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SAFETY CONSIDERATIONS
Installation, start-up and servicing of this equipment can
be hazardous due to system pressures, electrical
components and equipment location (roofs, elevated
structures, etc.).
Only trained, qualified installers and service mechanics
should install, start-up and seruice this equipment.
Untrained personnel can perform basic maintenance
functions of cleaning coils. All other operations should be
performed by trained service personnel.
When working on the equipment, observe precautions in
the literature, tags, stickers and labels attached to the
equipment and any other safety precautions that apply.
o Follow allsafety codes.
I Wear safety glasses and work gloves.
o Use care in handling, rigging and setting bulky

equipment.

ELECTRIC SHOCK HMARD.
Open all remote disconnects before seruicing
this equipment.

INTRODUCTION
These instructions cover installation, start-up and service
of 30GF 085-240 Flotronic liquid chillers with electronic
controls and units with factory-installed options (FlOp).
Ghillers are equipped with electronic expansion valves and
FIOP units have the conventionalïhermostatic expansion
valves and liquid line solenoid valves. Difierences in Quick
Test procedures and operation sequence should be
carefully noted when following these instructions.

INSTALIÁTION
Step 1 - Rig and Place the Unit - These units are
designed for overhead rigging and it is important that this
method be used. Holes are provided in the frame base
channels, marked for rigging (see rigging label on unit). lt is
recommended that Íield-supplied pipes be passed through
these holes, extending beyond the frame enough to attach
cables or chains on both sides. Use spreader bars or Írame
to keep cables or chains clear of the unit sides. As a further
precaution, sheets of plywood placed along the coils will
provide additional protection.
Caution : Do not use forldift on these units.
For shipping, the unit is mounted on wood rails which are
under the lengthwise members of the frame base. These
can be removed before the unit is moved to the installation
area. Lift Írom above to remove rails.
lf overhead equipment is not available, the unit can be
moved on rollers or skidded. When unit is moved on rollers,
the shipping rails must be removed. To lift the unit, use
jacks at the rigging points. Use a minimum of 3 rollers to
distribute the load. lÍ unit is to be skidded, lift as prescribed
above and place a pad under the base. When dragging,
apply Íorce to the pad, not the unit
The placement area must be leveland strong enough to
support the operating weight of the unit (see table 1). Unit
must have clearances as listed in fig. 1,2,3,4 and 5. When
in Íinal position, levelthe unit with a spirit level and bolt at
points shown.
Step 2 - Check Compressor Mounting - In each circuit,
the compressors are mounted on a double-rail base. Each
rail is mounted on springs, one at each end and one
between each 2 compressors. For shipping, the rails are
secured to the frame base at each support. At installation,
removethe screw at each mounting spring to be sure
that the compre$pr-rail assembly floats freely on tre
springs.

Step 3 - Make Ghiller Water and Drain piping
Gonnections -When facing the cooler side oÍ unit, the
inlet (return)chilled waterconnection is atthe right (nearest
to the main conlrol box)and the feaving (supply) water
connection is at the left. At instaflation, holes must be cut
in the metal screen for field piping and insulation.
To isofate the cooler for servicing, shutotf vafves should be
installed in the leaving and retum chilled water lines as
near the cooler as possible. At the highest point in the
chilled water circuit, install an air-trap vent.
After field piping has been completed, all piping that is
exposed to low ambient temperature should be wrapped
with electric heating tape with a rating suitable for the area
ambients, and covered with a suitable thickness of closed
cell insulation. Bring the power for the heating tape(s) from
a separate fused disconnect. ldentify the disconnect as
the power source for the pipe heater(s), with emphasis that
it must never be turned off except when the unit is being
serviced.
A drain connection is located at the leaving-water end of
the cooler (see fig. 1, 2, 3, 4 and S).
Water Treatment
lf the unit is on year-round operation, add sufficient
ethylene glycol to the chilled water to prevent freezing
under the operating ambient conditions.
consult the local water authority on the characteristics of
the area water and add a recommended inhibitor to the
chilled water.
Preparation for Winter
Do not shut otf control power disconnect during off-season
shutdown.
At the end of the cooling season, drain the water from the
system. Replace the drain plug and put g liters (2 gallons)
of elhylene glycol in the cooler to prevent freezing of
residual water. Remove the plug on top of the leaving
chilled water nozzle to add the glycol. At the beginniÁg of
the next cooling season, refillthe cooler and add the
recommended inhibitor.
lf the unit is on year-round operation, add sufficient
ethylene glycol to the chilled water system to prevent
freezing under the operating ambient conditions.
Step 4 - Make Electrical Connections -
Power Supply
Electrical characteristics of available power supply must
agree with unit nameplate rating. Supply voltage must,be
within the limits shown in table 3. Operation cf, unit on
improper supply voltage or with excessive phase
imbalance constitutes abuse and is not covered by
wananty.
Field PoweÍ Gonnections
All field power wiring must comply with applicabte local
and national codes. Install field-supplied branch circuit
disconnects of a type that can be locked OFF or OPEN.
Disconnects must be located within sight of and readily
accessible from the unit in compliance with local codes.
All power enters the unit thru the main control box (left end
when unit is viewied facing the compressors). Entrance
into the unit is thru adaptation hole located in the comer
post (see fig. 1 to 5 for details).
30GF 085 through 155 units have a single point power
connection and larger 30GF 180 through 240 units have 2
power suppfy entrances and connections (as indicated on
figures 4 and 5).
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Notes:
1. The approximate operating weight of the unit is :

30GF 085 - 2975 kg
30GF 095 - 3030 kg

2. Unit must have clearances as follows :
Top-Do not restrict in any way
Ends-1524 MM
Sides-1829 MM

3. 4" Flat face welding neck flange as per PN 16 DN 1S0 NFE 29229
220 O.D. x 107.1 l.D. x 20 thick completed with (B)-19 dia. hotes
on 180 bolt centre.

a

n
Note : Use only current drawings, available from your Carrier distributor, when designing an installation.
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PROPER OPËRATION
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Notes:
1. Ilte_lpproximate operating weight oÍ the unit is :

30 GF 105 - 3370 kg
30 GF 120,3780 kg

2. Unit must have clearances as follows :
Joq-D9_pJ-rgs-trict in any way
Ends-1524 MM
Sides-l829 MM

t i,laFËi :':,'*e werdins neck'anse as per pN 163il ]:3 3F ]ïi ilF: ZZZ1Z22oo'D'x'107.1::.::0- (GF 10s) 
thick compteted with

(8) dia. hores on ;ï3 l8F l!8i 0", centre

?êt

n

*

A B c D
GF 1(Ë 1065 MM 1E$ MM 529 MM 145 MM
GF 12O r125 MM 162 MM 608 MM 88 MM

SPACE REOUIREO FOR
PROPER OPERATTON

Note : Use only current drawings, available from your Canier distributor, when designing an installation.
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Notes:
1. The approximate operating weight of the unit is :30GF 145 - 4848 ko

30cF 155 - 4868 kó
2, Unit must have clearances as follows:

!op.-Do not restrict in any way
Ends - 1525 MM
Sides - 1829 MM

3. 6" Flat face werding nggf.fla.nge as per pN 16 DN 1s0 NFE 2922928s-O:D. x t59 t.D. x 22 thickóompïáeo witÈ fei:eeïià.'n-oreson 240 bolt centre.
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Note : use only cunent drawings, available from your canier distributor, when designing an installation.
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Notes :
1 . The approximAte operating weight oÍ the unit is:

30 GF 180 - 6030 kg
30 GF 195 - 6278 kg
30 GF 220 - 6528kg

2. Unit must have clearances as follows :
Top-Do not restrict in any way
Ends-1524 MM
Sides-1829 MM

3. 6" Flat face welding neck flange as per pN 16 DN 100 NFE 29229
285 O.D. x 159 l.D. x 22 thick 

-compieted 
with (g)-22 dia. holes oï

240 bolt centre.

n

Note ; Use only cunent drawings, available Írom your Canier distributor, when designing an installation.



DIMENSTONS 30 GF-195
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Notes:
1. The approximqte operating weight of the unit is :

30GF 145 - 4848 kq
30GF 155 - 4S68 kó

2. Unit must have clearances as follows:
Top-Do not restrict in any way
Ends - 1525 MM
Sides - 1829 MM

3. 6" Flat face welding ng-ck flange as per pN 16 DN lso NFE 2922g
285_OrD. x.189 t.D-x 22 thickóompieted with (B)-22 àià. frotes
on 240 bolt centre.

Note : Use only current drawings, available Írom your Canier distributor, when designing an installation.
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t. Il"^lpproximate_ operating weight of the unit is :
30GF 145 - 4848 kg
30GF 155 - 4868 kó

2. Unit must have clearances as Íollows:
loq-Do not restrict in any way
Ends - 1525 MM
Sides - 1829 MM

3. 6" Ftat face werding nfplÍ.ffa!'tge as per pN 16 DN ro0 NFE 29223285 o.D. x 1Se t.D. x 22 thickóompieted with tsi:zb-àià.'nii",on 240 bolt centre.
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Note : Use only cunent drawings, available from your Ganier distributor, when designing an installation.



DIMENSIONS SOGF 240
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SPACE REOUIRED FOR
PROPER OPENAÏION nNotes :

1 . Tle^qpproximate operating weight oÍ the unit is :
30 GF 240 - 7830 kg

2. Unit must have clearances as follows :
Top-Do not restrict in any way
Ends-1524 MM
Sides-1829 MM

3. 6" Flat face welding neck ftange as per pN 16 DN 1s0 NFE 29223
285 O.D. x 159 t.D. x 22 thickóompieted with (8)_22 dia. hotes
on24O bolt centre.

n
n

Note : Use only current drawings, avaílable from your Carrier distributor, when designing an installation.
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SPACE R€OUIAEO FOR
PR0p€R @€RATtotr
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PHYSICAL DATA

l{otes:
'l'lqninalcapao'lyisaccordngtoARlS90'86íoracqld€ns€rdrybulbairstslngt€tnÈ€ratuí€oÍ39andal€aviÍrgdrfl€dwdort€Ínpd.dturBof6,7ocdÉ

6.0oC ÍiÊê.
- All unlt8 usê í€iigÊ.ant R-22.

* O.C'G. - O,er cleet 9la8s. Amount oí roÍÍlgcBnt added vióon sight glass shows ct€ar tiquid (cfia€iÍtg wlt€n uÍ*t b.unntíE].
"- Unloa(bís:"6"-ono

"F - nonê

Tabl€ Í

PRESSURE LIMITS (kPa)

HP - High pressure (condenser)
LP - Low pressure (evaporator)

Table 2

n

n

,.n

ilodelS0CF 085 ffi 105 120 í45 155 180 ffi
oíllr€f crprc v' Ktt 272.6 313.7 360.1 409.7 4E2.a sz-6 604.9 60s.1 7í).6 7*.2

OpÍrthofvdgt kg ?€75 3030 3i70 3780 4850 4OZO 6(}30 6A80 6590 7gÍto
ReftigerantGharge*
CHl.TotaUO.C.G.*'
Clrt2. TotaUO.C.G.

50.0/4.5 53.0/4.5 50.0/4.5
32.0/9.1 32.0/9.1 50.0/4.5

59.0/9 77.116.8 77.1t6.8
s9.0/9 u.4/6.8 *.4/6.8

104.3/15.9 104.3/15.9 104.3/15.9
104.3/15.9 104.3/15.9 104.3/15.9

kg
kg

108.0/16.4
108.0/16.4

Comprcssor*
No... Model Cl<tl

ctd2

06E Reciprocating, Semi-hermetic, 24.2rls; t4S0 rpm
1 . . . 6 2 7 s  1 . . . 6 2 9 9  1 . . . F 2 7 5  2 . . . F 2 9 9  1 . . . F 2 7 5  3 . . . F 2 9 9  1 . . . F 2 7 5  1 . . . F 2 7 5  1 . . . F 2 7 5  4 . . . F 2 9 9
1 . . .F299  1 . . .F299  1 . . .F299  2 . . .F2W 2 . . .F2W 3 . . .F299  3 . . .F2991"'F275 1"F2ee 

l ::FÍ13 2"F2ee 
l:::Fi63 2' Fzes 

I .:1313 l. jriil l:::Fií8 
4 ' F2es

Gapacity Control Steps
% Total Capacity CtLl

ct(t2
MinimumStepGapaciU lo

50
50
21.5

See Capacity ControlSteps Chart
50 59 60
50 41 40
25 16.7 20

50 57 50
50 43 50
1 4  1 2  1 0

70 66.3
30 33.7
20.0 22.2

50
50

12.5
oilGharge 4 Cyl. Compressors 6.6 L.

6Cyl. Compressorsg L.

CondenserFans - Type
Number
Dlameter
TotalAirFlow

Directly Driven, Propeller, 15.5 r/s ;930 rpm
8 1 0 1 0 1 2

762 762 762 762
37752 47190 47190 56628

I
762

37752

6
mm 762
Us 28314

6
762

28314

1 2
762

56628

1 2  1 6
762 762

56628 75504
1/2 in OD CopperTube, 551 FinVmGondenserGoils - Type

FaceArca Ctn i
cld2

Ín2 7.49 7.49
rrÉ 3.74 3.74

11.24 14.96
11.24 14.96

7.49
7.49 7.49 7.52

7.49 11.24
14 FinMn - 3 or4 Rows perCircuit.

11.24 11.24 11.24
7.52 11.24 11.24

200 200 200
2 2 2

242 242 242

Coo|er- No...typo
Model10ll,A
ilo oÍ reÍrigerant Gkts.
NetWaterVolume

Max design wodriÍlg pÍ€ssure
R€ÍfrigerantSide
Watersiido (Shelll

090 090 090
2 2 2

1 9 2 9 2 9 2

One... Direct Expansion, Shell and tube
105 160 160 200
2 2 2 2

154 199 199 242

1800kPa(261 psig)
1000 kPa (145 psig)

6
)

3t4

6

3/4

6

314

4
)

314

4
(

3/4

Waterconnections
Inlet,Otdet

Drain (NPT)

4
PN16DN1()O

314

6
PN16DN150

3/4

NFE 29223 Ftat Face Ftange
5 6 6

(PN16DN125) (
3t4 3t4 3t4

in

m

Refiigerant side (R-22) Water side (evaporator)

Maximum Operating Pressure
HP LP

Test
Pressure

Max. Operating Têst
Pnessure Pressure

SERVICEDESMINES
T{lv,Geimancode
TW'lustiancode
ISPESI- ltaliancode
SASwedishcode
TTl.' Finnish code
ASME,USAoode
SAÀ Aust€lian code

2950
2980
2980
2950
2950
2950
3000
2950

1600
1800
1800
1680
1680
1600
1600
1600

3200
23/;0
3000
2170
2100
2100
2500
2400

1000
1000
1000
1000
1000
1000
1000
1000

1300
1500

1300
1300

1500

n



MOUNT|NG WEIGHTS (APPROX|MATE) Ke

30GF 085-240

r ) (
000tEB

COMPRESSORS

3) (,

SOGF 085,095, 105, 120 Support points

30GF 14{i, 155 Support points

30GF 180, 195, 22O,2N Support points

4

n

UNIT BASE FRAME'

n

n

n

Note:
* see Fig. dimensions (pages 3 through 7) Íor distances between mounting holes.

n
n

SUPPORT
POINTSi

SOGF UNIT WITH ALUMINIUM/COPPER CONDENSER COILS
085 095 105 1n 1/t5 155 180 195 na 2&

I 794 808 803 927 627 632 539 585 585 7442 755 768 803 927 1 190 1 190 955 973 973 1 137
3 733 747 881 964 612 617 955 955 973 1137
4 693 707 881 964 744 749 s39 539 585 744
5 1055 1055 579 723 723 866
6 620 625 941 983 9A3 1147
I 941 941 983 1147
I 579 579 723 886

TOTAL
OPERATING

WEIGHT
2975 3030 3368 3782 4848 4868 6028 6278 6528 7828

SUPPORT
POINTS

SOGF UNIT WITH ALL COPPER FINS AND TUBES CONDENSER COILS
085 095 105 120 14tt í55 180 195 no 2&

I 950 9& 983 1157 805 8 1 0 719 765 765 974
2 914 927 983 1 157 1368 1368 1 135 1 153 1 153 1367
3 889 903 1061 1 194 790 795 1 135 1 135 1 153 1367
4 852 866 1061 1 194 922 927 719 7 1 9 765 974
5 1233 1233 759 903 903 1 1 1 6
6 798 803 112',i' 1 163 1 163 1377
7 1121 1121 1 163 1377
8 759 759 903 1 1 1 6

TOTAL
OPERATING

WEIGHT
3605 3660 4088 4702 5916 5936 7468 7718 7968 9668
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Main Power Supply
Conductors for 400 or 230 volt - 3 phase - S0 Hertz units
can be copper, copper-clad aluminium or aluminium.
Allfield power enters unit through the left corner post
opening (30GF 085-155)and left and right corner post
openings (30GF 180-240)when unit is viewed facing the
compressors (see fig. 1-5 for details).
Each powêr opêning is completed with cover plate which
must be field cut to match the outside diameters of power
cables.
Control Power
A separate single phase power source (230 volts - 1 ph -
5-0 Hz) must be provided for the control circuit through the
Íactory installed control circuit breaker (CCB), refer to unit
wiring diagram for connection details. The control circuit
supplies power to the compressor crankcase heaters,
cooler heaters and processor board heaters.
Thecontrol power entrance into the unit is through a hole
of 28,5 mm located below the main electrical box (see fig.
1 to 5).
A switch marked on-off on the control panel (SW on control
circuit diagram) allows the control circuit to be manually
disconnected without atfecting the power to the crankCase
heaters, cooler heaters and processor board heaters.
control circuit power draw includes crankcase heaters at
200 watts each and cooler heaters. g0GF 0BS to 120 units
have two cooler heaters of 220 watt each and 30GF 14S to
240 have two cooler heaters of 280 watt each.
There are also two electronic board heaters of 40 watts
each.
Caution : Crankcase heaters, cooler heaters and board
heaters are wired into the control circuit ahead of control
circuit switch (SW) so they are always operationat as tong
as the control circuit breaker (CCB) is on, even if any safety
device is open or the control circuit ON-OFF switch is off.
Compressor heaters must be on for 24 hours prior to start-
up of any compressor.
Unbalanced 3-Phase Supply Voltage
Never operate a motor where a phase imbalance in supply
voftage is greater than2o/o. Use the following formula to
determine the % voltage imbalance.
% voltage imbalance :

1oo x max'

Example : Supply voltage is 400-3-50

AB = 406 volts
BC : 399 volts
AC = 394 volts

Step 5 - Install Accessories -
Electrical
several electrical accessories are available to provide the
following option'álf_eatures (for details, referto the wiring
Diagrams and the controls and rroubleshooting booklet).
o Demand limit control module.
r Leaving chilled water temperature reset accessory

board.
o Sensor kit assembly for outdoor or space temperature

reset or chilled water temperature. i
o Capacity control accessory electric suction cutoff

unloader (not applicabte to g0GF 195-240).
o Motormaster head pressure control (requires unft

modification for low ambient operation below -1goC).
. Compressor part winding start.
o Controltransformer.
o Remote ON-OFF control
Mechanical protection
o Condenser coil protection grille.
Low ambient operation
I Wind Baffles

lf operating temperatures berow Ooc and wind verocity
greater than 2.3 m/s are expected , install wind batfleé.
For details, refer to Operating Limitations section in
these instructions.

PRE-START-UP
P9 nol attempt to staft chiller, even momentarily, untilthe
following checks have been completed :
SYSTEM CHECK

1. check all auxiliary components such as chilled water
circulating pump, air handling equipment, or other
equipment to which the chilrer suppries liquid. Gonsurt
the manufacturer's instructions. Auxiliary êontacts Íor
chilled water pump starter must be properly
interlocked in the controlcircuit (see Field Wiring
Diagrams). Do not use the coolei pump for on-o:ff
chiller controlwithout the pump interlock circuitry.

2. Backseat (open) compressor discharge shutoff valves.
close valves one turn to allow pressure to reach test
gages.

3. Open liquid line valves.
4. Fill chilled liquid circuit with clean water (with

recommended inhibitor added) or other nonconosive
fluid to be cooled. Bleed alt air out of high points of
system (see Chilled Water piping). lf outdoor
temperatures below OoC are anticipated, sutficient
ethylene glycol should be added to the chilled liquid
circuit to prevent freezing under those ambient
conditions.

5. Check tightness of all electrical connections.
6. Compressor oil should be visible in sight glass.

Acceptable oil level is from bottom of sbÈt ghss to
3/8 of compressor sight glass (see fig. g).

7. Electrical power source must agree with unit
nameplate rating.

8. Grankcase heaters must be firmly locked into
compressors, and must be on for 24 hours prior to
start-up.

9. Fan motors are 3 phase. check rotation during euick
Test. Rotation is clockwise as viewed from tofi of unit.
Reverse 2 power wires to conect rotation - if
necessary.

10. Check compressor suspension. The mounting rails
must be floating freely on the springs.

11. Perform Quick Test.

n

n

n
deviation from a

Average voltage : @É8@ = 11aW

= 399,7 400 V

Determine deviation average voltage :
( A B )  = 4 0 6 - 4 0 0 = 6
( B C ) : 4 0 0 - 3 9 9 = 1
( A C )  = 4 0 0 - 3 9 4 = 6
Maximum deviation is 6 volts.
Determine % voltage imbalance :

% voftage imbalance is 100 -# : 1 ,5o/o

This amount of phase imbalance is satisÍactory as it is
befow the maximum allowable of 2o/o.

lmpoftant : lf the supply voltage phase imbalance is more
than 2o/0, contact your local electric utility company
immediately. Allowing the unit to operate with a voltage
imbalance in excess of 2o/o may void the wananty.

n

1 3



QUICK TEST
ftable 4)
Both main power and control circuit power must be on.
ïhe Quick Test program utilizes the 2-digit LED display
(fig. 9) on the set point board to show status of all input
and output signals to the microprocessor control. Display
action and Quick Test procedure are described as follows :
The Quick Test is a 42-step program that provides a means
of checking all input and output signals of the
microprocessor control prior to unit start-up. This check
ensures that all control options, thermistors and control
switches are in proper working order.
To initiate the Quick Test program, first turn the unit control
switch (SW) to the ON position. When a 2O appears in the
display, immediately press the display button once. An 88
willappear in the display and the alarm light will be
energized ; this indicates that the microprocessor in the
control system is ready to run the Quick Test program.
lmportant: Do not allow the unit control circuit to remain
energized with fr showing in the display for more than 2
minutes. lf the display button is not pressed within this
time, the control will attempt to start the unit.

Table 3
CB - Compressor circuit breaker.
FCB - Fan circuit breaker.
Ftá - Fullload amps.
lcF - Maximum instantaneous cunent flow during staning (the point in the

starting sequence where the sum of ttre tRR Íor thdsiartiiro
compressor plus the total FlÁ for all running motors is maiimum).

kW - Condenser Ían motor power input.

THERMISTOR.
REFRIGERANT TEMPERATUFE
ENTERING CYLINDERS

Fig.8 - Compressor Connections
(Lead Gompressor Shown)

n

n

n

n

LRA - Locked rotor amps.
.YI4 

- [4.ust trip amps (compressor circuit breaker or fan circuit breaker).wsA - wire sizing^amps ; one terminar brock per unit (30GF 0gs-155) andtwo for SOGF 180-240. To size wires, ii is custoÀàryto i"re iàsy" otthe FlÁ of the targest motor ptus 't 00 % of this tor iÉe ótrr-àr motors inthe unit or circuit for 30GF t'AO-e+0.
Ph - Phase.
XL - Across-the-line.

ft

nGÍr.al.loctlcd not ! I'l' 30GFm5thÍough lSS unitshavoa3insl€-Ooi powtconnoclion snd larg€í30cF 18otttot4h 240unftshavE2 powersupply qttanc€sand conn€ctixr. Main pow€Ímusib€ nDpll€d írom a fl€l+suppli€d fur€d dbconnect.
2.Th€en,l.50coílto|druitpow€rmustb€5Upp|i{fioma9epa'atesouÍt6,t|ríou9haf6|d-sUpp|k,df9€ddi.@nncc1,Un|ês6Go.Íío|ciÍ!Uitpo|veÍl|'gns|oíbu.
3. cÍu rc€se ad cools h€6reís ct vrlrcd into lhs conirot circun óruy are atways ofrraute as tori! as tne órru;È"it d""k;;;;;i--i *rmy 0""i"" i, op"n o.t"unlt ON€fF ciÍGlit b.EtoÍ b ofÍ.

'Lead compressor only.

ETECTRICAL DATA

Model
SOGF

Unit Compressors Fan motors Gontrol
Circuit

Volts
Type

of
start WSA ICF Gircuit

FLA LRA
No Size each each

MTA
each
CB

FLA NO MTA
No kW Ph each FCB (FCB) kw*

Nameplate
V-Ph-Hz

Supplied
Min. Max.

08tt 230-3-50 198 zil xL 389 820 2 275 94 438
1 299 133 597

126
184

6 10.6 3 5.7 3 22.4 1 . 1 2

400-3-50 u2 457 xL 224 473 2 275 54 253 69
1 299 77 345 101

6 10.6 3 3.3 2 22.4 1 . 1 2
(}95 230-3-50 198 264 xL 467 897 3 299 133 597 184 6 10.6 3 5.7 3 22.4 1 . 1 2400-3-50 u2 457 xL 27A 519 3 299 77 345 101 6 10.6 3 3.3 2 22.4 1 . 1 2r05 230-3-50 198 2U xL 533 963 2 275 94 438 126

2 299 133 597 184
8 14.1 3 5.7 4 22.4 1.32

400-3-s0 342 457 xL 308 557 2 275 54 253 69
2 299 77 345 101

8 14.1 3 3.3 1 14.0
2 22.4

1.32

1n 230-3-50 198 264 xL 611 1042 4 299 133 597 184 8 14.1 3 5.7 4 22.4 1 .32
400-3-50 u2 457 xL 354 603 4 299 77 345 101 8 14.1 3 3.3 1 14.0

2 22.4
1 .32

145 230-3-50 198 2U xL 677 1108 2 275 94 438 126
3 299 133 597 184

10 17.7 3 5.7 5 22.4 1.64

400-3-50 342 457 xL 392 641 2 275 54 253 69
3 299 77 345 101

10 17 .7  3  3 .3  2  14 .0
2 22.4

1 . &

155 230-3-50 198 2U xL 755 1186 5 299 133 597 184 10 17.7 3 5.7 5 22.4 1 .64
400-3-50 342 457 xL 438 686 s 299 77 345 101 10 17 .7  3  3 .3  2  14 .0

2 22.4
1.64
1.64

180 400-3-50 342 457 xL 247 496 1
xL 247 496 2

2 275 54 253 69
4 299 77 345 101

12 21.2 3 3.3 4 22.4 1.84

í9s 400-3-s0 342 457 xL 324 573 1
xL 247 496 2

2 275 54 253 69
5 299 77 345 101

12 21.2 3 3.3 4 22.4 2.O4

no 400-3-50 u2 4s7 XL
XL

324 573
324 573

1
2

2 275
6 299

54 253 69
77 345 101

12 21.2 3 3.3 4 22.4 2.24

2& 400-3-50 342 457 xL 347 602 1
xL 347 602 2

8 299 77 345 101 16 28.3 3 3.3 4 22.4
2 14.0

2.24
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For each step of the 42-step program, the display button
must be pressed twice. On the first press, the step number
is displayed ; the second press initiates the required action
and the code as shown in table 4 is displayed.
Note :The slep number is a numerat followed by a decimal
point (a 2-digit number has a decimal point after each
numeral). The Action Code Number is one or 2 digits with
no decimal point(s).

lmportant: Once the Quick lesf rs initiated, the display
button must be pressed at least once every l0 minutes for
the controlto remain in the Quick Test mode. tf the button
is not pressed within this time, the control wilt attempt to
start the unit.
To recheck any step in the Quick Test, the control must be
recycled by turning the unit control switch off for a Íew
seconds, then on again. Restart the Quick Test program as
described above and proceed through the euick Test
steps. Press the display button twicetor each step untilthe
step to be rechecked is reached.
The Quick Test program is divided into 3 sections as
described below and shown in table 4. For more detailed
information ; refer to the Controls and Troubleshooting
booklet.
À Quick Test Steps 1-15 - Unit Gonfiguration - The
microprocessor in the unit control system is programmed
by 2 switch assemblies located on the processor board
(fig. 9). The Configuration header is factory set and cannot
be changed in the field. The dip switch assembly contains
8 rnicroswitches that must be set in accordance with
various options and accessories selected by the customer.
As shipped Írom the Íactory, all dip switches except those
controlling the pull-down option (switch no 3) and those
control ling _cgmpressor u n loaders where appl icable (switch
no 6 on 30GF 085-095) are in the OFF position. Ail dip
switches should be checked and set to the proper position
for options selected during the Quick Test.
Dip.switch fu_nclions and display codes are shown in fig. 9
and in table 6. ReÍer to the controls and rroubleshootióg
booklet for details
B. Quick Test Steps 16.-30. - Thermistors and Set
Point Potentiometers - In these steps,.the
microprocessor checks the resistance values of all sensors
and set point potentiometers to ensure that they are
functional, connected properly and set within the proper
range for the unit configuration.
Nominal resistance values for all sensors range from
100.049 to 285 ohms in accordance with table 14. Normal
display code for good sensors and potentiometer is í.
Display code 0 indicates a faulty potentiometer, thermistor
or wiring. A 0 display also indicates the option is not being
used.
Tables 4 and 7 show set point potentiometerÍunction,
location, and Quick Test display codes.
C. Output Relays, Steps 91.-42- These euick Test steps
allow the microprocessor to check the output signals from
the relay boards in the unit control system. In adbition, the
operation of all condenser fans and compressors is
checked at each step.

lf Quick rest steps do not operate as described, a defect
exists in one or more of the following : relay being tested ;the electronic control ; unit wiring. Rêfer tothe W'íring,
controls and rroubleshooting publication for additional
information.

START-UP AND OPERATION
DIGITAL DISPLAY ACTION
The electronic control system uses a 2-digit LED display
located on the display set point board (see fig. g) to sho-w
operational information and diagnostic codes.
When the control ON-OFF switch is tumed on, the display
shows 2O Íor 2 minutes to indicate the control is in the
initialization mode. The Flotron expansion valve will be
closed as part of the initialization sequence.
After the 2-minute period, the display tums off and the unit
is allowed to start. lf the button is pressed after the 20 has
been removed from the display, operationalstatus codes
or diagnostic ihformation will be shown as long as the
button is held in. The code numbers on the display will
have the following significance :

OPERATIONAT
STATUS

Capacity stage
Operational information
Overload information

n CODE
NUMBER

0-12
20-26
51-87

n

Refer to the unit label diagram or the wiring, controls and
Troubleshooting book.
U_nder normal operation, only the stage number will be
displayed. lf an operationar status coáe or an overload
code is_displayed, the display will rotate every 2 seconds
and will display up to 3 numbers. overload inlformation will
take priority over all other codes and the alarm light will be
energized. The codes will be stored by the microlrocessor
as long as the board is energized.
lmportant : The memory is cteared when power is
removed.

ACTUAL START.UP
Actu.al start-up should be done only under supervision of a
qualified refrigeration mechanic.
1. Be sure all seryice valves are open.
2. Sej leaving water temperature. No cooling range

adjustment is necessary.
3. lf accessory board or demand limit accessory are used,

set potentiometers. Refer to the wiring, contrors and
Troubleshooting book for details.

4. Turn oN-oFF switch to oN and wait 2 minutes for 20 to
be removed from display.

5. Allow unit to operate and confirm that everything is
functioning properry. check to see that thsre"uiïo
water temperatuJg agrees with the diar setting onïne
set point board. lf the temperature does not àgree with
the setting, the variation can be compensated-by
shifting the control point slighily. lf temperature íeset is
used, the actual water temperature may not agree with
the leaving water set point-Normal display code for steps 3.1. through 3.4. is 1. In

steps 3.5. through 4.2., each compressoi is started and
allowed to run for approximately 10 seconds. At start-up, o

,^ will appear, followed by a I in a few seconds. At the end oÍr 1 the 1O-second test, code 0 returns to the display, indicating
that the test step has been successÍully compléted. The
code í indicated that the compressor proteciion circuit

n (cPcs) was tested.
Fan and compressor operating sequence Íor euick Test
steps 3.1. through 4.2. are shown in table 4 and table S.
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Fig.9 - TypicalControl Bpx



SECTION A _ CONFIGURATION AND SWITCH CHECK

OUICK TEST
STEP NO.

NORMAL
OISPIAY STEP DESCRIPTION coNTROt SwtTcH

I
E
E

E

E
E

n

E

F

E.

E
E
.E

E

E

E
E , o E
I T I

o ' E

t o ' t r

E o ' t r
E O ' E T

E o ' E

E " ' E

r
r

E

Eo ' t r

l

E" ' t r

E

Type Unrt - Arr-Cooled Chrller

Number oí Compr,essors

Number oí  Unloaders

E  
- s w i r c h e s 6 a n d T o f í

I 
- Swrrch 6 on; Swrrch 7 ofí

E 
- Swrtch O oíí; Swirch 7 on

E 
- Srandard Chilter (Swirch oíí)

I - Brine Chilter. (Switch off)

E -TXV

I  -EXV

E 
- bo-Henz Power

E 
- Go-Her.rz Power

E - Exrernal Reser (Swirch off)

I 
- Rerurn warer Reser (swirch on)

E 
- rr. ' ,  nrsei rorr '+i-,r  Lr:r l

I 
- Reset used (switch on)

E - Puttdown Nor used (Swirch ofí)

I 
- puldown Used (swirch On)

E 
- Demand Limir Not Used (switch oíf)

I 
- Demand Limir Used (Swirch On)

E 
- with Remote onlofÍ (switch open)

f - without Remote on/off (Switch Ctosed)

I - Loss-oí-Charge Swirch Ctosed

E 
- Loss.oí-charge Swirch open

f 
- Loss-of-Charge Switch Ctosed

E 
- Loss-of-Charge Swirch Open

I 
- Low oit Pressure Swirch Ctosed

E .- Low Oit Pressure Swrrch Open

I 
- Low oil Pressure swrlch'closed

E 
- Low oit Pressure Swirch open

Coníiguratron Heade.r

Coníiguratron Header

Drp Swrtches 6 and 7

Dip Swirch 8

Conf igurat ion Header

Conf igurat ion Header

Dip Swirch

Dip Switch 2

Dip Switch 3

Dip Switch 5

S9 Jumper**

Circuit 1 Loss-of-Charge Srivitch

Circuit 2 Loss-oÍ-Charge Switch

Crrcurt 1 Low Oil  Pressure Switch

Circuit 2 Low Oil pressure Switch

n

,.,ft

r n
- ' \

I:
i :
?

" tlo not chaÍ88{gÉd*:i$vit€*lb bíine on units that donot haw modifications ÍoÍ bÍins, Special modifications aís ,eqrireo, Contaa C"niet d
details.=5 .' iliËïith EpRoM ur,.á)4z47-1-13 or higher.

Tabte4-euickrest E



OUICK TEST
STEP NO.

NORMA!
DISPLAY STEP DESCRIPTION THERMISTOR OR

POTENTIOMETER

Thermrstor OK

Therrnrs.tor Faulty

Thermrstor OK

Thermistor Faulty

Ïhermrstor OK

Thermrstor Faulty

Therrnrstor OK

Thermrstor  Faul ty

Thermrstor OK

Thermrstor  Faul ty

Thermrstor  OK

Thermrstor  Faul ty

Therrnrstor OK

The.r.rmrslor Faulty

Twêtr+tsror OK

Ïhermrstor Faulty

-. Thermistor OK

+. Therrnistor Faulty Not Used

i- Potentionreter OK

- PotentioíneteÍ Fau lty

No SigniÍicance

- Potentiometer OK

- Potentiometer Faulty or

- Fotentiometer OK

- Potentiometer Faulty or

- Poteratiometer OK

- Potentiometer Faulty or

-..fi o, tolirti o mete r,.lp[

Not Used

Not Used

Not,lJsed

- Potentiomet€r Faulty or Not Used

w

Cooler Leavrng Water
Thermrstor

Cooler  Enterrng Water
Thermrstoí

Condenser Thermtstor  Crrcu r t

Condenser Thermtstor  Crrcu r t

Coo le r  Thermrs to r  Cr rcu r i

Coo le r  Thermrs to Í ,  C r rcu r t  2

Compressor Thermrslor. Crrcurt

Compressor Thermrstor, Crrcurt

Accessory Reset Thermrstor

Leaving Water Setpornt
Potentrorneter

Accessory Reset Limrt
Polentiometer

Accessory Demand Lrmit
Potentiometer

Accessory Reset Ratio
Potentiometer

Accessory Reset Setpoint
Potentiometer

SECTION B - THGRMISTOR AND POTEI*.T.IOMETER CHECKOUT

ft

G

n
ft

1 8

Table4- euickrest S (cont)
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U Unloader
t S!ep! 35 and 39 also turn on a condenser fan (see table 5)
+ SOGF 085-095 have one unloader as standard ; the second unloader is accessory.

On other units, both unloaders are aecessories.
Nste: - Unfoaders cannot be used on]@QE 195-220-240.

- When unloader is energized,Jwiil be disptayed.

Table4- OuickTest @ (cont)

SECTION C _ OUTPUT RELAY CHECK
OUICK TEST

STEP NO
NORMAL

DISPLAY STEP DESCRIPTTON RELAY NO.

E
t
E
E

E
through

rE

r
I

r
T

then

then

t
T
E

Energize First Stage oÍ Condenser Fans
(See Table 10)

Energize Second Stage oÍ Condenser Fans
(See Table 10)

Energize Liquid Line Solenoid. Circuil i '

Energize Liquid Line Solenoid, Circuit 2: 

' lf used

These steps energize compressors according to
chart below Íor 10 seconds. Display shows status
oÍ compressor board Íeedback contacts :

E 
- compressor Board oÍí

t - compressor Board on

K ' t1

K12

K9

K10

K1
lhrough

K8

STEP RELAY

UNIT 30GF
085-095 105-120 145-155 180 195 22A-240

Gompressor Number

E t

E
E
E
,Ht,t

F
'Im,
E

K 1

K2

K3

K4

K5

K6

K7

K8

1

2

u 1 +

3

u2*

1

2

u 1 +

3

4

u2+

1

2

3

u 1 t

4

5

u2+

1

2

3

u 1 +

4

5

6

u2t

1

2

3

4

5

6

7

1

2

3

4

5

6

7

I

.fl



FAN ARRANGEMENT FAN
NO.

CONTROLLED BY
During

Ouick Tesr Normal Control

30GF 085-095

Note (*)

l Ë ' l O O l O l r  I

I rR 3 5 Cornpressor No 'l

2 * ' 3 9 Compressor  No 3

3 , s 3 l Frrst Stage oí Microprocessor

4 . 6 3 2 Second Stage oí  Mrcroprocessor

30GF 105-120
atI 3 5 & 3 9 Compressor No 1 or 3

3 , 5 ; 7 3 . 1 Frrst Stage oí MrcroprocessoÍ

2 ,  4 ,  6 , 8 3 2 Second Stage of  Mrcroprocessor

30GF 145-155

lsE'@lo@l I
g

1 * t 3 5 Compressor No 1

7 * ' 3 9 Compressor No 4

3 , 5 , 9 3 1 Frrst  Stage oí  MrcroprocessoÍ

2 , 4 . 6 , 8 ,  1 Q 3 2 Second Stage of  Mrcroprocessor

1 Ë 3 5 Compressor No. l

7 | ' 3 9
Compressor  No 4 (30GF tB0)

Cornpressor No 5 ,;* t t* i l

3 , 5 , 9 . 1 1 3 1 Frrs t  Stage oí  MrcroprocessoÍ

2 ,  4 .  6 , 8 ,
1 0 ,  1 2 3 2 Second Stage of Mrcroprocessor

GF 240 't
ft 3 .5 Compressor No. 'l

9 * 3 .9 Compressor No 5
3 . 5 .  7 .  1  1

1 3 .  1 5 3 1 First Stage oÍ Microprocessor

2 , 4 , 6 , 8
10, .12 ,  14 ,  16 3 2

Second Stage
oÍ

Microprocessor

n

30

T,ablê 5 - Got $enmr' F,€h Sequence
Notea:
' 

I MotoÍTnaster locationfr' Lead fan location

+_

J

o
zÉ. x
= > o
è z o- o ,

u

ooc,o
ooo

DipSwitch ltlo Selected Function

I
2
3
4
5
6
7
8

Type of Reset
Reset

Pull Down Limit
Not Used

Dernand Limit
1 Unloader

2 Unloadss
Brine

TàblF 6 - Dip Switch Functions

Potentiometer Location
Leaving WaterSet Point

Reset LimitSet Point
Load Sheld Input

Reset Ratio Set Point
Warm-UpSetPoint

Set point Board (Standard)
Accessory Board (Option)

Fiel{-Supply Option
Accessory Eloard (Option)
Accessory Board (Option)

Table 7 - Potentiometer Locations

20

n*
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OPERATING LIMITATIONS
Temperatures

oc

Maximum Ambient Temperature
Minimum Ambient Temperature
Maximum Cooler EWT
Marimum Cooler LWT
Minimum Cooler LWT

52
0

n
16
4

winter start - All SOGF Flotronic chillers have winter start
features included in their microprocessor control logic. No
additional provisions are necessary.

Note.: Unit operation below -2g.goO not recommended.
Required changes :

n

n

EWT - Entering Water Temperature
LWT - Leaving WaterTemperature
Tabfe 8 - Temperature limits

Leaving water temperature limitations

ltano-ar! equipmenileaving water temperatures can range
from 40 C to 160 C. The units should bé set for leaving
water temperatures no higher than 16o C even thougÉ
there is a maximum set point of 21o c on the FlotroÀic setpoint controller.
For operation with leaving water temperature above
ap-plgximately 160 C, the electronic expansion valves (EX/)
will limit the suction pressure to 90 psig (620 kpa) to avoid
overloading the compressor.
special order medium temperature brine units must be
provided for thos_e jobs having leaving water temperatures
in the range of -90 C to 40 C. it is permissible to use a
standard flotronic microprocessor controlled unit having
leaving water temperatures in the range of 1o c to 40 c It aprotective brine solution (zovo E.G. oigreater) is used and
the microprocessor brine chiller dip switch number g is
properly set.
Entering water temperature limitations
Wien sfartlng up a system after prolonged shutdown
where the fluid in the system may appróach the ambient
Lemperature, pull down will be no problem because of the
limiting MoP feature of the expansion valve. with flotronic
chillers, it is advisable to use the controlled pull down
feature when starting up systems havlng high temperature
water. For sustained operation, it is recómmended that an
entering water temperature no higher than 2Bo c be used.
Low-ambient operation
AllS0GF Flotronic chillers (either with carrier electronic
expansion valve or with factory-option thermal expansion
valve) willoperate at ambient temperatures down to Ooc. without modification.
wheneverthese chillers are operated at ambient conditions
below 0oC, it is necessary that they be modified as
described below:
a.' Ethylene glycol or another suitable brine must be added

to the cooler water loop to protect it to temperatures
8oC below the lowest expected outdoor temperature.

b. To minimize compressor cycling, provide sufficient
volume in the chilled water loop, even iÍ it means adding
a properly baÍfled storage tank to the system. At least
6.5 liters per kW of refrigeration is recommended to
moderate system load. (lt may be needed up to 10.g
liters per kw of refrigeration for unit operating under low
load conditions).

c' Minimum applied system load must not be below the
minimum step of unit loading.
Add accessory unroaders to both read compressors in
those cases where permissible and not standard (not
applicable to medium temperature brine chillers).

d. standard 30GF units with Electronic Expansion Valves
do not require the addition oÍ 32LT Motormaster unless
outdoor temperatures are expected to drop below
- 1goc.
Motormaster is available as factory installed option
(number28). lt may also befield mounted, as described
further.

Step 1 - Add accessory wind baffles
Step 2 - M.odify tead fal-s (see fig. 11 , Tabtes 5 and t 0).

9lqqg" Z tead fan motórs (per tabte io). 
- -''

Add 2 capacitors (per table' 1 O).
A^- ^ 9lqqq" .2teadÍanbtadeslrig.itl.Step 3 - Add Motormaster controt(d).-
Table 9 - Ghanges Required for Low- Ambient operation
slep I - wind baffres are avairabre as an accessory and
they must be field instailed for 30GF 0ss-240 ;"it.'tà
operate at ambient temperatures below 00c (see ng. tofor details of installation).

BRACXET PANEL

n

Fig. í0 - OOGF í0S-12O with Wind Baff,e Accessory
step 2 - Modify Lead Fn" change read fan motors, addcapacitors, clrange read fan bradeé and fan rótói1u'pport
as shown in fig. 11.

Fig. 11 - Motormaster Fan Adjustement
Each fan motor is supported by a formed-wire mount
bolted to the fan deck and covêred with a wiró óËá.Figure 11 shows proper position of fan brade in-oriï;.

Table 10 - Lead Fan Modifications
Note :30GF r0s-120 requires z Motormaster contrors, but onry one
1gt of for Ían repracement parts (Íor fan n'1 , FMi ). (G ,nitïiringdiagrams for details).

step 3 - Install Motormaster Gontror(s). Motormaster
control part no gzLT 900 900 mounts on óanition nàárert
to fan to be controlled. Refer to Installation rniiruction
furnished with this accessory for detairs rornting 

--'

instructions.

Table 5 shows locations of motormaster control and lead
fan(s). Fig. 21 shows locations of motormaster sensor.

MINIMUM
OUTDOOR
TEMPERATURE

30 GF 085-2'M FLOTRONIC CH'LLER
tlUith Electronic

Expansion
Valve (E\t4

UVïth Thermal
Expansion

Valve (Option|
Down to (PC No changes No changes
0 down to -í7.8oG 1 A l l  :  1 , 2 , 3
-17.8 down to -A.8pC A l l  :  1 , 2 , 3 A l l  :  1 , 2 , 3

The fead fan motors are those shown numbered (1 andl,l
or 9 in table 5).

REPTACEMENT PARTS

Unit Unit
Volt.

Nbr
rlgftd Motor Capacitor Fan blade Motor

support
SOGF

6S240
tss&50
r{l(r+502 HCs2TEEI}Al2AAOtsEEu0Íum sGA{(8743

n



Maximum outside air temperature fimitations
30GF units are designed for operation up to szo c outside
air temperatures ; however, if ihe unit is io oeuseo in 

"narea with.high solar radiation, the mounted position snouto
be such that the contror box is not exposed to direct
radiation.

Minimum cooler ruater flow rates and minimum
loop volume

Notes:
1. Minimum flow based on (0.46 m/s) verocity in coorer without
_ special cooler baffling.
2. Minimum Loop Volumes :

Li ters:NxARtCap.(kW)

APPUCANON N
l,l,ormal Air condition n in g
ProcessTypeCooling
Low Ambient Unit Operation

3.25
6.5
6.5 - 10.8

Table 11

OPERATION SEQUENCE
During the unit off cycle, the crankcase heaterc are
energized. lf the ambient temperature is below zo c,cooler
heatels and a microplocessor board heater are also
energized.
when control oN-oFF switch is tumed to oN, controlfirst
goes..thr.ough a 2-minute initialization period, during which
tlg di^spl.ay will continuousty show 20.'Ninety (90) sËconds
after 2O leaves display, control begins to briág on
compressors. Rate at which compressors arestarted
depends on leaving chilled watertemperature set point
and rate of change of the leaving water temperatuie.
on standard units (one unloader), refrigerant circuit no 1 is
always first to start. With addition of an accessory
unloader, an automatic lead{ag feature in controisystem
determines by random selection either circuit 1 or zio start
first.
At first call for cooling, microprocessor starts first
compressor, de-energizes crankcase heater and stads
one condenser fan.
units with electronic expansion valve (Exvl - Electronic
expansion valve (Do4 remains closed toi to seconds to
purge cooler and suction line oÍ any liquid refrigerant that
may havemigrated to these areas during off páioo. After
10 seconds, expansÍon valve starts to open. Às more
cooling is required, contrcl brings on additional stages oÍ
capacity. Loading sequence for compressors is shówn in
table 12. Automatic lead{ag control is provided on some
units.
- on to 30 GF 240 units, each leader compressor starts
up on two cylinders for the time being necessary to the
evaporator.pumpdown. This is to avoïd slugging after a
long period oÍ a unit stoppage.

22

- At the end,of.this process,'the compressor may runagain at fuff throtile.
The pressurestat set point is = 2 bar.
units with standard thermostatic expansion vafve
{ryvt - Liquid rine sorenoid vafve is noï 

"n"róiiJ 
ror firstl0 seconds of compressor operation. fnisisËaflóO pr"_pumpout cycle.

Microprocessor determines how rapidry capacity stagesare added or subtracted, based on'deviation troml"""uingchited water temperature sgJ point and rate of ànange otleaving water temperature. rf water temperature is very
yary and pull-down option is being used, ,Ëropro"essortimits rate of temperature drop of reávingïái.i t5 ó.s0" cper minute to avoid high peak kw chargËr.liil ;pacityig-being limited by puildown, the contro] dispray sÉows a24 when the dispiay button is óiesseO.
U{ts with EXV.;.Whqn the capacity is satisfied and a
{efrÍgerant circuit is to be shut down, the micropró"..o,'
$loses the EXV. The compressorcontinues to run for
J0 seconds.to purge the coorer and suction rine óiiiquio
ffigerant, then stops.
riJnits with rxt/ - when a circuit is shut down, riquid rinegotenoid is de-energized 10 seconds prióiË Ëo,iËressorgtopping. This is cailed pumpout cycre. rne rest ói'operation sequence is same'as Frotronic units.
ff load.shed optioh is.being used, control limits maximumgapacity to road shgq inpul varue. Retertó ëànirJ. 

"noTroubteshooti ng pubr ication for detai rs. rt tàpï.,,i.limited by a load shed signal, disptay shows a 22 whendisplay button is pressed.
All units - lf temperature reset is being used,
microprocessor adjusts. reaving water [empeiature toobtain greater part-load efficieácy. Refer t"óói,tróls anoTroubleshooting book for detairs. r r""uing w"tË, 

-'-

temperature is being reset, the dispray snóws à11 whenthe display button is pressed
units with E)fl/;]rlgroorocessor arso contrors erectronicexpansion varve (EXv) to maintain a superheat of 110c-
111C.ery91n9 compressor cytinders. This ts àlriuarent to20 C to 30 C superheat leaving cooler.
Microprocessor contror arso cycbs condenser fans on andoff to maintain an adequate pressure differentiaracross theexpansion varves. Fans are controiled by tná position otEX/ and saturated condensing temperature thermistors.
When expansion v-alve is fullyópen and supeneat isgreater than 40c, fan stages aré removed iwnen iná varveis.approximatery harf open, fan stages are added. Thisattows unit to run at very row condànsing t"Àóéiátuies atpart toad. Thus the chiiler has very high [art-tóáo ÈÊn's.
Fan sequence is shown in table 5.
units with rxlí -.Thermostat expansion valves, one for
each refrigerant circuit are factory set to maintaín soc-6oc
superheat of vapor.leavlng coolei to control flow of liquid
refrigerant into cooler. superheat can be reset but shouldbe done only if necessary.
Logic to cycle microprocessor-controlled fans is based onsatured condensing temperature onry. ïhis temóÀrature rssensed by thermistors T3 and T4 $g. f g). 

-."r-'--

The microprocêssor wiil turn on an àooitionat stage of fanswhen either of coit th-ermistors ff3 or T4) rs gieát"ï1Àan
4soc and wiil tum otf a fan stagje when ilaïàï;'arà ootnbetow 2goc. Between each chánge in fan.Ëó", àonirorwillwait one minute to allow head-pressure to stabilize
unless either T3 or T4 is greater than s2oc, in which 

""r"all microprocessor-contrólled fans will come on 
- '

immediately.
Condenser fan seqUence is shown in table 5.

n

n

4

n

n

n

UNIT
sOGF

MINIMUM
FLOW(tl

Us

PRESSURE
DROP
kPa

MINIMUM
voLUME (2)

Liters
085 6 6,4 878
095 6 6,4 1010
105 6 6,4 1 162
1n 8.5 6.2 1321
14tt 9.8 6.5 1559
r55 9.8 6.5 1684
Í80 12.1 6.6 1953
195 12.1 6.6 2210
m 12.1 6.6 2422
2& 12.1 6.6 2570

n



n

n

CAPACITY CONTROL STEPS

n

n

n

UNÍT3OGF
col{TROL

STEPS

%
DISPIACE.

TEilT
(AppÍor.)

LOADIIG SEOUE}ICE A LOADII{G SEOUEI{CE B
Opcratlng Opcletlng

1{o.
oí

Compr.

No
oí

cyl.

Comprerrorilo. No.
of

Gompr.

t{o.
oí

Gyl.
Compre*or llo.

Clrcult 1 Clrcult 2 Clrcull l Glrcuit 2

08s{s5t
Stanclard

1
2
3
4
5
6

22
33
56
67
89

r00

t
1
?
2
3
3

4
6

1 0
12
16
1 8

1 t

1
I '
I

1 " 2
1 , 2

3
3
3
3

08$095
Acc€ssory Unloader

Arbedto
Compr. No.3

1
2
3
4
5
6

22
44
56
67
89

r00

1
2
2
2
3
3

4
I

1 0
1 2
1 6
1 8

1 t
1 '
1 '
1

1 t ,2
1 , 2

3'
3
3
3
3

1
2
?
2
3
3

4
I

1 0
1 2
1 6
1 8

t

1 '
1
1

l ' , 2
1 , 2

3'
3'
3'
3
3
3

109t20
Standard

1
2
3
4

25
50
75

100

1
2
3
4

6
1 2
1 8
24

1
1

1 , 2
1 , 2

3
3

3 , 4

1
2
3
4

6
1 2
1 8
24

;
1

1 , 2

3
3

3 , 4
3 , 4

10$120t
Accessory Unloader

Added to
Compr. No.1

1
2
3
4
5
6
7
I

1 7
25
4?
50
67
75
92

100

1
t
2
2
3
3
4
4

4
6

1 0
1 2
r 6
1 8
22
24

1 t

1
1 '
1

1 t  , 2
1 , 2
1 ' , 2
1 , 2

;
3
3
3

3 , 4
3 , 4

10$120
Accessory Unloaders

Added to
Compr. No. 1 &3

1
2
3
4
5
'6
7
I

1 7
33
42
50
67
75
92

r00

1
2
2
2
3
3
4
4

4
I

1 0
1 2
1 6
1 8
22
24

I '
1 '
1 '
1

1 ' , 2
1 ' 2
1 ' ,2
1 , 2

;.
3
3
3
3

3 , 4
3 , 4

1
2
2
2
3
3
4
4

4
I

1 0
1 2
1 6
18
22
24

1 '
1
I
1
1

1 , 2
1 , 2

3'
3'
3'
3

3 ' , 4
3 ,4
3 ' , 4
3 . Á

I'l$155
Standard

I
2
3
4
5

20
40
60
80

100

1
2
3
4
5

6
1 2
1 8
24
30

1
1

1 , 2
1 , 2

1 , 2 , 3

;
4

4 , 5
4 , 5

1
2
3
4
5

6
1 2
1 8
24
30

1
1

1 , 2
1 , 2 , 3

4
4

4 , 5
4 , 5
4 , 5

14S1sst
Accessory Unloader

Added to
Compr. No. t

t
2
3
4
5
6
7
8
I

1 0

1 3
n
33
&
53
60
7S
80
93

100

t
I
2
2
3
3
4
4
5
5

4
6

1 0
1 2
1 6
Í 8
22
24
28
30

1 '
I
1 '

.'1
1 " 2
1 , 2
1 t , 2
1 , 2

1 ' , 2 ,3
1 . 2 . 3

:
4
4
4
4

4 , 5
4 , 5
4 , 5
4 , 5

14$155
Accessory Unloaders

Added to
C o m p r . N o . l & 4

1
2
3
4
5
6
7
I
9

1 0

1 3
27
33
40
53
60
73
80
93

Í00

1
2
2
2
3
3
4
4
5
5

4
8

r 0
1 2
1 6
1 8
22
24
28
30

1 '
1 '
1 '
1

1 " 2
1 , 2
1 " 2
1 , 2

1 ' ,  2 ,  3
1 . 2 . 3

;.
4
4
4
4

4 , 5
4 , 5
4 . 5
4 . 5

'l
2
2
2
3
3
4
4
5
5

4
I

1 0
1 2
1 6
1 8
22
24
28
30

;,
t
I
I
I

1 , 2
1 , 2

1 , 2 , 3
1 , 2 , 3

4'
4 '
4t

4
4 ' , 5
4 , 5
4 ' , 5
4 , 5
4 ' ,5
4 , 5

180
Standard

1
2
3
4
5
6

1 7
33
50
67
83

100

1
2
3
4
5
6

6
1 2
1 8
24
30
36

1
1

1 , 2
1 , 2

1 , ? , 3
1 , 2 , 9

4
4

4 , 5
4 , 5

4 , 5 , 6

1
2
3
4
5
6

6
1 2
r8
24
30
36

1
1

1 , 2
1 , 2

1 , 2 , 3

4
4

4 , 5
4 , 5

4 , 5 , 6
4 , 5 , 6

n

Table Í2 - Capacity Control Steps



GAPAC|W CONTROL STEPS (CONT.)

UIIITSOGF
CONTROL

STEPS

%
DISPTACE-

tEltlT
(Appror.)

LOADING SEOUETTICE A LOADII{G SEOUEIICE B
Operllng Opertlne

No.
oí

Comp.

ilo
ol

Gvl.

Comprecr'or l{o. No.
oÍ

Compr.

l{o.
ot

cvl.
Gomprcecor tlo.

Clrcult I Chcult2 Clrcult 1 Clrctlt2

r80t
Accessory Unloader

Add6d to
Compr. No.l

1
2
3
4
5
6
7
I
9

r0
l l
1 2

fi
1 7
28
33
4
50
61
67
78
83
94

r00

1
1
2
?
3
3
4
4
5
5
6
6

4
6

10
1 2
1 6
1 8
22
24
28
30
u
36

1 '
1
1 '
'l

1',2
1 , 2
1 ' ,2
1 , 2

1 t , 2 ' 3
1 , 2 , 3
1 ' , 2 ,3
1 , 2 , 3

4
4
4
4

4 , 5
4 , 5
4 , 5
4 , 5

4 , 5 , 6
4 ,  5 ,6

180
AmssoryUnloders

Added to
Compr. No.l &4

I
2
3
4
5
6
7
I
I

10
1 1
l2

1 1
22
28
33
4
50
61
67
78
83
94

100

1
2
2
2
3
3
4
4
s
5
F
F

4
I

1 0
1 2
1 6
t8
22
24
28
30
34
36

1 '
1 '
1 '
1

1',2
1 , 2
l ' ,2
1 , 2

1 ' , 2 ,3
1 , 2 , 3
1 ' ,  2 ,  3
1 , 2 . 3

4'
4
4
4
4

4 , 5
4 , 5
4 , 5
4 , 5

4 , 5 , 6
4 ,  5 ,6

1
2
2
2
3
3
4
4
5
5
6
6

4
I

1 0
12
1 6
18
n
24
28
30
u
36

1
1
1
1

1 , 2
1 , 2
1 , 2
1 , 2

1 , 2 , 3
1 , 2 . 3

4'
4'
4'
4

4 t , 5
4 , 5
4 ' , 5
4 , 5

4 ' , 5 , 6
4 , 5 , 6
4 ' , 5 , 6
4 5 A

t95t
StáfflaÍd

í
2
3
4
5
6
7

14
29
4Ít
57
71
86

r00

Í
2
3
4
5
6
7

6
1 2
1 8
24
30
36
42

1
1

1 , 2
1 , 2

1 , 2 , 3
1 , 2 , 3

1 , 2 , 3 , 4

;
5

5 , 6
5 , 6

5 , 6 , 7
5 , 6 ,  7

I
2
3
4
5
6
7

6
1 2
l 8
24
30
36
42

;
1

1 , 2
1 , 2

1 . 2 , 3
1 , 2 , 3 , 4

5
5

5 , 6
5 , 6

5 , 6 , 7
5 , 6 , 7
5 6 7

z2È24o+
Standard

1
2
3
4
5
6
7
I

13
25
38
50
63
75
88

100

1
2
3
4
5
6
7
8

6
1 2
1 8
24
30
36
42
I

I
I

1 , 2
1 , 2

1 , 2 , 3
1 , 2 , 3

1 , 2 , 3 , 4
1 , 2 , 3 , 4

5
5

5 , 6
5 , 6

5 ,6 ,  7
5 ,6 ,  7

5 ,6 ,  7 ,8

1
2
3
4
5
6
7
I

6
1 Z
1 8
24
30
36
42
48

1
1

1 , 2
1 , 2

1 , 2 , 3
1 , 2 , 3

1 , 2 , 9 , 4

5
5

5 , 6
5 , 6

5 , 6 ,  7
5 ,6 ,  7

5 , 6 ,  7 , 8
5 , 6 ,  7 , 8

n

n

n

n

n

* Gompressor unloaded.
f Jhere is only one loading sequence because there is only one unloader.
* Accessory unloaders cahnot be added to 30GF lss-zzó-àqo.
Notes:
1' The microprocessor has a random nYlgef generator that selects loading seguence A or B, which inturn determines the compressor circuit that É energized first. ThiÀ .uànJËuidperating hours on eachcircuit over an extended period oÍ time.
2. lf unit operation is ànticip.ated with system load betow minimum untoaded capacity of chiller :a. Consider using 2 smaller units in ilace of iarger unit.

b. fncrease water loop volumeto ensure aOeqJáte run time (see Application Data).
Table 12 - Gapaclty Control Steps (contl

SERVICE
Electric shock hazard
Tum off all power to unit before seruicing. The ON-OFF
switch on the control paneldoes not shut off controt
power ; use the control circuit breaker (CCB).
Diagrrostics and r.roubleshooting - Refer to the controls
and Troubleshooting book.
REFRIGERANT CIRCUIT
Leak Testing
AllS0GF units are shipped with complete operating charge
of refrigerant R-22 (see table l)and should'be undir
sufficient pressure to conduct a leak test. lf there is no
system pressure, admit refrigerant until a pressure is
observed and then proceed to test for baks. After leaks
are repaired, the system must be dehydrated.

n

n



n

fa

Dehydratation
Refer to the Ganier Standard Seruice Techniques Manual,
Chapter 1, Refrigerants, Sections 6 and 7 for details. Do
not use the compressorto evacuate the system.
Refrigerant Charge (Refer to tables 1 and 2)
lmmediately ahead of the filter drier in each circuit is a
factory-installed liquid line service valve. on each valve is a
1/4-in. flare connection for charging liquid refrigerant.
Charging with Unit Off and Evacuated- Glose liquid line
service valve before charging. Weigh in the charge shown
on the unit nameplate (also in tables l). Open tiquiO line
service valve ; start unit and allow it to run several minutes
fully loaded.
check for a clear sight glass. Be sure the clear condition is
liquid and not vapor.
Charging with Unit Running- lf charge is to be added
while unit is operating, it will be necessary to have all
condenser fans and compressors on. lt may be necessary
to block the condenser coils at low ambieni temperatures
to raise the condensing pressure to approximately 2g0
psig (1931 kPa) in order to turn all the condenser Íans on.
Do not totally block a coilto do this. Randomly block all
coils in uniform pattern. Gharge each circuit untittne sight
glass shows clear liquid, then weigh in the amount over a
clear sight glass as listed.
lmportant: When adjusting refrigerant charge, circulate
water through the cooler continuously to prevent freezing.
Do not overcharge and never charge liquid into the tow_
pressure side of the system.

ELECTRONIC COMPONENTS
Control Components
The unit uses an advanced electronic control system that
normally will not require service. For details on the controls
refer to the Controls and Troubleshooting book.
Unit Control Boxes
Viewed facing the compressors, the main control box on
the units 30GF 180-240 is at the left end and the auxiliary
box is at the right end. on units 30GF 0gs-15s, the contiol
box at the left end is the only box.

The external panels over the control boxes are removable
and can be locked for security. Inner panels are hinged
and there is sliding door over DlSpt-Ay BOARD. Oniy
simply screwdriver is needed Íor opening.
The main control box contains the electronic controls, and
power components. The auxiliary box, when used,
contains only the power components forcircuit 2.

COMPRESSORS
lf the lead compressor on either refrigerant circuit on a
Flotronic chiller becomes inoperative for any reason, the
circuit is locked off and cannot be operateddue to features
built into the electronic control system. Do not attempt to
bypass this compressor to force other compressors in
the circuit to run.
lÍ a replacement compressor is not immediately available
and the equipment must be operated, it is recommended
that one of the other compressors in that circuit be
transfened to the lead compressor position.
caution : Be sure to deactivate att power to the position
left vacant by the compressor tranèfer.
when the screens are removed from the front of the unit,
the oil pump end of each compressor is readily accessible
as shown in fig. B. Access to the motor end ofihe
compressors is readily gained when the screens are
removed from the ends of the unit. Every compressor can
be removed from the front of the unit.
lmportant : All compressor mounting hardware and
support brackets removed during siwicing must M
reinstalled prior to staft-up
Oil Gharye (Refer to tabte 1)
All units are factory charged with oil. The units do not have
oil lev-el equalizing lines between the compressors ;therefore, the oil levels in the compressors on the same
refrigerant circuit will be ditferent. Acceptable oil levelfor
each compressor is from the bottom of the extemalóigr,t
glass to 3/8 of the compressor sight glass tsee ng. ài.
when additional oir or a comprete charge is requiieo, use
only Canier-approved compressor oil. 

-

n

n LEAVING WATER
CONNECTION LEAVING WATER

SENSOR
( T l )

COOLER
WATER BAFFLE

ENTERING WATER
CONNECTION

THERMISTOR

SUCTTON
cor.tNEcTtoN

THERMISTORS

SATURATED
COOI-ER SENSORS
( I  EACH CIRCUIT}
( T 5 A T 6 )n

COOLER TUBE
(TYPICAL) THERMISTOR

ENTERING COOLER
WATER SENSOR
( r 2 )

:1
ï
il
:t

Fig. 12 - Gooler Sensor Locations

n



Approved oils are :
Chevron Chemical Co. .... . Zerol150 (Synthetic)
Sun OilCo. ... . .. Suniso 3GSTexaco, fnc. ...... .... Capella WF_g2Mobit Oit GargÀirà nrti. r ss
Do not reuse drained oir and do not use any oir that hasbeen exposed to atmosphere,

COOLER
- when the screens on the back of the unit are removed,the cooter and the refrigerant feed 

"orpóne;Ë 
;;; readiryaccessible.

Cooler Removal
Cooler can be removed from the rear of the unit.
Proceed as follows :
1. close shutoff valves in chiiled water rines, if instailed,

and remove chilled water piping.
2. Drain water from cooler.
3. Disconnect conduits to coorer heater cabtes andremove allthermistors from cooler. (See Íig. 12).
4- Remove insuration at refrigerant connectioï enb.
5. Remove suction rines by cutting rines with tuÉing cutterat convenient point.
6- Remove liquid lines by breaking the sirversordered joints

at the cooler nozzle.
7. On 30GF 145 througl240 units, remove the reft uprightand the rerated inner harf post at the centeiotnà cooterside of the unit (viewed fácing tfre cooterj.

On 30GF 08S through 120 rÀitr, remove vertical
support post under center of coil.

8. unbolt the coorer and sride to the reft (away from there.frigerant piping). Rotate to ctear theie ráinino
structurar members and remove througn iÀàióiunit.

Sewicing the Gooler
when the coorer heads and partition prates are removed,the tube sheets are_exposeci showinj ffre 

"nár 
oíin"tubes. on units 3OGF 10s througn eà0, g tuoÀ in th"bundle are secured inside the cioler at the bafffes andcannot be removed ; on units 3OGF 0SS th;;;gh OóS,there are o fixed tubes. These are identifieo on-fiàiro"

9!eets. by a driil T1t horizontaily adjacentto eácn ot tn"
luPo (sge fig. t S)..tr teakage oc-cué in any ui $,á""
!1h., plug the ttrbe(s) as described undór iube-'
PluggÍng.
Tube Plugging (see tabte'13)

I leaky tube(s) can be prugged untir retubing can be done.The.number of prugged tubés determines nó*ioón tn,cooler must be retubed. rf severar tubes requirJóiugging,
check with your local represgntative to find but nbw-ine
number and location will affect unit capacity.
Figure 14 shows an Eiliot tube prug and cross-sectional
view of a plug in place.
Caution : Use extreme care when instailing ptugs to
gre.vent damaging the tube sheet sections'betieei tneholes.

DRILL POINT (TYP)

5P?,9.il',5turbrv
(8 PLACES)

@ M16 BOLTS (1_24)

Fig. íO - Typicat Tube Sheet oÍ tOHA 200 Gooler

clean parts with Locquic "N" and appry a few drops oÍLoctite No z5 to obtain a tight seár *itnbut usió t5J ,rcnforce to set the pin.
Usually plugs 

""1*b9 
re1ov9{ Oy t31nn the projecting 1,1end or the pin to approximaterv óao" c áËà 

"nïiiiïiri.*v 
t

yiln wa-ter. Appry.ttre heating í"r" to the sioe ot inË pin toprevent over-hegting the tubê sheet.
Retubing (see table 13)
when retubing is to be done, obtain.the service of quariÍied
p.ersgnnef , .experienced in boiler maintenance and repair.
f.vlo?t standard proeedures canbàlàttoweo, except that forthe tubes in the 1 0 HA coolers, a s "2" "iu.Ë'iJ^-"t' 

" '

recommended in setting torque control_ tS.gZ mm (0.625in.) diameter tubes are used in these coolers _. ^^.Exampfe: r 1

@ M12 BOLTS (25-90)

FrxED TUBE fiYe)

n

a. Tube sheet hole diameter
b. Tube OD
c. Clearance (a minus b)
d. Tube lD before rolling

(Use Elliot tube gagel
e. 5o/o of twice the wall thickness

16.00 mm (0.630 in.)
15.87 mm (0.625 in.)
0.13 mm (0.005 in.)

13.94 mm (0.549 in.)
(5o/o of b minus d) 0.10 mm (0.00a in.)f. Tube lD after rolling
(c + d + e) 14.17 mm (0.SS8 in.)

Note : The tubes nelt '^g the gasket webs must be flush nwith the tube sheet (both enOé).
Cooler Head Bolt Tightening
Gasltet Preparation- When reassembfing, use new
g3$eJ9,_Com pressed asbestos / neoprene gaskets,
Material specification ZA00-24, areto be ,n"',nànGrilvdipped in compressor brear<-in ol prior to àlïà,iËil.Gaskets are not to be soaked inóii as gasket deteriorationresurts. ofpgeo gasketsare to be used within 30 minutesto prevent deterioration.
Bolt Torques- Th,".following torques are to be applied
l'.r'.lg^tL" bo* tightening se-quenï" described uËr6* ,@ M16 diameter flange bolts

@ Mlzdiameter center bolts 
203-230-N-m (t s0-1 z0 tb-ft)

es-1 a2_N_m (-/0-90 tb-ft)èo
P I N  R I N G

/A

Components for plugging
ForTubes

Brass Pin
Brass Ring

For Holes without Tubes
Brass Pin
Brass Ring

---T-953--103500s-.
---T-853--0025595-.

---T-853--1031_ -S.t
---T-953-002631S-'

* Order direct Írom your Canier distributor* Gan be obtained tocatty
Table 13 - Plugs and Tubes Fig. 14 - E[iot Tube ptug

n



Bolt Tightening Sequence (fig. 1g) - The following is a
recommended bolt tightening sequence :

fa Step 1 - Assembte aÍ @ Mld.ftarige botts and @ M12
center bolts.
Step 2 - Following the sequence shown in fig. 13, tighten

'r1 the bolts and nuts to approximately SOo/o of the specified
torque.
Step 3 - Starting at the top (12 o'clock)tighten the flange
bolts to the specified torque (see Bolt Torques)
consecutively in a clockwise direction.
Step 4 - Tighten the center bolts to the specified torque in
the sequence shown.
Step 5 - No less than one hour later, retighten the center
nuts.
Step 6 - After refrigerant is restored to cooler, check
center studs and exposed gasket edges for reÍrigerant
leaks with soap solution or Halide device.
Step 7 - Replace cooler insulation.

CONDENSER COILS
GoilGleaning
Clean coils with a vacuum cleaner, fresh water,
compressed air or a brisile brush (not wire). Units installed

r,.1 in conosive environments should have coilcleaning asÍ I part of a planned maintenance schedule. In this type of
application, allaccumulations of diÉ should be washed otf
the coil.
Condenser Coil Removal (see fig. 15)
Ngte : weight,of each coil (verticat orftat) is approximatety
325 tb (150 kg).
Before coil(s)can be removed, either or both control
box(es) must be removed.
Control Box Removal- Both outer and inner hinged

,n access panels must be removed. The outei panels are
removed by opening all the way and lifting them off the
hinges.

catution : Do not remove inner panels untit alt power to the
unit is shut off.
To remove the inner panels, remove the hinges from the
panels, not the control box. fl-he inner paneÍs cannot be
lifted off the hinges as were the outer panels). With the
hinged access panels off, proceed as follows :
Main Gontrol Box Removal
1. Disconnect main power wires, control power wires

and all field interlocks.

CONTROL BOX
AND END CAP OVER
CONTROL BOX REMOVED
Callouts are oomponents associated with coil removal.

2. Disconnect the wires connected to the microprocessor
cover and remove cover.

3. Disconnect electronic expansion valve (EXV)cables
from J7 and thermistor wires from J1. Then remove
wires from the wire duct.

4. Reinstall microprocessor cover.
5. Remove strain relief from shield in comer of control

box. Remove screws Írom corner shield, the remove
wires from shield.

6. Pull EXV and thermistor wires through hole in boJtom
of shelf.

7. Remove cooler heater thermostat and bracket from
shelf and secure to control box.

8. valve otf all compressors in the unit and blow charge
from compressors.

9. Disconnect capillary tubes from back of gage panel
and labelthem Íor identification.

10. Disconnect raceway wires from main powerterminal
blocks and disconnect the prugs which connect the 2
control boxes together (3OGF 190-240 only).

11. Disconnect allfan motor ground wires from control
box.

12. Disconnect all compressor and fan wires from their
respective contactors and tag to identify.

13. Disconnect alr Molex plugs wnich are cónnected to
compressor conduits and tag to identify.

14. Remove compressor conduit nut and puil conduits
below the shelf.

15. Remove control box mounting screws from sides and
bottom of box.

16. carefully lift contror box out of unit. The maximum
weight of control box is approximately 220lb (100 kg).

Auxiliary Control Box Removal (OOGF lSO-2.40)
ffter theaccess panels are removed, follow steps 10
through 16 of main box removal.
Vertical Coil Removal
1. Remove appropriate control box. For detailed

procedure, see Control Box Removal.
2. Disconnect and remove condenser temperature

thermistor if attached to retum bend of èoil.
3. On 30GF 08S through 120 units, remove comer post

opposite control box.
On units 30GF 145-240, remove center_section
access panel nearest coilto be removed.

CALLOUTS FOR FIG. 15
Components are numbered in sequence
as they appear in the coil removai
procedure.
1 - Verticat coit (Typ)
2 - Center section
3 - Center'-section fan decks
4 - Upper center splice cap
5 - End batfte (inner) ; one baffle hidden
6 - Middle bafÍle location
7- Fan deck (Typ)
8 - Vertical-coil cap
9 - Flat-coil cap

10. Corner post
11 - End baffles (outêr)
12 - Center uprights
13 - Lower center splice cap

fa
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4. On 30GF 085 through 120 units, remove end cap and
fan deck.
On units 30GF 145-240, remove the near center-
section fan deck and the upper center-splice cap.

5. Remove the end baffle.
6. l-ay a sheet oÍ plyrood across the flat coiltube sheets

and crawlthrough to the center of the coil being
Íemoved. Remove the screws holding the middle baffle
to the tube sheet bracket (bracket remains on the tube
sheet).

7. Unbolt fan decks from the vertical-coil cap.
8. Remove the appropriate control box. For detailed

procedure, see Control Box Removal.
9. Remove the end cap over the control box.

10. Remove the comer post.
11. Remove the screws holding the end baffle to the

vertical-coil tube sheet.
12. unbraze the refrigerant line connections at the header.
13. Remove the coil carefully, to avoid fin damage (slide

toward the controlbox end to avoid piping).
Flat Coil Removal
1. Remove appropriate control box. For detailed

procedure, see Control Box Removal.
2. Remove appropriate verticalcoilas described dnder

VerticalCoil.
3. Remove appropriate end batfle.
4. Remove lower center-splice cap.

CONDENSER FANS
Each Ían is supported by a formed-wire mount bolted to
the fan deck and covered with a wire guard. The exBosed
end of thefan motorlhan is protected from the weaiherby
Permagum sealant. lf a,fan motor must be removed for
serviee or reBlacernentr,f,e sure the sealant is reinstalled
and be sure the fan guard is in place before starting the
unit. Figure 16 shows the proper position of the molnted
fan. Fan motors have permanenfly lubricated bearings.

Fig. 17 - Electronic Erpansion Valve
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Fig. 16 - Gondenser Fan Adjustment

Important : Check for proper fan rotation (ctockwise
viewed fram above). lf necessary to reverse, switch leads.

REFRIGERANT FEED COMPONENTS
Each circuit has allthe necessary refrigerant controls.
Electrcnic Expansion Valve
The chiller is equipped with the new Canier-designed
electronic expansion valve (Dff).A cut-away Oràwing of
the valve is shown in fig. 17.

The high-pressure riquid refrigerant enters the varve
through the bottom. A series óf catibrated slots have been
machined in the side of the orifice assembly (item 1). As
the refrigerant pqsses through the orifice, the presslre
9ropr and the refrigerant changes to a 2-phase condition
(li.q-uid and vapor).To controlthe refrigerant flow for
ditferent operating conditions, the pisíon fitem 2) moves up
and down over the orifice and modulates the orifice size.
The piston is moved by a linear stepper motor (item 4).The
stepper motor moves in increments and is conirolled
directly by the processor board. As the stepper motor
rotates, the motion is transfened into lineai movement by
the lead screw (item 3). Through the stepper motor and
lead screw, 760 distinct steps of motion are obtained. The
large nurnber of steps and the long stroke results in very
accurate control of the refrigerant flow.
Control of the valve is by the microprocessor. Two
thermistor temperature sensors are used to determine
superheat. one thermistor is located in the cooler and the
other is located il the passage between the compressor
motor and the cylinders. The difference between the 2
temperatures controls the superheat. on a normarrx/
gylter'the superheaileaving the evaporator is normally
5.60 C and the motor then adds appro-ximately 11o C,
resulting in approximately 16.70 c superheat óntering the
cylinders. The EXV controls the superheat entering the
cylinders to approximately 110 C. Thus the superh-eat
leaving the cooler is approximately 0o C to go b.
A significant improvement in cooÈr performance results. ,
Because the EXV's are controlled by the processor board,-
it is possible to track the valve position. By this means,
head pressure is controiled and the unit isprotected
against loss oÍ chargeand a Íaulty valye. During initial
start-up, the EXV is fully closed.
After the initialization period, the valve position is tracked
by the processor by constanily observing the amount of
valve movement.
The D0/ is also used to limit the cooler suction temperature
to 130 G. This makes it possibleforthe chillerto stàrt at
high cooler water temperatures without overloading the
compressor. This is commonly refened to as MOp
(maximum operating pressure).
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lÍ it appears that electronic expansion valve is not properly
controlling operating suction pressure or superheat, there
are a number of checks that can be made using Quick Test
and initialization features built into the microprocessor
control.
Follow steps below to diagnose and correct EXV problems.

Step I - Check Processor Ení Outputs - Check Dff
output signals at appropriate terminals on J7 terminalstrip,
as follows :
Turn power OFF. Connect positive test lead of meter to
terminal I on connector J7 (see fig. 18). Set meter for
approximately 20 vdc. Turn power ON, but do not enter
Quick Test mode. For first 50 seconds valve motor
windings will be alternately energized to close valve in
circuit 1. During this time, connect negative test lead to
terminals 9, 10, 11 and 12 in succession. Voltage should
rise and Íallat each pin. lf it remains constant at a voltage
or at 0 volts, remove connector and recheck. lf problem is
stillthere, replace processor board. lf it is no longer there,
expansion valve should be checked.
Tum power OFF and connect positive lead to terminal 1 on
connector J7. Tum power ON. After 50 seconds, motor
windings in circuit 2 valve will begin to be energized. During
this time, connect negative test lead to terminals 2, 3, 4
and 5. Voltage should rise and fall at each pin. lf it remains
constant at a voltage or at 0 volts, remove connector and
recheck. lf problem is stillthere, replace processor board.
lf it is no longer there, expansion valve should be checked.

PROCESSOR
BOARD

J7

Elftr1

En2

FLOTRONIC
EXPANSION

VALVES

Fig. 18 - Printed-Gircuit Board Connector

Step 2 - Check EX\f Wiring - Check wiring to electronic
expansion valves from J7 terminal strip on processor board
(see fig. 18).
1. Check color coding and wire connections. Make sure

they are connected to correct terminals at JT and EXV
plug connections.

2. Check for continuity and tight connection at all pin
terminals.

3. Check plug at J7 and at EXV's. Be sure EXV
connections are not crossed.

Step 3 - Check Resistance of EX\í Motor Windings -
Remove plug at J7 terminalstrip and check resistance
between common lead (red wire, terminal D)and remaining
leads A, B, C, and E (see fig. 18). Resistance should be
25 ohms:2 ohms.

$tep 4 - Check Thernristors that Control EXlt - Check
thermistors that control processor output voltage pulses to
EXV's. Circuit No. 1 thermistors are T5 and T7, circuit No. 2
thermistors are T6 and T8. Refer to fig. 19 for location.
1. Use Quick Test steps 2.0. through 2.3. to determine if

thermistors are shorted or open.
2. Check thermistor cafibration at known temperature by

measuring actual resistance and comparing vafUe
measured with values listed in table 14.

3. Make sure that thermistor leads are connected to
proper pin terminals at J1 terminal strip on processor
board and that thermistor probes are located in proper
position in refrigerant circuit (fig. 1g).

When above checks have been completed, actual
operation of EXV can be checked by using procedures
outlined in Step 5. During Quick Test steps O.S. and 3.g.
each EXV is opened qpproximately 2S0 steps by
processor. This Quick rest feature, along with initialization
mode 20 can be used to verify proper valve operation.
Step 5 - Gheck Operation of the EXV - Use following
procedure to check actual operation oÍ electronic
expansion valves.
1. Close liquid line service valve for circuit to be checked

and run through appropriate euick Test step 3.S. or 3.g.
to pump down lowside oÍ system. Repeat euick Testj
step 3 times to insure that all refrigerant has been . :
pumped from low side and that EX/ has been driven
fully open (760 steps).

Note : Do not use control ON/OFF circuit breaker to .
recycle control during this step, and be sure to altow
compr€ssors to run full 10 seconds at each step.
2. Turn oFF control circuit breaker and compressorcircuit

breaker(s). Close compressor service valves and vent
any remaining refrigerant from low side of system.

3. Remove screws holding top cover of F0/. Carefully
remove top cover, using caution to avoid damage to the
O-ring seal and motor leads. lf EXV plug was
disconnected during this proce$s, reconnect it after the
cover is removed.

4. Note position of lead screw (see fig. 1Z). lf valve has
responded properly to processor signals in Step S.l.
above, valve should be fully open and lead screw should
protrude approximately 'll4ln. (6 mm) to3/4 in. (1g
mm) above top of motor.

5. Recycle control by tuming control circuit breakerto oN
position. This puts control in initialization mode 20.
During first 100 seconds of initialization mode, each
valve is driven to fully closed position (760 steps) by
processor. With cover lifted off EX/valve body, observe
operation of valve motor and lead screw. The motor
should turn in the counterclockwise (CCW)direction
and lead screw should move down into motor hub until
valve is fully closed. Lead screw movement should be
smooth and uniform from full open to fully closed
position.

This proc_ess 9f opening and closing DO/ can be repeated
by repeating Quick Test steps 3.S. or 3.9. and recycling
control as described in preceding steps. lf valve d-oes not
operate as described when properly connected to
processor and receiving conect signals, it should be
replaced.
lf operating problems persist after reassembly, they may
be due to out-of-calibration thermistor(s), or intermittent
connections between processor board terminals and E)0/
plug. Recheck allwiring connections and voltage signals.
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Other possible causes of improper refrigerant flow control
could be restrictions.in liquid line. Check for plugged filter
drier(s), stuck liquid line solenoid valve(s) or restricted
metering slots in the EXV. Formation of ice or frost on lower
body of electronic expansion valve is one symptom of
restricted metering slots. Clean or replace valve if
necessary.
Note : Frosting of valve is normal during Ouick Test steps
3.5. and 3.9. and at initialstart up. Frost should dissipate
after 5 to 10 minutes operation of a system that is operating
properly. lf valve is to be replaced, wrap valve with a wet
cloth to prevent excessive heat from damaging internal
components. Superheat control built into valve is noÍ
adjustable.
Thermostatic expansion valve (D(V) - The FIOP chiller
is equipped with conventional thermostatic expansion
valve, one per circuit. This control system necessitates use
oÍ a liquid line solenoid valve. DU is factory set to maintain
4.4oC to 5.6oC superheat of vapor leaving cooler by
controffing flow of reÍrigerant into cooler. Superheat can be
resef but should be done only if absolutely necessary.
When Dff is used, thermistors T5, T6, T7, T8 are
eliminated (see fig. 19).
D0/ also incorporates an MOP feature to limit cooler
suction to 12.8oC, making it possible for compressor to
start at higher cooler water temperatures without
overloading.
Moisture-Liquid Indicator
Glearflow of liquid refrigerant indicates sufficient charge in
the system. Bubbles indicate undercharged system or
presence of noncondensables. Moisture in the system
measur.ed in parts pr million (ppm) changes color of
indicator. See chart below :

Moisturc GoÍftqÍtt - Parts Per Mllllon hpm)

TemÍrelatrrïo
IndicatorGolor

Blue UghtViolet Pink

240C
380C
520C

BelowS0
Below 45
Below60

30-120
45-180
60-240

Above 120
Above 180
Above240

Change filter drier cores at first sign of moisture in the
system.
lmpgrtant: Unit must be in operation at least lp hours
before moisture indicator can give an accurate reading.
With unit running, indicating element must be in contact
with liquid refrigerant to give true reading.

Filter Drier
Whenever the moisture-liquid indicator shows presence of
moisture, replace filter-drier core. Refer to Standard
Service Techniques Manual, Chapter 1, Refrigerants, for
details on s'ervicing filter driers.
Liquid Line Solenoid Valve
On some units, a liquid line solenoid valve may be used to
prevent liquid refrigerant migration to the low side oÍ the
system. On other units, the EXV will function as both the
expansion valve and the solenoid valve.
Liquid Line Service Valve
This valve is located immediately ahead of the filter drier,
provided with a 1/4-in. flare connection for field charging.
In combination with the compressor discharge service
valve, each circuit can be pumped down into the high side.

THERMISTORS
The electronic control uses 9 thermistors to sense
temperatures. These sensors are for :
1. Cooler leaving water temperature (l-1).
2. Cooler entering water temperature (I2).
3. Saturated condensing temperature, circuit 1 (|-g).
4. Saturated condensing temperature, circuit Z (14,).
5. Cooler saturation temperature, circuit 1 FS).
6. Cooler saturation temperature, circuit 2 tfq.
7. Compressor retum gas temperature, cirèuii I (|-O.
8. Compressor retum gas temperature, circuil 2 tfgi.
9. Accessory reset-space or outside air sensor Cflq.
The general locations are shown in Íig. 19.
Allthermistors are identical in the temperature vs
resistances performance. The resistance at various
temperatures are listed in table 14.
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Fig. 19 - Thermistor Locatlons

Thgrmislorltemperature sênsor check - A high quality
digitalvolt-ohrnmeter is required to perform this check.'-
1. Connect the digitalvoltmeter across the appropriate

thermistor terminals at the J1 terminal strip on the
processor board (see fig. 19 and 20). Using the voltage
reading obtained, read the sensor temperature from
table 14. To check thermistor accuracy, measure
temperature at probe location with an accurate
thermocouple-type temperature measuring instrument.
Insulate thermocouple to avoid ambient temperatures
from influencing reading. Temperature measured by
thermocouple and'temperature determined from
thermistor voltage reading should be close, r 3oC if
care was taken in applying thermocouple and taking
readings.

2. lt a more accurate check is required, machine must be
shut down, thermistor removed and checked at a
known temperature (freezing point or boiling point of
water) using either voltage drop measured across
thermistor at the Jl terminals with unit in euick Test
mode 88 or by determining the resistance with chiller
shut down and thermistor disconnected Írom J1.

PROqESSOR
BOARD

J1
n

RESET
(Accessory)

THERMISTORS
: ,f,L

Fig.2o - Thermistor connections to Jr, processor Board



Table 14 - Thermlstor Reslstence and Voltage Drop Gharacterlstics (oC)

TETIP.
(.cl

RESI$
TAIICE
(Ohms|

VOLTAGE
DROP(vl

TEMP.
("cl

RESrS-
TANCE
{Ohms}

VOLTAGE
DROP{vl

TEtrlP.
(.cl

RESrS-
TANCE
(Ohmsl

VOLTAGE
DROP(vl

TEMP.
("cl

RESrS-
TANCE
(0hms|

VOLTAGE
DROP(v!

TEMP.
("c)

RESrS-
TAI{CE
(Ohmsl

VOLTAGE
DROP(v|

-340
-31.5
-31.0
-g).5
-30.0

100049.0
97006.4
94060.8
91209.3
88449.0

4.690
4.680
4.671
4.661
4.651

- 4.0
- 3'5
- 3.0
- 2.5-za

20075.9
19500.8
19060.6
18574.8
18102.9

3.756
3,732
3.707
3.682
3,656

24.0
24,5
25.0
25.5
26.0

5203.2
5088.1
4976.0
4866.8
4760.2

2.201
2,174
2.147
2.120
2.094

52.0
52,5
53.0
53.5
54.0

1694.0
1663.5
1633.5
1604.1
1575.2

1.003
0.988
0.974
0.959
0.945

80.0
80.5
8í.0
81"5
82.0

602.4
592.4
s82.8
573.4
564.4

0.431
0.425
0.418
0.412
0.406

-ns
-29.0
-28.5
-28.0
-n5

85777.0
83190.7
80687.1
78263.9
75918.3

4.641
4.6Í10
4.620
4.609
4.597

- 1.5
- 1.0
- 0 5

0.0
0.5

17644.5
17199.1
16766.3
16345.7
15936.9

3.631
3.605
3.579
3.553
3.526

26.5
27.0
27.5
28.0
28.5

4656.4
4555.2
4456.6
4360.4
4266.7

2.M7
2.041
2.015
1.989
1.963

54.5
55.0
55.5
56.0
56.5

1546.9
1519.0
1491.6
140/'.7
1438.3

0.931
0.917
0.903
0.890
0.876

82.5
83.0
83.5
84.0
84.5

555.7
547.2
539.1
531.2
s23.6

0.400
0.394
0.388
0.383
0.377

-27.0
-265
-Ë.0
-255
-á.0

73648.0
71450.6
69323.7
67265.0
65272.4

4.586
4.574
4.ffi2
4.550
4.537

1.0
1.5
2.0
2.5
3.0

15539.5
15153.1
14777.5
1M12.2
14056.9

3.500
3.473
3.446
3.419
3.392

29.0
29.5
30.0
305
31.0

4175.4
4086.3
3999.6
3915.0
3832.5

1.938
1.912
1.887
1.862
1.837

57.0
57.5
58.0
58.5
50.0

1412.3
1386.8
1361.6
1336.9
1312.6

0.863
0.8s0
0.837
0.825
0.812

85.0
85.5
86.0
86.5
87.0

516.2
509.2
502.3
495.7
489.4

0.371
0.366
0.361
0.355
0.350

-24.5
-24.0
-a,5
-&0
-n5

63343.7
61476.9
59670.0
57S20.9
ffi227.9

4.525
4.512
4.499
4.485
4.471

35
4.0
45
5.0
55

13711.4
13Ít75.3
13048.3
12730.1
12420.5

3.364
3.337
3.309
3.281
3.253

31.5
u.0
32s
33.0
33.5

3752.1
3673.7
3597.3
3522.9
3450.2

1 .813
1.789
1.7il
1,741
1.717

59.5
60.0
60.5
61.0
61.5

1288.7
126s.2
1242.1
1219.3
1196.9

0.800
0.788
0.776
0.765
0.753

87.5
88.0
88.5
89.0
89.5

483.2
477.4
471.6
466.1
460.8

0.345
0.340
0.335
0.331
0.326

-zLo
-21.5
-21.0
-205
-n0

54589.1
53002.7
51467.0
49980.4
483[1.1

4.457
4.U3
4.428 

',

4.413
4.398

6.0
65
7.0
75
8.0

12119.2
11826.0
11540.5
11262.7
10992.1

3.225
3.197
3.169
3.140
3.112

34.0
34.5
35.0
355
36.0

3379.4
3310.4
3243.1
3177.5
3113.4

1.693
1.670
1.647
1.624
1.602

62.0
62.5
63.0
63.5
64.0

1174.8
1153.2
1131.8
1110.9
1090.2

0.742
0.731
0.720
0.709
0.698

90.0
90.5
91.0
9Í.5
92.0

455.6
450.6
M5.7
440.9
436.3

0.321
0.317
0.312
0.308
0.303

-195
-19.0
-t&5
-1&0
-175

47147.7
45798.6
44492.4
43227.6
42N2.9

4.383
4.367
4.351
4.334
4.318

85
9.0
9"5

10.0
105

10728.8
10/.72,3
10222,6
9979.3
9742.5

3.083
3.054
3.026
2.997
2.968

365
37.0
37.5
38.0
385

3051.0
2990.1
2930.7
2872.8
2816.2

1.579
1.557
1,536
1.514
1.492

64.5
65.0
65.5
66.0
66.5

1069.9
1050.0
1030.3
1011.0
992.1

0.688
0.678
0.667
0.657
0.648

92.5
gt.0
93.5
94.0
94.5

431.8
427.4
423.0
418.8
414.5

0.299
0.295
0.291
0.287
0.283

-tr.0
4e5
-16Í}
-155
-15.0

40816.9
39668.3
38555.9
37478,A'364Íi4.[

4.301
4.283
4.266
4.248
4.230

11Í'
115
1e0
1;25
13.0

9511.7
9287.0
9068.0
8854.7
88f6.9

2.939
2.911
2.82
2.853
2.824

s.0
39.5
40.0
405
41.0

2761,1
2707.2
2654.7
2603.4
2553.3

1.471
1.450
1.430
1.409
1.389

67.0
67.5
68.0
68.5
69.0

973.4
955.1
937.1
919.4
902.1

0.638
0.628
0.619
0.609
0,600

95.0
95.5
96.0
96.5
97.0

410.3
406.0
401.8
397.6
393.3

0.279
0.275
0,271
9.267

, 0.264
,-145
-140
-13.5
-13.0
-12.5

95423.7
,w44.2
33495,2
32575.6
31684.6

4.211
4.193
4.174
4.154
4Í35

135
f4.0
145
15.0
155

u44.5
8247.2
8055.0
7ffi7.7
7685.1

2.795
2.766
2.737
2.708
2.680

41.5
42.0
42,5
43.0
43.5

2504.4
2456.6
2410.0
23e/.4
2319.9

1,369
1.349
1.330
1.311
1.292

d,.5
70.0
705
71.0
71.5

88s.1
868.4
852.0
836.0
820.2

0.591
0.582
0.574
0,565
0.557

97.s
98.0
98.5
90.0
995

389.0
3U.7
380.3
375.8
371.1

0.260
0.257
0,253
0.250
0.246

-r10
-115
-11.0
-10.5
-10.0

30821.0
29984.0
29172.7
28386,3
27623.8

4.115
4.094
4.t74,''
4.053'
4.w2

160
165
17.0
175
18.0

7507.2
7333.9
7164.9
7000.3
6839.8

2.651
2.622
2.593
2.565
2.536

u.0
u5
45.0
455
45.0

2276,3
2233.8
2192.2
2151.5
2111.7

1.273
1.254
1.236
1.218
1.200

72.0
72.5
73.0
73.5
74.0

804.8
789.8
775.0
760.6
746.5

0.548
0.540
0.532
0.524
0.516

100.0
100.5
101.0
101.5
102.0

366.s
361.6
356.7
351.5
346.3

0.243
0.240
0.236
0.233
0.230

- 9.5
- 9.0
- & 5
- & 0
- 7.5

26884.4
26167.5
25472.2
24797.8
24143.6

4.010
3.989
3.967
3.944
3.922

1&5
19.0
195
4,.0
20.5

668Í1.4
6530.9
6382.3
6237.5
6096.3

2.508
2.479
2,451
2.423
2.395

46.5
47.0
47.5
48.0
{&5

2072.8
20u.7
1997.4
1960.9
1925.1

1.182
1.165
1.148
1.131
1.1 14

74.5
75.0
75.5
76.0
76.5

732.6
719.2
706.1
693.3
680.8

0.508
0.501
0.493
0.486
0.479

1oes
103.0
1{t3.5
104.0
104.5

341.1
335.3
329.7
323.8
317.9

0.227
0.224
0.221
0.218
0.215

- 7.0
- 6.5
- 6.0
- 5 5
- 5.0

23q00.0
22893.2
22295.6
21715.7
21152.8

3.899
3.876
3.852
3.829
3.805

21.0
21.5
n0
n5
23.0

5958.7
5824.6
5693.9
5566.4
5442.2

2.367
2.339
2.311
2.283
2.zffi

49.0
r09.5
50.0
50.5
51.0

1890.1
1855.7
1822,1
1789.1
1756.8

1.098
1.081
1.065
1.049
1.034

77.0
77.5
78.0
78.5
79;0

668.6
656.8
u5.2
634.0
6232

0.472
0.465
0.458
0.451
0.4u

f05.0
1$.5
106.0
Í06.5
107.0

311.6
305.3
298.6
292.1
285.2

0.212
0.209
0.206
0.204
0.201

- 4.5
- 4.0

20606.4
20075.9

3.781
3.756

23.5
24.0

5321.2
5203.2

2.228
2.201

51.5
5e0

1725.1
1694.0

1.019
1.003

79.5
80.0

612.6
602.4

0.437
0.431
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LogoÍrd:
T3, T4 - Condenser sênsoÍs
M1 - Motormastgr sensor of circuit 1.

n M2 - Motormask sênsor of circuit 2.
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COOLER SENSORS
Gooler Leaving Water Sensor.
This thermistor is located in the leaving water nozzle. The
probe is immersed directly in the water. Connection is
made through a1/4-in. coupling $5.221. Actual location is
shown in fig. 12.

Gooler Entering Water Sensor
This thermistor is located in the cooler shell in the first
baffle space, in close proximity to the tube bundle. The
114-in. coupling is used (tig.22l. Actual location is shown in
fig. 12.
Saturated Gondensing Temperature Sensors
These thermistors are each clamped to the outside of a
retum bend on the condenser coil. Exact locations for all
units are shown in fig. 21.
Gooler Saturation Temperature Sensors
These thermistors are located next to the refrigerant inlet in
the cooler head. The 1/4-in. coupling is used (fig.221.
Typical location is shown in Íig. 12.
Gompressor Retum Gag, T. emperafu re Sensols.
These thermistors are located in the lead compressor in
each circuit in a suctisn passage between the motor and
the cylinders, above the oil pump. The 1/4-in. coupling is
used $5.221. Location is shown in fig. 8.
Reset Sensor
This is an accessory thennistor, moutrted remotely from
the unit. ReÍer to the Wring, Gontrolsmd Troubleshooting
Uoof for further infsrmatioÁ.
Sensor Repliacement (Gompressor and Gooler)
.@eution : The seÍlsors.,ara installed directly in the 

':-r

rcfrigetant or.watèr cirwiL Relieve alt refrigerant pressure
er drain,waÊer before remoulng,
,Fr,oeged as Íollows (refer to Íig. 22) :
1 . Re- move. and discard,original sensor and coupling.

lmpoÊnt: Do not disassemble new eaupling, install
"as,r&eived.

2. Apply pipe sealant,ts,l/4-in. NPT threads on
replacement coupling and install in place of original-,tso
not use packing,nutto tighten coupling ; this worild
damage tfie ferrules (see fig.22l.

3. Insert'nelv sensor in,eoupling body,tg itsftrll deptfi.
Hand ti ghten packing. nut to.position,,ferrules, then fi nish
tightening 1-1/4 tums with a suitable tool. ïhe fem.rles
are now attached,to the sensor, which can be
withdrawn ftoÍn,thê eoupling for unit servicing.

SAFCTV DEVIGES
The chillers contAíFr.nany saÍety devices and protection.
logic built into the electronic control. The following is a
brief sumrnary of the major safeties. For complete details
referte the Controls and Troubleshooting book.

Compressor Protection
Circuit Breaker- One manual reset calibrated trip
magnetic circuit breaker for each compressor protects
against overcurrent. Do not bypass or increase size of a
breaker to correct problems. Determine the cause for the
trouble and conect before resetting the breaker. Circuit
breaker must trip amps (MTA)are listed in table 3.
Compressor Protection Board (CPCS) - The compressor
protection board, shown in fig. 9, is used to control and
protect the compressors and crankcase heaters. The
board provides the following Íeatures :
o Compressor contactor control
o Crankcase heater control
o Ground current protection
o Status communication to processor board
o High-pressure protection
o Discharge gas temperature protection
r Compressor contactor thermal protection
One large relay is located on the CPCS board that controls
the crankcase heater and compressor contactor ; also, the
relay provides a set of contacts that the microprocessor
monitors to determine the operating status oÍ the
compressor. lf the processor board determines that the
compressor is not operating propryly through the feedback
contacts, the control locks the a?Ínpressor off.
The board contains logic that can detect if the cunent-to-
ground of any winding exceeds 2.S amps ; iÍ so, the
compressor shuts down.
A high-pressure switch is mounted on each compressor ;
lhe switch setting is shown in table 1S. The switch is wired
ifi series with the CPCS board. lf the switch opens, the
pPCS rglay opens and the processor detects it through
feedback eontacts ;the compressor locks off.
A discharge gas thermostat (DGT) mounted in the center
head of the eornpressor detects excessive discharge gas
temperatures.
The DGT is set to trip at 146 : 3o C and to reset at minimum
1130 C. The switch is wired in series with the CPCS board
and when it opens, the compressor stops.

Table 15 - Pressure Switch Setting

COUPLING

n

n

n

3'(76 mm)

Switch Cut-Otrt Cut-ln

High pressure kPa

.,PSt$

2937:48 2206 t 138
426 t7 320 t 20

Loss of charge
kÉá
pstg

3 4 : 2 0 138 r 34
5 r 3 2 0 : 5

Note : Both these pressure switches are automatically reset.

3- REF. (76 mm)

t/4" NpT

Fig.2- Ther_rA**pr (Gompressor and Cooler)

n
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Low Oil Pressure Protection
The lead compressor in each circuit is equipped with a
switch to detect low oil pressure. The switch is connected
directly to the processor board. The switch is set to open
at approximately 6 psig (41 kPa)and to close at 14 psig
(96 kPa) madmum oÍ pressure differential. lf the switch

opens when the compressor is running, the-processor
board stops allcompressors in the circuit. During start-up,
the switch is bypassed for 60 seconds.

Crankcase Heaters
Each compressor has a 200-watt crankcase heater to
prevent absorption oÍ liquid refrigerant by oil in the
crankcase when the compressor is not running. The heater
power source is the auxiliary contro! power, independent
of the main unit power. This assures compressor protection
even when the mdn unit power disconnect switch is otf-

Important: Never open any switch or disconnect that
de-energizesthe crankcase heaters unless the unit is being
seruiced or is to be shut down for a prolonged period. After
a prolonged shutdown or a seruice iob, energize the
crankcase heaters for 24 haurs before starting the unit.

Gooler Protection
. Freze Protection- The cooler is wrapped with heater

' oables, which are wired through an ambient temperature
switch set at 20 C.The entire cooler is covered with 1 layer
of 3/4-in. (19 mm) closed-cell insulation, applied over the
heater cables. The heaters plus the insulation protects the
cooler against low ambient temperature to - 18o C.

lmporhnt : lf the unit is installed in an area where ambient
temperatures fall below @ C, it is recommended that

_ ethylene glycolor other suitable solution be used in the
:i,ri.gq chilled-liquid circuit.
':'rr Low WaterTemperature- The microprocessor is

programmed to shut the chiller down if leaving water
temperature drops below 1.7o C. -When the water
temperature rises 3.3o C above the leaving water set point,
the saÍety resets and chiller restarts.

n

No-Flow Protection - The microprocessor contains
intemal logic that protects the cooler against loss of cooler
flow. The entering and leaving water temperature sensors
in the coolerdetect a no-flow condition. The leaving sensor
is located in the leaving water nozzle and the entering
sensor is located in the first cooler baffle space in close
proximity to the coolertubes, as shown in fig. 12. When
there is no cooler flow and the compressors start, the
leaving water temperature does not change. However, the
entering water temperature drops rapidly as refrigerant
enters the cooler through the ÊO/. The entering sensor
detects this temperature drop and when the entering
temperature is 2.8o C below the leaving temperature, the
unit stops and is locked off.
Loss-of-Charge- A pressure switch connected to the high
side of each refrigerant.circuit protects against total loss-
of-charge. The switch settings are listed in table 15. lf the
switch is open, the unit cannot restart ; if it opens during
operation, the unit locks out and cannot restart untilthe
switch is closed.
A low charge is detected by monitoring the electronic
expansion valve (E)0/) position and the superheat entering
the compressor. lf the Dff is wide open, the superheat is
greater than 28o G and the saturated coolef suction is less
than 130 C. The circuit is stopped and locked off.

RELIEF DE\íICES
Fusible plugs are located in each circuit to protect agaiqgt
damage from excessive pressures.

High-Side Protection
One device is located between the eonderserand the filter
drier ; a second is on the filter drier. These,areboth
designed to relieve on a temperature rise tó appr,qrciÍnately
990 C.

Low-Side Protection
A device is located on the suction line, designed to relieve
on a temperature rise to approximately 77o C.

OTHER SAFETIES
There are several other saÍeties that are provided by the
microprocessor control. For details on these, reÍerto
Gontrols and Troubleshooting booklet.

- ' -
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