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NOMENCLATURE
A

B FL 2 6 -4 08V - T5 A - XXXX

Brand Name: T

B = Bally Optional Suffix

Product Name Does Not Affect Design

FL = Large Sized Fluid Cooler Design Version

Fans Wide Voltage

1 = Inline; 2 = Double Wide T3 = 208-230/3/60

Fans Deep T4 = 460/3/60
T5 =575/3/60

Motor

A =850 RPM, 1 HP Motor B = 550 RPM, 1/2 HP Motor o

C = 1140 RPM, 2 HP Motor  E = EC Motor - Packaged Assembly Application

M = EC Motor - Motor Only (Conventional Shafted Style Motor) V = Vertical Air Discharge
H = Horizontal Air Discharge

Coil Rows Deep

2340r5 Coil Fins Per Inch

08=8fpi 10=10fpi 12 =12 fpi

STANDARD FEATURES INCLUDE

» Narrow width design to suit shipment in e Heavy-gauge galvanized steel cabinet
containers. construction assembled with zinc plated huck
bolts supported on heavy-duty legs.
e Standard 850 RPM quiet low speed dual voltage
(230/460) fan motors with male electrical plug, moisture » 24" legs
slinger, and rainshield for complete weather protection.
» Terminal block
» Swept wing fan for quiet operation and optimal efficiency
» Single entering electrical service
* Rugged heavy-gauge galvanized steel rail
motor mounts / support. » Control circuit voltage — 230 V

* All fan sections individually baffled with full « Control circuit transformer where applicable
height partitions, and clean-out panels.

e Complete selection of electrical fan cycling and
speed control options.

OPTIONAL FEATURES

* Fan Cycling — Ambient thermostat / fan row » Extended leg kits (36" or 48”) with cross bracing for
with contactors extra rigidity

e Fan Cycling — Aquastat thermostat fan cycling » Optional 550 ultra'low and 1140 RPM high
control / outlet fluid temperature speed motors available.

* Individual fan motor fusing + Optional fin materials

* Non-fused disconnect » Optional coil coating

» Horizontal air discharge configuration « \oltages available for 60Hz or 50Hz

» Variable Speed EC Motor which provides optimum
efficiency and sound levels (see pg. 11-15 for details)
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FLUID COOLER SELECTION

Previously, the selection of a fluid cooler involved using charts, correction factors and hand calculations to
determine the capacity and make the selection.

We have simplified the selection process. Our engineering department has created a computer program.
This provides flexibility and streamlines the selection process

TEMPERATURE LIMITATIONS

Fluid Coolers are suitable for leaving air temperatures up to a maximum of 130°F (54°C). Fluid temperature
up to an average of 150°F (66°C ) may be used at ambient temperatures up to 90°F (32°C ). Entering fluid
conditions should not exceed 200°F (93°C).

PARAMETERS FOR SELECTION OF A FLUID COOLER

Fluid Type: o Water o Ethylene Glycol / Water

o Propylene Glycol / Water
Elevation: Feet Above Sea Level
Fluid Concentration: %Water %Glycol
Air Inlet (ambient temp.) °F

Three of the four following parameters must be specified:

1. Required Capacity Btu/h
2. Fluid Inlet Temperature oF
3. Fluid Flow Rate GPM
4. Fluid Outlet Temperature °F

Other Items To Specify:
1. Voltage (T3 = 208-230/3/60 T4 = 460/3/60 T5 = 575/3/60) Specify T3,T4 or TS5
2. Please Specify (Check Box) Options Required:

O Control Voltage 240V (Standard) O Variable Speed EC Motor
O Control Voltage 120V O Extended leg kits 36”
O Control Voltage 24V O Extended leg kits 48~
O Fan Cycling Ambient Thermostat O Gold Coat Fin
O Fan Cycling Aquastat Thermostat O Copper Fin
O Fan Cycling Control by Others O Heresite Coating
O Non-fused disconnect O 50 Hz
O Horizontal air discharge configuration
Customer Info:
Name: Telephone Number:

Fax: Email:

Fax or email completed sheet to your sales representative.
Extra copy of this form available on page 30
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TYPICAL APPLICATIONS

Data Center / Computer Rooms

Fluid Coolers are suitable for use with Computer Room
Air Conditioning (CRAC) Units. (see lllustration below)

Dry Type Fluid Coolers are particularly suitable for ap-
plications where long pipe runs of refrigerant piping to
an air cooled condenser are not practical. Cooling Tower
maintenance and winter operation issues are eliminated.
Piping can be easily installed and low ambient control
can be used using water regulating valves. Fluid cooler
can be easily connected to city water for emergency use.

The glycol loop is sometimes connected to a “Free-Cool-
ing” Economizer Coil within the CRAC unit, which allows
for partial free-cooling when the glycol loop temperature
is below the CRAC units return air temperature.

Dual Pump Pkg c/w

Industrial Glycol /Water Cooling Systems

Water pollution issues and water conservation have
become critical in recent years. The “Once-Only” use of
water for industrial process cooling has been wasteful
and often unnecessary. By using a dry type Fluid Cooler,
glycol/water for industrial process cooling applications
can be cooled to within 10°F (6°C) of the ambient dry
bulb temperature. The water is continuously re-circulated
and remains in a closed system so reducing the problem
of corrosion normally encountered in non re-circulated
systems.

Considerable savings can be affected by using a Dry
Type Fluid Cooler. Many industrial applications have
seen water consumption being reduced by millions of gal-
lons and reduced maintenance costs to a fraction of that
experienced prior to the use of a closed non re-circulated
system. (see illustration below)

——\ ——\ Expansion Tank Dual Pump Pkg c/w
p—:— B E ion Tank
[ Dry Fluid Cooler iy — —— xpansion Tan
, [ o—e—1- 31
Dry Fluid Cooler ==
- HE
Computer Room Air
Conditioner( CRAC)U nit Computer
Room AC Glycol/Water Glycol/Water Cooler
J (CRAC) Cooled Cooled for
Glycol / Unit Cooling Chiller Glycol/Water
Water Secondary System 0 Cooled
%c:)or:zd Heat Cooling
: Exchanger E c System
Process v b
Heat A N H—
Load P D
| [ ]
L ]
Remote Radiators for Diesel and Gas Engines
A remote radiator is usually required with the larger style Dual Pump F_’rkg E’W
of diesel engine. The Fluid Cooler is suitable for this type Y c— — xpansion Tan
of application. Designed to give the customer trouble free I_ . —

: : Dry Fluid Cooler i~
operation, the multiple fan arrangement reduces the pos- b = =
sibility of down time. Units are completely pre-assembled T T =g
and require only piping and electrical connections. (see J |_ gy
illustration to the right) Remote '

Radiator
for . :
) Diesel Engine
Engine
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PHYSICAL / MECHANICAL DATA
SINGLE ROW MODELS (1 through 3 fans)

850 RPM | (A) | 1140RPM | (C) 550 RPM (B) ECM E) | (M) APPROX.
o ot o8 of o | o® | INTERNAL DRY
MODEL = <Z( E AIR FLO(l\)N %g AIR FL(()l\)N %g AIR FL(()l\)N %g AIR FLO(l\)N %g %g VOLUME @ | SHIPPING
NO. - 8 RATE 2 @ RATE 2 @ RATE 2 @ RATE 2 @ 2 @ WEIGHT
CFM (m?h) [dBA| CFM (m?®h) [dBA| CFM (m?%h) [dBA] CFM (m%h) | dBA [dBA | US (LITRES) | LBS. (kg.)
BFL 11*-308| 8 | 1x 1| 8700 (14780)[ 53 |11300 (19200) [ 61 | 5400 (9170) | 44 | 11300 (19200) | 56 | 58 | 4.0 (15.1) | 355 (161)
BFL 11*-310| 10 | 1 x 1 | 8400 (14270)| 53 |11000 (18690) | 61 | 5200 (8830) | 44 | 11000 (18690) | 56 | 58 | 4.0 (15.1) | 360 (164)
BFL 11*-312| 12 | 1 x 1 | 8100 (13760)[ 53 |10600 (18010) [ 61 | 5000 (8500) | 44 | 10600 (18010) | 56 | 58 | 4.0 (15.1) | 370 (168)
BFL 11*-408] 8 | 1x 1| 8300 (14100)| 53 |10700 (18180) | 61 | 5100 (8660) | 44 | 10700 (18180) | 56 | 58 | 5.3 (20.1) | 380 (173)
BFL 11*-410| 10 | 1 x 1 | 8000 (13590)( 53 |10400 (17670) [ 61 | 5000 (8500) | 44 | 10400 (17670) | 56 | 58 53 (20.1) | 390 (177)
BFL 11*-412] 12 | 1x1 | 7700 (13080)| 53 [10100 (17160) | 61 | 4900 (8330) | 44 | 10100 (17160) | 56 | 58 5.3 (20.1) | 400 (182)
BFL 11*-508| 8 | 1x 1| 7900 (13420)| 53 |10000 (16990) | 61 | 4800 (8160) | 44 | 10000 (16990) | 56 | 58 6.6 (25.0) | 405 (184)
BFL 11*-510| 10 | 1 x 1 | 7600 (12910)[ 53 | 9700 (16480) | 61 | 4600 (7820) | 44 | 9700 (16480) | 56 | 58 6.6 (25.0) | 420 (191)
BFL 11*-512| 12 | 1 x 1 | 7300 (12400) 53 | 9400 (15970) [ 61 | 4500 (7650) | 44 | 9400 (15970) | 56 | 58 6.6 (25.0) | 430 (195)
BFL 12*-208| 8 | 1 x 2 ]18200 (30920)| 55 |24000 (40780) | 63 | 11600 (19710) 46 | 24000 (40780)| 58 | 60 | 5.2 (19.7) | 665 (302)
BFL 12*-210] 10 | 1 x 2 |17600 (29900)| 55 |23200 (39420) | 63 | 11200 (19030)| 46 | 23200 (39420)| 58 | 60 | 5.2 (19.7) | 670 (305)
BFL 12*-212| 12 | 1 x 2 |17000 (28880)| 55 |22400 (38060) | 63 | 10800 (18350)| 46 | 22400 (38060) | 58 | 60 | 5.2 (19.7) | 680 (309)
BFL 12*-308| 8 |1 x 2 ]17400 (29560)| 55 |22600 (38400) | 63 |10800 (18350) 46 | 22600 (38400)| 58 | 60 | 7.7 (29.1) | 710 (323)
BFL 12*-310| 10 | 1 x 2 |16800 (28540)| 55 |22000 (37380) | 63 | 10400 (17670)( 46 | 22000 (37380) | 58 | 60 | 7.7 (29.1) | 720 (327)
BFL 12*-312| 12 | 1 x 2 |16200 (27520)| 55 |21200 (36020) | 63 | 10000 (16990) 46 | 21200 (36020) | 58 | 60 | 7.7 (29.1) | 740 (336)
BFL 12*-408| 8 | 1x 2 ]16600 (28200)| 55 |21400 (36360) | 63 |10200 (17330)( 46 | 21400 (36360) [ 58 | 60 | 10.3 (39.0) | 770 (350)
BFL 12*-410] 10 | 1 x 2 |16000 (27180)| 55 |20800 (35340) | 63 | 10000 (16990) 46 | 20800 (35340) | 58 | 60 | 10.3 (39.0) | 780 (355)
BFL 12*-412| 12 | 1 x 2 |15400 (26160)| 55 |20200 (34320) | 63 | 9800 (16650) 46 | 20200 (34320) | 58 | 60 | 10.3 (39.0) | 800 (364)
BFL 12*-508| 8 | 1 x 2 |15800 (26840)| 55 |20000 (33980) | 63 | 9600 (16310) 46 | 20000 (33980) | 58 | 60 | 12.9 (48.8) | 830 (377)
BFL 12*-510] 10 | 1 x 2 |15200 (25820)| 55 |19400 (32960) | 63 | 9200 (15630) 46 | 19400 (32960) | 58 | 60 | 12.9 (48.8) | 840 (382)
BFL 12*-512| 12 | 1 x 2 |14600 (24810)| 55 |18800 (31940) | 63 | 9000 (15290) 46 | 18800 (31940) | 58 | 60 | 12.9 (48.8) | 860 (391)
BFL 13*-308| 8 | 1 x 3 ]26100 (44340)| 56 |33900 (57600) | 64 |16200 (27520) 47 | 33900 (57600) | 59 | 61 | 11.5 (43.5) | 1050 (477)
BFL 13*-310] 10 | 1 x 3 |25200 (42810)| 56 |33000 (56070) | 64 |15600 (26500) 47 | 33000 (56070) | 59 | 61 | 11.5 (43.5) | 1075 (489)
BFL 13*-312| 12 | 1 x 3 |24300 (41290)| 56 |31800 (54030) | 64 |15000 (25490) 47 | 31800 (54030)| 59 | 61 | 11.5 (43.5) | 1100 (500)
BFL 13*-408| 8 | 1 x 3 ]24900 (42310)| 56 |32100 (54540) | 64 |15300 (25990) 47 | 32100 (54540) | 59 | 61 | 15.3 (57.9) | 1150 (523)
BFL 13*-410] 10 | 1 x 3 |24000 (40780)| 56 |31200 (53010) | 64 |15000 (25490) 47 | 31200 (53010) [ 59 | 61 | 15.3 (57.9) | 1175 (534)
BFL 13*-412] 12 | 1 x 3 23100 (39250)| 56 |30300 (51480)| 64 |14700 (24980) 47 | 30300 (51480) [ 59 | 61 | 15.3 (57.9) | 1200 (545)
BFL 13*-508| 8 | 1 x 3 ]23700 (40270)| 56 |30000 (50970) | 64 |14400 (24470)( 47 | 30000 (50970) | 59 | 61 | 19.2 (72.7) | 1250 (568)
BFL 13*-510| 10 | 1 x 3 |22800 (38740)| 56 |29100 (49440) | 64 |13800 (23450) 47 | 29100 (49440) | 59 | 61 | 19.2 (72.7) | 1275 (580)
BFL 13*-512] 12 | 1 x 3 21900 (37210)| 56 |28200 (47910) | 64 |13500 (22940)| 47 | 28200 (47910) [ 59 | 61 | 19.2 (72.7) | 1300 (591)
NOTES:
*  Insert voltage code (see Nomenclature, page 2)
(1) For 50 HZ fan data, use 60 Hz CFM (m3/h) x 0.83
(2) Sound level pressure at 30 ft (10m)
(3) Not including headers.
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PHYSICAL / MECHANICAL DATA
SINGLE ROW MODELS (4 through 7 fans)

850 RPM | (A) | 1140RPM | (C) 550 RPM | (B) ECM (E) | (M) APPROX.
] Qs at Qs oS | a® | INTERNAL DRY
MODEL |, | ZL| AIRFLOW | 25| ARFLOW | Zg | AIRFLOW |Zg| ARFLOW |23 |3g| VOLUME® | SHIPPING
NO. =S| RATE® |og| RATE® | 0Op RATE® | OF RATE® |07 |0g WEIGHT
(§) - - - - -

CFM (m3h) |dBA| CFM (m¥h) |dBA| CFM (m¥h) |dBA| CFM (m*h) |dBA|dBA| US (LITRES) | LBS. (kg.)
BFL 14*-308] 8 |1 x4|34900 (59300)| 57 |45400 (77130)( 65 |21700 (36870)| 48 | 45400 (77130) | 60 | 62 | 15.3 (57.9) | 1425 (648)
BFL 14*-310| 10 | 1 x 4 | 33800 (57430)| 57 |43900 (74590)| 65 |21000 (35680)| 48 |43900 (74590) [ 60 | 62 | 15.3 (57.9) | 1450 (659)
BFL 14*-312| 12 | 1 x4 | 32600 (55390)| 57 |42400 (72040)| 65 |20300 (34490) | 48 | 42400 (72040) | 60 | 62 | 15.3 (57.9) | 1475 (670)
BFL 14*-408| 8 | 1x4]33000 (56070)| 57 |42800 (72720)| 65 |20400 (34660) | 48 |42800 (72720) [ 60 | 62 | 20.4 (77.2) | 1525 (693)
BFL 14*-410| 10 | 1 x 4| 31900 (54200)| 57 |41400 (70340)| 65 |19800 (33640) | 48 |41400 (70340) [ 60 | 62 | 20.4 (77.2) | 1550 (705)
BFL 14*-412] 12 ] 1 x 4| 30800 (52330)| 57 ]40000 (67960)( 65 |19100 (32450) | 48 | 40000 (67960) | 60 | 62 | 20.4 (77.2) | 1600 (727)
BFL 14*-508| 8 | 1x4]31600 (53690)| 57 |40000 (67960)| 65 | 19200 (32620) | 48 | 40000 (67960) [ 60 | 62 | 25.4 (96.1) | 1625 (739)
BFL 14*-510| 10 | 1 x 4 | 30400 (51650)| 57 |38800 (65920)| 65 |18400 (31260) | 48 | 38800 (65920) [ 60 | 62 | 25.4 (96.1) | 1675 (761)
BFL 14*-512| 1211 x 429200 (49610)| 57 |37600 (63880)| 65 | 18000 (30580)| 48 | 37600 (63880) [ 60 | 62 | 25.4 (96.1) | 1725 (784)
BFL 15*-308] 8 |1 x 543700 (74250)| 58 |56700 (96330)( 66 |27100 (46040)| 49 | 56700 (96330) | 61 | 63 | 19.1 (72.3) | 1725 (784)
BFL 15*-310| 10 | 1 x 5] 42200 (71700)| 58 |54900 (93280)| 66 |26200 (44510)| 49 |54900 (93280) [ 61 | 63 | 19.1 (72.3) | 1800 (818)
BFL 15*-312| 12 | 1 x 540800 (69320)| 58 |53000 (90050)| 66 |25300 (42980) | 49 |53000 (90050) [ 61 | 63 | 19.1 (72.3) | 1850 (841)
BFL 15*-408| 8 | 1x5]41200 (70000)| 58 |53500 (90900)| 66 |25600 (43490)| 49 |53500 (90900) | 61 | 63 | 25.4 (96.1) | 1925 (875)
BFL 15*-410] 10 | 1 x 5] 39800 (67620)| 58 |51800 (88010)| 66 |24700 (41970) | 49 |51800 (88010) | 61 | 63 | 25.4 (96.1) | 1950 (886)
BFL 15*-412| 12 |1 x 5] 38500 (65410)| 58 |50000 (84950)| 66 |23900 (40610)| 49 | 50000 (84950) [ 61 | 63 | 25.4 (96.1) | 2000 (909)
BFL 15*-508| 8 |1 x5]39500 (67110)| 58 |50000 (84950)| 66 |24000 (40780)| 49 |50000 (84950) [ 61 | 63 | 31.7 (120.0)] 2125 (966)
BFL 15*-510| 10 | 1 x 5] 38000 (64560)| 58 |48500 (82400)| 66 |23000 (39080)| 49 | 48500 (82400) [ 61 | 63 | 31.7 (120.0)] 2150 (977)
BFL 15*-512| 12 | 1 x 5] 36500 (62010)|] 58 |47000 (79850)| 66 |22500 (38230) | 49 | 47000 (79850) | 61 | 63 | 31.7 (120.0)] 2200 (1000)
BFL 16*-408| 8 | 1 x6]49400 (83930)| 59 |64200 (109080)] 67 |30700 (52160) | 50 | 64200 (109080)| 62 | 64 | 30.4 (115.1)| 2275 (1034)
BFL 16*-410) 10 | 1 x 6 | 47800 (81210)| 59 |62100 (105510)| 67 |29700 (50460) | 50 | 62100 (105510)| 62 | 64 | 30.4 (115.1)] 2300 (1045)
BFL 16*-412| 12 | 1 x 6 | 46200 (78490)| 59 |60000 (101940)| 67 |28700 (48760) | 50 | 60000 (101940)| 62 | 64 | 30.4 (115.1)]| 2350 (1068)
BFL 16*-508| 8 | 1x6]47400 (80530)| 59 |60000 (101940)| 67 |28800 (48930) | 50 | 60000 (101940)| 62 | 64 | 38.0 (143.8)| 2475 (1125)
BFL 16*-510| 10 | 1 x 6 | 45600 (77470)| 59 |58200 (98880)| 67 |27600 (46890) | 50 | 58200 (98880) | 62 | 64 | 38.0 (143.8)| 2500 (1136)
BFL 16*-512| 12 |1 x 6 | 43800 (74420)| 59 |56400 (95820)| 67 |27000 (45870) | 50 | 56400 (95820) | 62 | 64 | 38.0 (143.8)] 2550 (1159)
BFL 17*-408| 8 |1 x 757700 (98030)| 59 |74900 (127260)| 67 | 35800 (60820) | 50 | 74900 (127260)| 62 | 65 | 35.5 (134.4)| 2675 (1216)
BFL 17*-410] 10 | 1 x 7 | 55800 (94800)| 59 |]72500 (123180)( 67 | 34600 (58790) | 50 | 72500 (123180)| 62 | 65 | 35.5 (134.4)| 2700 (1227)
BFL 17*-412| 12 | 1 x 7 | 53900 (91580)| 59 |70000 (118930)] 67 | 33400 (56750) | 50 | 70000 (118930)| 62 | 65 | 35.5 (134.4)] 2750 (1250)
BFL 17*-508 | 8 |1 x 755300 (93950)| 59 |70000 (118930)] 67 |33600 (57090) | 50 | 70000 (118930)| 62 | 65 | 44.3 (167.7)] 2875 (1307)
BFL 17*-510] 10 | 1 x 7| 53200 (90390)| 59 |67900 (115360)] 67 |32200 (54710) | 50 | 67900 (115360)| 62 | 65 | 44.3 (167.7)] 2900 (1318)
BFL 17*-512] 12 |1 x 7 | 51100 (86820)| 59 ]65800 (111790)[ 67 ]| 31500 (53520) | 50 | 65800 (111790)| 62 | 65 | 44.3 (167.7)] 2950 (1341)
NOTES:
*  Insert voltage code (see Nomenclature, page 2)
(1) For 50 HZ fan data, use 60 Hz CFM (m?3/h) x 0.83
(2) Sound level pressure at 30 ft (10m)
(3) Not including headers.
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PHYSICAL / MECHANICAL DATA
DOUBLE ROW MODELS

850RPM | (A) | 1140RPM | (C) | 550RPM | (B) ECM ® | APPROX.
o ot ot ad o® [a® | INTERNAL DRY
MODEL |, |ZE| AIRFLOW |Zg| ARFLOW |Zg| ARFLOW |Zg| ARFLOW |Z4|Z4d|voLume® | SHIPPING
NO. Tg| RrRaTE® |og| RATE® |0z | RATE® |oz| RATE® |5z |og WEIGHT
(&) — - — — —
CFM (m¥h) |dBA| CFM (m¥h) |dBA| CFM (m%¥h) |dBA| CFM (m%¥h) |dBA|dBA|US (LITRES)|LBS. (kg.)
BFL 22208 8 |2 x 236400 (61840) | 57 | 48000 (81550)| 65 | 23200 (39420) | 48 | 48000 (81550) | 60 | 62 | 10.3 (39.0) | 1250 (568)
BFL 22+-210 [ 10| 2 x 2] 35200 (59800) [ 57 | 46400 (78830)| 65 | 22400 (38060) [ 48 | 46400 (78830) [ 60 | 62 [10.3 (39.0) [1275 (580)
BFL 2221212 |2 x 2] 34000 (57770) [ 57 | 44800 (76120)] 65 |21600 (36700) [ 48 44800 (76120)[ 60 | 62 [10.3 (39.0) [1300 (591)
BFL 22+-308| 8 |2x 234800 (59130) | 57 | 45200 (76790)| 65 | 21600 (36700) | 48 | 45200 (76790) | 60 | 62 | 15.5 (58.7) | 1325 (602)
BFL 22*-310] 10 | 2x 2] 33600 (57090) | 57 | 44000 (74760)| 65 |20800 (35340) | 48 | 44000 (74760) | 60 | 62 |15.5 (58.7) [ 1350 (614)
BFL 22*-312[ 12| 2 x 2] 32400 (55050) [ 57 | 42400 (72040)] 65 |20000 (33980) | 48 42400 (72040) [ 60 | 62 |15.5 (58.7) [1400 (636)
BFL 22*-408| 8 |2x2]33200 (56410) | 57 | 42800 (72720)| 65 |20400 (34660) | 48 | 42800 (72720)| 60 | 62 | 20.6 (78.0) | 1450 (659)
BFL 22*-410 | 10| 2x 2| 32000 (54370) | 57 | 41600 (70680)| 65 | 20000 (33980) | 48 | 41600 (70680) | 60 | 62 | 20.6 (78.0) | 1475 (670)
BFL 22*-412 |12 |2 x 2] 30800 (52330) | 57 | 40400 (68640)[ 65 [19600 (33300) | 48 [40400 (68640) | 60 | 62 | 20.6 (78.0) [1525 (693)
BFL 22*-508] 8 [2x2[31600 (53690) [ 57 | 40000 (67960)] 65 |19200 (32620) [ 48 [ 40000 (67960) | 60 | 62 |25.7 (97.3) [1575 (716)
BFL 22*-510] 10| 2 x 2] 30400 (51650) | 57 | 38800 (65920) 65 |18400 (31260) | 48 | 38800 (65920) | 60 | 62 | 25.7 (97.3) 1600 (727)
BFL 22+-512 | 12| 2 x 2| 29200 (49610) | 57 | 37600 (63880)| 65 | 18000 (30580) | 48 | 37600 (63880) | 60 | 62 | 25.7 (97.3) | 1650 (750)
BFL 23308 ] 8 |2 x 3| 52200 (88690) | 59 | 67800 (115190)] 67 | 32400 (55050) | 50 | 67800 (115190)[ 62 | 64 |23.0 (87.1) [ 2025 (920)
BFL 23+-310] 10 |2 x 3] 50400 (85630) [ 59 | 66000 (112130)] 67 |31200 (53010) [ 50 | 66000 (112130)[ 62 | 64 [23.0 (87.1) [2050 (932)
BFL 23*312| 12| 2 x 3] 48600 (82570) | 59 | 63600 (108060) 67 |30000 (50970) | 50 | 63600 (108060)| 62 | 64 |23.0 (87.1) 2100 (955)
BFL 23+-408 | 8 |2 x 3] 49800 (84610) | 59 | 64200 (109080) 67 |30600 (51990) | 50 | 64200 (100080)| 62 | 64 |30.7 (116.2)] 2175 (989)
BFL 23*-410 | 10| 2 x 3| 48000 (81550) | 59 | 62400 (106020) 67 |30000 (50970) | 50 | 62400 (106020)| 62 | 64 |30.7 (116.2)| 2225 (1011)
BFL 23*-412 | 12| 2 x 3| 46200 (78490) | 59 | 60600 (102960) 67 |29400 (49950) | 50 | 60600 (102960)| 62 | 64 |30.7 (116.2)| 2275 (1034)
BFL 23508 ] 8 |2 x 347400 (80530) | 59 | 60000 (101940)] 67 |28800 (48930) | 50 | 60000 (101940)[ 62 | 64 |38.3 (145.0)] 2325 (1057)
BFL 23*-510] 10 | 2 x 3| 45600 (77470) | 59 | 58200 (98880)| 67 | 27600 (46890) | 50 | 58200 (98880) | 62 | 64 | 38.3 (145.0)| 2400 (1091)
BFL 23*-512 | 12| 2 x 3| 43800 _(74420) | 59 | 56400 (95820)| 67 | 27000 (45870) | 50 | 56400 (95820) | 62 | 64 | 38.3 (145.0)| 2450 (1114)
BFL 24*-308] 8 |2 x 469900 (118760)[ 60 | 90700 (154100) 68 |43300 (73570) [ 51 | 90700 (154100)[ 63 | 65 [30.6 (115.8)] 2675 (1216)
BFL 24*-310] 10 | 2 x 4] 67600 (114850)| 60 | 87800 (149170) 68 [41900 (71190) | 51 | 87800 (149170)| 63 | 65 | 30.6 (115.8)| 2725 (1239)
BFL 24*-312 | 12| 2 x 4| 65300 (110940)| 60 | 84800 (144080) 68 |40500 (68810) | 51 | 84800 (144080)| 63 | 65 | 30.6 (115.8)| 2800 (1273)
BFL 24*-408 | 8 |2 x 4]65900 (111960)| 60 | 85600 (145430) 68 |40900 (69490) | 51 | 85600 (145430)| 63 | 65 | 40.7 (154.1)| 2900 (1318)
BFL 24*-410 [ 10| 2 x 4| 63800 (108400)[ 60 | 82800 (140680) 68 |39600 (67280) | 51 | 82800 (140680)[ 63 | 65 [40.7 (154.1)] 2950 (1341)
BFL 24*-412 | 12| 2 x 4] 61600 (104660)] 60 | 80000 (135920) 68 [38200 (64900) | 51 | 80000 (135920)| 63 | 65 | 40.7 (154.1)| 3025 (1375)
BFL 24*508 | 8 |2 x 4]63200 (107380)] 60 | 80000 (135920) 68 | 38400 (65240)| 51 | 80000 (135920)| 63 | 65 | 50.9 (192.7)| 3125 (1420)
BFL 24*-510] 10 | 2 x 4] 60800 (103300)| 60 | 77600 (131840) 68 [36800 (62520)| 51 | 77600 (131840) 63 | 65 | 50.9 (192.7)[ 3175 (1443)
BFL 24*-512 | 12| 2 x 4] 58400 (99220) | 60 | 75200 (127760) 68 [36000 (61160) | 51 | 75200 (127760)[ 63 | 65 | 50.9 (192.7)[ 3250 (1477)
BFL 25*-308 | 8 |2 x 587300 (148320)[ 61 [113400 (192670) 69 |54200 (92090) [ 52 [113400(192670) 64 | 66 |38.1 (144.2)| 3375 (1534)
BFL 25*-310 | 10 | 2 x 5] 84500 (143570)] 61 |109700 (186380) 69 |52400 (89030)| 52 |109700(186380) 64 | 66 |38.1 (144.2)| 3425 (1557)
BFL 25*-312| 12| 2 x 5] 81600 (138640)] 61 |106000 (180090) 69 |50600 (85970)| 52 |106000(180090) 64 | 66 |38.1 (144.2)| 3500 (1591)
BFL 25*-408 | 8 |2 x 582400 (140000)[ 61 |107000 (181790) 69 | 51100 (86820)[ 52 [107000(181790)] 64 | 66 [50.8 (192.3)| 3650 (1659)
BFL 25*-410 | 10 [ 2 x 5] 79700 (135410)] 61 [103500 (175850) 69 |49400 (83930)| 52 |103500(175850) 64 | 66 |50.8 (192.3)| 3700 (1682)
BFL 25*-412 [ 12| 2 x 5[ 77000 (130820)| 61 |100000 (169900) 69 |47800 (81210)| 52 [100000(169900)| 64 | 66 |50.8 (192.3)| 3775 (1716)
BFL 25508 | 8 |2 x 5] 79000 (134220)[ 61 |100000 (169900) 69 |48000 (81550)| 52 [100000(169900) 64 | 66 | 63.5 (240.4)| 3925 (1784)
BFL 25*-510] 10 |2 x 5] 76000 (129120)| 61 | 97000 (164800) 69 [46000 (78150)| 52 | 97000 (164800) 64 | 66 | 63.5 (240.4)| 4000 (1818)
BFL 25*-512 | 12| 2 x 5] 73000 (124030)| 61 | 94000 (159710) 69 | 45000 (76460)| 52 | 94000 (159710)| 64 | 66 | 63.5 (240.4)| 4075 (1852)
BFL 26*-408] 8 |2 x 6] 98900 (168030)| 62 |128400 (218150) 70 | 61300 (104150)[ 53 |128400(218150) 65 | 67 | 60.9 (230.5)] 4350 (1977)
BFL 26*-410] 10 |2 x 6] 95600 (162420)] 62 [124200 (211020)[ 70 [59300 (100750)| 53 [124200(211020)| 65 | 67 | 60.9 (230.5)| 4400 (2000)
BFL 26*-412 | 12| 2 x 6] 92400 (156990)] 62 |120000 (203880) 70 |57300 (97350)| 53 |120000(203880) 65 | 67 | 60.9 (230.5)| 4500 (2045)
BFL 26*-508 | 8 | 2 x 6] 94800 (161070)] 62 |120000 (203880) 70 |57600 (97860)| 53 |120000(203880) 65 | 67 | 76.0 (287.7)| 4675 (2125)
BFL 26*-510 | 10| 2 x 6| 91200 (154950)| 62 |116400 (197760) 70 |55200 (93780)| 53 |116400(197760) 65 | 67 | 76.0 (287.7)| 4800 (2182)
BFL 26*-512 | 12| 2 x 6] 87600 (148830)| 62 [112800 (191650) 70 [54000 (91750)| 53 |112800(191650)[ 65 | 67 | 76.0 (287.7)[ 4900 (2227)
BFL 27°-408| 8 |2 x 7|115300 (195890)] 62 | 149800 (254510) 70 | 71600 (121650)| 53 |149800(254510) 65 | 68 | 70.9 (268.4)[ 5050 (2295)
BFL 27*-410 | 10 | 2 x 7111600 (189610)| 62 |144900 (246190) 70 | 69200 (117570)| 53 [144900(246190)| 65 | 68 | 70.9 (268.4)| 5100 (2318)
BFL 27*-412 | 12| 2 x 7107800 (183150)| 62 [140000 (237860) 70 |66900 (113660)| 53 [140000(237860) 65 | 68 | 70.9 (268.4)] 5200 (2364)
BFL 27*-508 | 8 |2 x 7]110600 (187910)] 62 |140000 (237860) 70 |67200 (114170)| 53 [140000(237860) 65 | 68 | 88.6 (335.4)| 5500 (2500)
BFL 27*-510 | 10 | 2 x 7 |106400 (180770)| 62 |135800 (230720) 70 | 64400 (109420)| 53 |135800(230720) 65 | 68 | 88.6 (335.4)| 5550 (2523)
BFL 27*-512 | 12| 2 x 7102200 (173640)| 62 131600 (223590)] 70 | 63000 (107040)| 53 [131600(223590)] 65 | 68 | 88.6 (335.4)| 5650 (2568)
NOTES:

*  Insert voltage code (see Nomenclature, page 2)

)
&)
©)

B60-BFL-PDI-4

For 50 HZ fan data, use 60 Hz CFM (m%/h) x 0.83
Sound level pressure at 30 ft (10m)
Not including headers.
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ELECTRICAL DATA

850 RPM MODELS

NO. OF 208-230/3/60 460/3/60 575/3/60

M()F¢c')\le ngﬁ" MCA MOP | WATTS T(F)Eﬁ" MCA MOP | WATTS ngﬁ" MCA MOP WATTS
1 49 6.1 15.0 900 2.2 2.8 15 900 2.1 2.6 15.0 1040
2 9.8 11.0 15.0 1800 4.4 5.0 15 1800 42 47 15.0 2080
3 14.7 15.9 20.0 2700 6.6 7.2 15 2700 6.3 6.8 15.0 3120
4 19.6 20.8 25.0 3600 8.8 9.4 15 3600 8.4 8.9 15.0 4160
5 245 31.0 35.0 4500 11.0 11.6 15 4500 10.5 11.0 15.0 5200
6 29.4 36.0 40.0 5400 13.2 16.0 20 5400 12.6 16.0 20.0 6240
7 34.3 41.0 45.0 6300 15.4 16.0 20 6300 14.7 16.0 20.0 7280
8 39.2 46.0 50.0 7200 17.6 21.0 25 7200 16.8 21.0 25.0 8320
10 49.0 61.0 70.0 9000 22.0 26.0 30 9000 21.0 26.0 30.0 10400
12 58.8 71.0 80.0 | 10800 26.4 31.0 35 10800 25.2 31.0 35.0 12480
14 68.6 81.0 90.0 | 12600 30.8 36.0 40 12600 29.4 36.0 40.0 14560

1140 RPM MODELS

NO. OF 208-230/3/60 460/3/60 575/3/60

M(I):¢(')\IRS TIC:)LTQL MCA MOP | WATTS TELT":L MCA MOP | WATTS TIC:’LTQL MCA MOP WATTS
1 6.6 8.3 15 1860 3.1 3.9 15 1860 2.5 3.1 15 1860
2 13.2 16.0 20 3720 6.2 7.0 15 3720 5.0 5.6 15 3720
3 19.8 215 25 5580 9.3 10.1 15 5580 75 8.1 15 5580
4 26.4 31.0 35 7440 12.4 16.0 20 7440 10.0 10.6 15 7440
5 33.0 41.0 45 9300 15.5 16.0 20 9300 12.5 16.0 20 9300
6 39.6 46.0 50 11160 18.6 21.0 25 11160 15.0 16.0 20 11160
7 46.2 51.0 60 13020 217 26.0 30 13020 17.5 21.0 25 13020
8 52.8 61.0 70 14880 24.8 31.0 35 14880 20.0 21.0 25 14880
10 66.0 81.0 90 18600 31.0 36.0 40 18600 25.0 31.0 35 18600
12 79.2 91.0 100 | 22320 37.2 46.0 50 22320 30.0 36.0 40 22320
14 92.4 111.0 125 | 26040 434 51.0 60 26040 35.0 41.0 50 26040

550 RPM MODELS

NO. OF 208-230/3/60 460/3/60 575/3/60

Mo'?(')\le TELTQL MCA MOP | WATTS T(F)LTQL MCA MOP | WATTS TELTQL MCA MOP WATTS
1 2.8 3.5 15 355 1.3 1.6 15 355 1.1 1.4 15 355
2 5.6 6.3 15 710 2.6 2.9 15 710 2.2 25 15 710
3 8.4 9.1 15 1065 3.9 42 15 1065 3.3 3.6 15 1065
4 11.2 11.9 15 1420 5.2 5.5 15 1420 44 47 15 1420
5 14.0 16.0 20 1775 6.5 6.8 15 1775 55 5.8 15 1775
6 16.8 21.0 25 2130 7.8 8.1 15 2130 6.6 6.9 15 2130
7 19.6 21.0 25 2485 9.1 9.4 15 2485 7.7 8.0 15 2485
8 22.4 26.0 30 2840 10.4 10.7 15 2840 8.8 9.1 15 2840
10 28.0 31.0 35 3550 13.0 16.0 20 3550 11.0 11.3 15 3550
12 33.6 41.0 45 4260 15.6 16.0 20 4260 13.2 16.0 20 4260
14 39.2 46.0 50 4970 18.2 21.0 25 4970 15.4 16.0 20 4970

B60-BFL-PDI-4 -8- 06/04/18



LOW AMBIENT OPERATION

Fan Cycling Control

When a remote air cooled Fluid Cooler is installed out-
doors, it will be subjected to varying temperatures. Within
many areas, winter to summer annual temperature swings
can be as high as 120°F (48.9°C) or so. This will have a
major impact on the performance of the Fluid Cooler. As
the ambient temperature drops, the Fluid Cooler capacity
increases due to a wider temperature difference between
ambient air and entering fluid temperature. As this hap-
pens, the leaving fluid temperature drops as well.

Cycling of the Fluid Cooler fans helps control the leav-
ing fluid temperature. With this approach to solving low
ambient problems, fans are taken off-line one at a time

or in pairs. Itis not recommended that multiple fan Fluid

Coolers cycle more than two (2) fans per step. The reason

for this is that the fluid temperature will change drastically
as several fans are taken off-line at the same time. This
could result in excessive tube stress within the unit, due
to rapid expansion and contraction of the coil which could
lead to needless tube failure.

Fans closest to the inlet header should be set to run when-
ever the fluid circulating pump is running.

Substantial fan motor power savings can be realized as
well using this method.

For low ambient conditions, optional
Aquastats (Fluid Temperature
Controllers) are used to cycle fans

on and off as required to maintain
constant leaving glycol/water
temperature as per the schedules below.

Fan Cycling Control Schedules

FAN ARRANGEMENT

FAN ARRANGEMENT

e, | JRsn. | Rsee s, | en | et
SINGLE Dgg\?vLE CYCLED | OPERATION | SPEED CONTROL SINGLE Dgg\?v'-E CYCLED | GPERATION | SPEED CONTROL
HgAL’):EAl\a’\éND 6 FAN 12 FAN
=

CONTROL — %—o 5TH STAGE
?Eli,:% 4 FAN — %—o 4TH STAGE
- — %—o 3RD STAGE

. — "4—0 1 STAGE — %—o 2ND STAGE
‘,;A‘:Nr \_6‘ FAN\_‘ — @ ‘%—o 1'ST STAGE
o T T  —

_ FAN

— 4—0 2ND STAGE g_ﬁ;’i Iadya

— @ ‘4—0 1'ST STAGE - &

T ) -] — 4—0 5TH STAGE
ﬁ 8 FAN — %—0 4TH STAGE

— F/?N — %—0 3'RD STAGE
— %—o 3RD STAGE — *—' 2'ND STAGE
— 4—0 2ND STAGE — *} P

— '4—0 1'ST STAGE — ‘4

T = -] — T —

5 FAN 10 FAN

-[@lE

— 4—0 4TH STAGE

— 4—0 3RD STAGE

— 4—0 2ND STAGE

— @ ‘4—0 1'ST STAGE

T T | —

B60-BFL-PDI-4 -9-
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WIRING DIAGRAM
AQUASTAT FAN CYCLING
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BFL

COMPARATIVE SOUND DATA 550/850/114%@
(dBA vs. RPM vs. Number of Fans) 60Hz

UNIT SOUND DATA

85.0
80.0 +{ 1140 RPM )
|
( “M" EC MOTOR )
75.0 '
(“E' ECMOTOR )
t 1
850 RPM
e 700
®
L 650
©
*("550 RPM
60.0
55.0
50.0 . . . . .
0 6 8 10 12 14 16
NUMBER OF FANS
dBA @ 10 ft (3 m)
# of Fans
1140 RPM 850 RPM 550 RPM "E" EC MOTOR | "M" EC MOTOR
1 70.3 62.3 53.3 65.3 67.8
2 72.3 64.3 55.3 67.3 69.8
3 73.3 65.3 56.3 68.3 70.8
4 74.3 66.3 57.3 69.3 71.8
5 75.3 67.3 58.3 70.3 72.8
6 76.3 68.3 59.3 71.3 73.8
7 76.8 68.8 59.8 71.8 74.3
8 77.3 69.3 60.3 72.3 74.8
10 78.3 70.3 61.3 73.3 75.8
12 79.3 71.3 62.3 74.3 76.8
14 79.8 71.8 62.8 74.8 77.3

B60-BFL-PDI-4
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ABOUT EC MOTORS

Fluid coolers utilizing electrically commutated motor
(EC motor) technology offer many benefits; Improved
Efficiency, Reduced Sound Levels, Speed Control,
Simplicity and Reliability

Efficiency

The speed control function of an EC motor allows the
condenser to run at optimized energy levels at differ-
ent operating conditions. Up to 75% in energy sav-
ings can be realized when comparing the EC motor
speed control method to a conventional fan cycling
method.

See table below for power consumption and energy
savings comparisons.

ECIMOTORS

Sound

As EC motor speeds vary for different operating
conditions they also offer reduced sound levels when
compared to conventional motor running full speed.
Sound levels are reduced on cooler days and in eve-
nings. Refer to page 12 for sound ratings at different
speeds.

Simplicity and Reliability

The installation and control of EC motors is very
simple compared to other methods of speed control
used on conventional AC motors. Lower running op-
erating temperatures and smooth transitional speed
changes make EC motors durable and reliable.

POWER CONSUMPTION COMPARISON

POWER CONSUMPTION COMPARISON -8 FAN EC MOTOR CONDENSER vs. 8 FAN 1140 RPM CONDENSER,
10 FAN 850 RPM CONDNSER & 14 FAN 550 RPM CONDENSER - (Capacity - 75 MBH/TD)

16

TYPICAL

RANGE
14

OPERATING

A

i
o

8 FAN 1140 RPM
____________ =4

o]

Power Consumption (kW)

10 FAN 850 RPM

< _ 17777

14 FAN 550 RPM

:7'V

60%

70% 80% 90% 100%

Load Requirement

B60-BFL-PDI-4
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“““““““““““““““““““““““ LEGEND

Lt L2 (3  REFER TO DATAPLATE FOR

ST, e . ———_— e — |- A1 — A3SD TEWP CONTROLLER MODULE

© — CAPACITOR

CIR — CONTROL TRANSFORMER
DN — D350 DISPLAY MODULE

F - FUSE

FC — MASTER FAN CONTROL (BY OTHERS)
FCC — FAN CYCLING CONTROL

(AMBEENT  OR SOLID—STATE RELAY)

M — FAN MOTOR

MC — MOTOR CONTACTOR

51 — S350 TEMP STAGE CONTROLLER MODULE
TH — TERMINAL BLOCK

Y1 - Y350 PONER SUPPLY MODULE

* — FIELD SUPPLED BY OTHERS

OPTIONAL JOHNSON
PROPORTIONAL PLUS INTEGRAL
TEMPERATURE CONTROL

*EC MOTORS REQUIRE CONSTANT POWER AT MAIN FEED.
FAN CYCLING FUNCTION TO BE CONTROLLED USING 24V RELAY.
DO NOT CYCLE BY MAIN POWER FAN CONTACTOR.

06/04/18
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)
L !
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|
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(ORY) =
< el elils SR . ]
Z -l | R | Baee
_ _ _ O ! ! END.
MODULE I
— o - gaoen seoen o o o0 it ]
D CABLE CABLE CABLE CABLE Caple rome wnos !
N T o @ I !
— O
@) 28, 7 | NOTES
W M — =z |x4 H 9 ! " 1. USE COPPER CONDUCTORS ONLY
T @ ! ' L _ _ 2. USE 75°C WIRE (OR HIGHER)
3 =] 3. OPTIONAL COMPONENTS —FACTORY OR
R W R | g rs - INSTALLED BY OTHERS
O O | —— - ——--——} J 4. CONDUCTORS/WIRNG
o X FACTORY WIRING
O EC FAN MOTOR EC FAN MOTOR EC FAN MOTOR EC FAN MOTOR EC FAN MOTOR EC FAN MOTOR EC FAN MQTOR EC FAN MOTOR 2 L i e Y WIRING BY OTHERS
R P QV=FULL SPEED OV=FULL SPEED OV=FULL SPEED OV=FULL SPEED| OV=FULL SPEED OV=FULL SPEED OV=FULL SPEED 0V=FULL SPEED i T ~ OPTIONAL COMPONENT
T 10V=STOPPED 10V=STOPPED 10V=STOPPED 10V=STOPPED 10V=STOPPED 10V=STOPPED 10V=STOPPED 10V=STOPPED ! FACTORY WIRING
o 3 m - G=CREEN RD=RED YL=YELLOW
O _ _ _ i E pmu m+ijmu conroL cReun m BL=BLUE  ALL OTHER BLACK
+0] 21— o i
I e EC MOTORS REQUIRE CONSTANT POWER AT MAIN FEED. EHEE R T - O CBUmLANCE WG AL KARLCRBLE LocaL
M o FAN CYCLING CAN ONLY BE CONTROLLED THROUGH THE S || | R AN AND NATIONAL CODES.
(al] ELECTRONICS CONTROL CIRCUIT, NOT FAN CONTACTOR. S 10 0. o0 Sow friviig
) I (SEE EC MOTOR TERMINAL LAYOUT). 0V DC RUNS MOTORS WST 8 FELD SUpPLED LocATon
n v AT FULL SPEED, 10V DC STOPS MOTOR. VARIABLE SPEED SEDE DAL i
O A AVAILABLE BETWEEN 1-9V. SNTROTCReTT ()| ()
E QzZ FOR 0-10V MODE (0V=STOP,10V=FULL SPEED) INSTALL TRANSFORMER FUSES ()| (o),
JUMPER ACROSS +20V AND X2 AT MOTOR. [CPRIARY FUSES (2) Rea. |
N—r’ O [TRANS. VA VOLTS | AWPS e @
50 230 1
>~ CONTROL PANEL LAYOUT EC MOTOR TERMINAL LAYOUT |88 olC)
= o & = P ; M
o e - . o)
e own TR, ey
O oot e s e 1 s )| G
i o e e T .
N B B —
R
M osgoeor e N R o) B B WRE 0) e v
g e s 0 orn 4
4 LEAD BELDEN CHBLE CONTROL WRING  Sn S5 o b o oy o surty SEEEE=EE B
- ﬁ@m@@m@m@mw@ ﬁm@@m@m@mm@@ 83 2 L0 RO DIRNE CONTROL WG e Vot s s T ucion e s -
= rooE @ g BLE [ omeen FAN_MOTOR FUSES
M €9 9 <@ 9 QO o P GO El m loreEn JE—— ALL VOLTAGES 10 AMPS
— - - el BT R T 8 FAN A_N X 4) FLUID o_.m; WIRING DIAGRAM
= 0 06 00 0 O O o) 8 8| e (g e | vuz o ¢ o onee) o i VR R NONEER
A WOToR [E1GS AT OTOR CONTROL WRES A ey o2t e st e oo eny v g ——FFLW-MECM-LIT
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MOTORS

ECM "E" w/ OPTIONAL PROPORTIONAL AMBIENT CONTROL)

EC MOTOR WIRING
(DOUBLE ROW MODELS -

REFER T0 DATAPLATE FOR
ELECTRICAL REQUIREVENTS

U 12 15

|
DISCONNECT [
SWITCH 7 !
N
|
! I
4 g TBS V 7
[ OPTIONAL JOHNSON
PROPORTIONAL PLUS INTEGRAL
TEMPERATURE CONTROL
[ 3 TB2
PROPORTIONAL
PLUS INTEGRAL 3l !
TEMPERATURE I
CONTROL
m m @ @ m m A350PT-1C DM 7
|
T o " ! |
MODULE 7 !
D350
- e v e ve v 8350 o) 7
< % aeLoen < % aeLoen penay £ % sELoen L7 seom < % sELDeN mvu |
= CABLE = CABLE CABLE = CABLE = CABLE = CABLE = _ i "
<ouce JE serce | ERER Spuce spuce JE| P , 7
7568 B PR G B e !
I I i J o J P
o 5 @ 2ol L
9 I=| o| =@ =
= E EEE ER N HEIEE T L L
@ T TAT | um< R A N N I
N Aﬁ% Ziw 2 il J
1) 4\ P IGNI . 2 =
\& N N f & EE
M7 M2 \f M ore M8 T I | SpLCE
N J NS N’ N N Cl eox
EC FAN & MOTOR  EC FAN & MOTOR  EC FAN & MOTOR  EC FAN & MOTOR EC FAN & MOTOR  EC FAN & MOTOR  EC FAN & MOTOR  EC FAN & MOTOR |
OV = FULL SPEED OV = FULL SPEED OV = FULL SPEED OV = FULL SPEED OV = FULL SPEED OV = FULL SPEED OV = FULL SPEED OV = FULL SPEED

*EC MOTORS REQUIRE CONSTANT POWER AT MAIN FEED.
FAN CYCLING TO BE CONTROLLED USING 0-10V DC CONTROL
SUPPLY, NOT FAN CONTACTOR.

0V DC RUNS MOTORS AT FULL SPEED, 10V DC STOPS MOTOR.
TO RUN MOTORS FULL SPEED AT 10V DC AND STOPPED AT 0V
DC, A JUMPER MUST BE INSTALLED ON THE TERMINAL STRIP
BETWEEN GND & DIN2 (2 & 4, BLK & GRN)

BELDEN CABLE

ENSOR

0 @] Te3 ST | g
oS

CRN

IF_OPTIONAL TEMPERATURE
GONTROL IS NOT ORDERED
EXTERNAL 10-OV DC SIGNAL
MUST BE FIELD SUPPLIED

LEGEND

Al — A35D TEMP CONTROLLER MODULE
© — CAPACITOR
CIR — CONTROL TRANSFORMER
DN — D350 DISPLAY MODULE
F - FUSE
FC — MASTER FAN CONTROL (BY OTHERS)
FCC — FAN CYCLING CONTROL
(AMBEENT  OR SOLID—STATE RELAY)
M — FAN MOTOR
MC — MOTOR CONTACTOR
51 — S350 TEMP STAGE CONTROLLER MODULE
TH — TERMINAL BLOCK
Y1 - Y350 PONER SUPPLY MODULE
* — FIELD SUPPLED BY OTHERS

MOTOR ROTATION

NOTES

1. USE COPPER CONDUCTORS ONLY
USE 75°C WIRE (OR HIGHER)
OPTIONAL COMPONENTS —FACTORY OR
INSTALLED BY OTHERS
CONDUCTORS/WIRNG
—————  FACTORY WIRING
wwwwwww WIRING BY OTHERS
[ ~  OPTIONAL COMPONENT
FACTORY WIRING
G=GREEN RD=RED _YL=YELLOW
BL=BLUE  ALL OTHER BLACK

5. ALL FIELD WIRING MUST BE DONE IN

oo

e

CONTROL CIRCUIT
TRANSFORMER FUSES

PRIVARY FUSES (2) REQ'D.

CONTROL PANEL LAYOUT

DISCONNECT
SWTCH

e FEREETAHGER

[BBeaee

660600

‘2 °% "% 2 °f 2

QM §o

(AssorT] 0350

183

Emed

PPITC DM (OPTIONAL)

W w W B W

© O O O O O

8 6

FAN NOTOR LEADS.

[

N®) o ,

FAN MOTOR_CONTROL WIRES

TRANS. VA[ voLTS | AWPS
50

EC MOTOR TERMINAL LAYOUT 0 | os
575 0.5
MOTOR JUNCTION BOX TERMINAL IDENTIFICATION oo a0 | 12
575 0.5

250 | 230 35

FAN MOTOR FUSES
ALL VOLTAGES 10_AMPS

COMPLIANCE WITH ALL® APPLICABLE LOCAL
AND NATIONAL CODES.
FAN MOTOR
LOCATION

| _FAN uoror
SPLCE EDIES

(=)
)
()
oo}
()
©

o vy
. o|O)
—
oo eaeL B0
)
1 i
fE==r===q . vorar

"SPLICE BOKES

ok

8 FAN (2 X 4)

__[FLUID CLR. WIRING DIAGRAM

MOTOR CONDUITS

REVISIONS T DIAGRAN NOWBER

| I
#DINT(BL) & GND(GR) NOT USED & ARE GAPPED IN SPLICE Box [ DATE __05/18/18 |
ORW_BY,_JF. I

[ [
SHT 1 OF 1

—] m FLW—ECM2-LIT
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ELECTRICAL DATA

EGIMOTORS

ECM 950 RPM MODELS

NO. OF 208-230/3/60 460/3/60 575/3/60

MOF'IA(')\l RS Tgl-_rﬁ L MCA MOP | WATTS T(F)I-_rﬁ L MCA MOP WATTS Tgl-_rﬁ L MCA MOP WATTS
1 6.2 7.8 15 1750 3.1 15 1750 2.6 3.3 15 1750
2 12.4 16.0 20 3500 6.2 15 3500 5.2 5.9 15 3500
3 18.6 20.2 25 5250 9.3 10.1 15 5250 7.8 8.5 15 5250
4 24.8 31.0 35 7000 12.4 16.0 20 7000 10.4 1.1 15 7000
5 31.0 36.0 40 8750 155 16.3 20 8750 13.0 16.0 20 8750
6 37.2 46.0 50 10500 18.6 21.0 25 10500 15.6 16.3 20 10500
7 43.4 51.0 60 12250 21.7 26.0 30 12250 18.2 21.0 25 12250
8 49.6 61.0 70 14000 24.8 31.0 35 14000 20.8 26.0 30 14000
10 62.0 71.0 80 17500 31.0 36.0 40 17500 26.0 31.0 35 17500
12 74.4 91.0 100 21000 37.2 46.0 50 21000 31.2 36.0 40 21000
14 86.8 111.0 125 24500 43.4 51.0 60 24500 36.5 41.0 45 24500

EC MOTOR APPLICATION

Motors With Built-in Variable Speed —
Optional “E” or "M" Fan/Motor Code

(see Nomenclature,pg. 2)

Units with an "E" motor designation use an EC (electroni-
cally commutated) motor / fan combination to provide
variable speed condenser control. Units with a "M" mo-
tor designation use EC motor only with a removable fan
blade. Ideally the motors on the condenser should all be
EC and simultaneously slow down/speed up together. This
provides for maximum energy savings. However some
applications may exist where just the last fan or pair of
fans (ones closest to header) are solely EC motors. (The
remaining conventional type motors are then cycled off by
fan cycling pressure controls).

Important Warnings:
(Please read before handling motors)

1. When connecting the unit to the power supply,
dangerous voltages occur. Due to motor
capacitor discharge time, do not open the motor
within 5 minutes after disconnection of all phases.

2. With a Control voltage fed in or a set speed value
being saved, the motor will restart automatically
after a power failure.

3. Dangerous external voltages can be present at the
motor terminals even when the unit is turned off.

4. The Electronics housing can get hot.

5. The cycling on and off of EC motors should be
controlled by the DC control voltage (i.e. 10V DC
will turn motor off). Excessive cycling of the motor by
line voltage contactors may cause stress on the motors
and reduce the motor life.

B60-BFL-PDI-4

Speed Adjustment Characteristics

The EC motor varies its speed linearly based on a 10-0V
input signal. At 0 VDC, the motor runs at full speed. At

10 VDC, the motor turns off. A chart of the speed control
curve is shown below. The motor can be controlled at any
speed below its nominal RPM.

Full
RPM

RPM

OFF

10
Control Voltage (V dc)

Control Signal
The input control signal can be supplied by an external

control signal or from a factory installed proportional
pressure control. Units with factory installed proportional
pressure controls require no installation wiring and are
adjusted with initial factory settings. These may require
further adjustments to suit local field conditions.

External Control Signal (Supplied by others

Contact control manufacturer for setup of external control-
ler to provide a 10-0 VDC control signal. Wire the control
signal to terminal board in unit control box. Refer to the
condenser EC wiring diagram for typical external signal
control wiring.
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EC MOTOR APPLICATION (cont'd)

A350P Proportional Temperature Control (Factory Installed)
Units equipped with factory installed A350 controls use a

proportional plus integral temperature controller to vary
and maintain the motor speed at the desired fluid outlet
temperatures. The controller has two main user adjustable
features:

» Temperature Set point
* Throttling range

Leave the minimum Output setting at 0% and Jumpers
should be set for Direct Acting (do not re-adjust)

Module
Connector

e

User Adjust
Setpoint
Potentiometer >

User Adjust
Throttling Range
Potentiometer

0%

Minimum ‘

©

Integration DIP Switch

Output
Potentiometer

LED Indicator
(Percent of Output)

(00000 |

Operation Mode
Jumper Positions

O

S

Fluid Temperature Set point

The fluid temperature set point potentiometer is adjustable
from -30°F to 130°F.

Note: Very low set points may cause the fan motors to run
full speed continually even if the fluid cooler is properly
sized. The fans will turn off if the fluid temperature falls
below the desired set point.

Minimum Output

The minimum output potentiometer controls the minimum
signal sent to the motor and is factory set at 0%. It is ad-
justable between 0 and 60% of the output range. If this is
adjusted to 50%, the motors will not start running until 5V
is applied to the motor. The motor will start running at 50%
of full speed. To maximize sound reduction and energy
savings and to provide the most stable control, it is recom-
mended this setting be left at 0%.

B60-BFL-PDI-4
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ECIMOTORS

Throttling range
The throttling range potentiometer controls how far the

system fluid temperature deviates from the control set
point to generate a 100% output signal from the control
and is adjustable from 2°F to 30°F range. The throttling
range determines how quickly the motor will reach full
speed when detecting a change in fluid temperature. For
example, if the set point is 90°F and the throttling range
is 10°F when the system temperature drops below 90°F,
the fans will be off. When the system temperature reaches
100°F (90 + 10) the fans will be at maximum full speed.
To make the fans ramp more slowly the throttling range
should be increased. To maximize sound reduction and
energy efficiency and to provide for the most stable con-
trol, it is recommended this setting be left at 10°F.

Reverse acting or direct acting mode of operation
The reverse acting/direct acting jumper is used to en-

sure the controller responds correctly to the desired fluid
temperature. In Direct Acting (DA) mode, the motor speed
increases as the temperature rises above desired set
point. For proper fluid cooler operation, this jumper MUST
be in Direct Acting (DA) mode. Failure to ensure J1 jumper
is in direct acting mode will cause the system to trip on
high fluid temperatures.

Integration constant

The integration constant switch provides ability to change
controller from a proportional only control to a propor-
tional plus integral control. To provide the most responsive
system and to maintain a stable fluid temperature, it is
recommended the integration setting be left on “fast” with
the Mode switch set to OFF (Proportional AND Integral
activated)

ﬂ.l:l FAST (on)
m|:l MEDIUM (off)
Nl:l SLOW (off)

OFF (set for PROPORTIONAL /
INTEGRAL MODE)

06/04/18



HEADER SIZES

GPM (fps) HEADER SIZE O.D. CONNECTIONS
inches (mm) AVAILABLE

0-10 (0.0-3.9) 11/8 (29) PLAIN or MPT

11-20 (2.8-5.1) 13/8 (35) PLAIN or MPT

21-30 (3.8-5.4) 15/8 (41) PLAIN or MPT
31-50 (3.2-5.2) 21/8 (54) PLAIN, MPT or FLANGED
51-80 (3.4-5.4) 25/8 (67) PLAIN or MPT
81-150 (3.8-7.1) 31/8 (79) PLAIN, MPT or FLANGED
151 - 260 (4.0-7.0) 4 1/8 (105) PLAIN or FLANGED
261-700 (3.1-8.4) 6 1/8 (156) PLAIN or FLANGED

OPTIONAL FACTORY SUPPLIED FLANGES

57 e | ow | crete | HOLES
In. (mm) In. (mm)

(76?.2) Flanged (179%)%) (15%.4) (fz%/.%)

(101.6) Flanged (2298.6) (179%)/.%) (gzeé/%)

(125%.0) Flanged (25%20) (3115%) (3275/.3)

(15%.4) Flanged (2713.4) (3411/.23) (32?3/.?1)

OPTIONAL FLANGED CONNECTIONS
BOLT HOLE LOCATION
(150 Ibs. working shock pressure)

71/2” 97, 10" & 117

Dia. Flanges ‘h ‘h Dia. Flanges
\e | o/ \e o/

B60-BFL-PDI-4
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DIMENSIONAL DATA

ELECTRICAL END VIEW SIDE VIEW PIPING END VIEW

SINGLE ROW WIDE 1 FAN LONG SINGLE ROW WIDE
2 44 5/8
57112
3* rﬁ (1133) 4‘1 (51111/32) h(mso)ﬁ
‘Xﬁ (1 D
2(1;214)2 El' El' INLET

i ol
‘ ‘ ‘ ‘ OUTLET
24
610) } }
2 { 24 1/8 } (521) (51 (51) 24 1/8 51)
(51) 613) 51) 37 (613)
8 (940) 203 4418 (209

8
(203) a %12 (203) 209 (209) PAPAS
DOUBLE ROW WIDE 2 FAN LONG DOUBLE ROW WIDE
1172 86 5/8 _ 1212 _
(3*3) ri(zzom 512 l; (2858) "
¢ BB (430 oI, . . . . . . . . . Lof e
By | [ [ {:} [ I INLET [° creisnaninanas ...........

o]
‘ OUTLET ‘
[ |
[
66 1/8

=g

4
24 ‘ ‘
(610) } }
2 66 1/8 b2 24 k2 521 - (1680) *521
(51) (1680) (51) (51 1) ( a) (8 )
8 7 86 1/8 r.8 8 92 8 (203) | 86 1/8 [ (203)
(203) (2188) (203) (203) (2337) (203) (2188)

- e 13/4
(44)
_ e 3/4
(19)
- ‘
™
09 =g doo
S oS 5 ®
-
. i
L . L
lo = I
1
8 2 o
(203) (51)

115/16
(288) -

DIMENSIONS ARE IN INCHES (mm)
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DIMENSIONAL DATA

3 FAN LONG
e 167 1/2
o s
l! [ I S

j -

DIMENSIONS ARE IN INCHES (mm)

2
(521) J T‘(sn
(233) (3'1;‘3374) - (233)
4 FAN LONG
: &= 1
S ]
I E}[E} DH:} B S

I
I
(szl)ij*
8
(

(203)

92
2337)

|
2
j }-(51)
8 |

102

(203)

5 FAN LONG

277112,
51/2

(2591)

INLET
a

7/16 (11) MOUNTING HOLES

OUTLET

(1437) (7048)

INLET
ol

2
(51)4
8
(203)

92
(2337)

102

OUTLET

47 8 |
(1194) (203)

6 FAN LONG

332172

(2591)

(8446)

SO LT

INLET

102

OUTLET

(2591)

7 FAN LONG

387 1/2

51/2-1 i

(9842)
(1437)

—1

INLET

2
(51)

8 o 92
(203) (2337)

OUTLET

1 O
i

1

157
(203) (3988)

102
(2591)

B60-BFL-PDI-4 -20-

06/04/18



DIMENSIONAL DATA -
SINGLE ROW MODELS

1 FAN

2 FAN

3 FAN

4 FAN

5 FAN

6 FAN

7 FAN

57 1/2
(1460 ELECTRICAL END VIEWS HEADER END VIEW
[ g OUTLET T}
CONN.
44 5/8
4958 (1133)
(1260)
l [ £ — g
[CIor AN or
(137) JL 55 7/8 4_“_7 8 INLET
(1419) (203) CONN.
37
[ 112 1/2 - 2718 (940) 27/8
(2858) (73) 58304 (73)
(1492)
3
7/16 (11) MOUNTING HOLES
110 7/8 45 1/4
L (2815) - (1149)
167 1/12 |
(4254)
o
@ 23/8
(60)
LIFTING
izl HOLES
85
S (2159) — Goes — I 0 oas
CENTRE LEG
202 1/2 3 FAN MODELS
(5652)
B 3|
ANGLE BRACES
CENTRE LEGS ONLY
= £ 4-7 FAN MODELS
L 110 — 110 7/8
(2795) (2815)
_ 277 1/2 |
(7048)
]
DIMENSIONS ARE IN INCHES (mm)
- 110 4_1_7 55 4_1_7 110 7/8
(2795) (1397) (2815)
- 3321/2 )
‘ (8446)
i
‘ 110 t 110 t 110 7/8
- (2795) - (2795) = (2815) '
| 387 1/2 |
‘ (9842)
e
Li 110 4_1_* 55 AL 55 4_1_7 55 4_1_7 110 7/8 4_‘
(2795) (1397) (1397) (1397) (2815)

B60-BFL-PDI-4
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DIMENSIONAL DATA -

DOUBLE ROW MODELS

112 1/2
(2858) ELECTRICAL END VIEWS HEADER END VIEW
OUTLET
CONN
86 5/8 AIR FLOW
(2200)
4 FAN 915/8 <
(2327)
E 8 8
5 s |, 110 7/8 718 (203) (203) INLET
27y (220" (2815) (22) 37 CONN
(940)
2718 278
(73) 58 3/4 (73)
) 167 1/2 ) (1492)
‘ (4254) |
7/16 (11) MOUNTING HOLES
o ' ‘ ‘
S pin] ]
85 | 80 7/8
! (2159) " (2054) '
222112 ‘
(5652)
8 FAN ‘ ‘ ‘ ‘
(60)
LIFTING
| HOLES
110 7/8
' (21715)5) (2815) ' 3(0618/;1
CENTRE LEG
; 277 112 45 1/4 6 FAN MODELS
‘ (7048) (1149)
‘ ‘ ‘ ‘ ‘ DIMENSIONS ARE IN INCHES (mm)
o ‘ ‘ ‘ ‘ ‘
110 55 110 7/8
(2795) (1397) (2815)
) 3321/2 )
(8446)
12 EAN ‘ ‘ ‘ ‘ ‘ ‘
\ 110 110 | 110 7/8
' (2795) (2795) ' (2815) '
) 387 1/2 !
‘ (9842)
h ‘ ‘ ‘ ‘ ‘ ‘
110 55 55 55 110 7/8
(2795) (1397) (1397) (1397) (2815)
B60-BFL-PDI-4 -22-
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INSTALLATION

/N WARNING A\

ADEQUATE PRECAUTIONS MUST BE TAKEN, AFTER FIELD LEAK TESTING TO INSURE REMOVAL OF
WATER IN TUBES. IT IS RECOMMENDED THAT AN INHIBITED GLYCOL SOLUTION BE USED TO FLUSH
THE COMPLETE COIL. FAILURE TO TAKE PRECAUTIONS CAN RESULT IN FROZEN TUBES SHOULD THE
UNIT BE SUBJECTED TO LOW AMBIENT CONDITIONS BEFORE PLACED IN OPERATION.

INSPECTION

A thorough inspection of the equipment, including all
component parts and accessories, should be made
immediately upon delivery. Any damage caused in
transit, or missing parts, should be reported to the
carrier at once. The consignee is responsible for
making any claim for losses or damage. Electrical
characteristics should also be checked at this time to
ensure that they are correct.

LOCATION

Before handling and placing the unit into position a
review of the most suitable location must be made.
This fluid cooler is designed for outdoor installation.
A number of factors must be taken into consideration
when selecting a location. Most important is the

provision for a supply of ambient air to the fluid cooler,
and removal of heated air from the fluid cooler area.
Higher fluid temperatures, decreased performance, and
the possibility of equipment failure may result from
inadequate air supply.

Other considerations include:

1. Customer requests

2. Loading capacity of the roof or floor.

3. Distance to suitable electrical supply.

4. Accessibility for maintenance.

5. Local building codes.

6. Adjacent buildings relative to noise levels.

WALLS OR OBSTRUCTIONS

All sides of the unit must be a minimum of 4 feet
(1.25 m) away from any wall or obstruction.
Overhead obstructions are not permitted. If enclosed
by three walls, the fluid cooler must be installed as
indicated for units in a pit.

4 ft
(1.25 m)
min

UNITS IN PITS

The top of the fluid cooler must be level with, or
above the top of the pit. In addition, a minimum of 8
feet (2.5 m) is required between the unit and the pit
walls.

8 ft 8 ft
(2.5 m) (2.5m)
min min

MULTIPLE UNITS

A minimum of 8 feet (2.5 m) is required between
multiple units placed side by side. If placed end to end,
the minimum distance between units is 4 feet (1.25 m).

8 ft
(2.5 m)
min

LOUVERS/FENCES

Louvers/fences must have a minimum of 80% free area
and 4 feet (1.25 m) minimum clearance between the
unit and louvers/fence. Height of louver/fence must not
exceed top of unit.

4 ft 4 ft
(1.25 m) (2.25 m)
min min

B60-BFL-PDI-4 -23-
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INSTALLATION (cont'd)

LIFTING INSTRUCTIONS

Air cooled fluid coolers are large, heavy mechanical
equipment and must be handled as such. A fully
qualified and properly equipped crew with necessary
rigging should be engaged to set the fluid cooler into
position. Lifting holes have been provided at the corners
or along sides for attaching lifting slings. Spreader bars
must be used when lifting so that lifting forces are
applied vertically. See Fig. 2. Under no circumstances
should the coil headers or return bends be used in
lifting or moving the fluid cooler.

ANGLE BRACES |
LOCATE ANGLE BRACES
AS SHOWN FOR OPTIONAL
36" and 48" LEGS

CROSS BRACES

LOCATE CROSS BRACES BETWEEN
EACH PAIR OF LEGS AS SHOWN
FOR OPTIONAL 36" and 48" LEGS
ON SINGLE FAN WIDE MODELS

Lower unit into vertical
air flow position, taking
care not to damage
coil surface under unit.

Units designed for horizontal
air flow will be shipped with
leg structure installed.

Lifting lugs are provided on
unit base rails. Ensure that
unit top side is stabilized to
prevent tipping while lifting
unit into place.

Ensure the unit is placed in a level position (to ensure
proper drainage of fluid). The legs should be securely
anchored to the building structure, sleeper or concrete
pad. The weight of the fluid cooler alone is not enough
to hold in place during a strong wind, the legs must be
anchored.

CENTRE LEG

CORNERLEG ¢ 1. SIDE FACING HEADER END )

1) Assemble centre leg as shown.

Remove two bolts from bottom flange of unit side panels
that match the hole pattern on the top flanges of both legs.
Attach center legs using hardware provided at center

divider panel location.

Replace bolts that were removed from side panels

to secure leg assembly to bottom flanges of unit side panels.

2) Assemble four corner legs to bottom flanges

on unit side panels and end panels using hardware
provided, at matching mounting hole patterns.

All legs are the same.

B60-BFL-PDI-4

-24 -

06/04/18



INSTALLATION (cont'd)

ELECTRICAL WIRING

All wiring and connections to the air cooled fluid cooler must

be made in accordance with the National Electrical Code
and all local codes and regulations. Any wiring diagrams
shown are basic and do not necessarily include electri-
cal components which must be field supplied. (see pages
8,9,13 for typical wiring diagrams).

Refer to the Electrical Specifications table on pages 7, 14)
for voltage availability and entering service requirements.

SYSTEM START-UP CHECKS

1. Check the electrical characteristics of all components
to be sure they agree with the power supply.

2. Check tightness of all fans and motor mounts.

3. Check tightness of all electrical connections.

4. Upon start-up, check fans for correct rotation. Air is
drawn through the condenser coil. To change rotation
on 3 phase units reverse any two (2) fan motor leads.

5. All system piping must be thoroughly leak checked
before a refrigerant charge is introduced.

MAINTENANCE

A semi annual inspection should be carried out by a
qualified refrigeration service mechanic. The main power
supply must be disconnected.

1. Check electrical components. Tighten any loose
connections.

2. Check control capillary tubes and lines for signs of
wear due to excessive vibration or rubbing on metal
parts. Secure if necessary.

3. Check tightness of all fans and motor mounts.
Remove any deposits which could effect fan balance.
Note: Fan motors are permanently lubricated and
require only visual inspection.

4. Clean the condenser coil using a soft brush or by
flushing with cool water or coil cleansers available
through NRP (National Refrigeration Products Inc.)

5. Update service log information (back page of service
manual)

HYDRONIC SYSTEM COMPONENTS

PIPING CONSIDERATIONS

1. All piping must comply with local city and plumbing
codes.
2. Correct choice of pipe material, diameter, velocity and

friction loss (pressure drop) can result in glycol systems

running at peak efficiency and performance and hence
least cost.

3. Studies have indicated that iron pipes are most
susceptible to corrosion, followed by galvanized steel,
lead, copper and copper alloys (i.e brass). PVC is
generally no-corrosive.

4. Good glycol system design therefore requires that
Galvanized Pipe NOT be used and a glycol manufac-
turer provide the appropriate Corrosion Inhibitor.

5. Parallel, Direct and Reverse Return piping (see
illustration on page 24) networks are the most common
used as they allow the same temperature fluid to be
available to all loads and heat rejection devices (Fluid
Coolers). Actual piping should be determined by a
qualified hydronic system designer, based on site and
design requirements.

6. Isolation Valves should be provided for easy removal of
hydronic system components, for repair, maintenance or

replacement.
. All piping should be leak tested after installation.

~

8. A pressure reducing valve should not be used in a glycol

hydronic system.

B60-BFL-PDI-4

PUMPING SYSTEM

Pumps

1.

2.

Mechanical seal type pumps must be used for glycol
systems.
Pumps are selected based on Total System Flow and
Total Friction Loss (Highest Pressure Drop) through:

a. The Fluid Cooler

b. The Load (Chiller, CRAC Unit, etc)

c. Supply/Return Glycol Piping, Valves & Fittings
The Sum of the above is the “Total Head” or Pressure
Drop of the system, typically measured in ft-H,O.
This is a closed loop system. A counterhead acts on the
pump suction so no allowance is required for vertical lift
as in an open loop (i.e Open Cooling Tower) system.
Many hydronic system designers are specifying and
many end-users are purchasing “Pump Packages”.
These Pump Packages come ready for final pipe and
electrical connection, allowing the installer to focus on
overall pipe connections.
Pumps in Parallel are recommended for standby
operation where pump failure may interfere with a
critlcal application ( i.e Data Center Cooling- N + 1
Design).
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PUMPING SYSTEM (cont’d)

Expansion Tanks

As ambient temperature changes so does fluid density.
System pressure is maintained within an acceptable range
with an Expansion Tank. The expansion tank allows for
the expansion and contraction of the glycol due to the
temperature change in the closed loop system. Expansion
tanks are typically sized based on a percentage of the total
system volume.

Air Separators

Air Separators are designed to remove entrained air al-
lowing the pumps, valves and heat transfer mediums to
operate and transfer energy more efficiently.

Other Common Hydronic System Options

Depending on the complexity of the hydronic system other
system components and devices may be specified such as
» Flow, Pressure Gauges and /or Switches

 Isolation and other Valves

» Strainers

HYDRONIC SYSTEM COMPONENTS (cont’d)

60Hz

Selecting Glycol

Inhibited Propylene or Ethylene Glycol Solutions ranging
from 30 to 50 % are the most commonly used. 30 % is
the minimum amount for inhibitors to be effective. For
freeze protection amounts, see the following guide. (Con-
sult Glycol supplier for most accurate data)

% Freeze Point °F (°C)
By Volume | Ethylene Glycol Propylene Glycol
30 5 (-15) 9 (-17.7)
40 -10 (-23.3) 5 (-15)
50 -32 (-35.5) -29 (-33.8)

Typical Hydronic System Heat Rejection Closed Loop
c/w Fluid Coolers

Fluid Cooler(s) Process — By Others
Piped in Parallel — Typicallya:
. {
Bl MVE. ML Reverse Return E:::' \l-« r;i . CRAC Unit Condenser
B e (shown for illustrative purposes only) | [} () ()| Fwiocooler or Cooing Coil
= Engine
Gl nEciosr Yy N s ““J Chiller Cond
, . () i ) (. . iller Condenser
-,‘_,‘:)1 Fur Manual Isolation Valves 1 % é
Field Installed - By Others =~ ==
E s maue T |
- FROCESS
W CHECE WVE | |
I;g] I CORTR L WVHLVE
E WRLVE - ALIT DARATIC [ |
Common ACHADE
E"JB"\-" BALANCING WLVE | Options _?'JP P-'_ — — — _|
,J—| HIE COMNECTION | Common
B amen | | Options |
— -
(F)  eressure ouase |
L | || _
@ TEMPERATURE DUAGE < |_ J
| ], L db—————
?J' LN PRESSLURE $WITCH g !
it | =L 1z | 1
\E) FLEW STEH | g Iy é
| i) £ | Pump Package Common Options:
% = Base Unit Includes:
| | These items can be
e (1) Pump supplied, mounted and
* (1) Standby Pump piped to allow the
Closed Loop System ¢ Mounting Frame installer to focus on the
Other components are needed in the closed e Control Panel overall pipe connections.
loop system to make it functional. e (2) Low Pressure Switches
Common Option Examples Above :
. Expansion Tank
. Air Separator
. Valves, Sensors & Gauges
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PUMP PACKAGE
SELECTION PARAMETERS

FLUID COOLER PARAMETERS

To select a Fluid Cooler the following must be known:

Entering Fluid
Temperature
EFT = °F

~

Total Heat of Rejection
(THR) Required

Btu/Hr
( Fluid Cooler Capacity)

Fluid Flow Rate
gpm

Fluid Type
Ethylene Glycol %

or

Propylene Glycol

%

Note: Of EFT, LFT, Fluid Flow and THR - 3 of the
4 Parameters must be known to make a selection

ASL

Altitude Above Sea Level

(Only if 2,000 ft and above)

= ft

=

Design Ambient Air
Temperature
At The Fluid Cooler

Tamb = °F
Leaving Fluid
Temperature
LFT = °F
Electrical v/ Phase / Hz

PUMP PACKAGE PARAMETERS

To select a Pump Package the following must be known:

Altitude Above Sea Level
ASL =
(Only If 1,000 ft and above)

ft

*I
) Total System Highest Highest Evaporator Pressure Drop of
Head — Fluid Cooler Unit Heat Exchanger + Supply & Return
ft-H,0 - Pressure Pressure Drop Glycol Piping +
2 Drop (i.e Cond. As per All Valves &
_ ft-H.O below in Chiller) Fittings
ft H,O ft-H.O
Fluid Flow Glycol/Water
Rate Cooled
gpm Chiller
[
E c
Electrical v/ Phase / Hz X ’C\‘)
P D
Internal
i Total System Internal Volume of Internal Volume of
Fluid Type
P o Volume - Volume of Evaporator Unit Heat | 4 Supply & Return
Ethylene Glycol ____% Gal - Fluid Cooler Exchanger Glycol Piping + All
or —Ca Gal Valves & Fittings
Propylene Glycol % Gal
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PARAMETERS FOR SELECTION OF A FLUID COOLER

Fluid Type: o Water o Ethylene Glycol / Water

o Propylene Glycol / Water
Elevation: Feet Above Sea Level
Fluid Concentration: Y%Water %Glycol
Air Inlet (ambient temp.) oF

Three of the four following parameters must be specified:

1. Required Capacity Btu/h
2. Fluid Inlet Temperature oF
3. Fluid Flow Rate GPM
4. Fluid Outlet Temperature oF

Other Items To Specify:
1. Voltage (T3 = 208-230/3/60 T4 = 460/3/60 T5 =575/3/60) Specify T3,T4 or T5
2. Please Specify (Check Box) Options Required:

O Control Voltage 240V (Standard) O Variable Speed EC Motor
O Control Voltage 120V O Extended leg kits 36"
O Control Voltage 24V O Extended leg kits 48"
O Fan Cycling Ambient Thermostat O Gold Coat Fin
O Fan Cycling Aquastat Thermostat O Copper Fin
O Fan Cycling Control by Others O Heresite Coating
O Non-fused disconnect O 50 Hz
O Horizontal air discharge configuration
Customer Info:
Name: Telephone Number:

Fax: Email:

Fax or email completed sheet to your sales representative.
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PROJECT INFORMATION

System

Model Number

Date of Start-Up

Serial Number

Service Contractor

Refrigerant

Phone

Electrical Supply

Email
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NOTES
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PRODUCT SUPPORT RESOURCES

web: b-rp.ca/bfl
email: acc-fc@b-rp.ca
call: 1-844-893-3222 x526

PRODUCT SUPPORT

email: troubleshooting@b-rp.ca
call: 1-844-893-3222 x529

TROUBLESHOOTING

| web: b-rp.ca/parts
’!{El email: parts@b-rp.ca
call: 1-844-893-3222 x501

SERVICE PARTS

web: b-rp.ca/warranty
email: warranty@b-rp.ca
call: 1-844-893-3222 x501

R

WARRANTY

email: orders@b-rp.ca
call: 1-844-893-3222 x501

email: shipping@b-rp.ca
call: 1-844-893-3222 x503
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“AS BUILT” SERVICE PARTS LIST

— DISTRIBUTED BY: —
fBally

Bally Refrigeration
Morehead City, NC « Brantford, ON ¢ Longview, TX
1-800-242-2559 ballysales@ballyrefboxes.com www.ballyrefboxes.com

Due to the manufacturer’s policy of continuous product improvement, we reserve the right to make changes without notice. 06/04/18





