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Standard Microprocessor Controls
To check the unit control board for proper operation:

1)	 Disconnect thermostat wires at the control board.

2)	 Jumper the desired test input (Y1, W, O, or G) to the R 	

	 terminal to simulate a thermostat signal.

3)	 If control functions properly:

• Check for thermostat and field control wiring 

(use the diagnostic inputs mode).

Refrigerant Systems	
To maintain sealed circuit integrity, do not install service 

gauges unless unit operation appears abnormal. Compare 

the change in temperature on the air side as well as the 

water side to the Unit Operating Parameters tables. If the 

unit’s performance is not within the ranges listed, and the 

airflow and water flow are known to be correct, gauges 

should then be installed and superheat and subcooling 

numbers calculated. If superheat and subcooling are 

LED Definitions and Diagnostics 
Microprocessor

Status Display Mode

LED SW1-4 On, SW2 Off

Drain Drain Pan Overflow Lockout

Water Flow Freeze Detection (Loop <= 15°F, Well <= 30°F)

High Pressure High Pressure Lockout

Low Pressure Low Pressure Lockout

Air Flow Not Used

Status Micoprocessor Malfunction*

DHW Limit Not Used

DHW SW2 Status (Off=Down Position, On=Up Position)

Diagnostic Display Modes

Current Fault Display Mode Inputs Display Mode Outputs Display Mode

LED SW1-4 On, SW2 On SW1-4 Off, SP2 Off SW1-4 Off, SW2 On

Drain Drain Pan Overflow Lockout Y Compressor

Water Flow Freeze Detection Lockout G Blower

High Press. High Pressure Lockout O Reversing Valve

Low Press. Low Pressure Lockout ES ES

Air Flow Not Used NS NS

Status Not Used LS LS

DHW Limit Not Used Not Used Not Used

DHW SW2 = On SW2 = Off SW2 = On

* Flashing Status Light Indicates the Board is Functioning Properly. 
 A Solid “On” Indicates a Board Malfunction.

4)	 If control responds improperly:

• Ensure that component being controlled is 	

functioning (compressor, blower, reversing valve, 

etc.).

• Ensure that wiring from control to the component 

is functioning (refer to the LED Definition table 

below and use the diagnostic outputs mode).

• If steps above check properly, replace unit control.

Troubleshooting

outside recommended ranges, an adjustment to the 

refrigerant charge may be necessary.

Note: Refrigerant tests must be made with hot water 

generator pump power disconnected. Verify that air and 

water flow rates are at proper levels before servicing the 

refrigerant circuit.
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COOLING CYCLE ANALYSIS

Hot Water
Generator

-

EXPANSION
VALVE

°F AIR
COIL

°F

°F°F

°F
PSI PSI

BRINE IN BRINE OUT

COMPRESSOR

DISCHARGE

SUCTION

Subcooling

Superheat

REVERSING
VALVE

PSI

°F

SAT °F=

PSI = SAT F

F°F
LIQUID LINE

Water to Water Application

°

°

°F

COAX
LOAD

COAX
SOURCE

°F°F

PSI PSI
BRINE IN BRINE OUT

Heat of Extraction/Rejection = GPM x 500 (485 for water/antifreeze) x ∆T
Note:  DO NOT hook up pressure gauges unless there appears to be a performance problem.
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Loop: OpenUnit Amp Draw:
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HEATING CYCLE ANALYSIS
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DEALER:

PHONE #:                                            DATE:

PROBLEM:

MODEL #:

SERIAL #: Startup/Troubleshooting Form

WFS37  10/07

Hot Water
Generator
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Operating Parameters

NOTES:	 Cooling performance based on entering air temperatures of 80°F DB, 67°F WB.
	 Heating performance based on entering air temperature of 70°F DB.

Operating Limits

Operating Limits
Cooling Heating

(°F) (°C) (°F) (°C)

Air Limits

  Min. Ambient Air 45 7.2 45 7.2

  Rated Ambient Air 80 26.7 70 21.1

  Max. Ambient Air 100 37.8 85 29.4

  Min. Entering Air 50 10.0 40 4.4

  Rated Entering Air db/wb 80.6/66.2 27/19 68 20.0

  Max. Entering Air db/wb 110/83 43/28.3 80 26.7

Water Limits

  Min. Entering Water 30 -1.1 20 -6.7

  Normal Entering Water 50-110 10-43.3 30-70 -1.1

  Max. Entering Water 120 48.9 90 32.2

NOTE: Minimum/maximum limits are only for start-up conditions, and 
are meant for bringing the space up to occupancy temperature. Units 
are not designed to operate at the minimum/maximum conditions on 
a regular basis. The operating limits are dependant upon three primary 
factors: 1) water temperature, 2) return air temperature, and 3) ambient 
temperature. When any of the factors are at the minimum or maximum 
levels, the other two factors must be at the normal level for proper and 
reliable unit operation.

Entering Water 
Temp  °F

Water Flow 
GPM/Ton

Cooling -- No Hot Water Generation

Suction 
Pressure  PSIG

Discharge 
Pressure  PSIG

Superheat Subcooling
Water Temp 

Rise  °F
Air Temp Drop 

°F DB

30
1.5 100-115 170-190 17 - 26 10 - 14 18 - 22 18 - 22

3.0 95-110 150-170 20 - 29 7 - 11 8 - 10 18 - 22

50
1.5 133 - 148 205 - 225 17 - 26 10 - 14 18 - 22 18 - 22

3.0 129 - 144 185 - 205 20 - 29 7 - 11 8 - 10 18 - 22

70
1.5 139 - 154 280 - 300 8 - 11 8 -12 18 - 22 18 - 22

3.0 137 - 152 250 - 270 9 - 12 7 - 11 8 - 10 18 - 22

90
1.5 143 - 158 360 - 380 8 - 11 9 - 13 18 - 22 16 - 20

3.0 141 - 156 330 - 350 9 - 12 8 - 12 8 - 10 16 - 20

110
2.3 143 - 158 360 - 380 8 - 11 9 - 13 18 - 22 16 - 20

3.0 141 - 156 440-460 9 - 12 8 - 12 8 - 10 16 - 20

Entering Water 
Temp  °F

Water Flow 
GPM/Ton

Heating -- No Hot Water Generation

Suction 
Pressure  PSIG

Discharge 
Pressure  PSIG

Superheat Subcooling
Water Temp 

Drop  °F
Air Temp Rise 

°F DB

30
1.5 73 - 79 279 - 304 7 - 13 2 - 6 7 -10 18 - 24

3.0 79 - 85 285 - 310 8 - 14 2 - 6 3 - 6 20 - 26

50
1.5 103 - 109 308 - 333 8 - 12 4 - 8 8 - 11 20 - 26

3.0 110 - 116 315 - 340 9 - 13 4 - 8 4 - 7 22 - 28

70
1.5 140 - 146 330 - 365 10 - 14 7 - 11 11 - 14 26 - 32

3.0 146 - 153 340 - 375 10 - 14 7 - 11 7 - 10 28 - 34

90
1.5 170-177 425-460 14-18 12-16 8-11 42-50

3.0 174-181 435-470 14-18 12-16 8-11 42-50

110
2.3

3.0

11/10/09
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Quick Reference
Pressure Drop

Model GPM
Pressure Drop (psi)

30°F 50°F 70°F 90°F 110°F

024

3.0 1.1 1.0 0.9 0.8 0.6

4.5 2.4 2.2 2.1 2.0 1.9

6.0 4.5 4.4 4.3 4.1 4.0

8.0 6.7 6.6 6.5 6.3 6.2

030

4.0 0.9 0.8 0.7 0.6 0.5

6.0 1.9 1.8 1.7 1.6 1.5

8.0 3.7 3.6 3.5 3.4 3.3

10.0 4.8 4.7 4.6 4.5 4.4

036

5.0 1.4 1.1 0.9 0.7 0.5

7.0 2.5 2.3 2.1 1.8 1.6

9.0 6.0 5.8 5.5 5.3 5.1

12.0 6.6 6.4 6.2 6.0 5.7

042

5.0 1.5 1.2 0.9 0.5 0.4

8.0 3.4 3.1 2.8 2.5 2.1

11.0 7.9 7.5 7.2 6.9 6.6

14.0 9.1 8.8 8.5 8.2 7.9

048

6.0 2.8 2.6 2.4 2.2 2.0

9.0 6.5 6.3 6.0 5.8 5.5

12.0 10.2 9.9 9.6 9.3 9.0

16.0 12.9 12.6 12.2 11.8 11.4

060

9.0 4.1 3.8 3.6 3.4 3.1

12.0 7.1 6.7 6.3 5.9 5.6

15.0 9.6 9.2 8.9 8.6 8.3

20.0 15.5 14.5 13.3 12.0 10.7

070

12.0 4.0 3.6 3.2 3.0 2.7

15.0 6.4 6.0 5.6 5.2 4.8

18.0 8.8 8.4 7.9 7.5 7.1

24.0 13.6 13.2 12.6 12.0 11.5

11/10/09

Compressor Resistance

Model
Run

Winding
Start

Winding

024 1.14 - 1.32 1.37 - 1.57

030 0.95 - 1.09 1.81 - 2.09

036 0.62 - 0.72 1.46 - 1.65

042 0.49 - 1.03 1.29 - 1.49

048 0.51 - 0.58 1.36 - 1.57

060 0.29 - 0.34 0.76 - 0.87

070 0.26 - 0.29 0.76 - 0.87

11/10/2009

Troubleshooting Guideline for Refrigerant Circuit

Symptom
Head 

Pressure
Suction 
Pressure

Compressor
Amp Draw

Superheat Subcooling
Air Temp. 

Differential
Water Temp. 
Differential

Under Charged System (Possible Leak) Low Low Low High Low Low Low

Over Charged System High High High Normal High Normal/Low Normal

Low Air Flow Heating High High High High/Normal Low High Low

Low Air Flow Cooling Low Low Low Low/Normal High High Low

Low Water Flow Heating Low/Normal Low/Normal Low Low High Low High

Low Water Flow Cooling High High High High Low Low High

High Air Flow Heating Low Low Low Low High Low Low

High Air Flow Cooling Low High Normal High Low Low Normal

High Water Flow Heating Normal Low Normal High Normal Normal Low

High Water Flow Cooling Low Low Low Low High Normal Low

Low Indoor Air Temperature Heating Low Low Low Normal High Normal Normal/High

Low Indoor Air Temperature Cooling Low Low Low Normal/Low High Low Low

High Indoor Air Temperature Heating High High High Normal/High Normal/Low Low Normal

High Indoor Air Temperature Cooling High High High High Low Low High

Restricted TXV (Check Service Advisory) High Low Normal/Low High High Low Low

Insufficient Compressor (Possible Bad Valves) Low High Low High Normal/High Low Low

TXV - Bulb Loss of Charge Low Low Low High High Low Low

Scaled Coaxial Heat Exchanger Heating Low Low Low Normal/Low High Low Low

Scaled Coaxial Heat Exchanger Cooling High High High Normal/Low Low Low Low

Restricted Filter Drier Check temperature difference (delta T) across filter drier.

11/10/2009

Thermistor Resistance
Thermistor Temperature (°F) Resistance

78.5 9230 - 10007 Ohms

77.5 9460 - 10032 Ohms

76.5 9690 - 10580 Ohms

75.5 9930 - 10840 Ohms

33.5 30490 - 32080 Ohms

32.5 31370 - 33010 Ohms

31.5 32270 - 33690 Ohms

30.5 33190 - 34940 Ohms

1.5 79110 - 83750 Ohms

0.5 81860 - 86460 Ohms

0.0 82960 - 87860 Ohms
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Reference Calculations

Heating Calculations: Cooling Calculations:

LWT = EWT + 

LAT (DB) = EAT 

(DB) - 

LC = TC - SC

S/T = 

HR

GPM x 500

SC

CFM x 1.08

SC
TC

LWT = EWT - 

LAT = EAT  + 

   TH = HC + HWC

HE

GPM x 500

HC
CFM x 1.08

Legends and Notes
ABBREVIATIONS AND DEFINITIONS:

CFM	 =	airflow, cubic feet/minute
EWT	 =	entering water temperature, Fahrenheit
GPM	 =	water flow in gallons/minute
WPD	=	water pressure drop, PSI and feet of water
EAT	 =	entering air temperature, Fahrenheit 
		  (dry bulb/wet bulb)
HC	 =	air heating capacity, MBTUH
TC	 =	total cooling capacity, MBTUH
SC	 =	sensible cooling capacity, MBTUH
KW	 =	total power unit input, kilowatts
HR	 =	total heat of rejection, MBTUH

HE	 =	total heat of extraction, MBTUH
HWC	=	hot water generator capacity, MBTUH
EER	 =	Energy Efficient Ratio
	 =	BTU output/Watt input
COP	 =	Coefficient of Performance
	 =	BTU output/BTU input
LWT 	=	leaving water temperature, °F
LAT	 =	leaving air temperature, °F
TH	 =	total heating capacity, MBTUH
LC	 =	latent cooling capacity, MBTUH
S/T	 =	sensible to total cooling ratio

HE/HR Table

Model GPM
Heat of Extraction Heat of Rejection

30°F 50°F 70°F 90°F 30°F 50°F 70°F 90°F 110°F

024

3.0 14.7 19.4 23.6 28.2 27.8 26.2

4.5 10.7 15.6 20.5 24.8 26.2 28.3 27.9 26.1 24.3

6.0 10.8 15.9 20.9 25.3 26.4 28.4 28.0 26.2 24.3

030

4.0 14.7 19.4 23.6 28.2 27.8 26.2

6.0 10.7 15.6 20.5 24.8 26.2 28.3 27.9 26.1 24.3

8.0 10.8 15.9 20.9 25.3 26.4 28.4 28.0 26.2 24.3

036

5.0 23.8 31.3 37.6 41.2 42.4 40.6

7.0 17.7 24.9 32.6 39.2 34.7 41.1 42.3 40.5 37.8

9.0 18.1 25.5 33.2 39.8 35.0 41.5 42.6 40.7 38.0

042

5.0 27.2 33.7 40.0 50.3 51.4 48.9

8.0 21.0 28.5 35.5 42.4 47.0 50.5 51.7 49.3 46.1

11.0 21.4 29.3 36.6 43.9 47.3 50.8 51.9 49.4 46.1

048

6.0 35.1 43.9 51.2 60.7 60.7 57.3

9.0 26.8 36.7 46.3 54.3 56.3 60.9 61.0 57.6 54.0

12.0 27.3 37.7 47.7 56.2 56.6 61.3 61.3 57.7 54.0

060

9.0 43.1 55.1 63.7 84.6 82.7 77.7

12.0 30.8 44.4 56.2 67.6 80.2 84.4 83.0 77.5 73.0

15.0 31.8 45.3 58.6 68.5 80.8 84.7 82.6 77.7 73.1

070

12.0 51.4 65.6 76.5 92.7 91.1 84.3

15.0 37.2 52.7 68.4 81.2 83.4 92.8 91.0 84.0 77.9

18.0 37.3 53.2 69.5 83.0 83.8 93.5 91.9 85.0 78.8

12/4/2009
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Service Parts
Legend Vertical

024 030 036 042 048 060 070

Compressor

  Compressor  208-230/60/1 34P624-01 34P583-01 34P625-01 34P621-01 34P623-01 34P613-01 34P616-01

  Run Capacitor 208-230/60/1 16P002D19 16P002D20 16P002D21 16P002D36 16P002D23 16P002D25 16P002D24

  Sound Jacket 92P504A05 92P519-02

  Power Harness 11P781-01 11P781-03

X13 ECM Motor & Blower

  X13 Motor 208-230/60/1 14S536-01 14S536-02 14S536-03 14S537-01 14S537-02 14S537-03

  X13 Blower Housing 53P512B01 53P515B01

  X13 Low Voltage Harness 11P811-02

  X13 Power Harness 11P810-02

Standard PSC Motor & Blower

  PSC Motor 208-230/60/1 14P508B01 14P509B01 14P510B01 14P511B01 14P512B01 14P514B01

  PSC Motor Capacitor 16P002D04 16P002D06 16P002D12

  PSC Blower & Housing 53P512B01 53P517-02 53P515B01

High Static PSC Motor & Blower Option

  High Static PSC Motor 208-230/60/1 14P509B01 14P510B01 Not Available 14P513B01 Not Available

  High Static PSC Motor Capacitor 16P002D04 16P002D06 Not Available 16P002D12 Not Available

  High Static PSC Blower & Housing 53P512B01 Not Available 53P517-02 53P515B01

Major Components

  Air Coil (coated) 61S503C02 61S548-02 61S505C02 61S506C02 61S507C02

  Coax (Copper) 62I572-01 62I566-01 62I568-01 62I534-04 62I535-04 62P543B01

  TXV 33P605-16 33P605-02 33P605-02 33P605-10 33P608-10 33P605-13

  Hot Water Generator 62I516-05 62I516-03

  Hot Water Generator Pump 24P501A01

  Reversing Valve 33P506-04 33P503-05 33P526-04

  Filter Dryer 36P500B01 36P508B02

Electrical Components

  Contactor 13P004A03

  Transformer 208-230/60/1 15P501B01

  Pump Circuit Breaker - 250 vac/5 amp 19P583-01

  Terminal Board - 12 position 12P528B01

  3 Pole Power Block 12P503-10

  2 Pole Screw Term. Block 12P500A01

  3 Amp Fused Wire Lead - Blue 11P677A01

  IntelliStart Module (024 - 042) IS060S

  IntelliStart Module (048 - 070) IS060L

  IntelliStart Power Block 12P546-01

  Status Light Board 17P503-02

  Status Light Board Wire Harness 11P783-01

  Microprocessor Board 17P529A01

Sensors & Safeties

  Freeze Protection Thermistor 12P505B01

  Thermo Switch 130°F (for HWG) 13P073B04

  High Pressure Switch Service Kit SKHPE600

  Low Pressure Switch Service Kit SKLPE40

Miscellaneous

  1 in. Pleated MERV 8 Filter 59P503B27 59P503B27 59P503B05 59P503B28 59P503B28 59P503B21 59P503B04

  2 in. Pleated MERV 13 Filter 59P511-17 59P511-17 59P511-04 59P511-08 59P511-08 59P511-07 59P511-06

  Legend Nameplate 97P807-01

  Legend House Icon 97P670-06

11/9/09NOTE: Part numbers subject to change.
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Service Parts cont.
Legend Horizontal

024 030 036 042 048 060 070

Compressor

  Compressor  208-230/60/1 34P624-01 34P583-01 34P625-01 34P621-01 34P623-01 34P613-01 34P616-01

  Run Capacitor 208-230/60/1 16P002D19 16P002D20 16P002D21 16P002D36 16P002D23 16P002D25 16P002D24

  Sound Jacket 92P504A05 92P519-02

  Power Harness 11P781-01 11P781-03

X13 ECM Motor & Blower

  X13 Motor 208-230/60/1 14S536-01 14S536-02 14S536-03 14S537-01 14S537-02 14S537-03

  X13 Blower Housing 53P512B01 53P515B01

  X13 Low Voltage Harness 11P811-02

  X13 Power Harness 11P810-02

Standard PSC Motor & Blower

  PSC Motor 208-230/60/1 14P508B01 14P509B01 14P510B01 14P511B01 14P512B01 14P514B01

  PSC Motor Capacitor 16P002D04 16P002D06 16P002D12

  PSC Blower & Housing 53P512B01 53P517-02 53P515B01

High Static PSC Motor & Blower Option

  High Static PSC Motor 208-230/60/1 14P509B01 14P510B01 Not Available 14P513B01 Not Available

  High Static PSC Motor Capacitor 16P002D04 16P002D06 Not Available 16P002D12 Not Available

  High Static PSC Blower & Housing 53P512B01 Not Available 53P517-02 53P515B01

Major Components

  Air Coil (coated) 61S509C02 61S510C02 61S511C02 61S512C02 61S513C02

  Coax (Copper) 62I572-01 62I566-01 62I568-01 62I534-04 62I535-04 62P543B01

  TXV 33P605-16 33P605-02 33P605-02 33P605-10 33P608-10 33P605-13

  Hot Water Generator 62I516-05 62I516-03

  Hot Water Generator Pump 24P501A01

  Reversing Valve 33P506-04 33P503-05 33P526-04

  Filter Dryer 36P500B01 36P508B02

Electrical Components

  Contactor 13P004A03

  Transformer 208-230/60/1 15P501B01

  Pump Circuit Breaker - 250 vac/5 amp 19P583-01

  Terminal Board - 12 position 12P528B01

  3 Pole Power Block 12P503-10

  2 Pole Screw Term. Block 12P500A01

  3 Amp Fused Wire Lead - Blue 11P677A01

  IntelliStart Module (024 - 042) IS060S

  IntelliStart Module (048 - 070) IS060L

  IntelliStart Power Block 12P546-01

  Status Light Board 17P503-02

  Status Light Board Wire Harness 11P783-01

  Microprocessor Board 17P529A01

Sensors & Safeties

  Freeze Protection Thermistor 12P505B01

  Thermo Switch 130°F (for HWG) 13P073B04

  High Pressure Switch Service Kit SKHPE600

  Low Pressure Switch Service Kit SKLPE40

Miscellaneous

  1 in. Pleated MERV 8 Filter 59P503B23 59P503B23 59P503B23 59P503B08 59P503B08 59P503B02 59P503B24

      2nd Filter if needed Not Needed 59P503B24 59P503B03

  2 in. Pleated MERV 13 Filter 59P511-09 59P511-09 59P511-09 59P511-10 59P511-10 59P511-02 59P511-03

      2nd Filter if needed Not Needed 59P511-11 59P511-11

  Legend Nameplate 97P807-01

  Legend House Icon 97P670-06

9/27/09
NOTE: Part numbers subject to change.
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Water Coil Maintenance
1.	 Keep all air out of the water. An open loop system 

should be checked to ensure that the well head is not 

allowing air to infiltrate the water line. Lines should 

always be airtight. 

2.	 Keep the system under pressure at all times. It is 

recommended in open loop systems that the water 

control valve be placed in the discharge line to prevent 

loss of pressure during off cycles. Closed loop systems 

must have positive static pressure. 

Note: On open loop systems, if the installation is in an area 

with a known high mineral content (125 PPM or greater) in 

the water, it is best to establish with the owner a periodic 

maintenance schedule so the coil can be checked regularly. 

Should periodic coil cleaning be necessary, use standard 

coil cleaning procedures which are compatible with either 

the cupronickel or copper water lines. Generally, the more 

water flowing through the unit the less chance for scaling.

Other Maintenance 
Filters 

Filters must be clean to obtain maximum performance. 

They should be inspected monthly under normal operating 

conditions and be replaced when necessary. Units should 

never be operated without a filter.

Obtaining Parts
When ordering service or replacement parts, refer to the 

model number and serial number of the unit as stamped on 

the serial plate attached to the unit.  If replacement parts 

are required, mention the date of installation of the unit 

and the date of failure, along with an explanation of the 

malfunctions and a description of the replacement parts 

required.

CAUTION: Fin edges are sharp.

Preventive Maintenance

In-Warranty Material Return
Material may not be returned except by permission 

of authorized warranty personnel.  Contact your local 

distributor for warranty return authorization and assistance.

Condensate Drain

In areas where airborne bacteria produce a slime in the 

drain pan, it may be necessary to treat chemically to 

minimize the problem. The condensate drain can pick up 

lint and dirt, especially with dirty filters. Inspect twice a 

year to avoid the  

possibility of overflow.

Blower Motors

Blower motors are equipped with sealed ball bearings and 

require no periodic oiling.

Hot Water Generator Coil

See Water Coil Maintenance section above.

Air Coil

The air coil must be cleaned to obtain maximum 

performance. Check once a year under normal operating 

conditions and, if dirty, brush or vacuum (with a brush 

attachment) clean. Care must be taken not to damage the 

aluminum fins while cleaning.

Replacement Procedures
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