
AIR COOLED EXCHANGERS, INC.      
P.O. BOX 577 - BROKEN ARROW, OKLAHOMA 74013 

Ph (918) 251-7477 
Fax (918) 258-1833 

E-MAIL:   MAILHUB@ACE-COOLERS.COM

                            

 COOLER PERFORMANCE SPECIFICATION  
 CUSTOMER TOROMONT  PROPOSAL NUMBER  05322R2.dat

 REFERENCE  11957  DATE  12/1/2005

 MODEL  E108-15  PAGE  1

PERFORMANCE OF ONE UNIT  
 SERVICE  AC-100   AC-102    
 FLOW  4785.50#/HR 567.0#/HR    
 FLUID 1.516 HC LIQ     
 TEMPERATURE IN, F 162.0 252.4     
 TEMPERATURE OUT, F 110.0 120.0     
 INLET PRESSURE, PSIA 225.9 255.0     
 PRESSURE DROP, PSI 0.2 0.2    
 DUTY, BTU/HOUR 739300 48570    
 CORRECTED MTD 14.2 67.6    
 BARE TUBE RATE 85.5 22.9    
 FOULING 0.00100 0.00100     
 BARE SURFACE, SQ. FT. 608 31    
 TOTAL SURFACE SQ. FT. 14536 499    

CONSTRUCTION
 NO. SECTIONS 1 1

 NO. TUBES/SECTION 210 13

 LENGTH 15.0 15.0
 NO. ROWS 4 3
 NO. PASSES 4 4  
 COUNTERFLOW YES

 TUBE O.D. AND BWG .75X16BWG 5/8X16BWG
 TUBE MATERIAL SA214(WLD) SA214(WLD)
 DESIGN PRESSURE, PSI 300 400

 DESIGN TEMPERATURE, F 300/-20 400/-20

 NOZZLES-INLET 3-300RF 1-300RF
 NOZZLES-OUTLET 3-300RF 1-300RF
 HEADER TYPE BOX W/PLUGS BOX W/PLUGS

 HEADER MATERIAL SA-516-70 NORM SA-516-70 NORM

 ASME CODE STAMP YES W/NB YES W/NB
 GROOVED TUBE SHEET YES YES
 CORROSION ALLOWANCE 0.063 0.063

 PLUGS, TYPE SHOULDER SHOULDER

 PLUGS, MATERIAL SA-105 SA-105
 TURBULATORS
 ACCELERATORS
 LOUVERS MANUAL MANUAL

 STRESS RELIEVE NO NO
 NDE BUTT WELDS BUTT WELDS
 ADDITIONAL CODES
 CANADIAN REGISTRATION AB AB

 ADDITIONAL COUPLINGS
 BYPASS NOZZLE
 FINS HYPERF MARINE HYPERF MARINE

AIR DATA 
 INLET AIR, F         95.0 ELEVATION, FT. 2500
 OUTLET AIR, F     103.4 TOTAL SCFM 86716

MECHANICAL EQUIPMENT 
 NO FANS   1 HP/FAN       17.0    RPM 389  DIA 108
 FAN      MOORE SERIES 30                        FAN MATERIAL  ALUM NUMBER OF BLADES  6   PITCH   17 DEGREES
 V-belt drive by (1) 20 HP 1800 rpm 460/3/60 EXP electric motor
 DRAFT TYPE FORCED

 EST SHIPPING WEIGHT 10481  WIDTH   9.9  LENGTH  16.0 HEIGHT  8.6 

 ACCESSORIES  HAILGUARD.      BUGSCREEN.    MURPHY XP VIB. SWITCH 
  FINISH ACE std prep. w/ one precoat and one finish coat of ACE std enamel Tinted To TOROMONT GRAY SLX-1260-01 Color   
 NOISE: 85dBA@1M BELOW/79dBA@1M BESIDE/64dBA@15M, Minimum 10% Excess Surface



 



 



Parts List Air Cooled Exchangers, Inc.
1201 S. 9th Street
Broken Arrow, Oklahoma  74012
Phone:  918-251-7477
Fax:  918-251-7482

Customer: 

ACE Serial Number(s): 

Cooler Model: 

 Fan Make & Model  Dia.  Blades deg. Pitch at Fan RPM: 

 Bore with Keyway Special Note:

 Fan Shaft  Dia.  Long with  Keyway other end

### ##
 Idler Shaft  Dia.  Long with

 Fan Bearing ##
 Idler Bearing

 Electric Motor  HP  RPM  Volt  Phase  Cycle

Enclosure  Frame Size  SlideBase

 Motor Sheave  O.D. 5V  Type 2  Groove

 Fan Sheave O.D. 5V  Type 2  Groove

 V-Belts

0

ALL INQUIRiES AND ORDERS MUST BE ACCOMPANIED BY COOLER SERIAL NUMBER.

FAN, SHAFT, BEARINGS & V-BELTS ARE RECOMMENDED SPARE PARTS.

TOROMONT

0532201-02

E108-15
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SECTION  A-A
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CHECKED BY:
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TAG: 

REVDESCRIPTION

JOB:

BY DATE

ACE MODEL

CUSTOMER:

AIR COOLED EXCHANGERS, INC.

CK’D

SCALE: 1:1 (FIT TO PLOT)
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PRESSURE
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1. WEIGHT: 10412 POUNDS

2. FINISH: PRECOAT AND FINISH COAT OF TOROMONT GRAY SLX-1260-01

3. ASME CODE ON AC-100,AC-102, WITH CRN'S FOR ALBERTA

4. HAILGUARD,BUGSCREEN

(1)1−300RF

(1)3−300RF
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RPM= 389

HP= 17

BLADE ANGLE= 17

0532201−02

     

     

     

SEE CL BELOW
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OPERATING AND MAINTENANCE INSTRUCTIONS FOR ACE COOLERS 

 
IMPORTANT 

 
Before start up, check set screws and bolts in the fan assembly and set screws in 
locking collars of all bearings and sheaves.  These items should be checked 
again several days after start up. 
 

FAN & DRIVE 
 

Although the fan and drive are inspected before shipment, clearance between 
the fan blades and the fan ring and guard, and alignment of the fan shaft should 
be checked to assure that rough handling during shipment has not loosened 
bearing mounting bolts or caused misalignment. 
 
V-belt drives should be adjusted until tight enough to prevent excessive belt 
slippage.  The belt is generally tight enough when it can be twisted one-quarter of 
a turn with the thumb and fore-finger. 
 

LUBRICATION 
 

Bearings should be greased in accordance with normal maintenance practice.  
Over-lubrication is the most common cause of bearing failure.  In general, about 
one cubic inch of grease in each bearing every 2 to 3 months is adequate.  The 
operating temperature of the bearing may indicate how much lubrication is 
required. 
 
Normal temperature may range from “cool to warm to touch”  up to a point “too 
hot to touch for more than a few seconds” depending on bearing size and speed, 
and surrounding conditions.  Unusually high temperature accompanied by 
excessive leakage of grease indicates too much grease.  High temperature with 
no grease showing at the seals, particularly if the bearing seems noisy, usually 
indicates too little grease.  Normal temperature and slight showing of grease at 
the seals indicates proper lubrication. 
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TUBE CLEANING 

 
Operating conditions sometimes cause an accumulation of dirt on the outside fin 
surface.  This can be removed by directing compressed air, or a greaseless 
solvent followed by a water spray through the fins in a direction opposite the 
normal air flow.  The inside of the tubes will require periodic inspection and 
cleaning as necessary.  Removal of access plugs allows visual inspection, and if 
necessary, the use of mechanical tube cleaners. 
 

PLUG LEAKS 
 

Should tapered plugs develop leaks, additional tightening is normally all that is 
required.  Thread dope may be used if tightening alone is not sufficient.  If 
shoulder type plugs develop leaks, the gaskets should be replaced.  Tapered 
plugs that are removed for the tube inspection or cleaning should be replaced in 
the same hole. 
 

TUBE LEAKS 
 

Tube leaks can be of two types:  (1) leaks in the tubewall itself (usually corrosion) 
and (2) leaks in the tube to tubesheet joint.  In the first case, it is usually most 
practical to plug both ends of the tube with the resulting loss in heat transfer 
surface.  When so many tubes have been plugged that performance is affected, 
retubing will be necessary.  If leaks develop in the tube to tubesheet joints, re-
rolling of the tube will be required.  Care must be used in selection of the proper 
tube expander for the size and BWG of the tube being used.  As with all rolled 
tube joints, over-rolling must be avoided. 
 

GENERAL 
 

If it is ever necessary to contact our plant for service or replacement parts, it is 
essential that our serial number or other identifying data be obtained from the 
metal nameplate attached to the cooler.  This is the only way to positively identify 
the correct parts that may be required. 
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Shock/Vibration Control Switches
Installation Instructions
Models: VS2, VS2C, VS2EX, VS2EXR, VS2EXRB and VS94

GENERAL INFORMATION

Please read the following instructions before installing. A visual inspection of this product for damage during shipping is recommended before
mounting. It is your responsibility to have a qualified person install the unit, and make sure installation conforms with NEC and local codes.

Model VS2EX

LISTED*WARNING
BEFORE BEGINNING INSTALLATION OF THIS MURPHY PRODUCT

✔✔ Disconnect all electrical power to the machine.
✔✔ Make sure the machine cannot operate during installation.
✔✔ Follow all safety warnings of the machine manufacturer.
✔✔ Read and follow all installation instructions.

VS-7037N
Revised 04-05

Section 20
(00-02-0185)

R

VS-7037N page 1 of 8

Description
The Murphy shock and vibration switches are available in a variety of
models for applications on machinery or equipment where excessive
vibration or shock can damage the equipment or otherwise poses a
threat to safe operation. A set of contacts is held in a latched position
through a mechanical latch and magnet mechanism. As the level of
vibration or shock increases an inertia mass exerts force against the
latch arm and forces it away from the magnetic latch causing the latch
arm to operate the contacts. Sensitivity is obtained by adjusting the
amount of the air gap between the magnet and the latch arm plate.
Applications include all types of rotating or reciprocating machinery
such as cooling fans, engines, pumps, compressors, pump jacks, etc.

Models
VS2: Base mount; non hazardous locations.
VS2C: C-clamp mount; non hazardous locations.
VS2EX: Explosion-proof; Class I, Div. 1, 

Groups C and D.
VS2EXR: Explosion-proof with remote reset.
VS2EXRB: Explosion-proof; Class I, Div. 1, Group B; with 

remote reset.
VS94: Base mount; non hazardous locations, NEMA 4X/IP66. 

Remote Reset Feature (VS2EXR, 
VS2EXRB and VS94 only)
Includes built-in electric solenoid which allows reset of tripped unit from a
remote location. Standard on VS2EXR and VS2EXRB. Optional on
VS94 (options listed below).

-R15: Remote reset for 115 VAC
-R24: Remote reset for 24 VDC

Time Delay Option (VS94 only) 
Overrides trip operation on start-up. For VS94 series models, the delay
time is field-adjustable from 5 seconds up to 6-1/2 minutes with a 20-
turn potentiometer (15 seconds per turn approximately). Options listed
below:
-T15: Time delay for 115 VAC
-T24: Time delay for 24 VDC

Space Heater Options (VS94 only)
This optional space heater board prevents moisture from condensing
inside the VS94 Series case. Options listed below:
-H15: Space heater for 115 VAC
-H24: Space heater for 24 VDC

Warranty
A limited warranty on materials and workmanship is given with this FW
Murphy product. A copy of the warranty may be viewed or printed by going
to www.fwmurphy.com/support/warranty.htm
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DIMENSIONS

3 in.
(76 mm)

4-3/4 in.
(121 mm)

2-1/4 in.
(57 mm)

5-1/8 in.
(130 mm)

Mounting Holes

Slotted
Sensitivity
AdjustmentReset

Push
Button4-19/32 in.

(116 mm) Plug

1/4 x 1/2 in.
(6 mm x 13 mm) 

Slot 2 places

3 in.�
(76 mm)�

�

4-3/4 in.�
(121 mm)�

� Slotted�
Sensitivity�
Adjustment

5-7/16 in.�
(138 mm)�

�

Reset�
Push�
Button Weatherproof�

Strain Relief�
Bushing

C-Clamp

27/32 in.�
(21 mm)�

�

1/2 NPT �
Conduit

5-5/8 in.�
(143 mm)�

3 in.�
(76 mm)�

Mounting Holes�

Reset�
Push�
Button

Slotted�
Sensitivity�
Adjustment

5-1/4 in.�
(133 mm)�

Mounting Holes�

4-7/8 in.�
(124 mm)�

6-3/8 in.�
(162 mm)�

3/8 in.�
(10 mm)�
4 places

1-3/4 in.�
(44 mm)

10-5/8 in.�
(270 mm)�

�

6 in.�
(152 mm)�

�

4-1/2 in.�
(114 mm)�

Mounting Centers

1/2 NPT�
Conduit

9-1/8 in.�
(232 mm)�

Mounting Centers�
�

10-3/16 in.�
(259 mm)�

�

8-5/8 in.�
(219 mm)�

�

2-1/2 in.�
(64 mm)�

�

VS2 VS2C

VS2EX and VS2EXR

VS2EXRB

7-9/64 in.�
(181 mm)�

�

4 in.�
(102 mm)�

�

6-1/2 in.�
(165 mm)�

�

6-29/32 in.�
(176 mm)�

�

Manual�
Reset�
Push-button

Mounting slot�
5/16 x 9/16 in.�
(8 x 14 mm)�
4-places.

6-1/2 in.�
(165 mm)�

�

4-5/8 in.�
(118 mm)�

�

1-5/8 in.�
(41 mm)�

�

4 in.�
(102 mm)�

�

3/4 NPT�
conduit fitting�
�

VS94
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SPECIFICATIONS

VS2 and VS2C
• Case: Weatherproof (equal to NEMA 3R) suitable for non-hazardous areas.

VS2: Base mount
VS2C: C-clamp mount. Includes 45 feet (13.7 meters), 2-conductor 16
AWG, 30 strands/0.25 mm strand dia. (1.5 mm2) cable, and five cable
hold down clamps.

• Contacts: SPDT double make leaf contacts, 5A @ 480 VAC.
• Range adjustment: 0 - 7 G’s; 0 - 100 Hz /0.100 in. displacement.

VS2EX
• Case: Explosion-proof and weatherproof aluminum alloy housing;

meets NEMA 7/IP50 specifications; Class I, Division 1, Groups C &
D; UL and CSA listed.*
VS2EX: base mount.

• Snap-switches: 2-SPDT snap-switches; 5A @ 480 VAC;*
2A resistive, 1A inductive, up to 30 VDC.
• Range adjustment: 0 - 7 G’s; 0 - 100 Hz /0.100 in. displacement.

• Normal Operating Temperature: -40 to 140°F (-40 to 60°C).

VS2EXR
• Case: Same as VS2EX.
• Snap-switch: 1-SPDT snap-switch and reset coil; 5A @ 480 VAC;* 2A

resistive, 1A inductive, up to 30 VDC.
• Remote Reset (optional):

Option Operating Current
-R15: 350 mA @ 115 VAC
-R24: 350 mA @ 24 VDC

• Range adjustment: 0 - 7 G’s; 0 - 100 Hz /0.100 in. displacement.
• Normal Operating Temperature: -40 to 140°F (-40 to 60°C).

VS2EXRB
• Case: Explosion-proof aluminum alloy housing; rated Class I,

Division 1, Group B hazardous areas.
• Snap-switch: 1-SPDT snap-switch with reset coil (option available for

additional SPDT switch); 5A @ 480 VAC; 2A resistive, 1A inductive,
up to 30 VDC.

• Remote Reset:
Option Operating Current
-R15: 350 mA @ 115 VAC
-R24: 350 mA @ 24 VDC

• Range adjustment: 0 - 7 G’s; 0 - 100 Hz /0.100 in. displacement.

VS94
• Case: Polyester fiberglass reinforced; NEMA type 4 and 4X; IP66; CSA

types 4 and 12.
• Conduit Fitting: 3/4 NPT conduit fitting connection.
• Normal Operating Ambient Temperature:

0 to 140°F (-18 to 60°C).
• Snap-switches: 2-SPDT snap acting switches; 5A @ 480 VAC; 2A

resistive, 1A inductive, up to 30 VDC.
• Range adjustment: 0 - 7 G’s; 0 - 100 Hz /0.100 in. displacement.
• Heater (optional):

Option Operating Current
H15 .023 A @ 115 VAC
H24 .12 A @ 24 VDC

• Remote Reset (optional):
Option Operating Current
R15 .17 A @ 115 VAC
R24 .36 A @ 24 VDC

• Time Delay (optional):
Option Operating Current Standby Current
T15 .360 A @ 115 VAC .01 A @ 115 VAC
T24 1.15 A @ 24 VDC .01 A @ 24 VDC

• Time Delay/Remote Reset: Adjustable 20-turn potentiometer from 
5 seconds to 6-1/2 minutes (15 seconds per turn approximately).

*CSA and UL listed with 480 VAC rating.

The VS2 and VS94 series shock switches are sensitive to shock and
vibration in all three planes of motion - up/down, front/back and side/side.
Front/back is the most sensitive (The reset pushbutton is located on the
“front” of the unit).  For maximum sensitivity mount the unit so that the
front faces into the direction of rotation of the machine. (See Dimensions on
page 2 for sensitivity adjustment location).  
The VS2 and VS94 Series must be firmly attached/mounted to the machine
so that all mounting surfaces are in rigid contact with the mounting surface
of the machine.  For best results, mount the instrument in-line with the
direction of rotating shafts and/or near bearings.  In other words, the reset
push button should be mounted pointing into the direction of shaft rotation
(see page 5).  It may be necessary to provide a mounting plate or bracket to
attach the VS2 and VS94 Series to the machine.  The mounting bracket
should be thick enough to prevent induced acceleration/vibration upon the
VS2 or VS94 Series. Typically 1/2 in. (13mm) thick plate is sufficient.  See
illustrations on page 5 for typical mounting locations.

CAUTION: A dust boot is provided on the reset pushbutton
for all series to prevent moisture or dust intrusion.  The sensitivity
adjustment for model VS2EX is not sealed; therefore, mounting

orientation should be on a horizontal plane or with the sensitivity adjustment
pointing down.  Sensitivity adjustment for model VS2 is covered by a plug.
The plug must be in place and tight to prevent moisture or dust intrusion.

C-Clamp Installation (VS2C model only)
A C-Clamp is supplied with the VS2C model only.
The C-Clamp is shipped installed on the VS2C
but must be installed on the VS2EX and
VS2EXR switches.
1. The C-Clamp (B) will already be installed on

a 1/4 in. (6 mm) thick steel mounting plate
(A). Bolt the VS2 switch to the mounting
plate as illustrated — with four 5/16 in.
bolts, nuts, and washers.

2. The mounting location should provide
convenient access to the TATTLETALE®

push button (C).
3. The hardened set screw and nuts (D) are used to

tighten the switch to an I-Beam or cross member such as a
Sampson post of an oilwell pumpjack.

WARNING: STOP THE MACHINE AND DISCONNECT ALL
ELECTRICAL POWER BEFORE BEGINNING INSTALLATION.

C

A

B

D

INSTALLATION

Continued on next page.

 



All Models

1. Firmly secure the unit to the equipment using the base foot mount or
C-Clamp if applicable. See C-Clamp Installation page 3. 

For oilwell pumpjacks attach the VS2 and VS94 Series to the Sampson
post or walking beam. See Typical Mounting Locations page 5. 

2. Make the necessary electrical connections to the vibration switch. See
Internal Switches, page 6 for electrical terminal locations and page 7 for
typical wiring diagrams. DO NOT EXCEED VOLTAGE OR CURRENT
RATINGS OF THE CONTACTS. Follow appropriate electrical
codes/methods when making electrical connections. Be sure that the run of
electrical cable is secured to the machine and is well insulated from
electrical shorting. Use of conduit is recommended.

NOTE: If the electrical cable crosses a pivot point such as at the pivot of
the walking beam, be sure to allow enough slack in the cable so that no
stress is placed on the cable when the beam moves.

If conduit is not used for the entire length of wiring, conduit should be
used from the electrical supply box to a height above ground level that
prevents damage to the exposed cable from the elements, rodents, etc. or
as otherwise required by applicable electrical codes. If conduit is not
attached directly to the VS2 and VS94 Series switch, use a strain relief
bushing and a weatherproof cap on the exposed end of the conduit. A
“drip loop” should be provided in the cable to prevent moisture from
draining down the cable into the conduit should the weathercap fail.

Sensitivity Adjustment

All models of the VS2 and VS94 Series cover a wide range of sensitivity.
Each model is adjusted to the specific piece of machinery on which it is
installed. After the switch has been installed in a satisfactory location (see
page 5) the sensitivity adjustment will be increased or decreased so that the
switch does not trip during start-up or under normal operating conditions.
This is typically done as follows:

1. REPLACE ALL COVERS, LIDS, AND 
ELECTRICAL ENCLOSURES.

2. Press the reset push button to engage the magnetic latch. To be sure the
magnetic latch has engaged, observe latch
through the window on the VS2 and
VS2C (see DETAIL “A”). On the
VS2EX,  VS94 series the reset button
will remain depressed meaning the
magnetic latch has engaged.

3. Start the machine. 

4. If the instrument trips on start-up,

allow the machine to stop. Turn the sensitivity adjustment 1/4 turn
clockwise, (adjustment for VS94 and VS2EXRB models is located within
the box, see DETAIL “B”). 

Depress the reset button and restart the machine. Repeat this process until
the unit does not trip on start-up. 

5. If the instrument does NOT trip on start-
up, stop the machine. Turn the sensitivity
adjustment 1/4 turn counter-clockwise.
Repeat the start-up/stop process until the
instrument trips on start-up. Turn the
sensitivity adjustment 1/4 turn clockwise
(less sensitive). Restart the machine to
verify that the instrument will not trip on
start-up.

6. Verify that the unit will trip when abnormal shock/vibration exists.

VS94 Time Delay Adjustment
1. Apply power to the time delay circuit. (see 

page 7 for time delay circuit). The time delay function will be initiated. 

2. Time the length of the delay with a watch. Let time delay expire. After it
expires, the override circuit will de-energize the solenoid, allowing the latch
arm to trip. A clicking noise is heard. 

3. TURN THE POWER OFF TO RESET THE TIME DELAY CIRCUIT.

NOTE: Allow 30 seconds bleed-time between turning the
power “OFF” and “ON”. 
4. Locate the time adjustment pot (DETAIL “C”). 

The time is factory-set at the lowest setting (5
seconds approximately). To increase time,
rotate the 20-turn pot clockwise as needed
(15 seconds per turn approximately).

5. Repeat the above steps as necessary to
obtain desired time delay. 

NOTE: An external time delay can be used
with the remote reset feature of the VS2EXR
series to provide a remote reset and override of the trip
operation on start-up. Time delay must automatically disconnect after
equipment start-up.

DETAIL “B”

Sensitivity�
adjustment

More Sensitive

Less�
Sensitive

VS-7037N page 4 of 8

INSTALLATION Continued

WARNING: STOP THE MACHINE AND DISCONNECT ALL
ELECTRICAL POWER BEFORE BEGINNING INSTALLATION.

DETAIL “A”

Sensitivity�
Adjustment

Reset Push button

DETAIL “C”

Turn to�
increase

Pot

Turn to�
decrease

WARNING: MAKE THE AREA NON-HAZARDOUS BEFORE

OPENING THE EXPLOSION-PROOF (-EX) ENCLOSURES.

WARNING: REMOVE ALL POWER BEFORE OPENING
THE ENCLOSURE. IT IS YOUR RESPONSIBILITY TO HAVE A
QUALIFIED PERSON PERFORM ADJUSTMENTS, AND MAKE
SURE IT CONFORMS WITH NEC AND LOCAL CODES. DO

NOT ADJUST SENSITIVITY WHILE THE MACHINE IS RUNNING. STAND
CLEAR OF THE MACHINE AT ALL TIMES WHEN IT IS OPERATING.

WARNING: REMOVE ALL POWER BEFORE OPENING
ACCESS DOOR. IT IS YOUR RESPONSIBILITY TO HAVE A
QUALIFIED PERSON ADJUST THE UNIT, AND MAKE SURE
IT CONFORMS WITH NEC AND LOCAL CODES.
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TYPICAL MOUNTING LOCATIONS

Engine Compressor Turbine Centrifugal 
Compressor

Engine
and
Vertical 
Shaft
Pump

“Y” Type 
Reciprocating 
Compressor

Generator 
Sets

Cooling Tower Fan or
Heat Exchanger

Pumping Unit2-Throw Balance-Opposed Compressor

NOTE: If installing on 
cylinders, 2 vibration/shock
switches are recommended-
1 for each cylinder.

Reset

Reset

Reset

Reset

Reset

Reset

Reset

Reset

Reset

These are typical mounting locations for best operation. Other mountings are possible. 
See Installation section on page 3.NOTE:  
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INTERNAL SWITCHES

NC NO COM

NC NO COM

NC NO COM

NO1 NC COM NO2

VS2 and VS2C VS2EXR

VS2EX VS2EXB and VS2EXRB

VS94

NC NO COM

NC NO COM

Time Delay and/or 
Remote Reset 
Terminal (Optional)

Sensitivity
Adjustment

SPDT Snap-Switch

SPDT Snap-Switch

Sensitivity
Adjustment

Sensitivity
Adjustment

Sensitivity
Adjustment

Heater Board 
Terminal (Optional)

Ground
Terminal

NC NO COM

NC NO COM

SPDT
Snap-Switch

SPDT
Snap-Switch

Sensitivity
Adjustment

Ground
Terminal

SPDT Switch Terminals
SPDT Snap-Switch

SPDT
Snap-Switch Optional SPDT 

Snap-Switch 
(VS2EXRB only) 

Ground
Terminal

Ground
Terminal

Remote Reset
Terminal

Remote Reset
Terminal
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WARNING: REMOVE POWER BEFORE OPENING THE UNIT (ACCESS DOOR). STOP THE MACHINE AND DISCONNECT ALL
ELECTRICAL POWER BEFORE BEGINNING THE WIRING OPERATION. IT IS YOUR RESPONSIBILITY TO HAVE A QUALIFIED
PERSON INSTALL AND WIRE THE UNIT, AND MAKE SURE IT CONFORMS WITH NEC AND APPLICABLE CODES.

ELECTRICAL

To good 
engine ground

CD Ignition
1

CD Ignition
2

Ignition Coil Distributor Battery

Ignition
Switch

Ammeter

Diesel Fuel 
Shutoff Valve 

VS2, VS2C, VS2EX, VS2EXR, VS2EXRB and VS94
Typical Wiring Diagram for Distributor Ignition or Diesel

VS2, VS2C, VS2EX, VS2EXR, VS2EXRB and VS94
Typical Wiring Diagram for Electric Motors

Maintained 
Contact for
Time Delay

Momentary 
Contact  for
Remote 
Reset only

Time
Delay

2-SPDT 
Switches (DPDT)

Time Delay or 
Remote Reset

(Optional)

Heater Board
(Optional)

N.C.N.O.

Contacts shown in the 
RESET position 

Contacts shown
in the RESET position 

Contacts shown
in the RESET position Switch Terminals

N.C.
NOTE: Terminal N.O. is 
terminal NO1 on models 
VS2 and VS2C.

Switch Terminals

N.C.N.O.
(see Note)

NOTE: Terminal N.O. is 
terminal NO1 on models 
VS2 and VS2C.

N.O.
(see Note)

N.C.N.O.

115 VAC or 24 VDC*

115 VAC or
24 VDC*

*Voltage is specified 
   when ordered.

L1 L2 L3

MOTOR

Push-button
Station

HC

H A

HC

Hand  Off
Automatic
Selector

VS2EXR and VS2EXRB
Typical Wiring Diagram for Single or Dual CD Ignitions

VS94
Typical Wiring Diagram for Single or Dual CD Ignitions

Remote Reset

Momentary
Push Button 

115 VAC or 
24 VDC (Voltage
is specified 
when ordered).

N.C.N.O.

†Additional
  Switch 
  Optional 
  on VS2EXRB 
  only

SPDT Switch
(Optional 2-SPDT [DPDT])†

Contacts shown in the 
RESET position 

COM
COM

COM

COM COM

COM

N.C.N.O.

To good 
engine ground

Resistor
(100 Ω, 3 Watt)

Resistor
(100 Ω, 3 Watt)

To good 
engine 
ground

To good 
engine 
ground

CD Ignition
2

CD Ignition
1

VS2EX
Typical Wiring Diagram for Single or Dual CD Ignitions

N.C.N.O.

SPDT Switch
(Optional 2-SPDT [DPDT])†

Contacts shown in the 
RESET position 

COM

COM

N.C.N.O.

To good 
engine ground

To good 
engine 
ground

CD Ignition
2

VS2 and VS2C
Typical Wiring Diagram for Single or Dual CD Ignition

COM

SPDT Switch

NO2NCNO1

Contacts shown in the RESET position. 

To good 
engine groundResistor

(100 Ω, 3 Watt)

CD Ignition
2

CD Ignition
1

Resistor
(100 Ω, 3 Watt)

CD Ignition
1
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SERVICE PARTS

PART NO. DESCRIPTION

VS2 
20000030 Movement assembly
20000031 Glass and gasket assembly
20000032 Reset push button assembly

VS2C 
20000030 Movement assembly
20000031 Glass and gasket assembly
20000032 Reset push button assembly
20050021 Mounting clamp
20000185 VS2C 5-clamp hardware package assembly.
20050465 2-Conductor electrical cable, 45 feet (13.7 meters)

VS2EX 
20010091 Movement assembly
20050087 Cover
00000309 Cover gasket
20010090 Snap-switch and insulator kit (1 switch per kit) 

prior to September 1, 1995.*
20000288 Snap-switch and insulator kit (1 switch per kit) for models

manufactured on September 1, 1995 or later.*
20000289 C-clamp conversion mounting kit

VS2EXR 
20000262 Movement assembly
20050087 Cover
00000309 Cover gasket
20010090 Snap-switch and insulator kit (1 switch per kit)

prior to September 1, 1995.*
20000288 Snap-switch and insulator kit (1 switch per kit) for models

manufactured on September 1, 1995 or later.*
20000049 Reset solenoid assembly (115 VAC) 
20000234 Reset solenoid assembly (24 VDC)
20000289 C-clamp conversion mounting kit

PART NO. DESCRIPTION

VS2EXRB 
20010090 Snap-switch and insulator kit (1 switch per kit)

prior to September 1, 1995.*
20000288 Snap-switch and insulator kit (1 switch per kit) for models

manufactured on September 1, 1995 or later.*
20000057 Inside snap-switch and insulator kit (1 switch per kit) for

model VS2EXRB-D prior to September 1, 1995.* 
20000058 Outside snap-switch and insulator kit (1 switch per kit) for 

model VS2EXRB-D prior to September 1, 1995.*
20000287 Outside snap-switch and insulator kit (1 switch per kit) for model

VS2EXRB-D manufactured on September 1, 1995 or later.*
20000290 Inside snap-switch and insulator kit (1 switch per kit) for model

VS2EXRB-D manufactured on September 1, 1995 or later.*
20050077 Adjustment shaft
20000262 Movement assembly
20000049 Reset solenoid assembly (115 VAC) 
20000234 Reset solenoid assembly (24 VDC)

VS94 Series 
25050506 Dust boot
00000232 Conduit fitting
20010090 Snap-switch and insulator kit (1 switch per assembly)

prior to September 1, 1995.**
20000288 Snap-switch and insulator kit (1 switch per assembly) 

for models manufactured on September 1, 1995 or later.***

* If no date code is found, refer to the old switch. Models with date 0895 and before use old switch. 
Dated 0995 after, use straight snap-switch arm, no rollers.

** Models dated Q1 thru Q8 (formed snap-switch arm and rollers).
***Models date coded Q9 thru Q12 and R1 thru R12 (straight snap-switch arm, no rollers).

CONTROL SYSTEMS & SERVICES DIVISION
P.O. Box 1819; Rosenberg, Texas 77471; USA
+1 281 633 4500  fax +1 281 633 4588 
e-mail sales@fwmurphy.com

INDUSTRIAL PANEL DIVISION
P.O. Box 470248
Tulsa, Oklahoma 74147 USA 
+1 918 317 4100  fax +1 918 317 4266  
e-mail sales@fwmurphy.com

FRANK W. MURPHY, LTD.
Church Rd.; Laverstock, Salisbury SP1 1QZ; U.K.
+44 1722 410055  fax +44 1722 410088  
e-mail sales@fwmurphy.co.uk
www.fwmurphy.co.uk

MURPHY DE MEXICO, S.A. DE C.V.
Blvd. Antonio Rocha Cordero 300, Fracción del Aguaje 
San Luis Potosí, S.L.P.; México 78384 
+52 444 8206264  fax +52 444 8206336
Villahermosa Office +52 993 3162117
e-mail ventas@murphymex.com.mx
www.murphymex.com.mx

In order to consistently bring you the highest quality, full featured products, we reserve the right to change our specifications and designs at any time.

FW Murphy
P.O. Box 470248
Tulsa, Oklahoma 74147 USA 
+1 918 317 4100  fax +1 918 317 4266  
e-mail sales@fwmurphy.com

www.fwmurphy.com
Printed in U.S.A.  078792

 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 



 AIR COOLED EXCHANGERS, INC. 
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  PHONE 918 251-7477 
 FAX 918 251-7482 
 ACE-COOLERS.COM 
 1201 S. 9TH STREET 
 BROKEN ARROW, OK  74012 
 

 
 

WARRANTY POLICY 
 
 

A) PERFORMANCE 
 
The Purchaser shall furnish the Seller with all information needed for clear understanding 
of performance requirements and with any special requirements not included in the 
standard.  The Seller shall guarantee thermal and mechanical performance of an Air 
Cooled Heat Exchanger when operated at the design condition specified by the 
Purchaser in his order or shown on the cooler specification sheet furnished by the Seller.  
This guarantee shall extend for a period of twelve (12) months after start up date or 
eighteen (18) months after shipping date whichever occurs first.  The Seller shall assume 
no responsibility for excessive fouling of the unit by material such as coke, silt, scale or 
any foreign substance that may be deposited.  The thermal guarantee shall not be 
applicable to coolers where the thermal performance rating was made by the Purchaser. 
 

1) Thermal Performance Test:  A performance test shall be made if it is 
established after operation that the performance of the cooler is not 
satisfactory, provided the thermal performance rating was made by the Seller.  
Test conditions and procedure shall be selected by agreement between the 
Purchaser and Seller to permit extrapolation of the test results to the specified 
design conditions.  The Purchaser shall bear all expenses pertaining to said 
test. 

 
2) Defective Parts:  The Seller shall repair or replace, f.o.b. his plant, any parts 

proven defective within the guarantee period.  Finished materials and 
accessories purchased from other manufacturer’s warranty.  The Seller shall 
not be responsible for any defective part resulting from misuse, abuse or 
negligence.  If the Purchaser/User requests, and Seller agrees, repairs will be 
made in the field at the Seller’s expense.  Such repairs will be made promptly 
and effectively.  Should the Purchaser/User request the services of the Seller 
for any repair not within the Seller’s warranty, such service shall be rendered 
and charged at the established rate at the time of performing said service plus 
all other expenses including travel, hotel bills and living expenses. 
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  PHONE 918 251-7477 
 FAX 918 251-7482 
 ACE-COOLERS.COM 
 1201 S. 9TH STREET 
 BROKEN ARROW, OK  74012 
 

 
 
 
 
 

B) CORROSION AND VIBRATION 
 
The Seller assumes no responsibility for deterioration of any part or parts of the 
equipment due to corrosion, erosion, induced tube vibration or any other cause, 
regardless of when such deterioration occurs after leaving the Seller’s premises. 
 
C) REPLACEMENT AND SPARE PARTS 

 
When replacement or spare sections or other parts are purchased, the Seller is to 
guarantee satisfactory fit of such parts only if he was the original manufacturer.  Parts 
fabricated to drawings furnished by the Purchaser shall be guaranteed to meet the 
dimensions and tolerance specified. 
 
D) LIFTING DEVICES 
 
The Seller assumes no liabilities for the Purchaser’s use or application of lifting devices 
attached to or installed on the cooler.  
 
 
 
Except as otherwise agreed to by the Seller in writing, THIS WARRANTY IS EXCLUSIVE 
AND IS IN LIEU OF ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR 
PURPOSE OR OTHER WARRANTY OR QUALITY, WHETHER EXPRESSED OR 
IMPLIED. 
 
 12-12-05 

 



 



 
 
 
 
 
 
 
 

AIR COOLED HEAT EXCHANGER 
SUGGESTED START UP PROCEDURE 

 
 
 
Before any start up procedure is begun, a thorough inspection of the Air Cooled 
Exchanger should be made. 
 

1.)   Be sure all bolted connections are properly tightened. 
 

2.) After tube bundle and piping hydrotest, remove hydrotest connections.  
Be sure tube bundle is properly drained, and if required, dried.  Connect 
process piping and any auxiliary connections. 

 
3.) Inspect all process connection, as well as, vent drain, temperature and 

pressure, or any other auxiliary connections to be sure they are plugged 
or connected properly. 

 
4.)   Check mechanical equipment before starting process through the tube 

bundle(s). 
 

a.) Thoroughly check the plenum and fan drive area to be sure all 
tools and construction materials are removed. 

 
b.) Rotate the fan by hand and check fan tip clearance and alignment 

of belts and sheaves. 
 
c.)  Check belt tension. 

 
d.) Check all fan drive bolts to be sure they are properly tightened.  

This includes bearing bolts, fan and sheave bushing bolts, set 
screws, motor bolts and fan blades attachment bolts. 

 
e.) If air operated auto-variable pitch fans are used, check for proper 

pitch with the air off.  Fans may go to either minimum or maximum 
pitch at air failure.  Check specifications for requirements.  If fan 
pitch is not satisfactory, set pitch per manufacturer's instructions 
(see Operation and Maintenance Instructions).  If fan pitch is  
satisfactory, cycle fan through it's range, using plant air and an air 
regulator. 

 
 
                   Page  1 
           

 



 
 
 
 
 
 

f.)   If air operated louvers are provided, it is advisable to disconnect 
the air motor linkage and cycle the louvers by hand to assure 
there is no binding or obstruction of the louvers blades.  If binding 
occurs, check to be sure louver frames are square.  Attaching 
bolts may have to be loosened and frames shifted to ease binding. 
 If louvers operate smoothly, reconnect air motor. Cycle the air 
motor, using plant air and an air regulator. 

 
g.) If manually adjusted pitch fans are provided, check fan pitch and 

re-pitch per manufacturer's instructions if required. 
 

h.) If manual operated louvers are provided, check for binding of the  
   blades, as in instruction (f).  Operate louvers to be sure there is no 
               linkage obstruction or binding. 
 

i.) Remove condensate drain plugs, if provided, in electric motors 
and other electrical components to drain any condensation that 
might have occurred during storage.  If space heaters are 
furnished in electric motors, louver actuators, controls, etc., 
activate the space heaters and allow approximately 24 hours 
before starting equipment.       
  

 
j.) After all the applicable steps previously stated are completed, the  

   mechanical equipment may be cycled. 
 

k.) Be sure all personnel and equipment are away from the fan and 
fan drive area.  For safety reasons, equipment guards should be 
installed.  Activate the drive motor and let it reach speed.  Check 
for vibration and excessive noise.  If vibration or excessive noise 
occurs, immediately shut motor down, and check for loose  
connections or insufficient clearance between moving parts.  If the 
system is running smoothly, replace any guards removed and 
move to the next drive and repeat above steps. 

 
5.) Start the process through the tube bundle(s).  Open the inlet valves 

slowly and let the process "Warm" the bundles slowly.  This will allow the  
components of the tube bundle to expand at the same rate and lessen the 
thermal shock. 
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CATALOG NUMBER: YC20E2B NAMEPLATE PART #: 422696-009

MODEL AG25 FR 256T TYPE FLC ENCL TE

SHAFT
END BRG 6309-J/C3 - QTY 1 OPP

END BRG 6207-J/C3 - QTY 1

PH 3 MAX
AMB 40 C ID#

INSUL
CLASS

F Asm.
Pos.

F1 DUTY CONT

HP 20 RPM 1770

VOLTS 460 230

FL
AMPS

24.4 49.0

SF
AMPS 28.2 56.0

SF 1.15 DESIGN B CODE F

NEMA NOM
EFFICIENCY 91.0 NOM

PF 83.8 KiloWatt 14.9

GUARANTEED
EFFICIENCY 89.5 MAX

KVAR 5.4 HZ 60

HP RPM

VOLTS

FL
AMPS

SF
AMPS

SF DESIGN CODE

NEMA NOM
EFFICIENCY

NOM
PF

GUARANTEED
EFFICIENCY

MAX
KVAR HZ

UL DATA (IF APPLICABLE): 

DIVISION 1 CLASS I I GROUP I D

TEMP CODE T2B CLASS II GROUP II

VFD DATA (IF APPLICABLE): 

VOLTS

AMPS

TORQUE 1 TORQUE 2

VFD LOAD TYPE 1 VFD LOAD TYPE 2
VFD HERTZ RANGE 1 VFD HERTZ RANGE 2
VFD SPEED RANGE 1 VFD SPEED RANGE 2

SERVICE FACTOR FL SLIP

NO. POLES MAGNETIZING AMPS
VECTOR MAX RPM Encoder PPR
Radians / Seconds Encoder Volts

TEAO DATA (IF APPLICABLE): 

HP (AIR OVER) HP (AIR OVER 
M/S) RPM (AIR OVER) RPM (AIR OVER 

M/S)
FPM AIR 

VELOCITY
FPM AIR 

VELOCITY M/S
FPM AIR 

VELOCITY SEC

 



ADDITIONAL NAMEPLATE DATA:

 Decal / Plate  WD=159833,CP=132839  Customer PN

 Notes  Non Rev Ratchet

 Max Temp Rise  80C RISE/RES@1.00SF  OPP/Upper Oil Cap  GREASE

 Thermal (WDG)  SHAFT/Lower Oil Cap  GREASE

 Altitude

 EPACT Note  EPACT Compliance  CC 030A

 COS  Marine Duty

 Balance  Arctic Duty

 3/4 Load Eff.  92.7  Inrush Limit

 Motor Weight  375  Direction of Rotation

 Sound Level  Special Note 1

 Vertical Thrust  Special Note 2

 Thrust Percentage  Special Note 3

 Bearing Life  Special Note 4

 Starting Method  Special Note 5

 Number of Starts  Special Note 6

 200/208V 60Hz Max Amps  SH Max. Temp.

 190V 50 hz Max Amps  SH Voltage

 380V 50 Hz Max Amps  SH Watts

 NEMA Inertia  Load Inertia

 Sumpheater Voltage  Sumpheater Wattage

 Special Accessory Note 1  Special Accessory Note 16

 Special Accessory Note 2  Special Accessory Note 17

 Special Accessory Note 3  Special Accessory Note 18

 Special Accessory Note 4  Special Accessory Note 19

 Special Accessory Note 5  Special Accessory Note 20

 Special Accessory Note 6  Special Accessory Note 21

 Special Accessory Note 7  Special Accessory Note 22

 Special Accessory Note 8  Special Accessory Note 23

 Special Accessory Note 9  Special Accessory Note 24

 Special Accessory Note 10  Special Accessory Note 25

 Special Accessory Note 11  Special Accessory Note 26

 Special Accessory Note 12  Special Accessory Note 27

 Special Accessory Note 13  Special Accessory Note 28

 Special Accessory Note 14  Special Accessory Note 29

 Special Accessory Note 15  Special Accessory Note 30

EMERSON MOTOR COMPANY
ST. LOUIS, MO

TYPICAL NAMEPLATE DATA
ACTUAL MOTOR NAMEPLATE LAYOUT MAY VARY

SOME FIELDS MAY BE OMITTED

 



MODEL NO. CATALOG NO. PHASE TYPE FRAME
 AG25 YC20E2B  3  FLC  256T

ORDER NO.  11440 LINE NO.

MPI: 48582 48583

HP: 20 20

POLES: 4 4

VOLTS: 460 230

HZ: 60 60
SERVICE FACTOR: 1.15 1.15

EFFICIENCY (%):

S.F. 90.9 90.9

FULL 91 91

3/4 92.7 92.7

1/2 92.4 92.4
1/4 88.8 88.8

POWER FACTOR (%):

S.F. 84.2 84.2

FULL 83.8 83.8

3/4 81.4 81.4

1/2 74.2 74.2
1/4 54.6 54.6

NO LOAD 6.3 6.3

LOCKED ROTOR 45.1 45.1

AMPS:

S.F. 28.2 56

FULL 24.4 49
3/4 18.6 37

1/2 13.7 27.3

1/4 9.7 19.3

NO LOAD 7.9 15.8

LOCKED ROTOR 139 278

NEMA CODE LETTER F F

NEMA DESIGN LETTER B B
FULL LOAD RPM 1770 1770

NEMA NOMINAL EFFICIENCY (%) 91 91

GUARANTEED EFFICIENCY (%) 89.5 89.5

MAX KVAR 5.4 5.4

AMBIENT (°C) 40 40

ALTITUDE (FASL) 3300 3300
SAFE STALL TIME-HOT (SEC) 30 30

SOUND PRESSURE (DBA @ 1M) 74 74

TORQUES:

BREAKDOWN{% F.L.} 227 227

LOCKED ROTOR{% F.L.} 224 224

FULL LOAD{LB-FT} 59.4 59.4

The Above Data Is Typical, Sinewave Power Unless Noted Otherwise

EMERSON MOTOR COMPANY
ST. LOUIS, MO

Emerson Motor Company is a division of Emerson Electric Co.
The Emerson logo is a trademark and service mark of Emerson Electric Co.

 



Motor Wiring Diagram 
9 Lead, Dual Voltage, Delta Connection 

Part Winding Start ( PWS ) on Low Voltage  

  

 

  

  

  

  
US ELECTRICAL MOTORS 159833

Per NEMA MG1 1998-1.75, "A Part-winding Start motor is one which certain 
specially designed circuits of each phase of the primary winding are initially 
connected to the supply line.  The remaining circuit or circuits of each phase are 
connected to the supply in parallel with initially connected circuits, at a 
predetermined point in the starting operation."  This is intended to limit the inrush 
current required to start the motor.  NEMA MG1 1998-14.38 states that the motor 
may not accelerate to full speed in part-winding and may be noisier than when on 
full winding. 

 

Motors designed by US Motors for Part-winding Start also be used for across the 
line starting using only the full winding connection.  Damage will occur if the motor 
is operated with load for more than 2 seconds on Part-winding without transition to 
full winding. 

 

To reverse direction of rotation, interchange leads L1 & L2. 

 

Each lead may have one or more cables comprising that lead.  In such case, each 
cable will be marked with the appropriate lead number. 

Connection Plate:     159833 
Connection Decal:    344133   Revised:    04/05/05 REP 

 



  



Global Heat Transfer Ltd. 
7716 – 67 Street 
Edmonton, Alberta 
T6B 2K4 
Phone: (780) 448 – 3600 
Fax: (780) 465 – 8035 
 
 
 
 
 

INSTALLATION & MAINTENANCE INSTRUCTIONS FOR FACTORY 
ASSEMBLED MWC AND HC AIR COOLED HEAT EXCHANGERS 

 
RECEIVING 

 
INSPECTION 

 
Inspect the unit for shipping damage (especially the core) before uncrating.  Rotate the 
fan, which should move freely.  Note that one blade is wired to the guard on some models 
for shipping.  Remove wire before rotating fan. 

 
HANDLING 

 
 Exercise care to avoid damage to the core. 
 All units are shipped with wood skid facilitating for forklift handling. 

Lifting holes are provided in MWC and some HC side members.  HC units have integral 
or removable lifting lugs (shipped unattached on some units) 

 
STORAGE 

 
Units normally have one coat of medium grey, semi – gloss enamel paint.  A finish coat 
of paint should be applied to all exterior ferrous surfaces unless storage is indoors.  Do 
not paint the core as this may impair airflow and heat transfer.  All openings are sealed 
with appropriate pipe plugs, pipe caps, and thread protectors, flange covers and/or 
pressure caps at the factory.  Be sure these are in place. 

 
IMPORTANT NOTE 

 
*Low Liquid Flow 

Improper circuitry in co-generation, load balance or prime power applications can result 
in too low of liquid flow through the radiator core, causing hot and cold core areas and 
induced stress by the way of differentials in thermal expansion. 

 
 
 

 



*Thermal Shock 
Hot jacket water suddenly entering cold cores, or cold ambient air suddenly forced over 
hot cores, can cause severe thermal shock, conditions which can be offset by the use of 
thermostatically controlled shutters and fan motor controls, two speed fan motors, and 
heaters and pumps in bypass piping circuit to prewarm cooler core. 

 
Inadequate liquid flow or thermal shock may result in premature failure of a flat tube 
soldered radiator core. 

 
*Sidemember Bolts 

Per sticker located on radiator side members, nuts must be loosened on bolts, which 
secure MWC top tank or HC floating end tank to side members to permit differential 
thermal expansion of steel sides and nonferrous core. 

 
*Two-Pass/One-Pass Piping 

Smaller radiators may be furnished with a pass partition in one tank, allowing for two-
pass liquid flow.  Connections on these models must be mainfolded to provide for proper 
one-pass flow. 

 
*Long Term Storage 

Proper precautions must be taken when radiator is stored in a damp or salt-laden 
atmosphere, particularly with electric motors, which may have their drain holes become 
corroded and clogged, allowing for accumulation of moisture within the motor housing. 

 
INSTALLATION 

 
*Location 

Insure that no obstructions impede either discharge or inlet air flow.  If the unit is wall 
mounted, provide ample room ventilation. MWC unites should be oriented to take 
advantage of prevailing winds to avoid recirculation and the resultant loss of cooling 
effect.  Expected wind direction on hot, summer days should especially be anticipated.  
Duct work on housing of unit adds air flow static resistance which must be overcome 
with extra fan capacity.  Ducting should be larger in area than heat exchanger core face 
and contain only straight runs and long radius turns. 

 
*Foundation and Mounting 

Flexible connections or non-rigid plumbing (hangers and right- angle bends) should be 
used to allow thermal expansion of core, insulation from vibration and freedom from 
static loading. 
Consult “cooled equipment” manufacturer for recommendations on specific plumbing 
system.  Inlet to heat exchanger is normally at the highest connection, but this is not 
mandatory. 
In the case of round tube cores with counter-flow passes, plumb inlet fluid to connection 
farthest from blower fan to avoid co-flow of the tube fluid and cooling air. 

 
 

 



*Fan Drive System 
If fan is motor driven, check that voltage, frequency and number of phases on motor 
nameplate are compatible with electrical supply. 
Connect motor leads so that rotation of forced draft blower fan is counter-clockwise 
when viewed from fan side of unit unless fan is supplied with special, left-hand blades. 
If drive includes v – belts, sheave alignment and correct belt tension must be maintained 
to transmit sufficient power to fan and prevent excessive belt and bearing wear. 
*If fan is engine driven, locate the idler sheave on the slack side of the belt drive.  Engine 
packager as required by OSHA provides belt guards. 
The assemblies of sheaves and/or fans utilizing taper lock bushings require: clean 
surfaces, proper alignment of bushing to sheave/fan. 
Initially snug the pull-up bolts, assuring correct fit of tapered mated surfaces.  With 
torque wrench, torque bolts in an alternating pattern to recommend torque.  With a light 
hammer, tap between the pull-up bolts, check torque, and if necessary, re-torque to 
specifications. 
 

Recommended Wrench Torque Values 
 

Bolt Dia. (lb. ft) Bolt Dia (lb. ft) Bolt Dia (lb. ft) Bolt Dia (lb. ft) 
#10 5 3/8 30 5/8 135 1 450 
1/4 9 1/2 60 3/4 225 1 1/8 600 
5/16 15 9/16 75 7/8 300 1 1/4 750 

 
STARTUP 

 
*Startup 
*If tube fluid is water, fill unit from a clean and chemical free source.  Use a 50% 
aqueous ethylene glycol solution if freezing is possible.  For ambient conditions below –
25F (-32C) use a 60% solution, below –50F (-45C) consult factory. 
*If Anti-freeze is not used, water should be treated with a corrosion inhibitor. 
*Check unit for undue vibration resulting from fan imbalance or loose drives 
components. 
*Check torque of tank to header bolts in accordance with values given in table above. 
 

MAINTENANCE 
 
*Motor 
*Ball bearings should be lubricated once per year or each nine months for severe duty 
motors, 10hp or larger.  Consult local motor manufacturer representative for grease type 
specification. 
*Clean ventilation openings as needed. 
 
*Fan 
*Clean fan blades once a year.  Use stiff brush or air nozzle for loose dirt and non-
flammable solvent with brush for solid deposits.  Care must be taken not to damage fan 

 



blades as a resulting out-of-balance condition may cause vibration and damage to 
bearings of motor and/or fan bearing. 
 
 
 
*Fan Bearings (Vee Belt & External Drive System) 
*Fan and idler bearings are provided with combination Alemite grease and relief fittings 
and should be lubricated once per year or more often for severe duty applications. 
*Bearing temperature should never exceed 150 – 160F 
 
*Fan Drive 
 Refer to Installation – Fan Drive System – The Assembly of Sheaves and/or Fans 
*Check and maintain alignment of sheaves by adjusting their location on fan shaft and 
idler shaft. 
*Check and maintain correct tension of fan belts by adjusting idler. 
*Check for frame vibration due to fan imbalance, bearing wear or loose drive 
components. 
*Vibration switches are recommended to detect problems and are available as optional 
equipment. 
 
*Core and Frame 
*Periodically checks for core or plumbing leakage. 
*Inspect MWC top tank or HC system high point for correct liquid level. 
*Test anti-freeze coolant for correct specific gravity before cold weather. 
*Examine interior of MWC top tank through filler neck for signs of scale formation and 
rust.  Radiator should be cleaned and flushed if necessary.  When replacing water in 
system add a cooling system treatment as a corrosion inhibitor. 
*If steel frame develops rust, clean and repaint as necessary. 
*Dirt accumulation on core can be removed by brushing and blowing with compressed 
air.  A steam jet may also be effectively used if grease deposits are on core. 
Note: Be careful that fins or tubes are not damaged from rough brushing or excessive jet 

pressure of either steam or air. 
 

WARRANTY PROCEDURES 
 
Please note the following: 
*If a warranty matter occurs, contact the factory service department immediately through 
your local representative. 
*In all communications with Service Department include complete nameplate data. 
*Units will not be accepted for return unless prior authorization from factory has been 
obtained 

 



Global Heat Transfer
Cooling System Data Sheet

DATE: 08/31/05 PhtD05083101

CUSTOMER: Tormont
APPLICATION: Gen Set

ENGINE: CAT G3306 TA HP: 203 RPM: 1800

DESIGN CONDITIONS:

MAX AMB: 100F
MAX T.T: 210F

ALT: 2500 ft
MAX A/C: 130F

JACKET WATER RADIATOR:

JW HR: 9967 Btu/min 
JW FLOW: 50 gpm 50/50 EG Calc DP: 1.5 psi

CALC TOP TANK: 209 F
CORE SIZE: 36" H X 28.13" W 

After Cooler Water Rad:

HEAT LOAD: 745 Btu/min
FLOW: 35 gpm 50/50 EG Calc DP: 1.34 psi

CALC TEMPS: Temp in: 129F Temp out: 126F
CORE SIZE: 36" H X 8" W

NOTE: Cores are side-by-side, both seeing coolest air.

Fan used for calculations:

Make: Crowley Diameter 34"
Type: Blower Speed: 1750 rpm Est HP: 11

Fan-Core Dist: 4" Shroud Dia: 35"
Est SPL: 90 dB(A) @ 3ft
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