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Fluid Cooling P-BAR - Industrial BOL Series

BRAZED ALUMINUM CONSTRUCTION
Performance Notes

= Bar and plate brazed aluminum core

= Provides the best heat transfer per
given envelope size while minimizing
pressure drop

= Air-side fin design minimizes fouling
and static pressure ensuring long-
term, reliable performance

= Welded fittings/ports and manifolds
ensure structural integrity

= Standard SAE ports - NPT & BSPP
available

Options
= Customized units are available to Low noise
meet your OE specific performance T-BAR core
requirements Serviceable internal pressure and temperature bypass
= T-BAR core optional for high viscosity
oils or other highly fouling fluids.
(See T-BAR Performance Curve) Materials Internal Bypass Options
= Optional internal termperature Mounting Feet Steel .
controlled bypass (T-BAR) Standard Core Brazed aluminum bar and plate % a
= Tanks — 5052 Aluminum Lor

. = Nose Bar & Little Bar — 3003-H Aluminum ()]
Ratings * A Fin, Plate, Turbulator & End Plate — o_|
Maximum Operating Pressure 3003-0 Aluminum Pressure Bypass
250 PSI (17 BAR) Fanguard Steel
Maximum Operating Temperature Connectors Aluminum
300°F (150°C) Fan Aluminum Hub, Plastic Blades F‘f’

] . Shroud Steel @ -
Petroleum/mineral oils A= &
Qil/water emulsion ®
Water/ethylene glycol Temperature Controlled Bypass with

Integrated Pressure Relief
How to Order
Model Model Size Selected Connection Bypass* Specify Motor Core Noise Level
Seges 4-8:16*°30 Tl‘\,l';fl' Blank - No Bypass Required Blank - Standard Blank - Standard
BOL 400* - 725* * 950 1- P b I 2 - Single Phase P-BAR Noise Level
BOLR - I%ternal 1200* - 1600* - 2000 2-SAE (P_;\S;;;Z Ty %a:; ggryes) 3 - Three Phase TB - T-BAR Core** LN - Low
pressure bypass 3-BSPP 25 - 25 PSI (1.7 BAR) 6 - 575V Three Phase Noise Level***
60 - 60 PSI (4.1 BAR) 9 - Hydraulic
' 18 - IEC Three Phase
Thermal/pressure relief ¢ - Core Only
bypass with temperature :
rating of 140°F (60°C) 0 - No Motor

(T-BAR Core only)
29 - 29 PSI (2.0 BAR)
87 - 87 PSI (6.0 BAR)
130 - 130 PSI (9.0 BAR)

*BOL-4 is not offered with bypass.
This is a partial flow pressure bypass only. It is not designed to be a full flow system bypass.
**T-BAR core option provides a T-BAR core in a BOL frame. Used for high fouling or high viscosity fluids. Performance is typically 15-25% less than the P-BAR Core. Consult Factory for details.
***Available in models 8-2000 only, the low noise option is done by lowering the fan speed. As a result, the performance will be reduced by approximately one model size.
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Dimensions
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Shipping

Weight
Model L)
BOL-4 See diagram above #12 SAE 3/4" See diagram above (81.186)
BOL8 | 50 | laon) | taosy | an) | (i | 04 | MZSE |3y | G | 6| oo | MesoTer | G | G | o
oo | % |6 | 5| A | | ese | o A OR | W B vesoren | UG | R
BOL30 | ) | Ty | wasa) | waon) | (154 | a0 | MOSE | v TG | o | (on | esy | MBBOLTURY |G | on | eero
o |58 %58 | (85 b | 08 | B | | v (B 05| 6| 2 veroren B[ 0%
sorzs | 20| 0 U 2| 0% | A0 [ wosee | we | B[ 48 | 208 | 8 [wosorie | 28] 50 | 0,
oo | 0 [ 2 2 oot | 20 e B 8% | 5 |y om0 100|308,
oo | | 165 %5 %8 0 0 | pse | v B 0B wororem R 88| W5
B0L-1600 | 657 | (ioar) | foaby | 59 | i2en | 60 | o | 2|05y | (o9 | @58 | won | MOBOTERD | T | B3 | pdban
BOL-2000 See diagram above 2" See diagram above (2gf%0)

Note: We reserve the right to make reasonable design changes without notice. All dimensions are in inches (millimeters) unless noted otherwise.
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Dimensions with Internal Pressure Bypass
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Ship Weight

Model E F  SAE  NPT&BSPP J P LBS (KG)
1534 | 1581 | 1594 | 1134 | 451 | 057 . | 1444| 336 | 374 | 7.87 13.99 | 3.63 60
BOLR8 | (300) | (402) | (405) | (288) | (115) | (14) | #12SAE| 34 @67) | ®5) | ©5) | @oo) | MBBOLEPL | @355 | @) | e7.22)
1911 | 19.69 | 1643 | 1506 | 457 | 057 . | 1831 | 335 | 374 | 7.87 17.95 | 363 70
BOLR-16 | (ags) | (s00) | (417) | (389) | (116) | (14) | ¥12SAE | 94 (465 | ©5) | ©5) | (200 | MBBOMEPL | s | a2 | (31.75)
2366 | 26.38 | 17.88 | 19.49 | 526 | 1.32 . 2474 | 415 | 500 | 99 2434 | 500 140
BOLR-30 | “601) | (670) | @54) | (495) | (134) | (340 | #20SAE e ©28) | (105) | (127) | (@51) | MBBOtPL) | ‘678 | (127) | (63.50)
2149 | 2238 | 186 | 17.31 | 650 | 2.00 .| 2231 | 415 | 500 | 99 2007 | 500 162
BOLR-400 | T5) | 568) | @72) | (4d0) | (165) | (1) | #2OSAE | 1A G67) | (105) | (127) | (@51) | MBBOL@PL | fs10) | (127) | (73.48)
2582 | 3025 | 1756 | 2162 | 650 | 2,00 . 3011 | 415 | 500 | 99 | Mi0Boit | 27.95 | 500 185
BOLR-725 | ‘656) | (768) | (446) | (549) | (165) | (51) | "20SAE W @65) | (105) | (127) | @51) (@PL) 710 | (127 | 6392
BOLRgs0 | 3045 | 37.01 | 2268 | 2455 | 950 | 2.00 o 3587 | 605 | 920 | 16 | Mi0Boit | 34.26 | 7.00 315
(766) | (©40) | G76) | (624) | (241) | 1) @11) | (154 | 234 | (406) @PD) | 9870) | (178) | (142.89)
BOLR1200 | 305 | 4098 | 24.05 | 2455 | 550 | 2.00 o 4029 | 605 | 920 | 16 | WMi0Bot | 38.18 | 875 445
U66) | (1047) | T6T1) | ‘624 | (140) | 1) | 2 (1023) | (154) | (234) | (406) @PL) ©70) | @22 | (01.85)
BOLR-1600 | 33:26 | 4098 | 25.43 | 3280 | 950 | 2.00 | FLANGE o 4029 | 605 | 920 | 16 | Mi0Boit | 3818 | 8.75 530
@72) | (1041) | ©46) | (833 | 41) | &) (1023) | (154) | @34) | @06) |  (4PD) O70) | (22 | (24040
BOLR-2000 See diagram above 2" See diagram above (2753'779)

Thermal/Pressure Relief Bypass is different height than pressure only bypass. Consult factory for details.

Note: We reserve the right to make reasonable design changes without notice. All dimensions are in inches (millimeters) unless noted otherwise.
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Specifications

Electric Motor Information (60 HZ Nema Frame)

Full Load Thermal Sound
Model CMM (Hal] Motor HP Voltage Phase Amps 230V Frequency RPM Frame Overload  dB(A) at 3 FT
BOL-4* 125 440 012 230 1 0.37 60 HZ 2710 N/A Yes 61
22.65 800 1/3 115/230 1 3.0 60 HZ 3450 48C No 80
B8 22.65 800 1/3 208-230/460 3 1.4 60 HZ 3450 48C No 80
BOL-16 40.35 1425 12 115/230 1 37 60 HZ 3450 48C No 85
40.35 1425 12 208-230/460 3 2.2 60 HZ 3450 48C No 85
BOL-30 62.29 2200 12 115/230 1 37 60 HZ 1725 56C No 85
62.29 2200 12 208-230/460 3 2.0 60 HZ 1725 56C No 85
62.29 2200 1 115/230 1 6.0 60 HZ 3450 56C No 97
BOL-400 62.29 2200 1 208-230/460 3 32 60 HZ 3450 56C No 97
101.94 3600 1-1/2 115/230 1 8.5 60 HZ 3450 56C No 100
BOL-725 101.94 3600 1-1/2 208-230/460 3 4.8 60 HZ 3450 56C No 100
BOL-950 133.10 4700 1-1/2 115/230 1 8.6 60 HZ 1725 145TC No 92
133.10 4700 1-1/2 208-230/460 3 46 60 HZ 1725 145TC No 92
198.22 7000 5 230 1 23 60 HZ 1740 184TC No 92
BOL-1200 198.22 7000 3 208-230/460 3 8.8 60 HZ 1725 1821C No 94
BOL-1600 223.75 7900 5 208-230/460 3 13.4 60 HZ 1725 184TC No 96
BOL-2000 396.44 14000 75 230/460 3 24.8 60 HZ 1725 213TC No 98

*BOL-4 is a custom 50/60 HZ motor. It is not NEMA or IEC. Additional 2 uF capacitor required (between black and brown wires). Not supplied with motor.

Electric Motor Information (50 HZ IEC Frame)

Model cMMm (Ha] KW Voltage Phase Frequency RPM Frame dB(Is\;“::% FT
BOL-4* 11.5 405 0.07 230 1 50 HZ 2485 N/A 58
BOL-8 18.9 667 25 230/400/415 3 50 HZ 3000 63 7
BOL-16 33.7 1188 37 230/400/415 3 50 HZ 3000 Al 77
BOL-30 52.4 1850 .37 230/400/415 3 50 HZ 1500 Al 73
BOL-400 52.4 1850 .75 230/400/415 3 50 HZ 3000 80 81
BOL-725 85.0 3000 1.10 230/400/415 3 50 HZ 3000 80 80
BOL-950 108.2 3821 1.50 230/400/415 3 50 HZ 1500 90 78
BOL-1200 165.1 5834 2.20 230/400/415 3 50 HZ 1500 100 83
BOL-1600 186.4 6584 3.00 230/400/415 3 50 HZ 1500 100 85
BOL-2000 3313 11700 4.00 230/400/415 3 50 HZ 1500 112 88
*BOL-4 is a custom 50/60 HZ motor. It is not NEMA or IEC. All IEC frame motors have CE mark. IEC motor voltages have +/- 5% tolerance.
Hydraulic Motor Information
0il Flow Required Min. Pressure Required Motor IN3/REV (CM3/REV)
Model GPM (LPM) PSI (BAR) Displacement Sound dB(A) at 3 FT
BOL-8 3.3 (12.49) 175 (12.1) 0.22(3.6) 80
BOL-16 3.3(12.49) 275 (17.9) 0.22(3.6) 85
BOL-30 3.4 (12.87) 275 (17.9) 0.45(7.3) 85
BOL-400 3.3(12.49) 520 (35.9) 0.22(3.6) 97
BOL-725 3.3(12.49) 675 (46.50) 0.22(3.6) 100
BOL-950 10.1(38.23) 300 (20.70) 1.4(22.9) 92
BOL-1200 10.1(38.23) 725 (50.00) 1.4(22.9) 94
BOL-1600 10.1(38.23) 1100 (75.80) 1.4(22.9) 96
BOL-2000 10.1(38.23) 1650 (113.76) 1.4(22.9) 98

Notes: Maximum Pressure is 2000 PSI. Stated Minimum Operating Pressure is at Inlet Port of Motor. 1000 PSI Allowable Back Pressure.
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Selection Procedure

STEP 1 Determine Heat Load. Typical application, size cooler for 1/3 of the
input horsepower. Heat load may be expressed as either Horsepower
or BTU/HR or KW/°C.

HP=BTU/HR + 2545

BTU/HR=HP x 2545 KW = HP x .745

STEP 2 Determine Entering Temperature Difference.
(Actual ETD)

Entering oil
temperature

Entering Ambient

ETD = ;
air temperature

The entering oil temperature is generally the maximum desired system
oil temperature.

Entering air temperature is the highest Ambient Air temperature the
application will see.

STEP 3 Determine the Corrected Heat Dissipation to use the Curves

ENGLISH Version
Corrected (BTU/HR) 100°F
Heat Rejection ~ Heat Load Desired ETD

(BTU/HR) to use with selection chart

STEP 4 Select Model From Curves Enter the Performance Curves at the
bottom with the GPM oil flow and proceed upward to the adjusted Heat
Rejection from Step 3. Any Model or Curve on or above this point will
meet these conditions.

STEP 5 Calculate 0il Pressure Drop Find the oil pressure drop
correction factor and multiply it by the Oil Pressure Drop found
on performance curve.

Listed Performance Curves are based on:

© 50 SSU (11 ¢St) all
© 100°F (55.56°C) Entering Temperature Difference (ETD)

If your application conditions are different, then continue with
the selection procedure.

Pressure Drop

5.0

45

4.0

35

3.0

Correction Factor

wl

50 150 250 350 450
Viscosity (SSU)

Oil Temperature

Typical operating temperature ranges are:

Hydraulic Motor Qil 120°F - 180°F (49°C - 82.2°C)
Hydrostatic Drive Oil 160°F - 180°F (71°C - 82.2°C)
Engine Lube Qil 180°F - 200°F (82.2°C - 93.3°C)
Automatic Transmission Fluid 200°F - 300°F (93.3°C - 149°C)

Desired Reservoir Temperature

0il Temperature: Oil coolers can be selected using entering or leaving
oil temperatures.

Off-Line Recirculation Cooling Loop: Desired reservoir temperature
is the oil temperature entering the cooler.

Return Line Cooling: Desired reservoir temperature is the oil temperature
leaving the cooler. In this case, the oil temperature change must be determined
so that the actual oil entering temperature can be found. Calculate the oil
temperature change (oil AT) with this formula:

Oil AT = (BTU’s/HR) / (GPM Qil Flow x 210).

To calculate the oil entering temperature to the cooler, use this formula:
QOil Entering Temp. = Qil Leaving Temp + Oil AT.

0Oil Pressure Drop: Most systems can tolerate a pressure drop through the
heat exchanger of 20 to 30 PSI. Excessive pressure drop should be avoided.
Care should be taken to limit pressure drop to 5 PSI or less for case drain
applications where high back pressure may damage the pump shaft seals.
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Performance Curves

BOL Models with Standard P-BAR Core
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0il Flow GPM (LPM)

Note: Derate heat rejection values 15% if using 50 HZ motors.
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Performance Curves

BOL Models with Optional T-BAR Core
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0il Flow GPM (LPM)

Note: Derate heat rejection values 15% if using 50 HZ motors.
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Performance Curves

BOL Models with Low-Noise Option

The low noise option offers the BOL models with a reduced motor speed.
This allows a lower sound level output for noise-sensitive applications.

1,000,000 53
600,000 /BBL-ZBSH 3.2
Pressure Drop sf—BOL-1600-LN
® = 5PSI (0.34BAR) 1
400,000 BOL-12 .
m - 10PSI (0.69 BAR) /'// —-Lf — 21
300,000 A = 15PSI (1.03 BAR) BOL-950-LN 16
& = 20PS| (1.38 BAR) — ,.L‘r"l'
E _—
w //
w 200,000 1.1
= - BOL-725-LN ©
- ~
® _o—= BOL-30-LN =
S 100,000 — 05 S
@ — ~__— BOL-400-LN g
E 80,000 4/* L] 0.4 é’ )
g — 5
@ ] @
‘s 60,000 —— 03 =
3 —
§ s _mm BOL-16-LN
40,000 / 0.2
"
"
—
20,000 - = 0.1
"
/
10,000 0.05
1 2 4 6 10 20 40 60 100 1000
(3.79) (7.57) (15.14) (22.71)  (37.85) 75.71) (151.42) (227.12) (378.54) (3785.40)
0il Flow GPM (LPM)
Available on 60 HZ Nema frame only.
Electric Motor Information Sound Data
Low Noise Low Noise Low Noise Frequency DBA
Model HP Frame RPM CFM CMM Voltage (Hz) Model at3 FT
8-1PH 033 48 1725 400 11.33 115/230 60 BOL-8-LN 62
8-3PH 033 48 1725 400 1.33 208-230/460 60 BOL16-LN 69
16-1PH 050 48 1725 704 19.93 115/230 60 BOLA0N p
16-3PH 050 48 1725 704 19.93 208-230/460 60
30-1PH 0.50 560 1160 1470 41,62 115/230 60 BOL-400-LN 7
30-3PH 050 56 1160 1470 4162 208-230/460 60 BOL-725-LN 82
400-1PH 1.00 56C 1725 1100 3119 115/230 60 BOL-950-LN 76
400-3PH 1.00 560 1725 1100 3119 208-230/460 60 BOL-1200-LN 75
725-1PH 150 56 1725 1780 5040 115/230 60 BOL1600-LN 78
725-3PH 1. 172 17 A 208-230/4
5-3 50 56C 5 80 50.40 08-230/460 60 BOL2000LN .
950-1PH 1,50 145TC 1160 3150 8919 115/230 60
950-3PH 1.50 145TC 1160 3150 8919 208-230/460 60
1200-3PH 1,50 182TC 1160 4690 132,81 208-230/460 60
1600-3PH 2.00 184TC 1160 6510 184.34 208-230/460 60 Low noise ratings are lab tested in a 1/4
Spherical pattern. Additional nearby objects
2000-3PH 5.00 213TC 1160 8700 000.00 230/460 60 can increase the sound level.
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AOL / BOL / OCA Series

General Information

1. Air cooled oil coolers are built for operation with maximum oil pressure
of 250 PSI (17.2 BAR) and temperatures of 350°F (176°C).

2. The motors furnished are built for fan duty. Consideration should be
given to the installation location so motors are not subjected to
extreme temperatures.

3. Qil coolers are not to be operated in ambient temperatures below
35°F (1°C).

4. The fan cannot be cycled.

5. All coolers operated outdoors must be protected from weather. Consult
factory for recommendations.

Installation

1. Air cooled oil coolers should not be located in corrosive atmospheres
as rapid deterioration of fan shroud, cooling coil, fan and motor may
take place.

2. Piping should be sized based on oil flow and pressure drop requirements,
not on the oil cooler’s supply and return connection sizes.

3. Afilter located ahead of the oil cooler should be installed to trap dirt
or sludge that may be present in piping and equipment, or that may
accumulate with use.

4. Flexible connectors should be installed to prevent the stressing of
manifolds. (Must be properly installed to validate warranty.)

5. For proper air flow, a minimum of 12” should be allowed between the oil
cooler fan and any walls or obstructions.

Electrical

1. CAUTION To prevent possible electrical shock, it is important to make sure
this unit is properly grounded.

2. Connect motor only to a power supply of the same characteristics as
shown on the motor nameplate. Be sure to provide proper fusing to prevent
possible motor burnout. Before starting motor, follow manufacturer’s
recommendations. Turn fan manually to eliminate possible motor burnout
in the event the fan has been damaged in shipment. Observe operation
after motor is started for the first time.

Maintenance

Inspect the unit regularly for loose bolts and connections, rust and corrosion,
and dirty or clogged heat transfer surfaces (cooling coil).

Heat Transfer Surface

Dirt and dust should be removed by brushing the fins and tubes and blowing
loose dirt off with an air hose. Should the surface be greasy, the motor should
be removed and the fins and tubes brushed or sprayed with a non-flammable
degreasing fluid. Follow with a hot water rinse and dry thoroughly. A steam
hose may also be used effectively. Do not clean with caustic cleaners.

Fan Shroud, Fan and Motor

Dirt and grease should be removed from these parts. Rusty or corroded
surfaces should be sanded clean and repainted.

Internal Cleaning

Once a year piping should be disconnected and a degreasing agent or flushing
oil circulated through the unitto remove sludge from turbulators and internal
tube surfaces to return the unit to full capacity. A thorough cleaning of the
entire system in the same manner is preferable to avoid carry-over from
uncleaned piping, pump and accessories. The strainer of any filtering devices
should be removed and serviced following this cleaning operation.

Motor

Keep outside surface free of dirt and grease so motor will cool properly. Ball
bearing equipped motors are sealed, and do not require greasing. Motors
with Alemite fittings require lubrication every 6 months. Clean tip of fitting
and apply grease gun. Use 1 to 2 full strokes on motors in NEMA 215 frame
and smaller. Use 2 to 3 strokes on NEMA 254 through NEMA 365 frame. Use
310 4 strokes in NEMA 404 frame or larger. CAUTION Keep grease clean.
Lubricate motors at standstill. Do not mix petroleum grease and silicone
grease in motor bearings.

Repair or Replacement of Parts

When ordering replacement parts or making inquiry regarding service,
mention model number, serial number and the original purchase order
number. Any reference to the motor must carry full nameplate data.





