
[ @
SA_0000019
= —®)
1. Cover
2. Ground Spring* =
3. Spring Fastener* t @
4. Cdver Gasket* 1
5. Element* :
6. Receiver Tank
Separator Element: P/N 02250160-774 e
*Separator Element P/N 02250160-776
Repiacement Kit: ) SU_0000032
Figure 6-3: Separalor Element Assembly 1. To Receiver Tank
2. Male Tube Connecior
3. 90" Pipe Elbow
4. Filter Assembly*
5. Sight Glass/Orifice Block
6. Brass Plug Orifice
7. Female Tube Connector
8. To Unit
* Qil Return Filter P/N 02250117-782
Replacment Kit:

Figure 6-4: Oll Return/Sight Glass
1. Disconnect the fube at botiom of sight glass.

2. Unscrew the sight glass assembly where the elbow
fitting joins the strainer/filter.

3. Remove used filter assembly, and replace with new

assembly.
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4. Inspect and clean the orifice inside the sight glass
blocks. The orifice must be removed with an allen
wrench.

5. Coat/lubricate the O-rings with silicone grease.

6. Reattach the connectors to ihe sight glass/orifice
blocks.

Pressure Regulator Adjustment

Refer to Figure 6-5, Start the eompressor and adjust the
service valve to maintain service alr pressure
approximately at 1 psi over rated pressure. Turn the inlet
valve ragulator adjusiing screw until air just begins to B}
escape from the control ait orifice, located at the boitormn
of the regulator. Lock the adjusting screw in place with the
locknut, The regulator is now properly set.

BU)_0000033

1. Locking Nut
2. Adjustment Screw
Figure 6-5: Regulator Adjustment

Water Condensate Drain Maintenance
If your compressor is fitted with the standard solenoid
condensate drain valve; it is necessary to periodically
clean the strainer. Remove the hex cap from the strainer
and remove the strainer screen. Clean the screenand
reinstall. If thé scresn is damaged, the strainer assembly
must be replaced (P/N 241772).

Control Line Strainer

The regulator and solenoid valve(s), which control the
compressor, are protected by a strainer. Every 12 months
it is necessary o clean the strainer. Remove the hex cap

from the strainer and remove the strainer screen. Clean
the screen and reinstall. if the screen is damaged, the
strainer assembly must be replaced (P/N 241772).  .—

Shaft Coupling Maintenance

The compressor unit and motor are rigidly connected via
a mounting adapter housing. This arrangement makes
coupling alignment unnecessary. The coupling is ajaw
type in shear. If the elastomeric element requires
replacement due to wear or breakage, order replacement
elementno. 02250152-670, and follow the following steps:

1. Remove the protective grill from the adapter housing.

2. Loosen the retaining screw located on the outer
sleeve. Slide the sleeve to one side, exposing the
coupling element. '

3. Unwrap the coupling element from the coupling jaws.

4, Installthe new element by wrapping it around the jaws,
engaging the cogs on the element into the jaws.

5. Reinstall the outer sleeve and the protective grill.
Secire the outer sleave by tightening the two screws
to 45 in.lbs (5 N-m).

6.9 TROUBLESHOOTING -
~ INTRODUCTION

The information contained in the Troubleshooting Guide
has been compiled from field report data and factory
expetience. lt contains symptoms and usual causesfor ta
described problems. However, DO NOT assume that
these are the only problems that may occur. All availat..

‘data concerning a problem should be systematically

analyzed before undertaking any repairs or component
replacement procedures.

A detailed visual inspection Is worth performing for almost
all problems and may avoid unnecessary additional
damage to the compressor. Always remember to:

1,. Check for loose wiring.
2. Check for damaged piping.

.3 Check.for parts damaged by heat or an electrical short

circuit, usually apparent by discoloration or a burnt
odor,

Should your problem persist after making the
réecommended check, consult your nearest Sullair
representative.
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6.10 TROUBLESHOOTING GUIDE

SYMPTOM

PROBABLE CAUSE

REMEDY

Compressor Will Mot Start

Main Disconnect Switch Open

Close switch,

Line Fuse Blown

Replace fuse.

Motor Starter Overload Tripped

Reset. Should trouble persist, check
whether moitor starter contacts are
functioning property.

Low Incoming Line Voltage

Check voltage. Should voltage cheek low,
consult power company.

Compressor Shuts Down W]th Alr Demand
Present

Loss of Conirol Voltage

Check power "su'pply for 24V DC output.
Replace power suppfy if necessary.

de Incoming Voltage

Consult power cotmpany.

Excessive Operating Pressure

Reset. If trouble persists, check that line
pressure does not exceed maximum
operating pressure of the compressor
(specified on namaplate).

Se'paraior Requires Maintenance Indicated
by WS Controller

Replace separator.

Machine Programmed for Wrong Pressure
Setiing

Reprogram with WSPC equipped laptop

Qg—:-fecﬁve Regulator Valve

Regulator valve should cause inlet valve to
close when the pressure switch coniacts
open. Repair if defsctive,

Deféctive Blowdown Valve

Blowdown valve should exhaust receiver
tank pressure to 18 psig (1.2 bar) when
maximum operating pressure is reached.
Repair if defective.

Cobling Water Temperature Too High

Reduce water témperature o 85°F
(29.4°C) or less. Water-cooled only.

Cooling Water Flow Insufficient

Check water lines and valves
{water-cooled only).

'Cooler Plugged

Clean tubes. If plugging peréists, Install
water conditioner (water-cooled only).

Cooling Air Fiow Restricted

Clean cooler and check for proper

_{ventilation.

Ambient Temperature Is Too ngh

Provide sufﬂcrent ventllatlon

Low Fluid Level

"1 Add fluid.

Clogged Filter

'Change the fluid filter elemént;‘

Thé_rmal Vaive Not Functioniﬁg Properly

Replace element,

Water Flow Regulating Valve Not
Functioning Propetly

"|Change (Wétéi‘:-c_o'o'fed only).

(]
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6.10 TROUBLESHOOTING GUIDE (CONTINUED)

SYMPTOM . |PROBABLE CAUSE REMEDY | .
Cc_)mpressor Will Net Build Full Discharge | Alr Demand is Too Great Checkservice linesforleaks oropen val )
Pressur, Dirty Air Filter Check the filter indicator and inspect and/or

change element if required.

Inlet Valve Biesd Orifice Plugged

Ensure conirol line bleed orifice located
inside inlet valve is not plugged.

Pressure Regulator Out of Adjustment‘

Adjust regulator according to conirol
adjusiment instructions in the Maintenance
section.

Defective Pressure Regulator

Replace regulator.

Defective Unload Solenoid Valve

Check that the valve closes when
energized. Replacs the cofl or the complste
valve if defective.

Line Pressure Rises Above Unload
Pressure Set-Point

Leak in Control System Causing Loss of
Pressure Signals

Check for leaks.

Inlet Valve Stuck Open

Remoave the intake hosa and check for inlet
valve operation.

Defective Unload Solenoid Valve

Check that the valve is open when de-
energized. Replace if necessary.

Plugged Control Line Strainer

Clean strainer (screen and C-1ing
replacement kit available).

Defeciive Blowdown Vaive

Check that receiver tank pressure is

exhausted io the atmosphere when the
salenoid valve opens. Repair or replacs if.
necessary (kit available). i

i

Excessive Comprassor Fluid Consumption

Clogged Return Line or Orifice

Clean strainer (screen and O-ring
replacement kit available).

Clean orifice.

Separator Element Damaged or Not
Functioning Properly

Change separator.

Leak in the Lubrication System

Chack ali pipes, connections and
components.

Excess Fluid Foaming

Drain and change.

Fluid Level Too High

Drain and change. Check that the
compressor temperature has not dropped
below 170°F (76.7°C).

Pressure Relief Valve Opens Repeatedly

Defective Pressure Relief Valve

Replace.

Plugged Separator

Check separator differential.

67
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SECTION 6

6.10 TROUBLESHOOTING GUIDE (CONTINUED)

: — lSYI\IIPTOI'VI PROBABLE CAUSE REMEDY

Liguid Water In Compressed Air Lines Plugged Strainer in Moisture Drain Line Clean and service strainer locaiedinthe line
; off the bottom of the water separator.

Water Vapor Condensation from Cooling  |Remave the water vapor from compressed
and Compression Cceurs Naturally air prior to distribution through the alr
system. Check operation of aftercooler and
moisture separator. Install a compressed air
dryer sized for the flow and dryness level
required, (Note: Fifters may also be required
to remove particulates, liquid oil asrosols or
for oil vapor removal, Change cariridges as
recommended by the filter manufacturar)
Check all drain traps routinely to insure their
proper operation. Maintain them regularly.

Defective Drain Solenoid Vaive Enéure valve opens and closes as signaled
by the WS Controiler.
Inadequate Drain Timer Settings Check WS Controller control drain interval

and drain time, and adjust accordingly. High
humidity conditions require longer drain
times or more frequent openings.

——
: i

|
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Section 7

VSD CONTROL

__OPERATION __

7.1 DESCRIPTION OF COMPONENTS

The variable speed drive unit is located in the machine
electrical enclosure. The heat sink for the diive extends
through the back of the enclosure, and is cooled by airffow
through the compressor enclosure. '

7.2 CONTROL SYSTEM,
FUNCTIONAL DESCRIPTION

Referto Figure 2-5. The purpose of the compressor control
system is to regulate the amount of the air being
compressed to match the amount of compressed air being
used. The Capacity Control System consist of variable
speed drive, solenoid valve, regulating valve, and the inlet
vaive. The functional description of the control system is
described below In six distinct phasés of operation. The
following description text applies to 3000V, 3000PV,
3700V and 4500V series variable speed drive
compressors with WS Controller. Dependirig on the
model; the compréssor can be operated at a setpoint
préssure fror 60 16 175 psig (4.1 to 12.1 bar). Referto the
nameplate for operating pressure range. The WS
Conirollerwill automatically set the frequencyrange based
on the selécted pressure. For explanatory purposes, this
description will apply to a compressor with an operating
pressure of 100 psig (6.9 bar), and load delta setting of 6
psi (0.4 bar). The load delta has a default seiting of 10 psi
(0.7 bar), but is recommended to set at 6 psi (0.4 bar) for
most efficlent operation. A compressor with any other
preéssure range would operate In the same manner except
stated pressures.

Start Mode- 0 to 50 PSIG (0 to 3.5 Bar)

When the WS Controller “(D" (START) button is
depressed, the VSD ramps the motor to full speed and the
receiver tank pressure will quickly rise from 0 to 50 psig

( 0-3.4 bar). During this period, both the regulator and
solenoid valves are closed; the inlet valve is fully open and
the air-end delivers full capacity to the receiver tank. The
rising compressor air pressure is isolated from the setvice
line in this phase by the minimum pressure valve set at
approximately 50 psig (3.4 bar).

Full Load Mode-SOto 100

PSIG (3.4t0-6.9Bar) :
Whign the compréssed alr pregsure rises-over 50 psig
(3.4 bar) the minimumni pressure valve opens allowing
compressed air 16 flow into the service line. From this point
on tha line presstire i§ continually monitored by the WS
Controller, which cofifrols the Variablé speed drive. The
pressure regulator and soléenoid Valve remain closed with
the inlet valve fully open running at 100 psig (6.9 bar) or
below, Y EPRE AR K

Variable Speed Drive Part Load Gontrol

If less than rated capacity of compressed air s being u{
the service line pressure will rise above 100 psig

(6.9 bar), Consequently, the Variable Speed Drive will
begin to decelerate the motor, thereby reducing the output
capacity to match demand. The drive will continuously
adjust the motor speed (accelerate or decelerate) to
malntain a line pressure of 100 psig (6.9 bar). In this mode
the VSD will operate within the appropriate frequency
range determined by the WS Controller.

Modulating Mode- 100 to 106
PSIG (7.3 to 6.9 Bar)

During low demand periods and with the Variable Speed
Drive at minimum speed, the line pressure can continue to
rise. When the line pressure reaches 101-102 psig
(approximately 7 bar), the regulator valve (Figure 7-7)
gradually opens, directing air pressure to the inlet conirol
valve piston. This action causes the inlet valve o partially
close, thereby reducing the air entering the compressor
uniil it matches the amount of air being used. The control
system functions continually in this manner between the
limits of > 101 psig (7.0 bar) to 106 psig (7.3 bar), in
response to varying flow demand. The pressure regulator
has an orifice which vents a small amount of ait to the
atmosphere when the pressure regulator controls theinlet
valve. The orifice also bleeds any accumulated moisture
from the control line. When the discharge pressure rises
above 106 psig (7.3 bar), or alternatively set unload 7~
pressure the compressor unloads. '
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NOTE é

With a Sullair compressor, there is no
maintenance or inspection of the
internal parts of the compressor unit
permitted in‘accordance with the
terms of the warranty.

Unload Mode- In Excess of 106
PSIG (7.3 Bar)

When a relatively smail amount or no air is being used, the
service line pressure continues to rise. When it exceeds
106 psig (7.3 bar), or alternatlve]y set unload pressure, the
WS control system de-energizes the solenoid valve
allowing receiver tank air pressure to be supplied directly
to close the inlet valve. Simultaneously, the solenoid valve
sends a pneumatic sigrial to the blow down valve. The
blowdown valve opens to the aimasphere, reducmg the
receiver tank pressure. The check valve in the air service
fine prevents line pressure from returning to the receiver
tank .. The compressor will shut down after the unload time
settmg expires if programmed (the default setting is zero
[0} seéconds for an immediate shutdown upon un[oad)
When the line pressure drops to the low setting pressure
of 1 00 ps;g (6.9 bar) The WS Controller starts the motor
and energizes the solenoid valve which closes the blow
down valve. The re-energized solenoid valve prevents line
pressure from reaching the inlet control valve, thereby

- aliowingitto fully open, and the compressor again delivers
sompressed alr to the system.
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Section 8

PARTS LISTS

8.1 PROCEDURE FOR OBDERING PARTS

When ordaring parts always indicate thé Serial' Number of the compressor. This'can be obtained from the Bill of Lading
for the compressor or from the Serial Number Plate located on the compressor. Refer to Figure 8-1.

- ~
: - ,
I tESSRRnImi ( ™)
— )0 o @ SULLAR, ®
SULLAIR GORPORATION
o \ n Assembled in Michigar Gity, IN from U.8. and Forsigh Components,
Wark Order No,  JO0XCKXX
o = \ Model Na., 000K X -
i | g-
P s || 11
I - Alr Pross, Hated Max. pstia "/ BAR
O™ Ie/Max, O
g b \. /
I — == | SU_0000446

Figure 8-1: Serial Plate, Serial Number Location

I
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SECTION 8

Parts should be ordered from the nearest Sullair Representative or the Representative from whom the compressor was

_ purchased. If for any reason parts cannot be obtained in this manner, contact the factory directly at the addresses, phone

’— and fax numbers listed below.

SULLAIR ASIA, LTD.
Sullair Road, No. 1
Chiwan, Shekou
Shenzhen, Guangdong PRV.
PRC POST CODE 518068
Telephone: 755-6851686
Fax: 755-6853473
www.sullair-asia.com

SULLAIR CORPORATION
3700 East Michigan Boulevard
Michigan City, Indiana 46360 U.S.A.
www.sullair.com

Telephone: 1-800-SULLAIR (U.S.A. Only)
or 1-219-879-5451
Fax: (219) 8741273

CUSTOMER CARE

- for PARTS and SERVICE

1-888-SULLAIR (7855247)
219-874-1835

SULLAIR EUROPE, S.A.
Zone Des Granges BP 82
42602 Montbrison Cedex, France
Telephone: 33-477968470
Fax; 33-477968499
www.sullaireurope.com

CHAMPION COMPRESSORS, LTD.
Princess Highway
Hallam, Victoria 3803
Austrailia
Telephone: §1-3-9796-4000
‘ Fax: 61-3-9703-8053
. www.championcompressors.com.au
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PARTS LISTS

8.2 RECOMMENDED SPARE PARTS LIST

2 WN -

26
27
28
29

O

ELEMENTS
element, compressor fluid filter 02250155-708
elsment, heavy duty air fitter (3000P, 3700, 4500) 02250127-683
element, heavy duty air filter (3000) 02250125-368
element, replacement for sepérator 02250160-774

KITS

kit, repair for minimum pressure / check valve 02250097-598
kit, cap for minimum pressure chack valve 02250097-598
kit, O-ring for minimum pressure check valve 02250097-528
kit, piston for minimum pressure check valve 02250097-598
kit, repair for thermal valve (Sullube) 02250082-081
kit, repair for thermal valve (24KT or 175 psig) 02250148-796
kit, repair for pressure regulator 250017-280
kit, repair for blowdown valve 022_50-1_00-042-
kit, rep_aik for control solenoid valve 022501 55-714
kit, c_oif replacément for control solencid valve coil 02250155-714
Kit; ré_ig_gir for condensate drain solenoid valve coil 02250155-715

kit, coll replacement for condensate drain solenoid valve coil

02250155-715

'th, rgﬁéir inlet valve (integrated with compressor unit)

Rit, reébuild inlet valve

kit, repalir for v-type strainer 241771

kit, repair for shait seal (12 series)

kit, repair for shafi seal (10 series)

kit, tool for shaft seal installation (12 series)

kit, repair for shait seal installation (10 series)

filter, scavenge line 02250117-782

kit, seal replacement far séparator trap 02250144-635
LUBRICATION

fluid, SRF 1/4000 (5 gal/19 liter)
lubricant, Sullube (Std ) (5 gal/19 liter)
lubricant, 24 KT (5 gal/19 lifer)
lubricant, Food Grade (5 gal/19 liter)

For proper amount of fluid fill, please consult Lubrication Guide in Seciion 3, Specifications

Mixing of other lubricants within the
compressor unit will void all
warranties.

02250155-709
02250127-684
02250125-372
02250160-776

- 02250110-727

02250046-396
02250048-363
02250051-337
02250144-327
02250148-827
_ 250019-453

02250100-042
02250157-500

.09250157-502
'02250157-501

02250157-502

02250155-971
02250155-970
241772
$2250050-363
02250155-594
602542-001
001932-005
02250117-782
02250144735

250019-662
250022-669
02250051-153
250029-008

{1
{1}
{0
0

—b ek ek =R
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SECTION 8

8.3 COMPRESSOR, FRAME AND DRIVE, 3000P AND 3700 MODELS

02250152_458101
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PARTS LISTS

8.3 COMPRESSOR, FRAME AND DRIVE, 3000P AND 3700 MODELS

(CONTINUED)

(6 7 T - N & T A &

Al
A2
A3
A4
Ab

U
(i

frame, 37kw

isolator, vibration air end 50hp
adapter, compr/motor 50hp ma
grile, coupling guard 50hp

hub, coupling 1 75 bore falk 20r
hub, coupling 1.50 bore {3000)
hub, coupling 1.875 bore falk 20r
element, cplg falk 20r

cover, cplg element falk 20r
isolator, vibration motor 37kw
plate; motor seal 3000/3700/4500
nut,hex metric m12x 1,75
capscrew, hiex 8.8 m12 x40mm
aﬁé@re_w; hex 8.8 m12 x 50mm
p:',s__crew, hex gr5 5/8-11x13/4

‘washer, spr lock reg pltd 5/8
* washer, spr lock-metric pltd m12

washer, iso 7093-8-140hv
elbow, pipe 90 deg pht 1/2°
nipple, pipe-xs pit 1/2 xcl
screw, hex serr washer m8x 25
washer, nord-lock pl mi2 sp
compressor

moior

From Alr Inlet Filter

Oil Return From Sightglass on Receiver Tank
To Receiver Tank

From Blowdown Valve

Main Oil Connection

02250151-176
02250151-500
02250151-630
02250152-346
02250152-624
02250152-662
09250152-625
02250152-670
02250152-678
02250155-285
02950156-393
825912-175
828012-040
828012-050
829110-175
837810-156
838812250
865708-240
866215-020
866408-000
882608-025
883212-254

{H ()
{0

—_ N o P =

O « B ¢ T o+ NS - - S o= B o = I L N A6 Y LV I

This part may vary per machine design. Consult factory with machine serial number to determine the proper part number.

Sullair offers an exchange program whereby a remanufactured compressor unit can be obtained from Sullair disttibutors

or the factory at a lower cost than it would cost for the owner to repair the unit. For information regarding the unit exchange
program, contact your nearest Sullair representative or the Sullair Gorporation. The shalt seal is not considered part of the
compressor unit in regard io the two year warranty, but the normal Sullair parts warranty does apply For shaft seal repairs,

order repair kit no. 02250050-363, and installation kit no. 602542-001.
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SECTION 8 .
8.4 COMPRESSOR, FRAME AND DRIVE, 3000 MODEL WITH 10 SERIES UNIT

02250160-068R01

I
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PARTS LISTS

8.4 COMPRESSOR, FRAME AND DRIVE, 3000 MODEL WITH 10 SERIES UNIT
(CONTINUED) -

1 frame, 37kw 02250151-176 1
2 spacer,air end shaft height 60hp 02250151-498 2
3 hub, coupling 1.50 bore falk 20r 02250152-622 . 1
4 hub, coupling 1.875 bore falk 20r ' 02250152-625 1
5 element,cplg falk 20r 02250152-670 1
6  cover,cplg element falk 20r 02250152-678 1
7  isolator, vibration motor 37kw ' 02250155-285 4
8 plate, motor seal 3000/3700/4500 : 02250156-393 2
2] adapter, compressor 3700x w/10sefles : 02250160-067 1
10  plaie, motor/compr adapt cover 03 o 225980 1
11 adapter, motor compr 10/40 - S ' : 231977 1
i2 adapter, sae 5 dxx10 gima- L 250008-542 1
18 nuthex plid 3/8-16 S ‘ - 825206-337 8
14 ‘nithex metric m12x 1.75 N 825912-175 2
15 + * "gapscrew,hex 8.8 m12 x 30mm '828012-030 2
16 . “capsorew,hex 8 8 m12 x 35mm §28012-035 2
17" capscrew,hex 8.8 m12 x 65mm 828012-065 2
18" capscrew,hex gr5 3/8-16x 11/4 - 829106-125 7
19 capscrew,hex gr5 3/8-16% 13/4 e 829106-175 8 |

20 ca_pscrew,hex gr5 5/8-11x11/2 829110-150 4
21  washef, sprliock reg pitd 3/8 .- 837806-094 15
22 washer, Spr lock reg piid 5/8 837810-156 4
23 elbow, plpe 90 deg plt 1/2* _ : 866215-020 1
24  nipple,pipe-xs plt 1/2 x ol 866408-000 1
25  washer, nord-lock plmi2sp ‘ 883212-254 8
26  compressor - OR) 1
27  motor 40hp . - U] 1

Al From Air Inlet Filter

A2  Oil Retun From Sightglass on Receiver Tank
A3  To Receiver Tank

A4 From Blowdown Valve

A5 Main QOil Connection

() This part may vary per machine design. Consult factory with machine serial number to determine the proper hart numbar,

(Iy  Sullair offers an exchange prograin wherel:iy a remanufactured compressor unit can be obtained from Sullair distributors
or the factory at a lower cost than it would cost for the owner to repair the unit. For information regarding the unit exchange
program, contact your nearest Sullair representative or the Sullair Corporation.

The shaft seal is not considered part of the compressor unit in regard o the two year warranty, but the normal Sullair parts
warranty does apply. For shaft seal repairs, order repair kit no, 02250155-594, and installation kit no. 001932-005
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SECTION 8

8.5 COMPRESSOR, FRAME AND DRIVE, 4500 MODEL

02250153 _265191
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PARTS LISTS

8.5 COMPRESSOR, FRAME AND DRIVE, 4500 MODEL (CONTINUED)

NN N NN - - —
&w«‘muow'..:mﬂmazar\;:g

Al
A2
A3
Ad
A5

{1
(i

(o o+ BN B o B 4 ) Y S s B A

frame, 37kw
isolator, vibration air end 50hp
adapter, compr/motor 50hp ma

isolator, vibration motor/airend 50/60hp

grille, coupling guard 50hp

hub, coupling 1.75 bore falk 20r
hub, coupling 1.875 bore falk 20r
element, cplg falk 20r

caver, cplg element falk 20r
isolator, vibration motor 37kw
plaie, motor seal 3000/3700/4500
nut, hex metric m12x1.75
capscrew, hex 8.8 m12x40mm
capscrew, hex 8.8 m12x50mm
capscrew, hexgrd 5/8-11x 13/4
washer, spr lock reg pltd 5/8
washer, spr lock-meiric p!td mi2
wagher, iso 7093-8-1 4phv
elbow, pipe 90 deg pit 1?2"
nipple, pipe-xs pii 1/2 x ¢l

screw, hex serrwasherm8 x25 © © -

washer, no__rd-lock plmi2sp
comprassor
motor

From Air Inlet Filier

0Oil Return From Sightglass on Raceiver Tank

To Receiver Tank
From Blowdown Valve
Main Qil Connection

02250151-176

02250151-499
02250151-630 . -

02250151-041
02250152-346
02250152-624
02250152-625
02250152-670
02250152-678
02250155-285
02250156-393
825912-175
828012-040
828012-060
829110-175
837810156
838812-250
865708-240
866215-020
866408-000
882608-025
883212-254

—_ -t s = = 0000 0NN NN S SN

This part may vary per machine design. Consult factory with machine serial number to determine the proper part number,

Sullai offers an exchange program whereby a remanufactiured compressor unit can be obtained from Suilair distributors
or the factory at a lower cost than it would cost for the owner to repair the unit. For information regarding the unit exchange
program, contact your nearest Sullair representative or the Sullair Corporation.

The shait seal is not considered part of the compressor unit in regard to the two year warranty, but the normal Sullair parts

warranty does apply. For shaft seal repairs, order repair kit no. 02250050-363, and installation kit no. 602542-001

I
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SECTION'S -

I

8.6 AIR INLET SYSTEM, STANDARD 3000P, 37_00 AND 4500 SERIES

02250152:457101
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PARTS LISTS

8.6 AIR INLET SYSTEM, STANDARD 3000P, 3700 AND 4500 SERIES
(CONTINUED)

1 filter, alr 9 02250127-683 )] 1
2 hose, rubber el 120deg 4"inf ws37 02250156-927 1
3  clamp, hose 425" —5.12"id. 02250164-153 2
4 indicator, restriction 20" h20 250003-869 1
5 nut, serr fing m8x1 25 882508-125 2
G screw, hex serr washer m8 x 25 882608-025 2

3

Al To AirInlet on Compressor Unit

] Eor maintenance on air filter No. 02250127-683, order reptacement element No. 02250127-684

.,
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SECTION 8
8.7 AIR INLET SYSTEM, 10 SERIES 3000

02250160-069R02
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P_ARTS__L!STS

8.7 AIR INLET SYSTEM, 10 SERIES 3000 (CONTINUED)

1 filter, air 8" (plastic) w/mig & + 02250125-369 )] 1
2 hose, rubber el 3-1/2°-3" 3000 w/+ 02250160-073 1
3 suppott, air filter 3000 w/10series 02250160-721 1
4 indicator, restriction 20" h20 250003-869 1
5 clamp, hose 2-13/16 to 3-3/4" 250018-550 1
7] clamp, hose 4.25/3.31 250031-415 1
7 nut,serrfingm8 x1.25 882508-125 4
8 screw, hex serr washer m8 x 16 882608-016 2
9 screw, hex serr washer mB8 x 25 882608-025 2

A1 To Alrinfet on Compressor Unit

{)  Formaintenance on air filtler No 02250125-369, order replacement element No. 02250125-372.

i
i
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8.8 AIR_PIPING, AIR-COOLED .‘

-
02250162_474102
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PARTS LISTS

8.8 AIR PIPING, AIR-COOLED (CONTINUED)

1 tube, mpv/clr/moist sep 1512 02250121-707 1
2 separator, water 1-1/2" fnpt 1/4" dm 02250144-6835 U] 1
3 support, outlet conn 1-1/2npt 02250152-215 1
4 tube, mpv fo afc 1.5" orfs 3700 02250157-836 1
5 tube, a/c to trap 1.5" oris 3700 02250157-837 1
6 connsctor, tube-m 1 1/2x11/2 810224-150 2
7 . elbow, tube80degm i 12x11/2 810524-150 1
8 elbow, tube strthrd 1 1/2x 1 7/8 o 811624-188 1
9  nutserrfingm8x1.25 : 882508-125 2
10 screw, hex serr washer m8 x 16 883008-016 2
11 elbow, met st thd/orfs m48 x 111/2 883648-024 2

A1l To Aftercooler
A2  From Aftercooler
A3 From Minimum Pressure Valve

(I}  For maintenance on water separator No. 02250144-635, order seal replacement element No. 02250144-735,

I
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89 AIR PIPING, WATER-COOLED _
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PARTS LISTS

8.9 AIR PIPING, WATER-COOLED (CONTINUED)

1 separator, water d-h 1-1/2" fnpt 1/4° drn 02250144-635 H 1
2 support, outlet conn 1-1/2npt : 02250152-215 1
3 tube, mpv to afirclr 3700 we 02250155-282 1
4 tube, afirclr to outlet 3700 we 02250155-283 1
5 connector, tube-m 1 1/2x1 1/2 810224-150 2
8 elbow, tube 90 degm 1 1/2x 1 1/2 810524-150 1
7 connecior, fube strthd 1 1/2x17/8 811624-188 1
8  elbow, plpe 90 deg pit 1 1/2" - - 866215-060 1
9  nipple, pipe-xsplt 1 1/2xcl 866424-000 1
10 nipple, pipe-xs pit 1 1/2x2 866424-020 1 '
11 nut, serrfing m8x 1.25 882508125 2
12 screw, t-hex m8 x 16 bk zinc 883008-018 2

Al To Aftercooler
A2  From Aftercooler
A3 From Minimum Pressure Valve

()  Formaintenance on water separator no. 02250144-635, order replacement seal kit no. 02250144-735.
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8.10 FLUID PIPING, AIR-COOLED

e

i

02250152-488r0C
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PARTS LISTS

8.10 FLUID PIPING, AIR-COOLED (CONTINUED)

B hose, medium prassure orfs f-swvl 1" x 53" 02250141-104 1
2 hose, medium pressure orfs f-swvl 1" x 48" 02250143-476 1
3 block, thermal valve 50HP 02250151-498 1
4 connector, orfs x metr oring 3/4" 50HP 02250152-223 1
5 elbow, 90 1" sae x 3/4" orfs 02250152-544 1
6 filter, coreless m27 6" 02250155-708 (N 1
7 o-ring, viton 1316 x 1/8 L 826502211 2
8  o-ing, viton 1 5/16 x 1/8 - 826502219 i
9 screw, socketiso m10x 85mm pe 12.9 . 874510-085 2
10  connector, metr str thd/orfs m27 x3/4 - 883527-012 1
11 elbow, met st thdforfs m27 x 3/4 883627-012 1
12 union, sir thd iso 6149 m27 x 2 - 888727-012 1
13  element, thermal valve (Sullubs) 02250092081 (I 1

element, thermal valve (24KT or 175 psig) 02250148-796 (E13] 1
A1 ToCooler

A2  ToComprassor Unit
A3 From Receiver Tank

N For maintenance on coreless filter No, 02250155-708, order replacement element No. 02250155-709 .
()  For mainienance on thermal valves on machines usmg Sullube, order repair kit no. 02250144-327. f
(I)  For maintenance on thermal valves on machmes usmg 24KT fluid, or rated 175 psig, order repair kit no. 02250148-827.
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8.1 FLUID PIPING, WATER-COOLED

Q2250 155-507:02

l
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PARTS LISTS

8.11 FLUID PIPING, WATER-COOLED (CONTINUED)

G ~N ® 0w N =

A1
A2
A3

A4

A5

a0

adapter, sae 1 5/16 x 1 5/16-12

connector, sae x orfs 75"

hose, medium pressure oris f-swvl 3/4"x 53"
albow, 90 1"sae x 3/4"orfs

housing, thermal valve 50hp w/c

filier, corsless m27 67|

hose, medium pressure orfs f-swvl 3/4" x 54"
tee, iso-6149/npt oil ret 3700

hose, medium pressure orfs f-swvl 3/4" x 60"
hose, medium pressure orfs {-swvl 3/4" x 29"
o-ring, viton 1 5/16 x 1/8"

plug, pipe 1/4" 3000# stl pit

connector, metr sir thd/orfs m27 x 3/4

elbow, met st thd/orfs m27 x 3/4

union, strthd 150 6149 m27 x 2

valve, thermal 195f 1 1/2-18 (Sullube):
element, thermal 210f (24kt, 175 psig)

Fg’om Fltiid Cooler Outlet

To Fluid Cooler Inlet

Fluid Return From Receiver Tank
Fluid Injection To Compressor Unit
To Water Regulator Valve

02250086-022
02250135-568
02250141-104
02250152-544
02250155-141

-~ 02250155-708
| 02250156-913

02250160-059
02250160-242
02250164-115
826502219
866900-010
883527-012
§83627-012
883727-012
02250092-081
02250148-796

For maintenance on thermal valve rio. 02250092-081, order repair kit No. 02250144-327.
For maintenance on thermal valve no, 02250148-796, order repair kit No. 02250148-827.

U
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SECTION 8

8.12 COOLING AND LUBRICATION SYSTEM, AIR-COOLED 18"/60HZ FAN,

STANDARD COOLER

02250158-442r02
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PARTS LISTS

8.12 COOLING AND LUBRICATION SYSTEM, AIR-COOLED 18"/60HZ FAN,
STANDARD COOLER (CONTINUED)

FNE S

10
11
12
13
14
15
16

Al
A2
A3
Ad

cooler, air/cil 50hp

duet, centrifugal fan 3700
suppott, fan motor 3700

panel, venturi 3700 18" fan
panel, venturi 4500 20* fan
adapter, venturi 3700 18" fan
adapter, venturi 4500 20" fan
fan, centrifugal hs 60hz 18"dia
fan, centrifugal 20" 50HP std
fan, centrifugal 18" 80HP hi static/60HP std
fan, centrifugal 20" 60HP hi static/50HZ
fan, centrifugal 18" 50HP 50HZ
guard, fan discharge 3700
weatherstrip, 316 x 3/8 1t

nui, hex metric m8x 1.25
capscrew, hex 8.8 m8 x 20mm
capscrew, hex 8.8 m8 x 30mm
washer, iso 7093-8-140hv
nut,serr fingm8x 125

screw, fi-hex m8 x 16 blk zinc
weasher, nord-lock p! m8 sp

motor

In From MPV
Out To Water Separator
Therma! Bypass Valve

Cooler Pack Assembly Rest on Top Rails of Canopy. Thread Formirg
Scraws Attach Cooler Pack To Ralls.

This part will vary by model.

02250151-493
02250151-496
02250151-501
02250155-681
02250155680
02250155-682

' :02250155-683
02250155-684

00250151-494
02250155-684
02250155-685
02250151-495
02250156-544
D50022-436
825908-125
828008-020
828008-030
865708240
882508-125
883008-016
883208166

oo -
“ & N P
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'SECTION 8

8.13 FLUID COOLING SYSTEM, WATER-COOLED

- OO @G
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PARTS LISTS

8.13 FLUID COOLING SYSTEM, WATER-COOLED (CONTINUED) -

1 cooler, 1s12v oilliwitr 5 X 38 . 02250094-744 1
2 valve, solenoid 2wne 3/4 2504 nd + 02250125-668 {1 (1) 1
3  support, heat exchanger w/c 5Ghp 02250155-140 1
4 support, water conn 3/4" 3700 w/c 02250155-142 1
5 u-bolt, w/saddle 5.50" 02250155-250 2
6 alhow, tube 3/4"-plste x 3/4"-npt 022501553-257 (n 4
7 spacer, st tube 50 0.d. x 49 02250164-034 4
8  drainlock, 1/4* 40061 2
9 valve, water reg 3/4"160-230f 47398 B 1
10 clr, aftrclr 1-1/2" npt air/1" npt wir port 250017-527 (v 1
clr, aftrclr 1-1/2" npt air/1” npt wir port 250040-680 V) 1
11  elbow, 80 H/4tplsx 1/4 nptm 250018-430 1
12 clamp, tubing 1-1/8" dia 250025-636 1
13 tubing, thermoplastic 3/4"(it) 250039-353 7
14 connector, male plastic tubing 3/4x3/4 250039-357 4
15  elbow, pipe 90 deg plt 3/4" 866215-030 3
16  nipple, pipe pid 8/4 x 2 172 i _ 866312-025 1
17  nipple, pipe-xs pli 3/4 x 3 : 866412-030 2
18 nipple, pipe-xs pit 3/4 x 4 866412-040 (i) 1
19 bushing, red hex pitd 3/8 x 1/4 868901-010 1
20  biishing, red hex pltd 1x 3/4 868904-030 4 -
21 elbow, pipe 90f 1/4 x 1/4 brass | 881104-025 g
‘22 pipple, pipe-hx brass 3/8x 1/4 - ' 881306-025 2
23 nutsérrfingmex1.25 882508125 9
24 socrew, hex serr washer m8 x 16 862608-016 11

Al ToWater Separator

A2  To Minimum Pressure Valve

A3 Waterin

A4 Water Out

A5  AirBleed Valve -

A6 ToPSW2 low Water Pressure Switch in Electrical Conirol Box
A7  ToFluid Cooler

A8  From Fluid Cooler

()  For maintenance on solenoid valve No, 022501 25-668, order repair kit No. 02250160-751, and replacement coil No.
02250125-855.

() Used on machines requiring water regulating valve option
(1)  Used on machines requiring water solenoid valve option.
(Iv) 3000, 3700 models only.

{V) 4500 model only.

¥
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- SECTION S8

8.14 DISCHARGE, RECEIVER AND PIPING SYSTEM, 3000P, 3700 AND 4500

02250152_800:C3
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PARTS LISTS

8.14 DISCHARGE, RECEIVER AND PIPING SYSTEM, 3000P, 3700 AND 4500
(CONTINUED) s

1
2
3
4
5
6
7
8
g

adapter, sae 17/8-12x17/8-12

vlv, min press chk 1-7/8 sae C-ring
plug, sight glass 1 5/16" sae

elb, 90 deg /4 sae x 3/8 nptf
adaptet, sae 7/16 x 7/16-20

filter, assembly screen filier

orifice, plug brass 1/8"nptx 1/32"
sightglass, orf block sae

valve, balt mini mxf 3/8"iten
tank, separator 3700

joint, expansion air end-separator
elbow, sae 1/4" (7/16-20) m x {
flange, kit sae split 2" m12 bolt
spring, conical oil sep ground
isolator, vibration 3700

wire,10 gage ground bond 12" m8 .
element, sep round 5.5d x 14 3ing
support, recelver 3700 shipping "
p!ug“, o-ring boss sae 1 1/4

clamp, speed tube 1/4"

valve, pressure relisf 200 psig

nut, hex metric m8 x 1.25

o-ring, viton 7 3/4 x 3/16"

capscrew, hex 8.8 m12 x 40mm
washer, spr lock-metric pltd m12
ubing, stnls stl 1/4 20ga ft

screw, socket iso m5 x 8mm pec 12.9
connecior, tube-m /4 x1/4 ss
elbow, fube 80 degm 1/4x 1/4 58
nut,serr fingm8 x1.25

serew, hex serr washer m8 x 20
sérew, t-hex m8 x 16 blk zinc
wésh,er, nord-lock pl m8 sp

02250055-014
02250097-598
02250097-610
02250100-093
02250101-783
02250117-782
02250125-774
02250126-129
02250146-870
02250149-624
02250151-492
02250152-798
02250152-810
02250155-720
02250156-379
02250157-450
02250160-774
02250162-937
40029
43357
250006-938
825908-125
826502-368
828012-040
838812250
841215-004
874505-008
876804-025
877004-025
882508-125
882608-020
883008-016
883208-166

(i
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- SECTION 8.

8.14 DISCHARGE, RECEIVER AND PIPING SYSTEM, 3000P, 3700 AND 4500
. (CONTINUED)

02250152_6C0r03
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PARTS LISTS

8.14 DISCHARGE, RECEIVER AND PIPING SYSTEM, 3000P, 3700 AND 4500

(CONTINUED)

Al
A2
A3
Ak
A5
A8

A7 -

M

(i)
)

To Strainer on Solenoid Valve Assembly
To Affercooler In

To Unit Oil Return Port

From Unit Discharge

To Grounding Location on Frame

To Frame

Sump Pressure

For maintenance on minimum preséﬁra valve no. 02250097-598, order:
kit, repair, No. 02250110-727

kit, cap, No. 02250046-396

kit, O-ring, No. 02250048-363

kit, piston , No. 02250051-337

For maintenance on return line strainer, order replacement strainer No. 022501 17-782,

For maintenance on separator element No 022501 50-774, order replacement element No 02250160-776.
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SECTION 8

8.15 DISCHARGE, RECEIVER AND PIPING, 3000 WITH 10 SERIES UNIT -

02250160_070r03
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PARTS LISTS

8.15 DISCHARGE, RECEIVER AND PIPING, 3000 WITH 10 SERIES UNIT

(CONTINUED)

0~ ;W NN =

adapter, sae 1 7/8-12x17/8-12

viv. min press chk 1-7/8 sas G-ring por
plug, sight glass 1 5/16" sae

elb, 80 deg 3/4 sae x 3/8 np

adapter, sae 7/16 x 7/16-20

filter, assembly screen fliter

otifice, plug brass 1/8™npt x 1/32°
sightglass, orf block sae

valve, ball mini m x f 3/8"viton

tank, separator ws37

elbow, sae 1/4" (7/16-20) m x f
flange, kit sas split 2" mi2 bolt
spring, conical oil sep ground ws
isolator, vibration ws 30/37/45 rec tnk
wire, 10 gage ground bond 12" m8
Joint, expansion 3700 w/10series unit
element, sep round 5.5d x 14.3ing+
support, receiver 3700 shipping

plug, o-ring boss sag 1 1/4

clamp, speed tube 1/4"

vaive, pressure refief 200 psig

nut, he% metric m8x 1.25

o-ring, viton 7 3/4 x 3/16°

capscrew, hex 8.8 m12 x 40mm
washer, spr lock-metric pitd m12
tubing, stnis sti 1/4 20ga ft |
screw, socket iso m5 x 8mm pc 12,9
connector, tube-m 1/4 x 1/4 ss

elbow, iube 90 deg m 1/4x 1/4 ss
nut,serrfingm8 x 1.25 -
screw, hex serr washer m8 x 20
screw, tf-hex m8 x 16 blk zinc
washer, nord-lock pl m8 sp
connector, straight thd/orfs 1 7/8x 1 1/2

02250055-014
02250097-598
02250097-610
02250100-093
02250101-783
02250117-782
02250125-774
02250126-129
02250146-870
02250148-624
02250152-798
02250152-810
02250155-720
02250156-379
02250157-450
02250159-974
02250160-774
02250162-937
40029
43357
250006-938
825908-125
826502-368
828012-040
838812-250
841215-004
874505-008
876804-025
877004-025
882508-125
882608-020
883008-016
883208-166
884424-188

)

(i

BE®  3000:4500 Operetor’s Manual and Parts List

e




8.15 DISCHARGE, RECEIVER AND PIPING, 3000 WITH 10 SERIES UNIT

- SECTION 8
.- (CONTINUED)

02250168_970r03
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PARTS LISTS

8.15 DISCHARGE, RECEIVER AND PIPING, 3000 WITH 10 SERIES UNIT
(CONTINUED)

A1 To Strainer on Solenoid Valve Assembly
A2 To Aftercooler In

A3 To Unit Qil Return Port

A4 From Unit Discharge

A To Grounding‘Locaﬁon on Frame
A8 ToFrame

A7  Sump Pressure ;

0 For maintenance on minimum pressure valve no. 02250097-598, order:

kit, repair, No 02250110-727

kit, cap, No. 02250046-396

kit, ©O-ring, No. 82250048-363

kit, piston , No. 02250051-337 S
{Ily . For maintenance on return fine strainer, order: strainer No. 0225011 7-782, (qty of 2 needed).
()  For maintenance on separator element No, 022501 60-774, order: éiement No. 02250160-776




SECTIONS

8.16 MOISTURE DRAIN

02250152_494:01
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PARTS LISTS

8.16 MOISTURE DRAIN (CONTINUED)-

1 locknut, n4 conduit seaiing 02250071-362 4
2 valve, solenoid 2wnc 1/4 2004 24vde 02250155-715 (H] 1
3 valve, ball 1/4" npt 047115 1
4 strainer, v-type 300psix1/4 241771 (n 1
5 nipple, conduit 1/2x 1.125" 250007-168 1
6 albow, 90deg m swvl 1/41x 1/4 npt 250025-850 1
7 connector, malel/4tube x 1/4 250025-858 1
8 hose,nylon 1/4(ft) ) 842215-004 5
9 conduit 846315-050 4
10 elbow, 45deg lg-tite 1/2 846500-050 1
i1 elbow, 90deg Ig-tite 1/2 845600-050 1
12 elbow, entrance 1/2 _ 847715-050 1
13 elbow, pipe-90m 1/4 x 1/4 brass 881004-025 1
14  nipple, pipe-hx brass 1/4 x 1/4 881304-025 2

A1 To Air Bracket Out

A2 To Water Seperator

A3  To Bottom of Starter Box
A4 Port1

Ab Port 2

n Far maintenance on solenoid vilve no. 02250155715, order répair kit no. 02250157-501, and replacement coil no.
02250157-502.
(i)  For mairtenance on return fine strainer no. 241771, ordet repair kit no, 241772,




SECTION 8

8.17 PNEUMATIC CONTROL SYSTEM, WITH STANDARD SEQUENCING

oy

022E0183_528103
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PARTS LISTS

8.17 PNEUMATIC CONTROL SYSTEM, WITH STANDARD SEQUENCING

(CONTINUED)

locknut, n4 conduit sealing

02250071-362

1 2
3 valve, 1/2 bldwn 1.8:1 250 psig 02250100-042 0 1
3 valve, check 1/4" poppet style 02250115-272 1
4 valve, solencid 3wno 1/4 250# 24vdc 02250155-714 (in 2
5  ibg, nylon 1/4"-od red 02250155-961 3
8 tbg, nylon 1/4"-od blue 02250155-962 2
7  thg, nylon 1/4"-0d yellow 02250155-963 5
8  orifice,.140" 25 fnptx 25 02250161-433 1
9  strainer, v-type 300psix1/4 241771 {un 1
10 hose, med press 0.50 x 015" 249608-018 1
11 valve, pressure regulator 250017-280 vy 1
12 elbow, 1/4" tube x 1/4* npt 250018-430 2
13  tee, male branch swiv 1/4 tube x 1/4 npt 250025-835 1
14  slbow, 80deg m swvi 1/4t x 1/8npt 250025-849 ) 1
15 elbow, 90deg m swvl 1/4t x 1/4 npt 250025-850 8
16  connecior, malel/4tube x 1/4 250025-859 1
17  eonnector, fem tube 1/4 x 1/4 nptf 250025-923 1
18 valve, shuttle 1/4" npt (dbl chk) 408893 1
19  adapter, fem pipe 1/4 x7/16-20 811502-025 V) 1
20 nipple, chase cond 1/2 847815-050 2
21 elbow, 37il 80m 1/2x 1/2 860208-050 1
22 elbow, pipe-90m 1/2x 1/2 860508-050 1
23 tee, male pipe brass 1/4 868825-025 2
24  connector,37 fl 1/2x 1/4" npt 873704-075 1
25  nipple, pipe-hx brass 1/4 x 1/4 881304-025 2

Al Port1

A2 Port2

A3 Port3

A4 To Starter Box -

A5 TolnletValve

A6  ToInlet Adapter

A7  To Reciever Tank

A8  To Starter Below Inlet

A9  Flow Direction

)  For maintenance on blowdown valve no. 02250100-042, order: repair kit no. 02250100-042.

()  For maintenance on solencid valve no. 02250155-714, order: repair kit no. 02250155-500, and replacement coil no
02250157-502.

(1)  For maintenance on strainer no. 241771, order: repair kit no. 241772,
(V)  For maintenance on pressure regulator valve no. 250017-280, order: repair kit no. 250019-453.

(V) Use with 3000 machine only.

|
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SECTION 8 _
8.18 CONTROL SYSTEM AND ELECTRIC PARTS, MFV
@7
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PARTS LISTS

8.18 CONTROL SYSTEM AND ELECTRIC PARTS, MFV (CONTINUED)

I8 0 o N0 b @R -

(S TR £ T & B O T O N & B e I S T L T A T o T 3 —
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tube, nyl .25 x 040w bik {ff)

locknut, n4 conduit sealing

grip, cord nd 125-187 x 1/2"

grip, cord n4 .250-.375 x 1/2"
némeplate’, e-stop 45mm yellow
transformer, conirol 150va univ w.pri th
switch, push-button operator 622 40mm
bar, ground 5 post cuiler hammer
cantrol, display 84

control, ifo mod ws 24vdc supply
decal, microprocessor overlay

block, contact aux 1nc ch-it a-e
transducer,- pressure 0-250# ratiometric
probe, rid 100 ohm plat 3.5"x 6t |
specification, encl 3700 22"%36"x10°
wire, 10 gage ground bond 33" fn8
recepiacle,s4 program port nema 8p
cap, s4 program port nema ép

spacer, p8/p12 ws mtg 1o encl
breaker, ciri00a hmep

switch, pressure n.o. 10 psi

elbow, 90 1/4"tube x 1/8"npt

fuse, limitron kik-r 2.00

relay, overload 32a

adapter, o.l.r. base mni chi
weatherstrip, 3/16 x 3/8 ft

block, contact 1nc

fitting, compress adj

plug, hole n4 1/2" cond

nut, hex metric m8 x 1.25

lug, scrulug kpa-25 4-1/0

terminal, ring tng 3/8 x 8ga

washer, nord-fock pl m8 sp

starter, ac fan

iuse

block, power

supply, power

02250054-861
02250071-362
02250071-379
02250071-381
02250081-473
02250083-186
02250085-504
02250101-721
02250154-051
02250154-052
02250154-359
02250154-608
02250155-174
02250155-175

02250155-936

02250157-449
02250159-547
02250159-549
02250161-759
250014-827
250017-992
250018-429
25(019-756
250021-692
250021-694
250022-436
250027-125
250028-635
409918-002
825908-125
849215-025
849306-008
883208-166

an qi
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SECTION 8
8_.1__8_ CONTROL SYSTEM AND ELECTRIC PARTS, MFV (CONTINUED)
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PARTS LISTS

8.18 CONTROL SYSTEM AND ELECTRIC PARTS, MFV (CONTINUED)

Al

A3
Ad
A5
A
A7
A8

0]
iy
(1)

P1 - Wet Recsiver Pressure

P2 - Line Pressurs

Solenoid 1

Solenoid 4

T1 - Wet Discharge Temp

PSW2 - Low Water Pressure Switch
Drill Hole for WG Machine

¥ To Frame

Denotes watef-cooled machines only.
Denotes air-cooled machines only.

This 'pért may vary per machine specification. Consult the Sultair factory for details.
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SECTION 8

8.19 CONTROL SYSTEM AND ELECTRIC PARTS, WYE-DELTA
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PARTS LISTS

8.19 CONTROL SYSTEM AND ELECTRIC PARTS, WYE-DELTA ( CONTINUED)

T2 0 0N e e W

O W W W MWW WM NN o
tooo-\lmmhmm—tommﬂgmﬁﬁ}gﬁgﬁﬁﬁﬁaiﬁﬁ;

tube, nyl 25 x 040w bik (ft)

locknut, n4 conduit sealing

grip, cord n4 125-,187 x 1/2"

grip, cord n4 .250- 375 x 1/2"
nameplate, e-stop 45mm yellow
transformer, controt 150va univ w pri fh
switch, push-button operator e22 40mm
bar, ground 5 post cutler hammer '
control, display s4

condrol, o mod ws 24vdc supply

decal, microprocessor overlay

black; B¢
bloéfk,_\ contact aux 1nc ch-it a-e

ntact aux 1no ch-t a-e

tfransducer, pressure 0-250# ratiomstric

probé, rtd 100 ohm plat 3. 5"x Bft
link, mech intrlk ch it frim b-e
specification, encl 3700 22"x36"x1 Q“
wire, 10 gage ground bond 33" m&"
receptacle,s4 program port nema 6p
cap, s4 program port nema Bp
spacer, p&/p12 ws mtg to encl
switch, pressure n.o. 10 psi

elhow, 90 1/4"tube x 1/8"npt

relay, overload 32a

adapter, o | r. base mnt ch1
weatherstrip, 3/16 x 3/8 1t

fuse, kidr 1.50 600v td

block, contact Inc

f'iﬁing, compress adj

plug, hole n4 1/2" cond

nut, hex metric m8 x 1.25

lug, scrulug kpa-25 4-1/0

terminal, ring ing 3/8 X 8ga

washer, nord-lock pl m8 sp

starter, ac fan

contactor

fuse

block, power

supply, power

02250054-861
02250071-362
02250071-379
02250074-381
02250081-473
02250083-186
02250085-504
02250101-721
02250154-051
02250154-052
02250154-359
02250154-607
02250154-608
02250155-174
02250155-175
02250155-676
02250155-936
02250157-449
02250159-547

02250159-548

02250161-759
25001 7-992
250018-429
250021-692
250021-694
250022-436
250026-643
250027-125
250028-635
409918-002
825908-125
849215-025
849306-008
883208-166

)
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SECTION 8

8.19 CONTROL SYSTEM AND ELECTRIC PARTS, WYE-DELTA (CONTINUED)
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PARTS LISTS

8.19 CONTROL SYSTEM AND ELECTRIC PARTS, WYE-DELTA ( CQNTINUED)

A1 P1-WetRecsiver Pressure
A2 P2 -Lline Pressure

A3  Solenoid 1

A4  Solenoid 4

A5 Ti-WetDischarge Temp
A6  PSW2 - Low Water Pressurs Switch
A7  Drill Hole for WC Machines

A8 ToFrame

()  Denotes water-cooled machines only.
()  Denotes air-cooled machines only. _‘ Lo
()  This part may vary per machine spegification. Consulf the Sullair factory for details.

I
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SECTION 8

8.20 CONTROL SYSTEM AND ELECTRIC PARTS, VSD

02250156_144r02
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PARTS LISTS

8.20 CONTROL SYSTEM AND ELECTRIC PARTS, VSD (CONTINUED)

o~ O W

&N HROB LB YIBNREBRNRBEE s ron2ao

tube, nyl .25 x 040w blk (fi)

rail, din 35mm (meters)

locknut, 4 conduit sealing

gtip, cord n4 .125-.187 x 1/2"

grip, cord n4 250-375 x 1/2°
nameplate, e-stop 45mm yellow
transformer, control 150va univ w.prifh
switch, push-butten operator e22 40mm
bar, ground 5 post cuiler hammier
relay, sptd din 6a 24vdc coil

control, display 54

cqntrol, i’o mod ws 24vdc-supply

decal, microprocessor overlay
transducer, pressure 0-250# ratiomstric

probe, rtd 100 ohm plat 3.5" 6it :
specification, encl 3700v 22° x 36“ x10
wire, 10 gage ground bond 33" m8 =

receptacle, s4 program poti ne
cap, 84 program port nema 6p
spacer, p8/p12 ws mig to encl
switch, pressure n.o. 10 psi
elbow, 90 1/4"tube x 1/8"npt
fuse, limitron kik-r 2 .00
holder, fuse ktk-r 3 pole
wesatherstrip, 3/16 x 3/8 it
biock, contact 1ne

fitting, compress adj

fu, cc td 10a 600vac

plug, hole n4 1/2" cond

nui, hex metric m8x 1 .25

lug, scrulug kpa-25 4-1/0
tetminal, ring ing 3/8 x 8ga
washer, nord-lock pl m8 sp
starter, acfan

fuse

block, power

supply, power

vsd

02250054-861
02250060-705

02250071-362
02250071-379
02250071-381
02250081-473
02250083-186
02250085-504
02250101-721
02250140-490

. 02250154-051

02250154-052
02250154-359
02250155-174

02250155-175

02250155-937
02250157-449
02250159-547
02250159-549
02250161-759
250017-992
250018-429
250019-756
250019-773
250022-436
250027-125
250028-635
250041-618
409918-002
825908-125
849215-025
849306-008
883208-166

o

O
(i)
{ih

(i

an

O ()
(1)
(my
any

_L_.l....L]\)._l.g)_.k._l.o)mQJ_L_A]\)_L_L_L_L_p...L_L_L_L_L-[\)_L_L_L_kN_L_L_L[\‘_)_L-L._LI\)
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SECTION 8

8.20 CONTROL SYSTEM AND ELECTRIC PARTS, VSD (CONTINUED)
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PARTS LISTS

8.20 CONTROL SYSTEM AND ELECTRIC PARTS, VSD (CONTINUED)

Al
A2
A3
Ad
A5

AB

A7
AB

0]
(I
an

P1- Wet Receiver Pressure

P2- Line Pressure

~ Solenoid 1

Solenoid 4

T1-Wet Discharge Temperature
PSW2- Low Water Pressure
Drill Hole for WC machines
To Frame ' '

Denotes water-cooled machines only.

Denotes air-cooled machines only.

This part may vary per machine specification. Consult the Sullair factory for details.

p—




| SECTION 8

8.21 ENCLOSURE; AIR-COOLED

02250155_297103
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PARTS LISTS

8.21 ENCLOSURE, AIR-COOLED (CONTINUED) .

W o~ ®m 0 RN -

cap, molded cancpy cermner

rail, vertical 3000,3700,4500

rail, roof air out end 37kw

gusset, str crnr square 37kw

panel, canopy door flanged w/cutout
panel, canopy door flanged 37kw
panel, starter end boitom 3700
panél, canopy door locking 37kw
panel, canopy assy intake end 37kw
panel, roof canopy 37kw

bearing, flanged 5mm 50hp

panel, starter end I/h 37kw

rail, roof starter end 37kw

insulation, foam 2" corner piece 50h
gusset, corner square 37kw

rail, vertical starter side 3700

cover, forkpocket 37kw

rail, side assy rh/lh 37kw

support, shipping mtr/unit 37kw
plug, heole 2 1/2" nylon black
pocket, drawing holder 3700
weatherstrip, 3/16 x 3/8 ft

frim, canopy edge 7 5/10hp

screw, tf-hex m8 x 16 blk zinc

Clean Air Inlet Filter 3700

02250150-893
02250150-910
02250150-912
02250151-177
02250151-178
02250151179
02250151-180
02250151-181
02250151-182
02250151-183
02250151-635
02250153:031
02250152-040
02250152-323
02250154-298
02250154-393
02250154-405
02250154-992
02250155-191
02250155-284
02250158-039
250022-436
250034-157
883008-016

02250161-137

4]
~

I
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SECTION S .

8.22 ENCLOSURE WATER-COOLED

J
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PARTS LISTS

8.22 ENCLOSURE, WATER-COOLED (CONTINUED)

@ ~N o N b W -

PN N NN MDD N N NN O N et sk owd ok owdh b owd ok 1 b
O 0O ~N O OB OGN -=- O O O~ O N -+ o ®©

Al

A3
Ad

cap, molded canopy corner

rail, vertical 3000,3700,4500

rall; roof &lr out end 37kw
gus:é,e__f;ét'r' crr squ;i_ré 37kw

pané,f_]—, c_a}_ﬁoiﬁy door flanged w/cutout
panél; canopy door flanged 37kw
pant_aj, starter end bottom 3700
parieli canopy door focking 37kw
bearihg, flanged 5mm 50hp

panel, starter end i/h 37kw

rail, roof sfgﬁer end 37kw
insulation, foam 2" corner piece 50h
gusset, corner square 37kw

rali, vertical starter side 3700

cover, forkpocket 37kw

rail, side assy rhith 37kw

. support, shipping mtr/unit 37kw

panel, ro6f canopy w/c

panel, baffle canopy wic

par'l'é]', canoby é_séy intake 37kw w/c
plug, hole 21/ nylon black
pocket, drawing holder 3700
guard, fan 13"dia

fan, enclosure 10s wc
weatherstrip, 3/16 x 3/8 ft

trim, canopy edge 7.5/10hp

nut, serr fing m8x 1.25

screw, hex seir washer m8 x 25
screw, t-hex m8 x 16 blk zinc

Coaling Fan Baffle
Aftercogdler Mounting Feet
Qil Cooler Mounting Fest
Clean Air Inlet Filter 3700

022E0150-893
02250150-910

02250150-912

02250151-177

02250151-178
02250151-179
02250151-180
02250151-181
02250151-635
02250152-031
02250152-040
02250152-323
02250154-298
02250154-393
02250154-405
02250154-992
02250155-191
02250155-204
02250155-205
02250155-260
02250155-284
02250158-039
241579
241580
250022-436
250034-157
882508-125
882608-025
883008-016

02250184-592

mmmw,..l._l._.n.._l.._x....l._x._n[\)m_n.w,p,._l._l..j:.[\).-l._L_n._L_um.p.

[9;]
N

I
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SECTION 8

8.23 DECAL LOCATIONS, AIR-COOLED
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PARTS LISTS

8.23 DECAL LOCATIONS, AIR-COOLED (CONTINUED)

O 0 ~N O O Bk W N =

W W W WwwMNMhDMMNDMMNNDNNIDN -
PERRLEBRBNIIRBRIVDITIGaREN IS

decal, iso 9001 blk 3.44x5 75
decal, protective earth ground
decgf, pe designation

decal, electrocution hazard international/global

decal, en-waming mixing fluids
decal; parallel wye moter conn.
deéél, microprocessor overlay
decal, sullair side graphic 50hp
de’_c_;éi, sullair side graph 50hp
decé], black www suliair.com
decal, maint kit eng 3700
decal, remove before start-up
decal, vsd biack p&/p10/p12
decal, warning n12 elec encl proic
decal, warning auto start
decal, danger hi voltagé

sign, warning-comp cil fil cap

' dé’caf,‘" danger elecirocution

décal, warning elect. shock-ground fault
sign, warning-sever-fan-indus
decal, fork lifting

decal, warn "food grade" lube
decal, warning-autostart

c_ieéal, waterin

decal", water out

decal, rotation 3.5" Ig

decal; water drain 33/4 x 1°
decal, danger inhaling comp air
sign, warning-hot surfaces
decal, fiuid

nameplate

rivet

decal, series

decal, voliage

02250057-624
02350075-045
02250075-540
02250077-472
02250110-891
02250146-385
02250154-359

02250154-360
02250154-361

02250155-495
02250156-300
02250158-358
02250162-215
02250164-823
41065
42218
49685
49850
49852
49855
241814
250003-144
250017-903
250019-107
250019-108
250021564
250022-810
250027-935
407408

{n
(i

(V)

M

(m

33355
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SECTION 8.

8.23 DECAL LOCATIONS, AIR-COOLED (i CONTINUED)
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PARTS LISTS

8.23 DECAL LOCATIONS, AIR-COOLED (CONTINUED)

At

A3
Ad
A5
AB
A7
A8

{
(i
(i)
(V)
V)

Both Sides of Machine

"Center Stripes Vertically Based on Location of WS Controller Decal
Lecate Decals on both Sides of Machine by Using Location of End Stripe and WS Controller Location

Used Only On VSD Machines _
Used On Parallel Wye Machines Only
Air-cooled Only

Water-cooled Only ..

Not used on 575V VSD machines

Attach to the bottom on inside of starter box.

Attach to inside of starter door.

Attach to sub-panel inside starter box.

Attach to top of shipping strap.

This part will vary by model. Consult factory with serial number.

o g



' SECTION 8
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8.24 DECAL LOCATIONS, WATER-COOLED
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PARTS LISTS

8.24 DECAL LOCATIONS

1 deecal, iso 9001 blk 3.44x5 75

2 npl, sullair serfal number

3 decal, prqtecti\ie earth ground
4 decal, pe designation

5 decal, electro¢ution hazard internatiéma!/glb!
& decal, en-wafning mixing fluids
7 decal, parallel wye motor conn.
8  decal, microprocessor overlay
9  decal, sullair §ide graphit 50 hp
10 deeal, sullair side graph 50hp
11 decal, black www,sullair.com
12 decal, maint kit eng 3700

13  decal, remove before start-up
14  decal, vad black p8/p10/p12

15 decal, warning auto start

16 decal, danger hi voltage

17 Sigri, warning-comp ol fil cap
18  decal, danger electrocution

19 decal, iini_'arhing slect, shock-ground fault
20 sign, waming-sever-fan-indus
21 deedl, fork lifiing
22 dgcal—, warn "food grade” lube
23 ‘decal, wa : 'i_né-_ahtostart

24 :gécal'; wé;;_cer':iﬁ

25 " ecal, water out

26 - deeal, rotation 3 5* Ig

57 = ‘decal, water drain 3 3/4x 1"

28 decal, danger inhaling comp air

29 sigh, warning-hot surfaces
30 rivet, pop 1/8x 1/2

31 decal, fiuid‘

32  decal, seties

33  decal, voltage

'WATER-COOLED (CONTINUED)

02250057-624
02250059-318
02250075-045
02250075-540
02250077-472
02250110-891
02250146-385.
02250154-359
02250154-360
02250154-361
02250155-495
02250156-300
02250158-358
02250162-215
41065
42218
49685
49850
49852
49855
241814
250003144
250017-903
250019-107
250019-108
250021-564
250022-810
250027-935
407408
843102-050
FLUID DECAL
SERIES DECAL

VOLTAGE DECAL

ain
any

O

In

(0
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SECTION 8

8.24 DECAL LOCATIONS WATER-COOLED ( CONTINUED)
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PARTS LISTS

8.24 DECAL LOCATIONS, WATER-COOLED (CONTINUED) - |

At Both Sices Of Machine

A2  Center Stiipes Vertlca]!y Based On Location Of WS Controllef Decal.

A3 Lbcate Decals On Both Sides Of Machine By Using Location Of End Sirips And WS Controiler Location
A4 Used On VSD Machines Only

A5 Used On Paraliel Wye Machines Only

([) _Att heci o the bottom on m3|de of starter box. _
(n Attached to inside of starfer door. - ; :
(il Attached to sub-panel inside starter box. '

(IY) Attached to top of shipping strap.
(Viip ___3Thls part may vary per machine SpECIfICHIIOI'I Consult the Sullalr factory for detalls
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SECTION 8

8.25 DECAL GROUP

_AWARNING.

.Do not remove

.caps, plugs, or .

other compo-
nents when

COMPressoris

running or

| pressurized.

Stop compressor
and relieve all -
-internal pressure.

before doing so. -

| Deathor

serious injury
can accur
from inhaling
compressed air
without using
proper safety
equipment.
See OSHA
standards
on safety
equipment.
250027-935

AWARNING
®

Do not permit air -
from this equip-
ment to contact
food stuff except
in full compi- -~
" ance with FDA
- Standard e
4 21CFR178.3570,
—and all other - .
“applicable
federal, state and
-local, codes,
‘standards and -
regulations.: -~ -

250003144

Lethal shock
hazard inside.
Disconnect all

‘power at source,
before opening
or servicing. - -

®
| &WARNINGI

Use equipment -
grounding
connector in -

accordance with
the National - -~
Electric Code, and -
all Federal, State, -
and Local Codes, o -
help avoid possible -
ground fauft -~ -
shock hazard. = -

/AWARNING|

| Disconnect -all -
power at source,
before attempting
maintenance .or. "
adjustments.

@

'-AWARNINé]

his Unit is Equxpped_
With An Auto Start -
‘Sequence That Will
Start The Unit In The -

Event Of APower -
Failure Automatically -

After The Sump -
‘Pressure Drops To 10
PSIG And The Power -

IS Restored

When Performmg

Maintenance Follow -
Your. Company's - "
Prescribed Safety - -
Practices for ... .+

Electrical Ecmlpment

250047-803

AWARNING

 Hot surfaces. -

. “To avoid burns,
ikeep hands and
- all parts of the :
-body away.

132
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PARTS LISTS

8.25 DECAL GROUP (CONTINUED)

1 sign, warning-comp ol fil cap ‘ 048685 1
2 d fi"food grade” lube - - e - 250003-144 1
3 s:i":g?:_'z-warmnég'rouﬁd fault o 049852 ‘ 1
4 decal, warning-autostart * 250017-903 1
5  decal, dangér inhaiing comp air 250027935 1
&  sign, danger electrocution : . IR 049850 ' 1
7 sign,War.nihg.-éever-—fan-indus IRV o 049855 2
8 sign, warning-hot surfaces TR0 - 407408 1




SECTION 8

8.25 DECAL GROUP (CONTINUED)

HIGH

/A\WARNING

DANGERI
Lethal sheck hawzard, Disconnect all power &t scurce before

opening or servicing. — -
pyw— Mixing of other fluids
‘ @ 5 . A
S R R, will void warranty. @
3 la m=chi ne.

GEFAHR]
T&dlich Stromsehlaggefahe, Vor jedsr Offtung oder jsdem Eln-
griff am Anlasserralais oder am Schalischrank sdmiliche Strom-
zufuhranvziehan

Fill cap has an o-ring
seal. Do not use pipe
dope.

FERICOLO! 02250110-851
Pericolo meriale ol slsiracuzions. Diginserlns fulle le fond df :
aiimeniazions prima di uaﬂsmsi ritire o di qu.r—:lszasri infer-
varto di maiy fone eﬂa macchina,
JPELIGROI 2
Peiugm merial de el@dmmc{én Deeconectar todes les fusntes

de eiimentzciin antes da 8bir o da reallzar una intervencidn de
rrantsnEmisto en la méquina,

S l@&
C22E0077-472 NTBE dohe SHGLLHEGTHEY R,

WATER ]
DRAIN . g

NOILVLOY

‘Tl‘7’;.

SULLUBE
0?25{}059 >

{

4 GENU INE )

SERVICE PARTS

MODEL :
S004/3700/4500

DESCRIPTION:
ELEMENT ., ?lI_UI ILTER

PN
02250 127-684

¥KIT. REPAIR STRAINER 241772 B— : . o ehan gt oty oyt TS0 9001 ceitl,
KIT, MINIMUM PRESSURE VALVE £22X1110-727 " . i ki ?

KIT: PRESSURE REGULATOR 2500 19453 "Disecs Prodckt ? 9001 S uschston Qralitits pommerz,
VALVE, BLOWDOWN 02250 100~842 Drtte prodiks or fremetiiet i tin e gt 1L I50/5001 - verti

SULEUBE FLUID (5 GAL)
Z4KT FLUID (S5

SRF 174000 FLUID (5 GAL

CP—4500 32 F FOOD GRADE {5 BAL) 25002;—008

#x5TD. COMPRESSOR FLUID OPTIONS:

250022—-669
02230051133

662

%+ SEE COMPR. FILL DECAL FOR CORRECT FLUID

THE ABGVE PARTS SHQULD BE ORDERED FROM
A LOCAL SULLAIR DISTRIBUTOR. FOR INFCR-
REG: LOCATIO!

U,

ES-1E00SE

ELEMENT FILTER 02250185-709
KIT, SEPAR, 03550 120774
Ellten B0l Return Lone 823201697728
Kit, AIR_INLET YALVE 02250 155-571
KIT, THERMAL VALVE }
STD SULLUBE 02250 144—327 . ™
24KT OR> 150 PSIG 02250 14a—827 L = = = !

mhulomlo&ﬁiﬁm

he Tipest

1@ 001

1] RCING THE N OF YOUR
NMELAEN,REGARRIN DISTRIBUTOR CUNTACT: ““ﬂ'mwmm“mmww
SULLAIR CORFORATION TEL. 1—BOO-SULLAIR Dit weed das TS0-5001 a
CUSTOMER CARE DIVISION mmhmm-mmmmmammmmmhﬂmhMQM
E&EH]G??u?FIEmIN' 463460 Quasto sEndatin & stxtn Subbriona seoonda £ piit b sttt gralitetivi, fo m sistnsos omalogets IS0 5001

n3U .

R BRI R [50 5001 B LA TR AT A
i i
OEE=0158-300 \\ 10 Copyslg 1999 Salirr Cogporsion. AT Riphty X sserved, S

02250155_601_Decal_2
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PARTS LISTS

8.25 DECAL GROUP (CONTINUED)

10
11
12
13
14
15
16

17.

18

)

decal, caution aufo stari 041065 i

dacal, danger hivoltage 042218 1

decal, én-warning mixing fluids 02250110-891 1

decal, electrocution hazard international/globa 02250077-472 1

decal, protective earth ground 02250075-045 2

decal, fluid Sullube 02250069-389 ) 1

decal, maint kit eng 3700 02250156-300 1

decal, water drain 3 3/4 x 1” 250022-810 1 ]

decal, rotation 35" ig b 250021-564 1
1

decal, ISO 9001 blk 3 44575 02250057-624

Although Sullube fluid decal is shown, initial ﬂui'dj_ill mhay vary by machine. For correct correspbriding fluid decal part number,
consult factory with serlal numbers of your machine. C

' Mixing of Other‘ lubricants within the
compressor unit will void all
warranties.
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SECTION 8

8.25 DECAL GROUP (CONTINUED)

]

® 6 ®

@9

Remeve shipping
strap befere
start-up.

MO0000_ 000nnnnnn
[ & SULLAIR.

4 L

WS Centreller™
9 © LI g )

o @@.
4]

pram—

' aA60N
360 bz

®
o‘
—

®

3 50 Hz

i@l&ﬁﬁ@W
VR @Dﬂﬂﬂ@ﬂ%@@m

-

@: UIFT [AERE :‘>
Variable S[@@@@] @[FDW@J

DDHUHH@J@F ﬁ@%@@ >
' - [#& CAUTION |
The electrical enciosure for
the Variahle Spaed Driva
unit is rated NEMA 12 and
is intendad for indoor use
primarily to provids a
degrae of protection
apainst circulating dust
: falling dirt and dripping
- - non-corrosive liquids. Do
not mount outdoors or
préssurg wash.
Tha V8D unit must be
pariodically cleanad,
Consult Sullair Sarvica
/ Dept. for tleaning
. — _r’ rrrrrrrrrr
022501585_8061_Decal 3

230V

3. 60 Hz

200V

e ] T —

® @'

®

®

®

@

T 1 36
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__PARTS LISTS

8.25 DECAL GROUP (CONTINUED)

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

(]
(i)
ainy

decal, microprocessor overlay

decal, black graphic

decal, side graphics

decal, black www.sullair.com

decal, fork lifting

decal, VSD (variable speed drive)
decal, 3000 with stripe

decal, 3000P with stripe

decal, 3700 with siripe

decal, 4500 with siripe

decal, remove before start up

decal, voltage 460/3/60 international
decal, voltage 380-415/3/50 international
decal, voltage 230/3/60 international
decal, voltage 200/3/60 international
decal, voltage 575/3/60 international
nameptate, Sullair serial number

rivet, pop 1/8 x 1/2

decal, warning n12 elec encl Er__otectipn_

02250154-359
02250157-732
02250157-703
02250155-495
241814
02250162215
02250157-029
02250166-030
02250157-030
02250157-031
02250158-358
02250569-399
022500698-403
02250069-397
02250069-408
02250068-400
02250058-318
843102-050
02250164-823

This'décal may vary per machine specification. Consult the Sullair factory for detalls.

_ See Figure 8-1 for features and location.
" This part not shown

0
0

B

0
()
(1
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WorLowine Sates AND

SErvICE

SULLAIR ASIA, LTD.
Sulfair Road, No. 1
Chiwan, Shekou
Shenzhen, Guangdong PRV.
PRC POST CODE 518068
Telephone: 755-5851626
Fax: 755-6853473
www.sullair-asia.com

SULLAIR CORPORATION
3700 East Michigan Boulevard
Michigan City, Indiana 46360 U.5 A,
www.sullair.com
Telephone: 1-800-SULLAIR (U.5.A. Only)
or 1-219-879-5451
Fax: (219) 874-1273

CUSTOMER CARE
for PARTS and SERVICE
1-888-SULLAIR (7855247)

219-874-1835

SULLAIR EUROPE, S.A.
Zone Des Granges BP 82
42602 Montbrison Cedex, France
Telephone: 33-477963470
Fax: 33-477968499
www.sullaireurope.com

CHAMPION COMPRESSORS, LTD.
Princess Highway
Hallam, Victoria 3803
Austrailia
Telephone; 61-3-9796-4000
Fax: 61-3-0703.8053
www.championcompressors.com.au
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AIR CARE
SEMINAR TRAINING

Sullait Air Care Seminars are 3—day courses that provide hands-on instruction
in the proper operation, maintenance and service of Sullair equipment.
Individual seminars on Industrial compressors and compressor electricel
systems are presented at regular intervals throughout the year at a dedicated
training facility at Sullair’s corporate headquarters in Michigan City, Indiana

Instruction includes discussion of the function and installation of Sullair service
parts, troubleshooting of the most common problems, and actual equipment

operation. The seminars are recommended for maintenance and service.

personnet.
For detailed course outlines, schedule and cost information contact:
Sullair Corporate Train[ngDépartmen’r:“ T
1-800—SUILLAIR or 219—879-5451 (ext. 1816)
— Or Write —
Sullair Corporation
3700 E. Michigan Blvd.

Michigan City, IN 46360
Attn: Service Training Department
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1.1 GENERAL

Sultair Corporation and its subsidiaries design and
manufacture all of their products so they can be op-
erated safely. However, the responsibility for safe
operation rasts with those who use and mairdain
these products. For safe machine operation it is vi-
tally important io review all safety precautions
noted in the Sajety Section of your compressor’s
Operator’s Manual. The precautions listed there,

as well as those following, are offered as a guide -

which, if conscientiously followed, will minimize the
possibility of aceidents throughout the useful life of
this equipment.

The compressor should be operated only by those
who have bean trained and delegated to doso, and
who have read and understocd their compressor’s
Operator’s Manual. Failuie to follow the instruc-
tions, procedures and safety precautions listed
here and in the Operator’s Manual may result in ac-
cidents and injuries.

NEVER start the comprassor unless it is safe 1o do
so. DO NOT attempt fo operate the compressor
with a known unsafe condttion. Tag the compres-
sor and render it inoperative by disconnecting and
locking out all power at source or otherwise disab-
ling its prime mover so others who may not know oi
the unsafe condition cannot attempt to operats it
uniil the condition is corrected

Section 1

SAFETY

Use and operate the air compressor only in full
compliance with all pertinent OSHA requirements
or any pertinent Federal, State, and Local codes or
requirements.

PO NOT modify the compresscr andfor contrals in
any way except with written factory approval.

1.2 ELECTRICAL SHOCK

A. Keep all parts of the body and any hand—held
tools or other conduciive objects away from ex-

. posed live parts of electrical system. Maintain dry

footing, stand on insulating surfaces and DO NOT
contact any other portion of the compressor when
making adjustments or repairs to exposed live
parts of the electrical system.

B. Attempt repairs only in clean, dry and well
lighted and ventilated areas.

C. Stay clear of the compressor during electrical
storms! it can attract lightning

1.3 DECALS
-Bes Figure 1—1. The Supenvisor II control panel

contains several decals which contain necessary
information for safe performance. These decals
should never be removed. lfa decal becomes dam-
aged, contact your nearest Sullair Distributor or the
Sullair Corporation factary Service Department for

~raplacement parts (Note: When ordering new de-

cals, use part number printed on decal face }.
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Figure 1—1 Decals

[AWARNING

&WARNING

250027-935

ake any adjustmen

it disconnecting both main line and

“eonirol circuit elecirical power..

250003-144

* OSHA and FDA guidelines are supercedad by any Federal, State or Local regulations whenever applicable
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Figure 2—1 Supervisot [l Panel — All Models Except DS-13
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Figure 2— 1A Supervisor Panel — D5-13
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SUPERVISOR I1 DESCRIPTION

2.1 BASIC INTRODUCTION mode to increment a value

Refer to Figure 2—1. The Supervisor 11 has a two
line display to show temperature, pressureé and sta-
tus. it has a keypad for operating the compressor,
programming the control points and selecting dis-
plays. There is a graphic illustration with lamps that
light to show the item being displayed. The lamps
flash if that compenent is in an alarm condition.

2.2 KEYPAD-ALL MODELS

The keypad is used 1o control the machine as well
as display staius and change setpoints. Refer o

$ Down arrow, lamp test — Used in status
displays to change displays and in param-
eter setup mode to increment a value,
When in the default display the key will light
all the lamps for three seconds.

figure 2—1 for following key descriptions.

§ Siop - Used to put the machine intc
manual step. It is aiso used to clear alarm

conditions

§ Continuous — Starts machine ifnoalarm
conditions are present. Alse used fo clear
alarm conditions while machine is running.

§ Auto — Starts machine and selects auio
mode if no alarm conditions are present.
Also used to clear alarm conditions while
machins is running.

$ Display — Used to display pressures,
temperatures and other staius information
{See section on STATUS DISPLAYS).

§ Logo — Used for various functions de-

scribed in later sections

5 Program - Used io enter the paraimeter
change mode where contro! parameiers
may be displayed and changed (See PA-
RAMETER SETUP).

§ Up arrow — Used in status displays to
change displays and in parameter ssfup

2.3 STATUS DISPLAYS — SEE 2.3A THROUGH 2.3F
FOR SPECIFIC MODELS

2.3A STATUS DISPLAYS — E8-8

By default the line pressure (P2} and discharge
temperature (71) are shown on the bottom line of
the display, and machine status on the top fine.
The following are the various machine status mes-
sages that indicate the state of the compressor:

{Display graphics shown below )
SSTOP — Compressor' is off

SSTANDBY — Comprassor is off but armed
to stari. This state may be entered because
of a power up, or the unload timer had ex-
pired and siopped the machine. NOTE
The machine may start at any tims.

$ STARTING - Machine is trying 1o start.

S OFF LOAD — Machine is running and off
loaded

S ON LOAD — Machine is running and
loaded.

S FULL LD -- Machine is running and fully
loaded. This state is only displayed if the
machine has a full load valve

S RMT STOP - Compressor is off but
armed to start, The machine will start when
the remote start contact is closed. NOTE :
the machine may start at any fime

SSEQ STOP — Compressor is off but armed
to start. The machine will start when the se-
guencing conditions meet the critera fo
start. NOTE : the machine may start at any
time.

This default display appears as follows:

STOP
110 180
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If there are alarms active they will aliernately be
shown with the default display. The machine status
will be displayed for 2 seconds then the alarms for 2
seconds each. For example:

T1 HI
110 180

To view other status press the DISPLY key. All tem-
peratures and pressures may be displayed as well
as other status information. To scroll through the
displays press the up arrow or down arrow keys.

Up arrow maoves io the next display, down arrow’

the previcus display. Toreturn to the default display
press the display key.

S Separator differential pressure and the
maximum Imit. If the limit is exceeded, a
separator maintenance warning wiil be dis-
playesd.

dP 1 4
MAX 10

S Sump pressure and line pressure.

P1 113
P2 108

S Unit discharge temperature and the maxi-
mum limit. If the temperature excesds the
fimit 2 T1 HI shutdown will occur.

T1 210
MAX 235

§ Totat hours that the compressor has been
running.

HRS RUN
001234.0

§ Total hours that the compressor has been
loaded.

HRS LOAD
000887.0

S Last fault log. This shows the fauli on the
first line and the run hours when the fauli
ococured.

Tt HI
@1 234

S Next to last fault log. This shows the fault
on the first line and the run hours when the
fault occecured

T1 HI
@2 204

2.38 STATUS DISPLAYS - LS—12; LS—16; L8—20;
LS -20S; LS-25 AND EUROPE

By default the line pressure (P2) and discharge
temperature (T1) are shown on the bottom line of
the digplay, and machine status on the fop line.
The following are the various machine status mes-
sages that indicale the state of the compressor:

(Display graphics shown below)

$ STOP — Compressor is off.

$ STANDBY - Compressor is off but armed
to start. This staie may be enterad because
of & power up, or the unload iimer had ex-
pited and stopped the machine. NOTE :
The maching may start at any time.

S STARTING — Machine is trying to start,

S OFF LOAD — Machine is running and off
lcaded.

$ ON LOAD -- Machine is running and
loaded. '

$ FULL LD — Machine is running and fully
loaded. This state is only displayed if the
machine has a full load valve.

5 RMT STOP — Comprassor is off but
armed to start. The machine will start when
the remote start contact is closed. NOTE :
the machine may start at any time.

$SEQSTOP — Compressor is ofi but armed
{o start. The machine will start when the se-
quencing. conditions mest the critera to
start. NOTE : the machine may start atany
fime.

This default display appears as follows:

T STOPTTT T
110 180
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If there are alarms active they will alternately be
shown with the default display. The machine status
will ba displayed for 2 seconds then the alarms for 2
saconds each For example:

T1 HI
110 180

To view other status press the DISPLY key, All tem-
peratwres and pressures may be displayed as well
as other status information. To scroll through the
displays press the up arrow or down arrow keys.
Up arrow moves to the next display, down arrow
the previous display. Toreturn to the default display
press the display key.

S Separator differential pressure and the
maximum limit. [f the fimit is exceeded, a
separatcr maintenance warning will be dis-

played.
dPi 4
MAX 10
§ Sump pressure and line pressure.
P1 113
P2 108

$ Unit discharge temperature and the maxi-
mum limit. i the temperature exceeds the
Jimit a T1 HI shutdown will oceur,

T1 .210
MAX 235
STotal hours that the compressor has been
running
HRS RUN
001234.0
Total hours that the compressor has been
loaded.
HRS LOAD
000987.0

§ Last fault log. This shows the fauli on the
first line and ihe run hours when the fault
occoured.

T1 HI
@1 234

§ Next to last fault log. This shows the fault
on the firsiline and the run hours when the
fault occocured.

T1 HI
@2 204

2,3C — STATUS DISPLAYS - LS-258 & L.5-32

By default the line pressure (P2} and discharge
temperature (T1) are shown on the bottom line of
the display, and machine status on the iop line.
The following are the various machine siatus mes-
sages that indicate the stale of the compressor:

(Display graphics shown bslow }

SSTOP — Comprassor is off.

$STANDBY — Compressor is off but armad
1o start. This state may be enterad because
of a power up, orthe unload timer had ex-
pired and stopped the machine. NOTE :
The machine may start at any fime

S STARTING — Machine is trying to start

S OFF LCAD — Machine is running and off
loaded.

§ ON LOAD — Machine is running and
loaded.

$ FULL LD - Machine is running and fully
ioaded. This state is only displayed if the
machine has a full load valve.

$ RMT STOP — Compressor is off but
armed 1o start. The machine will start when
the remote start contact is closed. NOTE .
the machine may start at any time.

$SEQSTOP — Compressor is off but armed
to start. The machine will start when the se-
quencing conditions meet the critera fo
start, NOTE : the machine may stari at any
time

This default display appears as follows:

STOP
110 180
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If there are alarms active they will alternately be
shown with the default display. The machine status
will be displayed for 2 seconds then the alarms for 2
secands each. For example:

T1 HI
110 180

To view other status press the DISPLY key. Al tem-
peratures and pressures may be displayed as well
as other status information. To scroll through the
displays press the up arrow or down arrow keys
Up arrow moves to the next display, down arrow
the previous display. Toreturn to the default display
press the display key.

S Separator differential pressure and the
meaximum limit. If the limit is exceeded, a
separator maintenance warning will be dis-
played.

dP1i 4
MAX 10

$ Sump pressure and line pressure.

P1 113
P2 108

S il fitter diﬁerehtiat pressure and the maxi-
mum limit. if the limit is exceeded oil main-
tenance warning will be displayed.

dP2 4
MAX 20

S Pressure before (P4) and alter (P3} cil filter.

P3 1038
P4 113

$ Qil differential pressure and the minimum
limit. If the pressure goes below the limit a
P3 LOW shutdown will occur. Oil differential
(dP3) is defined as P3—-P1/2

dP3 40
MIN 1

S Unit discharge temperature and the maxi-
mumn limit. If the temperature exceeds the
limit a T1 HI shutdown will occur.

T1 210
MAX 235

© S Dy side discharge temperature and the
maximum limit. [f the tempsrature exceeds
the limit a T2 Hi shutdown will occur,

T2 210
MAX 235

§ Qil temperature and the maximum limit.
[f the temperature exceeds the limit a T3 HI
shutdown will cccur,

T3 210

MAX 235
S Total hours that the compressor has been
running.

HRS RUN

001234.0
§ Total hours that the compressor has been
loaded.

HRS LOAD
000987.0

§ Last fault log. This shows the fault on the
first line and the run hours when the fault
occeured

T1 HI
@1 234

$ Next to last fauit log. This shows the fault
on the first line and the run hours when the
fault occeured.

T1HI
@2 204

2.3D STATUS DISPLAYS - TS-20 & TS-32

By default the line pressure (P2) and discharge
temperaiure (T1) are shown on the bottom line of
the display, and machine status on the top line.
The following are the various machine staius mes-
sages that indicate the state of the compressor:

(Display graphics shown below )
SETOP - Compressor is off

S STANDBY — Compressor is off but armed

to stari. This state may be entered because

of a power up, or the unioad timer had ex-

pired and stopped the machine. NOTE :
The machine may start at any time.

S STARTING — Machine is trying to start,

$ OFF LOAD — Machine is running and off
loaded

S ON LOAD — Machine is running and
loaded
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S FULL LD — Machine is running and fully
loaded This state is only displayed if the
machine has a full load valve.

S RMT STOP - Compressor is off but
armed to start. The machine will start when
ihe remote start contact is closed. NOTE :
the machine may start at any fime.

SSEQSTOP -- Compressor is off but armed
10 start. The machine will start when the ss-
quencing conditions meet the critera to
start. NOTE : the machine may start at any
time.

This defauit display appears as follows:

STOP
110 180

If there are alarms active they will aliernately be
shown with the default display. The machine status
will be displayed for 2 seconds then the atarms for 2
seconds each. For example:

T1 HI
110 180

To view other status press the DISPLY key. All tem-
petatures and pressures may be displayed as well
as cther status information. To scrol through the
displays press the up arrow or down arrow keys.
Up arrow moves to the next display, down arrow
the previous display. To return to the defauli dispaly
press the display key.

S Separaior differential pressure and the
maximum limit. If the lmit is exceeded, a
separator maintenance warning will be dis-
played

dP1 4
MAX 10

§ Sump pressure and line pressurs.,

P1 113
P2 108

§ Oil fitter differential pressure and the maxi-
mum fimit. [ the limit is exceeded oil main-
tenance warning will be displayed.

dP2 4
MAX 20

SPressure before (P4) and after (P3) oil filtar.

P3 108
- P4 113

S Oil differential pressure and the minimum
limit. If the pressure goes below the limit a
P3 LOW shutdown will oceur. Oil differential
{dP3) is defined as P3-Ple

dP3 40
MIN 1

§ Unit discharge tempetature and the maxi-
mum [imit. If the temperature exceeds the
limit a T1 HI shutdown will cccur

T1 210
MAX 235

S Dry side discharge temperailire and the
maximum limit. lfthe femperature exceeds
the Iimit a T2 HI shutdown will oceur.

T2 210
MAX 235

S Oil.tempera’fure and the maximum limit.
if the temperature exceeds the limita T3 HI
shutdown will occcur,

T3 210
MAX 235

S Interstage temperature and the maximum
limit. If the temperature exceeds the limit a
T4 Hl shtidown will occur.

T4 210
MAX 235

§ Total hours that the compressor has bean
running.

HRS RUN
001234.0

S Total hours that the compressor has been
loaded.

HRS LOAD
©00987.0
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S Last fault log. This shows the fault on the
first {ine and the run hours when the fault
ocecured

T1 HI
@1 234

$ Nexi to last fault log. This shows the fault
on the first line and the run hours when the
fault occcoured.

T1 HI
@2 204

2.3E STATUS DISPLAYS ~ LS—16T & LS -20T

By default the line pressure (PR) and discharge
temperature (T1) are shown on the bottom line of

the display, and machine status on the top ine.

The following are the various machine status mes-

sages that indicate the state of the compressor:
(Display graphics shown below)

SSTOP -~ Compressor is off

$STANDBY — Compressot is off but armed
tostart. This state may be entered because
of a power up, or the unioad timer had ex-
pired and stopped the machine. NOTE :
The machine may start at any time.

S STARTING — Machine is trying to start

S OFF LOAD — Machine is running and off
loaded.

S ON LOAD — Machine is running and
loaded

S FULL LD — Machine is running and fully
loaded, This state is only displayed if the
machine has a full load valve.

$ BMT STOP - Compressor is off but
armed to start. The machine will start when
the remote start contact is closed. NOTE :
the machine may start at any time.

SSEQ STOP — Compressor is off but armed
to start. The machine will start when the se-
quencing conditions meset the critera to
start. NOTE : the machine may start at any
time.

This default display appears as follows:

STOP
110 180

If thete are alarms active they will alfernately be
shown with the default display. The machine status
will be displayed for 2 seconds then the alarms for 2
seconds each. For example:

T1 HI
110 180

To view other staius press the DISPLY key Alliem-
peratures and pressures may be displayed as well
as other status information. To scroll through the
displays press the up arrow or down arrow keys.
Up arrow moves to the next display, down arrow
the previous display. Toreturn to the default display
press the display key.

S Separator differential pressurs and the
maximum [imit. If the [imit is exceeded, a
separator maintenance warning will be dis-
played.

dP1 4
MAX 10

§ Sump pressure and line pressure.

P1 113
P2 108

S Oil filter differential pressure and the maxi-
mum fimit. If the limit is exceeded cil main-
tenance warning will be displayed.

dP2 4
MAX 20

SPressure before (P4) and atter (P3) ofl filter.

P3 108
P4 113

S Qil differential pressure and the minimum
limit. If the pressure goes below the limita
P3 LOW shutdown will oceur. Ol differential
(dP3) is defined as P3—-P1/2

dP3 40
MIN 1

S Unit discharge temperature and the maxi-
rmum limit. If the temperaiuie exceeds the
limit & T1 HI shutdown will ccour

T1 210
MAX 235

S Dry side disoha}ge temperature and the
maximum limit. i{ the temperaiure exceeds
the limit a T2 HI shutdown will occur
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T2 210
MAX 235

5 Qit temperalure and the maximum limit.
Ifthe temperature exceeds the limita T3 HI
shutdown will ocour

T3 210
- MAX 235

S Interstage temperature and the maximum
fimit. if the temperature exceeds the limita
T4 HI shutdown will occur.

T4 210
MAX 235
$ Total hours that the compressor has been
running.
HRS RUN
001234.0
S Total hours that the compressor has been
lcaded.
HRS LOAD
000987.0

S Last fault log. This shows the fauli on the
first #ine and the run hours when the fault
ocecured.

T1 HI
@1 234

$ Next to last fault log. This shows the fault
an the first line and the run hours when the
fault ccccured.

T1 Hi
@1 204

F STATUS DISPLAYS - D5-13

By default the line pressure (PE)' and discharge
temperature (T1) ars shown on the botiom line of
the display, and machine status on the top line.
The following -are the various machine staius mes-

sages that indicate the state of the compressor:
(Display graphics shown below)

§ STOP — Compressor is off.

S STANDBY — Compressor is off but armed
o start. This state may be entered because
of a power up, or the unicad timer had ex-
pired and stopped the machine. NOTE ;

The machine may start at any time.
S STARTING — Machine is trying to start

S OFF LOAD — Machine is running and off
loaded.

S ON LOAD - Machine is running and
loaded.

S FULL LD — Machine is running and fully
loaded. This state is only displayed if the
machine has a full load valve.

S RMT STOP -~ Compressor is off but
armed to start. The machine will start when
the remote siari coniact is closed. NOTE ;
the machine may starf at any time.

SSEQSTOP — Compressor isoff hut aimed
o start. The machine will start when the se-
guencing cenditions meet the critera to
start. NOTE : the machine may start at any
fime,

This default display appears as follows:

STOP
110 350

If there are alarms aciive they will alternately be
shown with the default display The machine status
will be displayed for 2 seconds then the alarms for 2
seconds each. For example:

T1 Hl
110 350

To view other status press the DISPLY key All tem-
peraiures and pressures may be displayed as weli
as other status information. To scroll through the
displays press the up arrow or down arrow keys.
Up arrow moves io the next display, down arrow
the previous display. Toreturn to the default display
press the display key.

S Interstage discharge pressure and line
pressure,

P1 30
P2 110

S Qilfilter differential pressure and the maxi-
mum limit. If the limit is exceeded oil main-
tenance warning will be displayed.

dP2 4
MAX 20

S Pressute before (P4) and after (P3) oil filier

11
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P3 65
P4 69

S Interstage discharge temperature. Shuts
off the compressor it T1 exceads T1 MAX
and system status will display T1 HL

T1 350
MAX 425

S Final disch'arge-tempera’ture and the maxd-
mum limit. if the temperature exceeds the
limit a T2 Hl shutdown will oceur,

T2 350
MAX 425

S Oil temperature and the maximum limit.
[ the temperature -exceeds the imit a T3 Hi
shutdown will occur.

T3 100
MAX 170

§ Intersiage temperaiure after the intercooi-
er and the maximum limit. If the tempera-
fure exceeds the limk a T4 Hl shutdown will
oceur.

T4 100
MAX 170

S Package discharge temperature and the
maximum mit. [ the temperature exceeds
the [imit 2 T5 HI shutdown will cecur.

TS5 100
MAX 170
S Total hours that the compressor has been
running
HRS BUN
001234.0
§ Total hours that the compressor has been
{ioaded
HRS 1LOAD
000987.0

§ Last fault log. This shows the fauli on the
first line and the run hours when the fauit
occcured.

T1 HI
@1 234

12

5 Next to last fault log. This shows the fault
on the first line and the run hours when the
fault occcured.

T1 HI
@2 204

2.4 LAMP INDICATORS ~ ALL MODELS

Embedded into the front panel schematic of the
compressor are several lamps, Pressing the lamp
test key will light all the lamps for 3 seconds. Each
LED lamp has the following purpose.

P1 — (Sump and ling pressure) [f lit steady, signiﬂeé
that P1 is being displayed, if flashing denotes the
presence of an alarm. '

P2 — (Sump and line pressure) iflit steady, signifies
that P2 is being displayed, if flashing denotes the
presence of an alarm

P3 — (Pressure aftér cil filter) Same as P1 & P2 ex-
cept for P3  (Pressute after oil filter)

P4 — {Pressure before oil filter)

dP1 — (Separaie differential pressure) it lit steady,
signifies that dP1 i being displayed, if flaghing de-
notes replacement of separator is needed,

dp2 — (Oil filter differential pressure)
dP3 — (Ol differential pressure)

T1 —~ (Dry sids discharge temperature) If lit steady,
signifies that Tt is being displayed, i flashing de-
notes the presence of an alarm

T2 — (Discharge tfemperaturs) Iflit steady, signifies
that T2 is being displayed, if flashing denotes the
prasence of an alarm

T3 — (Qil temperature) If [it steady, signifies that T3
is being displayed, if flashing denotes the presence
of an alarm.

T4 — (Interstage temperature) [f [it steady, signifies
that T4 is being displayed, if flashing derotes the
presence of an alarm.

T5 — (Package discharge iemperature)
MOTOR - Ifflashing, indicates the motor overioad
contact has opened.

INLET FILTER — [fflaghing, indicates that inlet {ilter
maintenance is needed.

OIL FILTER - If flashing, indicates that oil filter
maintehance is needed.

POWER ON - Litif 120VAC powet is applisd io the
Supervisar I,

ON — If lit steady, the compressor is running. If
flashing, indicates that the compressor is armed
but stopped because of restart timer not expired,
remote stop or sequence stop. The compressor
may start at any time.
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SUPERVISOR II DESCRIPTION

AUTO — iflit steady, the compressor is running and
in auto mode. [f flashing, indicates that the com-
presscr is armed but stopped because of restart
timer not expired, remote stop or sequence stop
The compressor may start at any time

13
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Section 3

COMPRESSOR OPERATION

3.1 STANDARD PARAMETER SETUP

Pressing the program key eniers parameter dis-
play and edit mode. To meve fo the next parameter
press the program key. To increment a paramster
press the up arrow key or loge key. The logo key
will increment by 19. To decrement the value press
the down arrow key.

The parameiers are dispiayed in the following or-
der:

example 5), there miay be fimss when the
machine will run unloaded for more than &
minutes. This is because thete is anaother
timer that keeps the machine from being
started more than four times an hour.

UNLD TIM
15 MIN

S Unload pressure — The pressure where
the machine is unloaded. For example if
this parameter is set to 110 PSI (7 8 bar)
the machine will unload whenthe line pres-
sure is above 110 PSI (7.6 bar).

* UNLOAD
100 PSI

S Load differential ~ The pressure differ-
ential below the unload pressure where the
machine is loaded. For example if the un-
load pressure is set to 110 PSt (7.6 bar)
and the toad differential is set to 10 PSID
{0 7 bar), the machine will load when the
fine pressure goes below 100 PSI (6.8 bar).

LOAD
10 PSI

§ P1 Max — Maximum sump pressure. An
atarm and shut down will occur when the
sump pressure rises above this pressure.

P1 MAX
135 PSI

S Wye to delta fransition timer — For full
voltage starters this parameter is set to C.

WYE DELT
10 SEC

S Restart time — Time to wait after powerup
before starting machine. This parameter is
used to keep several machines from start-
ing at the same time after power up, or fo
delay start until other equipment is started.
[f disabled the machine will not automati-
cally start afier power up.

RST TIME
10 SEC

$ Unload Stop Timer — If the machine is
running in AUTO mode, this parameter
specifies the ammount of time that the ma-
chine will run unloaded before shutting off.
If the time is set less than 15 minutes (for

S Language select — English, German,
Spanish, ftalian and French may be se-
lected for display language.

LANGUAGE
ENGLISH

S Units — English or metric units may be se-
lected.

UNITS
ENGLISH

$S Communications 1D # — This is the net-

work address ofamachine. Ifthere is more
that one machine connected fo ithe nat-
work, each machine must have a unigue
number

COM ID #
1

S Communications baud rate - This
should always be selected to 8600 baud
for all sequencing modes. It may be lower
for sltave or monitoring modes.

BAUDRATE
9600

3.2 DELLUXE PARAMETER SETUP

The following parameters are only available on de-

luxe mode! Supervisor 11

S Sequence method — This parameter sets
the method used for sequencing. The
choices are DISABLED, REMOTE, SLAVE,
HOURS, COM ID#. Ses the Sequencing &
Protocol Manual (P/N 02250057 —696) for
details about these modes.

SEQUENCE
HOURS
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$ Drain interval — The time between actua-
fion of the drain valve,

DBN INTV
10 MIN

S Drain time — The amount of time that the
drain valve is actuated.

DRN TiM
1SEC

$ Last Communication Number — Used
only for sequencing, see Sequencing &
Protocol Manual for details,

LAST COM
3

§ Lowest Ailowable Pressure — Used only
for sequencing, see Sequencing & Proto-
col Manual for details.

LOWEST
80 PSI

S Recovery Time — Used only for sequenc-
ing, see Sequencing & Protocol Manual for
details.

RECOVER
10 SEC

SRotats Time — Used only for sequencing,
see Sequencing & Protocol Manual for de-
fails.

ROTATE
50

$ Machine Capacity — Used only for se-
guencing, see Sequencing & Protocol
Manugl for details.

CAPACITY
100

§ Sequence Hours — Used only for se-
quencing; see Sequencing & Proiocol
Manusal for details.

SEQ HRS
1000

3.3 OPERATING THE COMPRESSOR

Before operating the compressor the operating pa-
rameters must be sstup. See the previous section

on operating parameater setup.

MANUAL OPERATION MODE

In this mode the compressor will run indefinitely, as
long as temperatures and pressure remain within
the valid operating ranges, and the motor averlocad
or emergeéncy stop contacts are not fripped. Press-
ing the “1"will furn on the compressor and put it in
manual mods. lf the compressor is already run-
ning, but in automatic mode, pressing *I” will
switch operation to manual. Pressing “I* while al-
ready running in manual mode will cause the Su-
pervisor 1o turn off the common fault relay, if en-
gaged, and clear any maintenance indicators.

To stop the comprsssar, press “07. [fthe compres-
soris already off when “O” is pressed, the common
fault relay wili be turned off, ifengaged, and it will iry
to clear the alarm and maintenance indicators. Re-
gardiess of what the compressor is doing, pressing
*0” puts the Supervisor in manual stop mode.

AUTOMATIC OPERATION MODE

In this mode the compressor will start if line pres-
sure (P2) is less than the LOAD parameter. It will
stop if the compréessor runs unloaded for the num-
ber of minutes indicated by the UNLD TIM parame-
ter . To put the compressar in utomatic mode
press “@ . [f P2is already iess than LOAD the com-
pressor will start immediately, otherwise the sys-
tem status will indicate STANDBY and the LED
marked AUTO will flash.

If the compressor is already running, but incontinu-
ous mode, pressing “@ ” will switch operation to
automatic. Pressing “©” while already running in
automatic mode will cause the Supetrvisor to turn
off the common fault relay, if engaged, and clear
any maintenance indicators '

In automatic mode the compressor can be
stopped manually by pressing O. Stopping the
compressor. using O will put the Supervisor in
manual siop mode. :

Regardless of whether in "automaiic” or "manual”
mode, confrol of the load solenocid will be based on
the parameters UNLD and LOAD. This operation is
as follows: '

P2 > UNLD ~—> load solenoid turned off
P2 < LOAD ——> load solencid turned on

POWER FAILURE RESTART

if the restait timer (RST TIME parameter) is dis-
abled the compressor will not try to start after a
power up. If this time is set to a value the machine
will go into standby after power up. When the line
pressure drops below the load setpeint, the restart
timer will stari timing. When the timer expires the
machine will start.

SEQUENCING MODES

The following is a brisf description of sequencing
modes, for details see the Supervisor [ Sequenc-
ing & Protocol Manual (P/N 02250057 - 696).

S DISABLED - Responds to status and




parameter change messages via the .

RS485 network but will not respond to
start, stop, load or unload messages

S REMOTE -~ Responds to status and pa-
rameter change massages but will net re-
spond to start, stop, load or unload mes-
sages. The remote inputs and ouiputs are
enabled (start/stop, load/unload, master/
local)

S SLAVE — Will respond 1o all messages,

Seciion 3

COMPRESSOR OPERATION

ded to do so by a message. This moda is
used ta control the machine from a master
compuier

S HOURS - Sends status message about
once a second, starts, loads and unloads
machines based on sequencing hours

SCOM ID # - Sends status message
about once a second, staris, [cads and un-
loads machines based on machine Com

but will not start or load unless comman- 1D#.
3.4 PURPOSE OF CONTROLS
SWITCH QPERATION

EMERGENCY STOP SWITCH

Pushing in this switch, found adjacent to the Supervi-
sor, cufs all AC outputs from the latter and de-—ener-
gizes the starter. A faull message (E STOF) is dis-
played by the Supervisor until the buiton is pulled out
and the “0” pad is depressed.

3.5 SUPERVISOR QUTPUT RELAYS

RELAY

OPERATION

RUN RELAY (K1)
*_DELTA (K2)

UNLOAD/LOAD (K3)
COMMON FAULT (K4)
DRAIN VALVE (K5}

FULL LOAD/MODULATE (K6)

Gontact closure energizes the compressor starter.

Atimed contact used to provide wye —dslta transition
fime,

Conirols ON LOAD/CFF LOAD operaton of the load
control sclenoid valve.

May be used to provide remote indicaticn of any pre—
alarm, maintenance or fault shutdown condition.

Deluxe only — contrals asolencid valve to provide au-
tomatic condensate rermoval.

Deluxe only — used with sequencing feature

NOTE: All output relays will handie 8 amperes at 120/240 VAC,

17
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Section 4 :

START-UP PROCEDURES

4.1 MOTOR ROTATION CHECK 4.2 INITIAL START~UP PROCEDURE

After the elecirical installation has been done, it is
necessary to check the direction of motor rotation.

SES-8 COMPRESSORS

Pull outthe EMERGENCY STOP button and press
once, quickly and in succession, the (START) I
and (STOP) O pads. This action will bump start
the motor for a very short fime. When looking atthe
motor from the contral panel side, view the cou-
pling by looking through the air inlet duct on the
lower side of the adapter fan housing. The cou-
pling should be turning clockwise. If the reversed
rofation is noted, disconnect the power to the start-
er and exchange any two of the three power input
leads, then recheck rotation. A “Direction of Rota-
tion” decal is located on the motor and cooler
shroud to show proper motor/compressor rotation,

S ALL OTHER COMPRESSORS

Pull out the EMERGENCY STOP button and press
once, quickly and insuccession, the (START) land
(STOP) O pads. This action wili bump start the mo-
tor for a very shori time. When looking at the motor
rear end, the driveline should be rotaling in the di-
rection indicated by the “Birection of Rotalion” de-
cal located on the top of the compiessor/molor
adapter piece. If the reversed rotation is noted, dis-
connect the power to the starier and exchange any
two of the three power input ledds, then re—check
rotation. A “Direction of Rotation” decal is located
on the top of the compreassor/motor adaptor pisce.

The following procedure should he used to make
the initial start—up of the compressor.

1. Read the preceding pages of this manual thor-
aughly.

2 Jog motor to check for correct rotation of fan.

3. Be sure that all preparations and checks de-

scribed in the Instaliation Section have been
made.

. Open the shut—cif valve to the service line.

. Check for possible leaks in piping.

Slowly close the shut—off valve fo assure proper
namepiate pressure unload setting is correct,
The compressor will unlcad at nameplate pres-
sure. If adjustments are necessary, see Control
System Adjustments.

7. Observe the operating temperature. If ihe oper-
ating temperaiure exceeds 200_F (83_C), the
cooling system and installation environment
should be checked.

8. Open shut—off valve to the service line.

9. Reinspect the compressor for temperature and
leaks the following day

e R

4.3 SUBSEQUENT START~UP PROCEDURE

On subsequent start—ups, check that the proper
level is visible in the fluid lsvel sight glass and sim-
ply press “I” for manual or @ * for automatic opera-
tion. When the compressor is running, obssive the
various parametsr displays.

4.4 SHUTDOWN PROCEDURE

To shut the compressor down, push *0” pad,

19
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5.1

5.2

Section 5

MAINTENANCE AND TROUBLESHOOTING

MAINTENANCE INTRODUCTION

As youproceed inreading this section, it will be easy
to see that Maintenance Program for the air com-
pressor is quite minimal. The Supervisor monitors
the status of the air filter, fluid filier, and separator
elements. When maintenance to these devicesisre-
quired, the Supervisor will display the appropriate
maintenance message and flash the location LED
on the graphics map as a visual reminder.

DO NOT remove eaps, plugs, and/or other compo-
nents when compressor is running or pressur-
ized.

Stop compressor and relieve all internal pressure
before doing so.

DAILY OPERATION

Follewing a routine start, cbserve the various Super-
visor displays to check that normal readings are be-
ing made — previous records ae very helpful in de-
termining the normalcy of the measuremenis.
These observations should be made during all ex-
pected modes of operation (i.e. full load, no—Iload,
different line pressures, cooling water tempera-
tures, etc).

During the initial start—up or servicing of the pack-

age, fluid may have to be added to the sump vessel
to restere an adequaie level. Frequent fluid addi-

tions to maintain said level would be indicative of ex-
cessive fluid consumption, and should be investi-
gated — see the Troubleshooting Section of this
maniual for probable cause and remedy.

5.3 TROUBLESHOOTING INTRODUCTION

The following information has been compiled from
operational experience with your package. It identi-
fies symptoms and diagnosis of SEVERAL probable
difficulties, but NOT ALL of those possible

The systemaiic collecticn of operational data can-
not be over—amphasized, as it may give evidence of
the presence {or not) of a fault before it turmns into a
serious breakdown — for example, the vibrations
signature increase of a damaged bearing, orthe effi-
ciency decrease of a dirty heat exchanger

A detailed visuat inspection is worth performing for
almost all problems and may avoid unnecessary
additional damage to the comptessor. Always re-
member to:

1. Check for loose wiring.

2. Check for damaged piping.

3. Check for parts damaged by heat or an electrical
short circuit, usually apparent by discoloration or
a burnt odor.

Should your problem persist after making the rec-

ommended check, consufi your nearest Sullair rep-

resentative or the Sullair Corporation

5.4 TROUBLESHOOTING GUIDE - SEE 54A THROUGH 5.4D FOR SPECIFIC MODELS

5.4A — ES—8 TROUBLESHOOTING GUIDE

SYMPTOM " PROBABLE CAUSE

REMEDY .

T1 HI Message

Discharge Temperature Exceeded
225° F (107 " C) for Pre—Alarm

Discharge Temperaiurs Exceaded
235° F (113°C) for Shutdown

Ambient Termperature Exceeded
105° F(d1 " C
Fluid Level in Sump is Too Low

Thermal Valve Malfunctioned
Cceoler Fins are Dirty

Water Flow is Low (water—cooled
packages only)

Water Ternperature is High {(water—
cooled packages only)

Cocler is Plugged (water—cooled
packages only)

Temperature RTD Malfunction

Irmprove local ventilation (i.e.,
remote intake of process andfor
ceoling air

Check/correct fluid lsvel

Check/replace thermal valve
Clsan cooler fins

Check ceoling water supply (e,
closed valves)

Increase water flow, lower water
temperature

Clean fubes andfor shell — if tube
plugging persists, provide cleaner
waier

Check connections from RTD
If adequate. replace RTD
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5.4A — ES—8 TROUBLESHOOTING (Continued)

SYMPTOM

PROBABLE CAUSE

REMEDY

P1 Hi Message

P1 MAX — 3psi (.2 bar) Exceeded for
Pre—Alarm

P1 MAX Excesded for Shutdown

Discharge Pressure Exceeded
Shutdown Level Because:”

Unloading Device (i.e, Blowdown
Valve, Sullicon Actuator, Optional
Spiral Valve) Failed io Operate

Pressure Regulator Maladjusted
Soienoid Valve Failed

io Operate

Control Air Signal Leaks

Control Air Signal Filter Clogged

Check operation of unloading device

Check operation of pressure regulator
Check oparation of solencid valve

Check tubework feeding control
signal for leaks

See cormpressor Operafor's Manual for filter
assembly service

SEP MNTN Messags

Piugged Separater
dP1 > 10 PSl (07 bar)

Replace separator elements.

Check P1 & P2 pressure transducers

COMPRESSOR DOES NOT
BUILD FULL DISCHARGE
PRESSURE i

AirDemand Exceeds Supply

Inlet Air Filter Clogged

inlet Valve Not Fully Open

Prassure Sensor andfor Connections
at Fault

Check air servics linss for open
valves or leaks

Check for maintenance message
on Supewvisor IT display  Inspsct and/or
change element

Check actuation and butterfly disc
position

Check connections from transducer
If adequate, replace transducer

LINE PRESSURE RISES ABOVE
UNLOAD SETTING

Pressure Sensor P2 at Fault

Unloading Device (.e., Blowdown
Valve, Sullicon Actuator, Optional
Spiral Valve) Failed to Operate

Check connections from trans—
ducer. If adequate, replace
transducer

Check opsration of unloading device

LINE PRESSURE RISES ABOVE
UNLOAD SETTING

Solencid Valve Failed
to Operate

Control Alr Signal Leaks

Control Alr Signal Filter Clogged

Check operafion of solencid
vajve

Check tubework feeding control
signal for leaks.

See compressor Operator's Manual for filter

assembly service.

EXCESSIVE FLUID CONSUMPTION

Clogged Return Line Strainer or
Orifice

Damaged or Improperly Gasketed
Separator Elements

Fluid System Leaks

Fluid Level Too High

Excessive Fluid Foaming

Clean sirainer — screen and c—ring
replacement kit avaiiable. Clean
orifica.

Inspect separator elements and
gaskets Replace if damaged

Check tube/pipework for leaks
Drain excess fluid
Drain and change fluid
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5.4B — TROUBLESHOOTING GUIDE - LS-12; L§—16; LS—-20; L$-20S; L§~25 and EUROPE

SYMPTOM

PROBAELE CAUSE

REMEDY

T1 HI Message

Discharge Temperature Exceeded
225° F (107 © C) for Pre—Alarm

Discharge Temperature Excesded
235° F (113°C) for Shuidown

Ambient Temperaiure Exceeded
105° F (41 °0)

Fluid Level in Sump is Too Low
Thermal Valve Maffunctioned
Cooler Fins are Dirty

Water Flow is Low {water —cooled
packages only)

Water Temperaturs is High (water -
cooled packages onty)

Cooler is Plugged (water—cooled
packages only)

Termperature RTD Malfunction

Improve local ventilation (i.e.,
remote infake of process and/or
cooling air

Check/coirect fluid level
Check/replace thermal valve
Clean cooler fins

Check cocling water supply (e,
closed valves)

Increase water flow, lower water
temperatuie

Clean tubes andfor shell — if tube
plugging persists provide cleane
water

Chack connections from RTD
If adlequats, replace RTD

P1 HI Message

P1 MAX — 3psi (2 bar) Exceeded for
Pre—Alarm

P1 MAX Exceeded for Shutdown

Discharge Pressure Exceeded
Shutdown Level Because:

Unloading Device {i.e., Blowdown
Valve, Sullicon Agtuator, Optional
Spiral Valve) Failed to Operate

Pressure Regulator Maladjusted
Solencid Valve Failed

to Operate

Control Alr Signal Leaks

Contrcl Alr Signal Filter Clogged

Check operation of unloading device

Check operation of pressure regulator
Check operation of salencid valve
Check tubawork feeding control

signal for leaks
Service filter assembly

SEP MNTN Message

Plugged separator
dPi > 10 PSI (07 bay)

Replace ssparator elements
Check P11 & P2 pressure transducers

COMPRESSCR DOES NOT
BUILD FULL DISCHARGE

PRESSURE

Alr Demand Exceeds Supply

inlet Air Filter Clogged

Inlet Valve Not Fully Open

Pressure Sensor and/or Connections
at Fault

Check alr service lines for open
vaives or leaks

Check for maintenance message
on Supervisar display nspect and/or
change element

Check actuation and butterfly disc
position

Check connections from trans—
ducer i adequate, replace trans—
ducer

OIL MNTN Message

Plugged Ol Filter

Qil Differential
dP2 > 20 psi {1 38 bar)

Replace oil filier

Check oll differential switch, switch open or if
machine has P3 & P4 pressure transducer, :
check transducers =
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5.4B — TROUBLESHOOTING GUIDE — LS—12; LS—16; LS ~20; L8—20S; L5—25 and EUROPE (Continued)

SYMPTOM PROBABLE CAUSE

REMEDY

LINE PRESSURE RISES ABOVE .
UNLOAD SETTING Pressure Sensor P2 at Fault

Unloading Device {i.e., Blowdown
Valve, Sullicon Actuator, Optioral
Spiral Valve) Failed to Operate

Solenoid Valve Failed
to Operate

Cantrol Afr Signal Leaks

Control Afr Signal Filter Clogged

Check connections from trans—
ducer. If adequate, replace
transducer.

Check operaticn of unloading device

Check opsration of solencid valve

Check tubework feeding contral signal

for leaks

See compressar Operator s Manual for filter
assembly service

EXCESSIVE FLUID CONSUMPTION  Clogged Return Line Strainer or Orlfice

Damaged or Improperly Gasketed
Separator Elements

Fluid System Leaks
Fluid Level Too High
Excessive Fluid Foaming

Clean strainer — screen an o — ring replacemeani
kit available Clean orifice.

Inspect separator elements and gaskets
Replace if damaged

Check tube/pipawork for lesks
Crain excess fluid.
Drain and change fluid

5.4C TROUBLESHOOTING GUIBE - LS-18T & LS-20T

SYMPTOM PROBABLE CAUSE

REMEDY e

1 HI, T2 HI Message Discharge Temperature Exceeded
255° F {124° C) for Pra—Alarm

Discharge Temperaiur Exceeded
285° F {129° C} for Shutdown

Ambient tempsrature exceeded
105 _F (41 C)

Fluid Leval in Sump is Too Low
Thermat Valve Malfunctionad
Cooler Fihs are Dirty

Water Flow Is Low (water—cooled
packages only)

Water Temperature is High (watsr—
cooled packages only)

Cooler is Plugged (water—cooled
packages only)

Temperature RTD Malfunction

Improve local ventilation (ie.,
remote intake of process andfor
cooling air

Check/correct fluid level.
Check/freplace thermal valve
Clean coolar fins

Check cooling water supply (ie,
closed valves).

Increase water flow, lower water
temperature.

Clean tubes and/or shell ~ if tube
plugging persists provide cleaner
water

Check connections from R0

If adequate, replace RTD.

P1 H! Message P1 MAX — 3 psi ( 2 Bar) Exceeded
for Pre—Alarm

P1 MAX Exceeded for Shutdown

Discharge Pressure Exceeded
Shutdown Level Bacause:
Unloading Davice (i.e., Blowdown
Valve, Sullicon Actuator, Optional
Spiral Valve} Failed io Operate

Pressure Regulator Maladjusted

Sclenoid Valve Falled
to Operate

Check operation of unloading device

Check operation of pressure regulator

Check operaiion of solencid valve
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5.4C TROUBLESHOOTING GUIDE - LS-16T & LS-20T {Continued)

SYMPTOM PROBABLE CAUSE REMEDY
P1 Hl Message Control Air Signal Leaks Check tube work feeding conirol
(Continued) sigral for leaks

Contre! Alr Signal Filier Clogged

Service filter assembly

SEP MNTN Message

PEqued separator
dP1 > 10 PSI (0 7 bar}

Replace separator elaments

Check P1 & P2 pressure transducers

COMPRESSOR DOES NOT
BUILD FULL DISCHARGE
PRESSURE

Alr Demand Exceeds Supply

Inlet Air Filter Clogged

Inlet Valve Net Fully Open

Pressure Sensor and/cr Connections
at Fault

Blowdown Valve Leaking

Check alr service lines for opan
valves or leaks

Check for maintenance message on
Supervisor display Inspect and/or
change siement

Check actuation and butterily disc
position

Check connections from transducer
If adequate replace transducer

Repair o1 replace

AIR MNTN Message

Inlet Differential

Replace inlet filter check iniet switch,

LO CCOL Message
{(Water—cooled packages only)

{Air—-Cooled or Water—Cooled
wicanopy)

Water Pressure Feed Below 10 psig
{07 barn)

Fan Motor Overload Tripped

Check cooling water supply (i e
closed valves)

Reset after heater slements coal

5.4D TROUBLESHCOTING - DS-13

SYMPTOM/MES SAGE

PROBABLE CAUSE

REMEDY

COMPRESSOR WILL NOT START;
POWER LED OFF

Main Disconnect Switch Open
Line Fuse Blown

Control Transformer Fuse Blown

Close swilch
Replace fuse

Replace fuse

MOTOR OL

Motor Starter Overloads Tripped

Low Incoming Line Voltage

Reset after heater slements cool down
Should frouble persist, check whether
mdtor starter contacts are functioning
properly

Check voltage. Should voltage check
low, consult power company. :

T—1, T-2 FAIL

Temperature Transducer Failure

Check connections from
wransducer. If adequate, replace
transducer

P—1.P—2FAIL

Pressure Transducer Fallure

Check connections from
transducer If adequats, replace
ransducer

E-STOP

Emergency Switch Open
(depressed)

Close switch (pull)
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5.4D TROUBLESHOOQOTING — DS -13 (Continued)

SYMPTOM/MES SAGE

PROBABLE CAUSE

REMEDY

Low GOOL

Weater Pressure Supply Below
5 psig (0 3 bar}

Codling Fan Mctor Starter Overloads
Tripped

Check cocling water supply fie
ciosed valves)

Reset after heater elements cool down. Should
trouble persist, check whether motor starter con —
tacts are functioning properly

COMPRESSCR SHUTS DOWN

WITH AIR DEMAND:

MOTOR CL Motor Starter Overloads Tripped Reset after heater elements cool
down. Should trouble persist,
check whether motor starter contacts
are functioning properiy.(I

Low Incoming Line Voltage Check voltage. Should voltage
check low, eonsult power company.

P3 LOW Qil Pressure Falls Balow 40 psig

(2.8 bar) While Package is Running

Because:

Qil Pump Malfuncticned Consult Suilair Service Dept

Qil Filier Clogged Replace filter slement.

Qil Ternperaiure Too Low Check state of globe valve feeding
oil cooler. In cold ambisnt envi—
roments below 40 _F (4_C) sump
heating may be reguired

Sump Off Leve! Too Low Replenish oii leve!

Sump Sirainer/Check Valve Clogged Refer to compressors Operators Manual for surmp
maintenance.

LO P P3 andfor dP Transducer at Fault Check connection frem
transducer If adequate, replace
transducer

T1 Hi Exceeded Pre—Alarm Temperature

of 415° F (218 "C)

Excesded Shutdown Temperature

of 425° F (218° C) _

LP Inlet Air Temperature Above Maintain inlet air temperature

105_F (41_C) below 105_F (41_C).

High Intarstage Pressure Insuificient water flow to inter—
cooler.

High water temperature
Defective HP stage

Cooling fan motor starter overloads Reset after heater elements cool

iripped down. Should trouble persist,
check whether moter starter
contacts are functioning
properly

Temperature Transducer Failure Check connections from transducer

If adlequaie, replace tansducer.
T2 Hi Exceeded Pre—Alarm Temperature

of 415° F (213° O)

Excesded Shutdown Temperatlre
of 425° F (218° C)

Low Water Flow to lntercooler

Check state of globe valve and/or
adjustment of oplional water
regulating valve

() Also check that the compressor—mator driveline rotates freely, In case of rotating resistance or rubbing, contact

Sultair Service Department
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5.4D TROUBLESHOOTING - DS-13 (Continued)

Section 5

MAINTENANCE AND TROUBLESHOOTING

SYMPTOM/MES SAGE

PROBABLE CAUSE

REMEDY

T2 HI {continued)

intercooter Tube Bundle Fouled

Discharge Check Valve Leaking

inlet Throtiling Valve Not Fully Open
inlet Air Filter Clogged

Line Pressure is Teo High
Temperature Transducer Failure

Cleanse tube hundle. I fouling
persists, then provide cleaner
coolel water

Refer to compressor's Operators Manual
for check vaive maintenance

See inlet valve adjustment.

Refer to compressor's Cperators Manual
for filter maintenance

Reset Supervisor unioad pressure.

Check connection from trans—
ducer. If adequate, replace

transducer
P1HI Exceeded P1 MAX for Pre—Alarm
Exceeded P{ MAX for Shutdown
Exceeded P2 MAX for Shutdown
Pressure Transducer Failure Check connection from frans—
ducer. If adequate repiace
transducer
P2 HI Exceeded P2 MAX for Pre—Alarm

Exceeded P2 MAX for Shutdown

Blowdown Valve Failed to
Actuate

Sclenoid Valve Contralling Blowdown
Valve Fziled ic Operaie

Control Air Fllter Clogged

Refer o compressor s Operator s Manual
for blowdown valve maintenance

Refer to compressor's Operator’s Manual
for solenoid valve meaintenance

Rsfer to compressor's Operator's Manual
for conirol filter mainienance

GCOMPRESSCR DOES NQT
BUILD FULL DISCHARGE
PRESSURE

Alr Bemand Exceeds Supply

inlet Air Filter Clogged

Inlet Air Vatve Not Fully Open

Transducer P2 Malfunction

Blowdown Valve Leaking

Air End({s) Malfunctioning

Check air service lines for open
valves or leaks

Check for maintenance message
on Supervisor 11 display Change
element

Check actuation and butterfly disc
positicn

Check connections from trans—
ducer If adequate, replace trans—
ducer

Refer to compressor s Oparator's manual
for blowdown valve maintenance

Consult Sullair Service Department

LINE PRESSURE RISES ABOVE
UNLCAD SETTING

Blowdown Valve Failed to
Activate

Solencid Valve Controliing Blowdaown
Valve Failed to Operate

Transducer P2 Malfunction

Controt Alr Filter Clogged

Refer to compressor s Operator's Manual
for blowdown valve maintenance

Refer to compressor’s Operator's Manual
for solencid valve maintenance

Check connections from fransducer
If adequaie, replace transducer.

Refer to compressor's Operator's Manual
for control filter maintenance
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MAINTENANCE AND TROUBLESHOOTING

NOTE ON TRANSDUCERS:

Whenever a sensor is suspected of fault, the recom-
mended cause of action is fo measure the signal
(pressure, temperature, etc) with an alternate cal-
brated instrument and compare readings If read-
ings conflict, the eleclrical and/or tubing connec-
tions should be inspected, and if no faulls are evi-
dent, then replace ihe senscr and rse—evaluate
against the calibrated instrument.

5.5 CALIBRATION

The Supervisor II has scitware calibration of the
pressure and temperature probes. This calibration
affects the offset but not the slope of the pressure
and temperature calculations. Because of this, the
most accurate method is to heat or pressurize the
transducer to its operating value. H this is 160 diffi-
culi, room temperaiurg/open atmosphere calibra-
tionis adequate, Calibration may only be done while
machine is stopped and unarmed.

28

To enter cailbration mode, you must press ihe fol-
lowing keys in sequence while in the default status
display mode: “ ”, Y, DISPLY, “B %" ,
PROG. Once in calibration mode, you will see a
screen like the following:In the above example, “07

CAL Pi
0 97

refars to the amount of adjustment (in psi or_F, "97”
(6.7 bar) refers to the current value of P1).To make
adjustments, Press the “Y” (UP ARROW]) key to in-
crease the value, press the "B L+" (DOWN ARROW
/ LAMP TEST) key to decrease the value. Tha num-
ber on the left will increase or decrease always
showing the fotal amount of adjustment. Maximum
adjusiment is | 7. The DISPLY key exits, wiping cut
changes ta the current item, while saving changes
o any previous iiems. The PROG key saves the cur-
rent itern and advances io the next. All temperatures
and pressures may be calibrated individually

P




Seaction 6

ORDERING PARTS

6.1

PROCEDURE FOR ORDERING PARTS

Parts should be ordered from the nsarest Sullair Representative or the Representative from whom the com-
pressor was purchased, I for any reason parts cannot be obtained in this manner, contact the factory direcily
gt the addiess, fax or phone numbers below.

When ordering parts always indicate the Serial Number of the compressor. This can be obtained from the
Bill of Lading for the compressor or from the Serial Number Plate located on the compressor

SULLAIR ASIA, LTD. SULLAIR EUROPE, S.A.
Sullair Road, No. 1 Zone Des Granges BP 82
Chiwan, Shekou 42602 Montbrison Cedex, France
Shenzhen, Guangdong PRV, Telephone: 33-477968470
PRC POST CODE 518068 Fax: 33-477968498

Telephone: 755-6851686
Fax: 755-6853473

SULLAIR CORPORATION

3700 East Michigan Boulevard
Michigan City, Indiana 46360 U.S.A.
Telephone: 1-219-879-5451
Fax: (219) 874-1273
Fax; (219) 874-1835 (Paris)
Fax: (219) 874-1288 (Service)

e e e e



SULLAIR ASIA, LTD. SULLAIR EUROPE, S.A.

Sullair Road, No. 1 Zone Des Granges BP 82
Chiwan, Shekou 42602 Monthrison Cedex, France
Shenzhen, Guangdong PRV, Telephone: 33-477963470
PRC POST CODE 518068 Fax: 33-477968499

Telephone: 755-6851686
Fax: 755-6853473

SULLAIR CORPORATION

3700 East Michigan Boulevard
Michigan City, Indiana 46360 U.S.A.
Telephone: 1-219-879-5451
Fax: (218) 874-1273
Fax: (219) 874-1835 {Paris)
Fax: (219) 8741288 (Service)

q3

Printed in US.A.

Specifications Subject To
Change Without Prior Natice
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AIR CARE
SEMINAR TRAINING

Sullair Air Care Ssminars are courses that provide hands-on instruction in the proper oparaticn, mainte-
nance and service of Sullair equipment. Individual seminars on [ndustrial compressors and compressor
electrical systems arg presented at regular intervals throughout the year at a ded[cated trammg facility at
Sullair's corporate headquar’ters in Michigan City, Indiana.-

Instruction includes discussion of the function and installation of Sullair service parts, froubleshooting of
the most contmon problems, and actual equrpment opera’non The seminars are recommended for main-~
tenance and ser\nce personnel.

For detalled course outlines, schedule and cost infoermaticn contact:

Sullair Corporate Training Department
Z: 1-888-SULLAIR or
219-879-5451 (ext. 5363)
www suliair.com

- Or Write -

Suliair Corporation

3700 E. Michigan Blvd.

Michigan City, IN 46360

Aftn: Service Training Department




TABLE OF CONTENTS

OPERATOR IS REQUIRED TO READ
ENTIRE INSTRUCTION MANUAL

SAFETY AND
INTRODUCTION

Section 2
SEQUENCING WITH
MULTIPLE SUPERVISOR
CONTROLLERS

F - - N L )

Ww W 0 o 1

10

10

Section1 - PAGE-.-

11 SAFETY

12 SUPERVISOR CONTROLLERS
1.3 SEQUENCED COMPRESSOR SYSTEMS

21 NORMAL OPERATION
22 COMPRESSOR SYSTEM
23 CONTROLS WIRING

24 MACHINE PREPARATION PRIOR TO
SEQUENCING

2.5 SYSTEM OPERATION

256 SYSTEM SETUP AND TUNING

2.7 CHANGING SEQUENCE PARAMETERS

2.8 SYSTEM DISPLAY- SUPERVISOR

2.9 SYSTEM DISPLAY- SUPERVISOR |} DELUXE

2 10 REMOVING A MACHINE FROM SEQUENCE
FOR MAINTENANCE

2 11 CALIBRATION OF P2 PRESSURE
TRANSDUCERS- SUPERVISOR

2 12 CALIBRATION OF P2 PRESSURE
TRANSDUCERS- SUPERVISOR Il DELUXE

213 FULL LOAD FEATURE

- Continued... .




TABLE OF CONTENTS

Section 3 PAGE

SEQUENCING WITH

VARIABLE SPEED

DRIVE COMPRESSORS 11 3.1 VARIABLE SPEED DRIVE APPLICATIONS
11 32 SETUP FOR FIXED SPEED MACHINES

AND AVSD COMPRESSOR
12 3.3 SETUP FOR MULTIPLE VSD COMPRESSORS -

Section 4

OPERATION WITH

REMOTE

CONTROLLERS 13 41 NORMAL OPERATION

13 42 CONTROLS WIRING AND ADJUSTMENT-
SUPERVISOR

14 43 CONTROLS WIRING AND ADJUSTMENT-
SUPERVISOR Il DELUXE -

Section 5
SEQUENCING
TIMERS 15 51 RECOVERY TIME & DELAYED START TIMER
16 511 Example 1: Unload Operation
16 512 Example 2: Load Operation
17 513 Example 3; Starling Example
(pressure drops below [owest pressure setting)
17 514 Example 4: Starting Exampla
{pressure between lowest and load pressure setting)
19 52 SUMMARY
Section 6
SUPERVISOR
PROTOCOL 21 61 OVERVIEW

21 6.2 ADVANTAGES OF BROADCAST MODE
22 6.3 RS-486 SERIAL CHANNEL

22 64 TIME SLICING OF THE RS-485 SERIAL
e CHANNEL -
CorContinuedis




Section 6
SUPERVISOR
PROTOCOL
(CONTINUED)

BACK COVER

PAGE

24
24
26

TABLE OF CONTENTS

65 MESSAGE FORMAT
6 6 MESSAGE TYPES
67 DATATYPES

ADDRESSES AND TELEPHONE
NUMBERS







Section 1
SAFETY AND
INTRODUCTION

1.1 SAFETY

-4\ WARNING
Operator should be familiar with all safety measures as described in the
Supetrvisor Controller™ or Supervisor Il Instruction manuals (whichever per-

tains).

A\ WARNING.
Machines should be off-line and not running when making parameter
changes. Unexpected machine operation may occur.

1.2 SUPERVISOR CONTROLLERS

For information specific to the Supervisor Controller or Supervisor II, also
consult the Supervisor Controller manual, or Supervisor Il Instruction manu-
al (for Supervisor Il Deluxe models).

This manual describes sequencing of multiple compressors with Supervisor or Supervisor
[[ Deluxe electronic controllers. Although these differ considerably in individual compressor
functions and user interface, they behave similarly in sequence capabilities, and can be
mixed within a compressed air system. This manual will use the term "controller” to apply
to either device, and will highlight specific differences in the few places where they apply.
Refer to the controller manuals for details on compressor operation and adjustment of the

controller.

1.3 SEQUENCED COMPRESSOR SYSTEMS

Compressor sequencing refers fo using multiple compressors to meet the demands for
compressed air. This may be a simple duplex system or may be multiple compressors for
applications with widely varying demands. In any case, the compressors automatically stop,
if not needed, to reduce operating costs. A properly designed system can offer substantial
reductions in operating cost over a single large compressor. Many systems are designed
with one spare compressor, allowing the system to remain operational during maintenance
of a machine The controls system does the job of efficiently running the compressors as
needed to meet the varying demands during the day, or to run the backup compressor only
when needed.

Supervisor and Supervisor Il Deluxe controllers all feature internal sequencing functions.
Supervisor requires a communications module for these features These operate as a dis-
tributed control system (rather than a master-slave relationship), so the system remains
operational even if a member is taken off-line. Refer to Section 2 for details

A system with one or more variable-speed compressors offers some additional opportuni-
ties for control Refer to Section 3 for details
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Section 4 covers application of controllers in master-controlled systems
Timers usad in internal sequencing are described in Section 5

Section 6 contains technical details of the hardware and protocoi used on the communica-
tion bus. Other equipment may monitor this for data and presentation of system perform-
ance.




Section 2
SEQUENCING WITH MULTIPLE
SUPERVISOR CONTROLS

2.1 NORMAL OPERATION

Supervisor and Supervisor Il Deluxe controllers all feature internal sequencing functions. To
%@ on the key-

enable any Supervisor in the system, press the Auto key 8] and Remote key LZ
pad. Enable the Supervisor I Deluxe by simply pressing the Auto (8] button. Any unit can

be stopped by pressing the STOP key , and remaining members will continue to operate
as needed,

The Supervisor Controller has a Remote keypad Bd on the display module that is used to
enablé and disable the controller from any sequencing mode that is currently programmed

When the Remote key &d is first pressed after sequencing has been programmed, it will
enable that mode and light the REMOTE LED on the Display Module Pressing that keypad
again will turn off the LED and disable the sequencing mode. The compressor will then oper-
ate as though it is not in any sequencing mode The process will be reversed when the key-
pad is pressed again.

2.2 COMPRESSOR SYSTEM

Internal controller sequencing is designed to operate a group (2-16) of compressors feed-
ing a common header. As air demands change, the compressors will be controlled to deliv-
er the required compressed air in an efficient manner  If a group of similar compressors is
used, the controllers can be set up to automatically rotate operation to equalize run time.
Or. the controllers can be set up for a desired order of compressor operation. The three
modes of sequencing are: ' :

SEQUENCE HOURS - In this mode, machines are started and loaded depending on the

SEQUENCE HOURS parameter. The sequence hours parameter is similar to run hours
except that it can be changed. Digital inputs for Remote control are disabled. ROTATE hours

DO NOT enable this mode when the above situation is NOT frue, because unexpected starts
and stops may occur when manually starfing or stopping a machine in the sequence for main-

fenance.
are disabled. _
COM NUM - In this mode, machines are started and loaded d@pen ing on the COMMUNI-

CATION NUMBER parameter. Operation is exactly the same as the SEQUENCE HOURS
method (see above) except the communications number is used to determine machine
sequence instead of sequence hours. Digital inputs for Remote control are disabled.

SEQUENCE HOURS with ROTATE Hours Enabled - A special version of SEQUENCE
hours for balancing run hours for use in only two-machine applications that has a demand
for only one machine. DO NOT use with more than two machines (See ROTATE hours
parameter setting for more information). Digital inputs for remote control are disabled

It is best if the P2 (line pressure) transducers of all machines are connected to a common
header, down stream of individual dryers, etc Note that the dP1 (separator maintenance
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delta pressure) may need to be calibrated to fake into account the exira pressure drop of
the down stream equipment

2.3 CONTROLS WIRING
Control signals are passed atong a simple network cable, Belden 9842 or similar This cable
has two twisted pairs with a shield One twisted pair is connected to ISO + and [SO - on the
Supervisor Comm module. Twisted pairs usuaily have one colored wire twisted with a black
or white wire. Make sure that the colored wire is on ISO + and the white or black wire is on
ISO -. Both wires of the other twisted pair are connected to 1ISO GND. The shield should be
connected to ground at one end only

For Supervisor Il Deluxe confrollers, connect the colored wire to J2-16 and the white or
black wire to J2-17. Connect both wires of the other twisted pair is connected to J2-18

2.4 MACHINE PREPARATION PRIOR TO SEQUENCING

1. Complete all machine startup procedures for stand-alone operation for the machines that
are to be sequenced together per the compressor operator’s manual.

2. Relocate the P2 signal for all machines to read the common header pressure To recali-
brate the P2 signal for each machine so that they match within 1 psi of each other, use
the system display mode described later to view P2 on all machines Recalibrate P2 on
each machine to match P2 on the other machines.

3. Program each machine with a differsnt COM ID number (ie.1, 2, 3, efc.).

4. Set UNLOAD psi, LOAD psi, BAUD RATE (Supervisor is fixed at 9600), SEQUENCE
mode (COM ID or HOURS), LAST COM, LOWEST and RECOVER time (normally set at
10) the same for each machine (except for VSD applications). Leave ROTATE hours dis-
abled except for the specific application described elsewhere. Set all SEQ HRS the same
unless it is desired fo force certain machmes to initially run more than others in the
HOURS moede.

5. Set the machines to run in AUTO mode. On the Supervisor, also press the Remote key

to arm the machines for sequencing. Machines will start immediately if the P2 system
pressure is low. On a fully pressurized system the machines will go into SEQ STOP until
a demand is seen. The following operation describes how machines are started, fully
loaded and unloaded by the seguencing mode selected. The AUTO mode provides the
means for each machine fo SEQ STOP by timing out on its unload timer (UNLD TIM)
when the sequencing order decides the machine is to be unloaded.

- 2.5 SYSTEM OPERATION
For this example three machines are in a system with the load pressure set at 100, unload
at 110 psig (7.6 bar), lowest pressure at 90 psig (6.2 bar), and Recovery Time at 10 sec~
onds (defauit value). All machines are in sequence stop (top line of the display is SEQ
STOP). When the pressure drops below 102 psig (7 6 bar) a timer starts counting down from
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120 seconds, if the pressure continues to drop the timer will count down faster. When the
timer expires or the pressure drops below S0 psig (8.2 bar) the first machine is started [f
the pressure does not go above 80 psig (6.2 bar) for 10 seconds (Recovery Time) the next
machine will start and so cn until all machines are started.

As machines are started and loaded, there will be only one machine that is modulating, the
others will be forced fo "FULL LOAD" The modulating (trim) machine will load at 2psig { 14
bar) above the load pressure parameter, 102 psig (7 03 bar) in this example, and unload at
2 psig (.14 bar) betow unload pressure parameter, 108 psig (7.4 bar) in this example. The
reason for this narrower load/untoad band is o keep all machines from loading and unload-
ing at the same fime The trim machine will be identified on the display as "TRIM" operat-
ing state. If the pressure rises above the unload pressure -2 psig (14 bar){108 psig (7.4bar)
the trim machine will unload (display will say "UNLOADED") and the next machine in the
sequence will switch from full load to trim. If after Recovery Time the pressure is still above
108 psig (7.4 bar) then the trim machine will unfoad and so on until all machines are
untoaded. Then if the pressure falls below load pressure + 2 psig (.14 bar) or 102 psig (7.03
bar) the first machine in the sequence will load and be the irim machine. If afier the
Recovery Time the pressure is sfill below 102 psig (7 03 bar) then the trim machine wili go
to full load and the next machine in the sequence will load and become the trim machine.

2.6 SYSTEM SETUP AND TUNING

The following shows the settings for a system of low pressure 90-100 psig (6.2 to 6.9 bar)
machines. THe Trim High & Low Setpoints are not settable parameters, they are calculated
from the Unload and Load pressures. The Trim High Setpoint is 2 PSI (.14 bar) below the
Unload pressure and the Trim Low Setpoint is 2 PSI ( 14bar) above the Load pressure.
100 psig (6.9 bar) Unload

88 psig (6.8 bar) Trim High Setpoint (calculated parameter)

92 psig (6 3 bar) Trim Low Setpoint (calculated parameter)

90 psig (6.2 bar) Load

85 psig (5.9 bar) Lowest pressure

10 Recover time (seconds)

Note that the unload pressure is set to 100 psi (6 9 bar) and not 110 psi (7 6 bar) as is nor-
mal on a stand alone machine. A stand alone machine set up at 100 psi (6.9 bar) to 110 psi
(7.6 bar) , starts to modulate above 100 psi {6.9 bar) and the horsepower is reduced.
However, in a sequenced system a machine may be forced to full load, which would draw
more than the rated horsepower above 100 psi (6.9 bar), Therefore the modulation band
of machines in a system should be set up to be 10 psi ( 7 bar) lower than their rated pres-
sure

All running machines operate either at full load or unloaded except for the one that will here-
after be called the irim machine. The trim machine unlocads when the line pressure rises
above the Trim High setpoint.

The Trim High and Low setpcints are necessary because the trim machine must unload
before the fully loaded machines and load before the unlcaded machines, otherwise all
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machines would load and unload at the same time

The LOWEST pressure parameter specifies the lowest pressure allowed before immedi-
ately starting @ machine A machine may also be started if the line pressure drops below the
Trim Low setpoint for a period of time

The RECOVER time is used to keep multiple machines from loading, unloading or starting
at the same time. A timer is reset when a machine loads, unleads or loads after a start.
Decisions to load, unload or start another machine are deferred untit the timer reaches the
RECOVER time setpoint Note that the timer starts when a machine is added or taken away
from the system If the pressure recovers within the RECOVER time, and then at a later time
the pressure drops below the Trim Low sefpoint, another machine will load immediately. The
shorter the recovery time the more responsive the system to load changes, but the less
energy efficient it is because machines may not shut off as often The more often a machine
loads the less likely it is to stay unioaded and shut off after the Unload timer expirés. The
RECOVER TIME has a default value of 10 sec. and may be adjusted from 2 to 59 sec.

In the following discussion 'highest' refers to the machine with the highest SEQ HRS or

COM ID and 'lowest' refers to the machine with the lowest SEQ HRS or COM ID.

The following rules are used to load, unload and start :

1. Only the highest loaded machine will trim; the rest will be forced to full load.

2. The frim machine will unload when the line pressure rises above the Trim High setpoint.
The next highest loaded machine will then become the trim machine. If pressure remains
above the Trim High setpoint, the new Trim machine will unload aifter Recovery Time
expires. This process will continue until only enough machines are running and loaded to
maintain proper system pressure.

3. The lowest unloaded machine will load {trim) when the line pressure drops beiow the Trim
Low setpoint If the pressure remains below the Trim Low setpoint the next Unloaded or -
Sequence Stopped machine will load or start after the Recovery Timer expires  This
process will continue until only enough machines are running and loaded to maintain
proper system pressure. ' '

4. The lowest stopped machine will start when the line pressure drops below the Trim Low
set point, and after a variable time out period. This time out is dependent on how far the
ine pressure is below the Trim Low set point. The farther below the set point the shorter
the time to start. '

5. The jowest stopped machine will override the above variable time out feature and start
when the line pressure drops below the Lowest Pressure set point; and after the recov-
ery timer expires.

2.7 CHANGING SEQUENCE PARAMETERS
To change parameters on the Supervisor, push the Down arrow key B4 until Sequencing
menu is displayed. Press Enter & To select a parameter for change, move up and down

the menu with the Up @ and Down [ arrow keys. Press Enter & to select the parameter
for editing. The Up arrow and Down arrow keys will adjust the setlings. If a numeric value
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is to be entered, position to the character space with the Right &1 and Left & arrow keys

Adjust the value with the Up and Down keys. To save the changed value, push the Enter I3
Key

To change parameters on the Supervisor il Deluxe, push the Program & key until the top

line of the display identifies the parameter to be changed. The Up ¥ N arrow and Logo

8] keys will increment the parameter value; the Lamp Test will decrement Push

the Program E&8 key to save the changed value. The next parameter wilt then be dis-

played.

Parameter names and numerical order are shown in [brackets] below
The following parameters may need 1o be changed for sequencing:
Sequence by (SEQUENCE [9]) — Select the desired sequencing mode

Seq Hrs - To change this parameter in the Supetvisor, push the key and change the values
as described above. The maximum value for sequence hours is 100,000 Arollover o zero
will accur if that number is exceeded.

(SEQ HRS [17]) - To change this parameter in the Supervisor Il Deluxe, push the Program
PG until SEQ HRS is displayed on the fop line of the display. Pushing the Logo
key will increment by 1000 hours, the Up VN arrow key will increment by 100 hours and
the Lamp Test hasi key will decrement by 100 hours The number will roll cver at 30,000

hours. To set the hours to a lower number it may be easier {o push the Logo e key untit
the display reads 30,000, then hit the Up arrow key, the dispiay will then go to 0.

Com Number (CONi ID #[7]) - Must be unique for every machine in the system If there are
three machines in a system, for example, they must be numbered 1, 2 and 3. Up to 16
machines may be sequenced with the Supervisor Controller.

Machines (LAST COM [12]) - Set to total number of machines in a system.

Low Press (LOWEST [13]) - This should be set to the lowest allowable pressure before a
machine has to start. Normally this is 5 to 10 psi (.3 to .7 bar) below the load pressure. If
the system pressure drops below this [imit then the machine with the lowest SEQ HRS or
COM ID is started immediately. A machine will also start if the pressure is below the Trim
Low Setpoint for a pariod of time. The length of this ime is 0 to 120 seconds depending on
the pressure. The closer the pressure is to LOWEST pressure the shorter the time. For
example if the pressure drops below the Trim Low Setpoint by 1 psi (07 bar), and stays
there a machine will start in 120 seconds. If the pressure drops near LOWEST PRESSURE
then a machine will start in just a few seconds.

Recover Time (RECOVER [14]) - Recovery time. This parameter adds a delay between
subsequent start, load and unfoad commands See Sequencing Timer Section for further
explanation.

Rotate (ROTATE [15]) - Rotate time for two-machine systems. There are some systems
where the trim machine never unloads or stops and the second machine is never required;
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DC NOT enable this mode when the above situation is NOT true, because unexpected starts
and stops may occur when manually starting or stopping a machine in the sequence for main-
fenance.

specifically a two-machine system where one machine runs all the time and the other is
used only for backup. The rotate parameter forces the trim machine to stop (allowing the
other machine to start). The trim machine will stop when its sequencing hours are more than
a stopped machine sequencing hours by the rotate hours value.

For example, consider a two-machine system with SEQUENCING hours of 1000 and
ROTATE of 50 hours on each machine. If one machine is started and confinuously loaded,
it will run until it's sequence hours are 1050 (50 hours more than the stopped machine} then
stop. The other machine will start and run untif it's sequence hours are 1100 (50 more than
the stopped machine) then stop, and so the machine will rotate back and forth every 100
hours.

iMin, Hour, Day, Month, Year — (Supervisor only) Use to set the clock in the communica-
tions module. This time is displayed while in sequence mode of operation

(BAUD RATE [8]) — Supervisor |l Deluxe has adjustment of the serial communications baud.
rate, almost always set to 9600. The Supervisor is fixed at 9600 baud. All controllers in the
system must be the same speed.

2.8 SYSTEM DISPLAY- SUPERVISOR
The SYSTEM menu selection is helpful for trouble-shooting, and calibration. The first col-
umn of the display shows the numbers 1 through the number of machines in the system (set
by parameter LAST COM). The second column shows the status of each machine. The sta-

tus letters are:

E - E-Slop U - Unloaded
M - Manual stop B - Standby
L - Loaded F - Full Load

T - Trim (loaded and modulating) S - Starting
R - Remote or sequence siop

The third Co[umn displays the capacities of the machines that are running. The fourth col-
umn indicates first the highest system P2 value and then P2 for each compressor in the
sequence. Lower case letters indicate that service is needed.

2.9 SYSTEM DISPLAY- SUPERVISOR Il DELUXE
There is a system display that may be helpful for trouble-shooting, and calibration, While in

the main display, push the Logo key E‘@] followed by the Display  ose | key. The top line of
the display shouid show the numbers 1 through the number of machines in the system (set
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by parameter LAST COM). The second line shows the status of each machine. if the status
letter is lower case then the machine has a fault or wamning. The status letters are:

E - E-Stop U - Unioaded
M - Manual stop B - Standby
L - Loaded F - Full Load

T - Trim (loaded and modulating) S - Starting
R - Remote or sequence stop
If the Up ﬂ arrow key is pushed the system line pressure is displayed. if the Up arrow

key is pushed again the fine pressure and run hours of the first machine is displayed, if the

arrow key is pushed again the second machine is displayed and so on. The Lamp Tes
key changes to the previous display

2.10 REMOVING A MACHINE FROM SEQUENCE FOR MAINTENANCE

To temporarily disable a machine from sequencing for maintenance, simply press the STOP
pad and/or E-Stop Button, remove power to that machine and apply the appropriate
Lockout/Tagout procedure. The rest of the networked machines will continue to sequence
properly. When restoring the machine to the network, simply restore power, pull out the E-

Stop, press STOP Bl then AUTO K®H for Supervisor Il Deluxe. If the sequencing param-
aters have not been changed, the machine will sequence in at the appropriate time. By
revising that machine's SEQUENCE HOURS before enabling sequencing, cne may force it
to move up or down in the start priority in the HOURS sequencing mode To permanently

DO NOT enable this mode when the above situation is NOT true, because unexpected starts
and stops may occur when manually starting or stopping a machine in the sequence for main-
tenance.

remove a machine from sequence, reprogram the other compressors as though the downed
machine/s is/are not there. (Relocate the COM NUMBERS as needed and change the LAST
COM value per the number of machines removed ) Remember that any program changes
must be done while the machine is manually stopped.

2.11 CALIBRATION OF P2 PRESSURE TRANSDUCERS - SUPERVISOR

Because each machine has it's own pressure transducer it is possible that after a long peri-
od of time these can read differently. If this happens the Supervisors should be re-calibrat-
ed. This re-calibration is best done when the system is at a stable pressure Measure the
pressure using an independent gauge then change the calibration parameter for P2 so that
the Supervisor reads the same as the gauge Changing of the calibration parameters is
entered by a separate password in the Calibration menu to protect from inadvertent
changes. |f the password is not equal to zero, cursor to the password line, press the ENTER
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I key and then enter a value that is four more than the existing number Press the ENTER
I3 key and the number should go to zero. Repeat process if a keying error occurs that does
not release the password.

Cursor to the line that reads CAL P2 The display will show the (current P2 reading) and the
calibration parameter ( + 7 to -7). Press the ENTER & key to adjust the value. The Up &
arrow key will increase the reading and the Down & arrow key will decrease the reading.

Use these keys to correct the P2 reading, then push the ENTER & key. The ENTER & key
must be pressed after setting the calibration parameter to make it permanent. Return fo the

main display by pressing ESC & and check to make sure the pressure is correct.

2.12 CALIBRATION OF P2 PRESSURE TRANSDUCERS - SUPERVISOR Il

DELUXE

Because each machine has if's own pressure transducer it is possible that after a fong peri-
od of time these can read differently. If this happens the supervisors should be re-calibrat-
ed. This re-calibration is best done when the system is at a stable pressure. Measure the
pressure using an independent gauge then change the calibration parameter for P2 so that
the supervisor reads the same as the gauge. The changing of the calibration parameters is
entered by a special key sequence to protect from inadvertent change. The key sequence

is: Logo - Up arrow ﬂ Display nse Lamp Test h4%4 , Program B#=R = The first line
of the display should read CAL P1, if not push the Display key and try again. If the first line
of the display reads CAL P1 push the Program key, and the first line of the dlsplay should
read CAL P2, The second line of the display will show the calibration parameter ( + 7 to 7)

and the current P2 reading corrected by the calibration parameter. The Up arrow key E

will increase the reading and the Lamp Test B434 will decrease the reading. Use these keys.
to correct the P2 reading, then push the program key. The program key must be pressed
after setting the calibration paramster to make it permaneént. Return to the main display and
check to make sure the pressure is correct

2.13 FULL LOAD FEATURE

10

The: full load feature energizes a solenoid Valve on the maohEn'e that forces the base

relay that de energlzes the splral control soleno&d Valve durmg full load mode
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3.1 VARIABLE SPEED DRIVE APPLICATIONS

Muitiple compressor systems can be designed using a variable-speed-drive (VSD) com-
pressor combined with either fixed speed or other VSD compressors. The most efficient
use of a VSD machine in sequencing is to make it always be the trim machine and always
be running. This can be accomplished using the existing Sullair sequence logic.

3.2 SETUP FOR FIXED SPEED MACHINES AND A VSD COMPRESSOR

The fixed-speed machine(s) must be set up for load/unload operation. If controlled with
Supervisor |l Deluxe controllers, the pressure regulator/s must be made to have no effect
by operating the system below their affective range. [f controlled by the Supervisor
Controller, the controls may be programmed for Load/No load operation whereby the Full
Load valve is energized any time the machine is running, thus defeating modulation.
Alternately, the Full Load solenoid valve may be rewired to the Load output with either the
Supervisor Contfroller or Supervisor |f Deluxe to accomplish the same thing in any case
care must be taken to not overload these compressors by only operating at pressures with-
in the capability of the drive motor. See the following chart for suggested settings.

Since this machine is to always be the trim machine, no Full Load action is needed. The
Max Speed input signal should be disabled unless more than one VSD machine is in the
same sequence.

In this configuration, only the fixed-speed compressors are sequenced and the VSD is run
with its sequencing disabled. Sequence hours mode can then be used to automatically
rotate the fixed-speed machines, or you may select to sequence based on Com#.
Depending on the application and system demands, the VSD compressor can either be run
continuously or in the AUTO mode to minimize the unload time to as little as an immediate
stop on unload. In this arrangement, the VSD machine will always be operating as the trim
machine because it will restart at a higher pressure than the fixed-speed machines. By
adjusting the VSD Unload time in AUTO mode and the fixed-speed Restart times, rapid
cycling and hunting can be minimized

Target system pressure at discharge of compressors: 99 psi

VSD Compressor Fixed-Speed Compressor(s)
Unload Setpoint 104 102
Load Delta 6 6
V3D Setpoint 99
Com # COM#1, 2 (, 3,4, eic)
Lowest Pressure g0

Since a fixed-speed L (100 psi) compressor's pressure regulator doesn't begin to throttle
until 101- 102 psi, it should have no effect, thereby causing the machine to operate
Load/Unload with or without the Full Load solenoid valve. The net result would have the
VSD always running and be able to modulate; the fixed-speed machines would come on
and go off as necessary but operate Load/Unload. Note that the normal load delta becomes
narrower while operating a sequenced system; the settings above will load at 97 and unload

11
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at 101 psi  The system will normally cruise at 98-100 psi

3.3 SETUP FOR MULTIPLE VSD COMPRESSORS

12

With pressure-controlled VSD circuits, configure all compressors by Sequence Hours or
Com Number, as desired.  Enable the Max. Speed Input function All but one of the com-
pressors will be full-loaded, thus limiting the pressure fo the rated value of the machines.

With serial-controlled VSD circuits, configure all compressors by Sequence Hours or Com
Number, as desired. The Supervisors allow all machines to run at reduced speeds, fo
match delivery to demand. Unnesded machines will be stopped automatically. If the com-
pressors are L. (100 psi) machines, set the program points as listed below:

Target sysiem pressure at discharge of compressors: 85 psi

Unload Setpoint 102
Lead Delia 8

VED Setpoint 98
Lowest Pressure 90
Recover Time 10 sec.

Parameters may require adjustment based on system capacity and application. Unload
Setpoint should NEVER be more than 2 psi above package rating. Note that the normal
load delta becomes narrower while operating a sequenced system; the settings above will
load at 95 and unload at 101 psi. The system will normally cruise at 97-99 psi.
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4.1 NORMAL OPERATION
The controllers are capable of operation from remote-control devices. Depending cn sys-
tem design, these may simply enable automatic operation, or may be responsible for load-
ing the compressor. When a remote-controlled system is set up, each compressor must be
programmed for remote sequencing, and enabled locally. To enable any Supervisor in the

system, press the Auto ) key and Remote 7 key on the keypad. Enable the Supeivisor
il Deluxe by simply pressing the Start Bl button. Any unit can be stopped by pressing the
Stop @ key, and remaining members will continue to operate as needed.

The Supervisor Controller has a Remote ke keypad on the display module that is used o
enable and disable the controller from any sequencing mode that is currently programmed.

VWhen the Remote E# key is first pressed after sequencing has been programmed, it will
enable that mode and light the REMOTE LED on the Display Module. Pressing that keypad
again will turn off the LED and disable the sequencing mode The compressor will then oper-
ate as though it is not in any sequencing mode. The process will be reversed when the key-

pad is pressed again

4.2 CONTROLS WIRING AND ADJUSTMENT - SUPERVISOR

There are three inputs and one output that are enabled in this mode:
Remote Stop/Start input D5
Remote Load/Unload [nput D6
Local/Master !npuf D7

Local/Master Quiput K8

D5, D6 and D7 are wired through customer furnished relay contacts to ground (Supervisor
Signal GND). If D5 is open the machine will stop, and be held stopped. If D5 is grounded,
the machine will be enabled to start; the following table describes how the other inputs work:

Local/Master Load/Unload Operation

Open Open Normal load and unioad

Open Closed Force unload

Closed Open Force load, unload at P1 max - 3
Closed : Closed Force unload

The Local/Master Output (K8) is closed when the Local/Master Input is on and the machine
is not in E-stop or Stop. The Local/Master Output is a relay contact that can handle 250VAC

at 10 ampetres.

To change parameters on the Supervisor, push the Down arrow key until Sequencing
menu is displayed. Press Enter & To select a parameter for change, move up and down

the menu with the Up [ and Down R4 arrow keys. Press Enter k¥ to select the parameter
for editing. The Up arrow and Down arrow keys will adjust the settings If a numeric value is

13
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to be entered, position {o the character space with the Right 23 and Left B4 arrow keys.

Adjust the value with the Up #¥ and Down keys. To save the changed value, push the

Enter & key

Select the sequencing group, and adjust Sequence by. Select the REMOTE mode. This
enables three digital inputs for Remote Start/Stop, Unload/Load and Master Control. These
inputs are normally controlied by remote relay contacts or a PLC controller. The Supervisor
may then be interfaced with custom sequencing panels, which provide signals for a 2-wire
stop/start operation. The remaining adjustments in the sequencing group have no effect in
REMOTE mode.

4.3 CONTROLS WIRING AND ADJUSTMENT - SUPERVISOR [l DELUXE
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There are three inputs and one output that are enabled in this mode:
Remote Start/Stop Input D10 J3-19

Remote Load/Unlead Input D9 J3-18

Local/Master input D8 J3-17

Local/Master Quiput K& J1-14,15 |

Inputs D8, D9 and D10 are wired through customer furnished relay contacts fo ground
(Supervisor |l Deluxe Common J3-20). If D10 is open the machine will stop, and be held
stopped. f D10 is grounded the machine will be enabled to start. If remote start/stop is not
needed then jumper D10 (J3-19) to GND (J3-20) The following table describes how the
other inputs work when D10 connected to GND J3-20:

Locai/Master Load/Unload Operation

Open Open Normal load and unload

Open Closed Force unload

Closed Open Force load, unload at P1 max - 3
Closed Closed Force unload

The Local/Master Qutput is on when the Local/Master Input is on and the maching is not in
E-stop or Stop. If the Local/Master output is on the display will have two stars (**) in the mid-
dle of the bottom line. The Local/Master Output is a relay contact that can handle 250VAC
at 8 amperes, (J1-14 & J1-15)

To change parameters on the Supervisor [| Deluxe, push the Program key until the top

line of the display identifies the parameter to be changed. The Up arrow PN and Logo

€ keys will increment the parameter value; the Lamp Test R&& wil decrement Push

the Program key to save the changed value. The nexi parameter will then be dis-
played. From the main screen, press the program-key 9 times and adjust SEQUENCE.
Select the REMOTE sequencing mode. This enables thres digital inputs for Remote
Start/Stop, Unload/Load and Master Control These inputs are normally controlied by remote
relay contacts or a PLC controller. The Supervisor may then be interfaced with custom
sequencing panels, which provide signals for a 2-wire stop/start operation.
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5.1 RECOVERY TIME AND DELAYED START TIMER

The Recovery Timer is used fo keep machines from starting, loading or unloading all at the
same time. The Delayed Start timer is used to keep machines from starting unnecessarily
due to temporary load changes. These timers and the Lowest Pressure Parameter are used
to tune a system so that it is energy efficient but still responds to system demand changes.

Delaying [oading and starting of machines will make the system more efficient, but must be
balanced against system demands. For example delaying the start of a machine will be
more energy efficient but could cause system pressure to drop below desired levels,

The Recovery Timer is used in conjunction with the load and unlead parameters. There are
also two calculated parameters derived from the load and unload setlings These are the
Sequencing Unload and Sequencing Load pressures. The Sequencing Unload pressure is
2 psi below the unload setting. The Sequencing Load pressure is 2 psi above the load set-
ting. For example, if the Unload Parameter is set to 110 and the Load Delta parameter is
set to 10 then:

110  Unload pressure, all machines unload above this pressure

108  Sequencing unload pressure, trim machine unloads above this pressuie

102 Sequencing load pressure, next machine in sequence loads below this pressure
100 Load p'r'essu're, all machines load below this pressure

If the system pressure goes above 110 (eg 111) for any reason, all machines will unload
immediately (regardless of recovery timer). If the system pressure goes below 100 (eg. 99)
all running machines will load {regardless of recovery timer). The recovery fimer only comes
into play if the pressure is between 108-110 (for unloading), or 100-102 (for loading). The

 following examples will describe operation.

Note: The recovery timer is an accurate timer. However because of system delays caused
by variables like filtering and communications, this may vary from 0 o 5 saconds. So for
example if the recovery timer is set to 10 seconds, the actual delay may be from 10 to 15
seconds.

The Delayed Start Timer and the Lowest Pressure parameter are used to keep machines
from starting unnecessarily due to temporary load changes. If system pressure drops below
the Load Pressure setting, but is above the Lowest Pressure setting, then the Delayed Start
Timer is used to time the start of the next machine in sequence. This timer starts at 120 sec-
onds but will time out sooner if the pressure drops The length of time is prorated over the
difference between the Load Pressure setting and the Lowest Pressure seiting. For exam-
ole if the Load pressure is 100 and the Lowest Pressure is 70 then

If System Pressure is above 100 and drops to (and stays atf) :
89, machine will start in about 2 minutes.

85, machine will start‘in about 1 minute.

70, machine will start in about 30 seconds.

Becatise of varying pressures and other delays these times are approximate The fotlowing
examples show how the Recovery and Delayed Start timers work

15
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5.1.1 EXAMPLE 1- UNLOAD OPERATION

Suppose there are three machines running and loaded, the recovery timer is set to 10 sec-
onds and the unload pressure is set at 110 on all three machines. The sequence unload
pressure will be 108

Machine Status
1 Full Load
2 Full Load
3 Trim

If the pressure rises above the sequence unload pressure (108) the trim machine will unload
and the next machine in sequence wiil trim

Machine Status
1 Full L.oad
2 Trim
3 Unloaded

The new trim machine will wait for 10 seconds before unloading if the pressure stays at 109
or 110. If the pressure goes below 109 unloading will be unnecessary. If the pressure goes
above 110 the machine will unload immediately (regardless of the recovery timer).

5.1.2 EXAMPLE 2- LOAD OPERATION

Suppose there are three machines running and with two unloaded and one in frim, the
recovery fimer is set to 10 seconds and the load pressure is set at 100 on all three
machines. The sequencing load pressure will be 102,

Machine Status
1 Trim
2 Unloaded (Next machine in sequence)
3 Unloaded | .

If the pressure drops below the sequence load pressure (102) the next maching in sequence
(2) will load and be the trim machine, and the previously trimming machine (1} will go to full

load.
Machine Status
1 Full Load
2 Trim
3 Unloaded (Next machine in sequence)

The next machine in sequence will wait for 10 seconds before loading if the pressure stays
at 101 or 100 If the pressure goes above 101 loading will be unnecessary. If the pressure
goes below 100 the machine will load immediately (regardless of the recovery timer).
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5.1.3 EXAMPLE 3- STARTING EXAMPLE (pressure drops below lowest

pressure setting)
Machines will start when the system pressure drops below the Lowest Pressure setting, or
when system pressure drops below the load setting for a period of time determined by the
Delayed Start timer. The following example shows operation when the pressure drops below
the Lowest Pressure sefting. A later example will show how the Delayed Start timer works
(ie. the pressure is below the Load setting but above the Lowest Pressure setting).

Suppose there are three machines where one is in trim, and two are stopped. The Lowest
Pressure setting is 70 psi.

Machine Status
1 Trim
2 Stopped  (Next machine in sequence)
3 Stopped

If the system pressure drops below the lowest pressure sefting (70) the next machine in
sequence (2) will start and trim, the previously trimming machine (1) will go fo full load.

Machine Status
1 Fuli Load
2 Trim
3 Stopped  (Next machine in sequence)

The next machine in sequence will wait for 10 seconds before starting if the pressure stays
below 70. If the pressure goes above 70 the machine will start after the Delayed Start timer
expires (explained later).

5.1.4 EXAMPLE 4— STARTING EXAMPLE (pressure between lowest and load

pressure setting)
The Delayed Start fimer comes into play only when the system pressure is below the
Sequencing Load pressure setting but still above the Lowest Pressure setting. This timer
value is prorated between the Sequence Load pressure and Lowest Pressure.

For example if the Load Pressure is 100 and the Lowest Pressure is 70 then:
If System Pressure is above 101 and drops to (and stays at) :

99, machine will start in about 2 minutes.

85 machine will start in about 1 minute.

70 machine will start in about 30 seconds.

Suppose there are three machines where one is in rim, and two are stepped. The Lowest
Pressure seiting is 70 psi.

Machine Status
1 Trim
2 Stopped  (Next machine in sequence)

17
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3 Stopped

If the system pressure drops below the Sequence Load pressure (102) but is above the
Lowest Pressure (70), the next machine in sequence (2) will start and trim, and the previ-
ously trimming machine (1) will go fo full load after the Delay Start timer expires. if the pres-
sure is at 85 then the machine will start in about 1 minute (see previous table).

Machine Status
1 Full Load
2 Trim
3 Stopped  (Next machine in sequence)

[f the system pressure stays below the Sequence Lcad pressure then the next machine in
sequence (3) wiil start after the Delay Start timer expires If the pressure is at 85 then the
machine will start in about 1 minute (see table above).

Machine Status
1 Full Load
2 Full Load




Section 5
SEQUENCING TIMERS

5.2 SUMMARY -

110 Unload pressure -
All machines unload above this pressure regardless of Recovery timer.

108-110 Recovery timer active -
Trim machine will unload after Recovery {imer expires

108 Sequencing unload pressure -
Trim machine unloads above this pressure, Recovery timer starts

102 Sequencing load pressure -
Next machine in sequence loads below this pressure, Recovery timer
' starts.
100-102 Recovery timer active -

Next machine in sequence loads after Recovery timer expires.

100 Load pressure -
All machines load below this pressure, Start Delay timer starts.

70-99 Start Delay Timer aclive -
Next machine in sequance starts after Start Delay timer expires.

70 Lowest Pressure -

Next machine in sequence starts immediately regardless of Start Delay
fimer.

19
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6.1 OVERVIEW

This document describes features that are rmore technical in nature than the normal opera-
tion of the machine, in particular sequencing and commurnication This information may be
used for the design of monitoring systems of controilers. Communications connections are
included with all Supervisor Il Deluxe controllers. A communications module is added to
standard Supervisor controllers for any external communications. Most features are com-
mon to either controller, unless specifically noted below.

The communications link is a RS-485 (two wire) serial line. The following three parameters
must be set correcily to be able to communicate through this link.

COM ID# Unigue number for each machine on the link.
BAUDRATE Must be the same for all machines (default is 8600).

SEQUENCE Sequencing mode Refar to earlier sections for full descriptions of sequencing
operation. The function of the link is specified by the setting of the Sequence parameter as
follows :

DISABLED, REMOTE - Responds to status and parameter change queries.

HOURS. COM ID# - Broadcasts net status message about once a second, responds to sta-

tus and parameter change queries during monitor time slot. In this manner, each machine
knows the status of every other machine. Sequencing decisions are made individually by
each machine based on the status of all on line machines in the system. Collisions on the
serial channel are avoided by a time slice scheme (See section on Time Slice}

6.2 ADVANTAGES OF BROADCAST MODE

- System operation is not dependent on a single master controiler.

+ Because there is no master, the number of messages are cut in half (decreasing
response time). In master/slave mode the master must send a message to request
status and the machine must send a message back [n broadcast mode, each
machine sends it's status approximately once a second.

- When a machine goes off line or on line there is no need to poll for a new master.
Individual machines may be taken off line or put on line with no effect on communi-
cations. This is handy for maintenancée or when a machine is to be controiled manu-
ally, When the machine is stopped it still sends net status messages so other
machines or a monitor can display it’s status When the machine is DISABLED it will
not send net status messages but will respond to status and parameter change mes-
sages. -

. Because decisions are made locally, the response of the system is very good; less
than one second for trimming, leading and unloading. One second plus starting time
for a machine 1o start.

» There are no extra communications for monitoring. Since each machine sends its sta-
tus every second, the monitor does not need to send messages. However, the moni-
tor may send messages to get other status, or change parameters

+ The monitor does not need to be continuously connected. A monitor may be con-

21
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nected or discoennected at any time

6.3 RS-485 SERIAL CHANNEL

The hali-duplex RS-485 is a party line type channel, le. any device on the channel may
transmit or receive on the same wires. The transmiiters and receivers are differential type
that use two wires and a ground These have very good noise immunity because the receiv-
er measures the voltage between two signals, and not between a signal and ground (as RS-
232 does). If noise occurs on both lines it will be rejected by the receiver. The ground is
used to keep the receiver from floating too high above the transmitter. A one is fransmitted
as 5 volts on the + [ine and 0 volts on the - line. A zero is 0 volts on the + lie and 5 volis on
the - line. The transmitiers are tri-state, meaning they can drive the transmission line fo a
one (5 volts), zero (0 voits) or be turned off (high impedance). All transmitters except one
must be in tri-state mode, otherwise the transmission will be garbled and damage to the
transmitters can occur.

6.4 TIME SLICING OF THE RS-485 SERIAL CHANNEL

When the sequencing mode is set to HOURS or COM |D# the machines will broadcast their

 status (net status message) about once a second. To keep machines from sending mes-
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sages simultaneously, time is sficed into periods (up to 17 maximum), one for each machine
and one for a monitor. A machine will only send a net status messages during it's time slice
(sée table below).

Time Slot COM 1D# Time ouf
Monitor 5 sec

1 125 sec
125 sec
125 sec
125 sec
125sec
125 sec
125 sec
125 sec

W N U R W N O
(SR« S B N VR N

The number of time slots is determined by the LAST COM parameter. If the LAST COM
parameter is set to 4 then there will be 5 time slots (O through 4). One for each machine and
one for the monitor. The time slot for a monitor is longer because it may. not be able to
respond as quickly to a message as the Supervisors.

The Supervisors establish what the current time slot is by either receiving messages or tim-
ing out. Any net status message establishes the time slot because the senders COM ID# is
embedded in the message. For example if a net message from machine 2 is received then
time slot 2 has just finished and 3 is started.

If there is no message for a time out period (see table above) then it is assumed that the
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machine assigned to that time slot is off line and the nexi time slot starts.
A machine sends a net status message immediately after a message is received from the

next previous machine, or that machine’s time slot has expired. For example if the time slot
has been established as 2 and either machine 2 sends a net status message o N0 mes-

sage is sent within 125 seconds, then machine 3 will send a net status message {if on line).

During time slot 0 a monitor may send a message, typically a status request or parameter
change message. A message that is sent by the monitor may need a response from one of
the machines. This response must come before the time out period { 5 sec).

Consider the following system with 4 machines with no monitor and machine 3 is off line,

Time Slot COM [D# Status Action

0 Vionitor Off line 5 sec time out

1 1 On line Machine 1
net message

2 2 On line Machine 2 net
message

3 3 Off line 125 sec time out

4 4 On line Machine 4 net
message

Let's start this example at time slot 1. Machine 1 sends a net message Machine 2 receives
the message and establishes the time slot as 2. Machine 2 immediately sends iis net sta-
tus message establishing the slot at 3. Since machine 3 is off line no message will be sent
and after 125 sec. the time slot will rotate to 4 Machine 4 will send it's net status message,
and the fime slot will roll over to slot 0. Since there is no monitor, after 5 sec. the time slot
will rotate to 1 and machine 1 will send i's net status massage. This cycle will repeat until
other machines go off or on line. When a machine is switched on line or powered up it does
not know what the time slot is until it receives a net message from another machine. [f only
one machine is put on line, or multiple machines are powered up at the same time, none of
them will know what the current fime slot is. To overcome this deadlock the following
scheme is used.

hen a machine comes on line it waits for an initial timeout period of 1.5 seconds times ifs
COM [D#. For example if its COM [D# is 4 then it will wait 6 seconds. If a méssage is
received during the initial timeout period then the time slot will be known because the
sender's COM ID# is embedded in the message. For example if a net message from
machine 2 is received then the time slotis 2.

If no messages are received within the initial imeout period then a net message is sent [t
can be assumed that either there are no other machines on line or that they have been put
on fine at the same time and are waiting for their initial timeout {o expire. This keeps sever-
al machines that are powered up at the same time from all sending net status messages
simultaneously.
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6.5 MESSAGE FORMAT

Messages are RS-485 half-duplex, 9600 baud, 8 bit, 1 step bit, no parity. Control characters
are used to frame a message These characters mark the start of the message and the end
of the message. All messages have the following format:

STX - Start of text. Signifies the start of a message. (0x02)

#HE - Two character com number

m - one character message type

d - data, one to several characters long. Multiple items are separated by commas.
XX - fwo character checksum, based on all characters after STX

CR - Carriage Return. CR-LF signifies end of a message. (0x13)

LF - Line Feed. CR-LF signifies end of a message. (Ox‘i 0)

In the examples shown in the following section, STX, CR, and LF are not shown.

6.6 MESSAGE TYPES

Messages follow the forms listed below. Details of the data within the messages are listed
in the DATATYPES. N & M messages are broadcast by controllers in a sequenced system.
Remaining exchanges may be initiated by a monitor or master on non-sequenced systems,
or during the time immediately following a monitor enable in a sequenced system.

MESSAGE TYPE FORMAT EXAMPLE
N — Net sfatus broadcast #N19,2,15,17,18xx 01N0,115,2000,M,C83
Controller's broadcast status in stand-alone sequencing.
Data fields are:

19- Capacity in cfm

2- P2 pressure in psig

15- Total run time in hours

17- Run Status (See DATATYPES)

18- Mode (See DATATYPES)
M - Monitor Enable broadcast #Mxx 01M52
Controller’s monitor enable in stand-alone sequencing.
Time follows for queries by a monitor.

- | — Information Request #HHIxx 01156
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Menitor’s request for controller information. The controller responds with i message type.

i — Display Response ##i1,2,3,4,5.6,7,8,9,10,11,12,13,14,15,16,17,18xx
Example:  01i104,95,41 ,78,110,127,101,83,186,3,2,0008,3C2,3C2,0,0,E,c26

The controller's response to a valid message fype D request
1- P1 pressure in psig
2- P2 pressure in psig
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3- P3 pressure in psig
4- P4 pressure in psig
5- T1 femperature in deg F
8- T2 temperature in deg F
7- T3 temperature in deg F
8- T4 temperature in deg F
8- T5 temperature in deg F
10- eConnect ID number
11- Analog Shutdown
12~ Digital Outputs
13- Digital Shutdown
14- Digital inputs
15- Total run time in hours
16- Total load time in hours
17- Run Status (See DATATYPES)
18- Mode (See DATATYPES)
Q - Quick Status Request #HQXX 01Q4E
Monitor request for data from stave controllers. Slave responds with q message type
q — Quick Status Response ##q19,2,15,17,18xx  01q0,115,2000,M,C65
Controller’s response of quick status Data fields are:
18- Capacity in cfm
2- P2 pressure in psig
15~ Total run time in hours
17- Run Status (See DATATYPES)
18- Mode (See DATATYPES)
G - Get parameter Request #HG22,xxX 01G3,58

Monitor’s request to change a parameter. The controller responds with g message type
22- Parameter number (See DATATYPES)

g — Get parameter Response ##922,21xx 0193,4A5

The controller’s response to a valid message type G request.
22- Parameter number (See DATA TYPES)
21- Value of the parameter (See DATA TYPES )

P -~ Put parameter Request #HHP22,21,xx 01P3,4,90

Monitor’s request to change a parameter. The controller responds with p message type.
22- Parameter number (See DATATYPES)

21- Value of the parameter (See DATA TYPES)

25
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p - Put parameter Response ##p22,21xx 01p3,48C
The controller’s response fo a valid message type P request

22- Parameter number (See DATA TYPES)

21- Value of the parameter (See DATA TYPES 8 for details)

D — Display Request #HDXX 01D5B
Monitor's request for controller’s display. The controller responds with d message type
d — Display Response #Hd20,20xx 01d E-STOP, 85 110B7

The coniroller’s response to a valid message type D request.
20- Display alphanumetic string (See DATATYPES)

6.7 DATATYPES
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1- P1 pressure in psig, 1 fo 3 digits
2- P2 pressure in psig, 1 to 3 digiis
3- P3 pressure in psig, 1 to 3 digits
4. P4 pressure in psig, 1 to 3 digiis
5- T1 temperature in deg F, 1 to 3 digits
6- T2 temperature in deg F, 1 to 3 digits
7- T3 temperature in deg F, 1 to 3 digits
8- T4 temperature in deg F, 1 to 3 digils
9- T5 temperature in deg F, 1 to 3 digits
10- eConnect ID number, 1 to 2 digits
11- Analog Shutdown
1-4 : P1-P4
5-7 . dP1-dP3
8-13:T1-T8
12- Digital Outputs, 4 digit (bit0=K1, bit1=K2, efc})
13- Digital Shutdown, 3 digit (bit0=D1, bit1=D2, etc}
14- Digital inputs, 3 digit (bit=D1, bit1=D2, etc) ,
15- Total run time in hours, 1 to 6 digifs ‘
16- Total load time in hours, 1 to 6 digits
17- Run Status, 1 character code:

E- E-Siop -

M- Manual Stop m- Manual Stop & Common Fault

R- Remote Stop r- Remote Stop & Common Fault

B- Standby b- Standby & Common Fault

S- Starting s~ Starting & Commeon Fault -
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U- Unloaded u- Unloaded & Common Fault
l.- Loaded [- Loaded & Common Fault

T- Trim t- Trim & Common Fault

F- Full Load ~ f- Full Load & Common Fault

18- Mode, 1 character ccde
A- Auto run mode, remote stari/stop enabled
a- Auto run mode, remote start/stop disabled
C- Cont run mode, remote start/stop enabled
¢~ Cont run mode, remote start/stop disabled
19- Capacity in cfm, 1 o 4 digits

20- The Supervisor |l Deluxe sends two 8-character strings, corresponding to top & lower
line of the keypad display: e.g "01d E-STOP , 95 110B7"

The Supervisor sends two 20-character strings, which are from the queue of the first four
scrolling messages on line 2 of the display. On successjve queries, sends message A&B
or message C & D; query twice fo get all four messages.

eq. "02dT1 Discharge High ,T2 Dry Side High 45"

21- Values for parameters may be from one digit to the length shown in the table below.
Actual minimum and maximums are software- and model-dependent. Refer to the user’s
manual for further description.

22- Parameiers are identified by parameter number over serial communications, shown in
the table below, Parameters for Supervisor [l Deluxe and Supervisor are as noted in sec-
ond and third columns. Current software versions include the following:
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Parameter | |l S Descripfion Digits Units
3 * * Language n tist
4 * Units of measure n list
4 * Temp units of measure n list
5 * = Unload Pressure nnn psi
&) * * Load Pressure delta nn psi
3 * * Unload Time ' nn min
9 * * 1 Wye-Delta time nn sec 1
10 * * Drain Interval Time ] nn min &
11 * * Drain Time - nn Sec
12 * * __Restart time nn sec
17 * Stop Timer nn sec
18 * Sequence com number nn
19 * * eConnect ID nn
20, | ¢® * Seq number of machines nn
21 * * Sequence method n list
22 * * Sequence hours nnnnan hour
23 * * Sequence lowest pressure non psi
24 * * Sequence recover time nn sec
25 * * Machine max capacity , nonnn cfm
26 . * * Seqg Rotate time nnn hour
30 * Modulate ' n y/n
31 * Pressure unis n flist
32 = VSD setpoint iplal) psi
40 * T1 calibrate n
41 F T2 calibrate . n.
42 * T3 calibrate )
43 * T4 calibrate n
44 * T5 calibrate n
45 * 16 calibrate ‘ n
45 * Pressure calibrate password | nnn
46 * * P1 calibrate n
47 * * P2 calibrate n
48 * * P3 calibrate n
48 * * P4 calibrate n
50 * * | dP1 calibrate n
51 * P3 maximum n
54 ® - Mainienance warning nnnn hour
55 = Maintenance filter nNNnn hour
56 ¥ Maintenance separaior nnnmnn hour
57 * Maintenance air filter nnnnn hour
58 | * Maintenance oil nnann hour
59 * Maintenance oil analysis nnonn hour
70 * * Parameter protection . n y/n
71 * * Shutdown on warning n y/n
80 * Load cycles (read only) nnnnnn
81 = Number of starts (read only) nnnnnn _;
98 * Run hours {read oniy) nnnnnn hour - L
Q9 * Load hours (read only) nannnn hour :
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