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Figure 4: Typical Split System Application Closed Loop - Earth Coupled

NOTE: For closed loop systems with antifreeze protection, 
set  SW2-1 to the 15˚F (LOOP) position. (Refer to the DIP 
Switch Settings table in the Aurora® Control section.)

Once piping is completed between the unit, pumps and 
the ground loop (see figure below), final purging and 
charging of the loop is required. A flush cart (or a 1.5 HP 
pump minimum) is needed to achieve adequate flow 
velocity in the loop to purge air and dirt particles from 
the loop itself. Antifreeze solution is used in most areas to 
prevent freezing. Flush the system adequately to remove 
as much air as possible then pressurize the loop to a static 
pressure of 40-50 psi (summer) or 50-75 psi (winter). This 
is normally adequate for good system operation. Loop static 
pressure will fluctuate with the seasons. Pressures will be 
higher in the winter months than during the cooling season. 
This fluctuation is normal and should be considered when 
initially charging the system.

NOTE: Additional information can be found in Flow 
Center installation manual and Flush Cart manual.

After pressurization, be sure to turn the venting (burping) 
screw in the center of the pump two (2) turns open (water 
will drip out), wait until all air is purged from the pump, 
then tighten the plug. Ensure that the loop pumps provide 
adequate flow through the unit(s) by checking the pressure 
drop across the heat exchanger and comparing it to the unit 
capacity data in this catalog. 2.5 to 3 gpm of flow per ton of 
cooling capacity is recommended in earth loop applications. 

Closed Loop Ground Source Systems
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Figure 5a: Primary/Secondary Hook-up
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Multiple Units on One Flow Center
When two units are connected to one loop pumping sys-
tem, pump control is automatically achieved by connecting 
the SL terminals on connector P2 in both units with 2-wire 
thermostat wire. These terminals are polarity dependant (see 
Figure 5a). The loop pump(s) may be powered from either 
unit, whichever is more convenient. If either unit calls, the loop 
pump(s) will automatically start. The use of two units on one 
flow center is generally limited to a total of 20 gpm capacity. 
It is recommended that water solenoid valves be installed on 
heat pumps that share a flow center. This is to allow water 
flow through only the heat pump that has a demand. Circu-
lating fluid through a heat exchanger of a system that is not 
operating could be detrimental to the long term reliability of 
the compressor. 

Figure 6: Primary/Secondary Hook-up
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Variable Speed Pump Setup
When using a variable speed pump flow center (FCV 
type) the use of an AID Tool will be necessary to adjust 
minimum and maximum flow rates. The factory default is: 
minimum=50% and maximum=100% speed levels. See the 7 
Series® Variable Speed Pump Setup and Modulating Water 
Valve Setup instructions within the Unit Startup section 
which is located in the back of this manual. Always ensure 
that there is adequate flow for the heat pump. See Recom-
mended Minimum/Maximum Flow Rates table.

NOTE: When sharing a flow center, the variable speed heat 
pump should be the primary unit. When two variable speed 
heat pumps share a flow center, the larger capacity heat 
pump should be the primary unit.

Recommended Minimum/Maximum Flow Rates

Model 
and Size

Closed Loop Open Loop

Min. Flow Rate Max. Flow Rate Min. Flow Rate Max. Flow Rate
GPM GPM GPM GPM

030 5.0 12.0 5.0 8.0
042 5.0 15.0 5.0 10.0
048 5.0 18.0 5.0 12.0

9/24/24

Closed Loop Ground Source Systems cont.
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Figure 6: Typical Split System Application Open Loop - 
Well Water  

Typical open loop piping is shown below. Always maintain 
water pressure in the heat exchanger by placing water 
control valves at the outlet of the unit to prevent mineral 
precipitation. Use a closed, bladder-type expansion tank to 
minimize mineral formation due to air exposure. Ensure proper 
water flow through the unit by checking pressure drop across 
the heat exchanger and comparing it to the figures in unit 
capacity data tables in the specification catalog. 1.5-2 gpm of 
flow per ton of cooling capacity is recommended in open loop 
applications.	

Discharge water from the unit is not contaminated in any 
manner and can be disposed of in various ways, depending 
on local codes, i.e. recharge well, storm sewer, drain field, 
adjacent stream or pond, etc. Most local codes forbid the use 
of sanitary sewer for disposal. Consult your local building and 
zoning departments to assure compliance in your area.

NOTE: For open loop/groundwater systems or systems that 
do not contain an antifreeze solution, set SW2-Switch #1 to 
the 30°F (WELL) position. (Refer to the DIP Switch Settings 
table in the Aurora® Control section.) Slow opening/closing 
solenoid valves (type V or VM) are recommended to eliminate 
water hammer.
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Figure 9d: Open Loop Solenoid Valve Connection Option
Typical quick operating external 24V water solenoid valve
(type PPV100 or BPV100) wiring.

NOTE: SW2-4 and SW2-5 should be “OFF” to cycle with the compressor.
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Figure 9a: Modulating Water Valve Connection Option
Typical 0-10VDC modulating water valve.

Figure 9b: Open Loop Solenoid Valve Connection Option
Typical slow operating external 24V water solenoid valve
(type V) wiring.
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Note: SW2-4 should be ‘ON’ and SW2-5 should be ‘OFF’.

Figure 9c: Wiring diagram for dual water valve 
installations, one type V slow operating solenoid and one 
BPV100/PPV100 quick operating solenoid. 
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Figure 3a: Wiring diagram for dual water valve installations, one 
type V slow operating solenoid and one BPV100/PPV100 quick 
operating solenoid.
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Compressor & Thermistor Resistance

VZH scroll compressors are equipped with an IPM (permanent magnet motor).  Winding resistance is the resistance between indicated 
terminal pins at 77˚F (Resistance value + 7%). Winding resistance is generally low and it requires adapted tools for precise measurement. 
Use a digital ohm-meter capable of connecting a 4 wire probe. Use the 4 Wire Kelvin method and measure resistances under stabilized 
ambient temperature. Winding resistance varies strongly with winding temperature; If the compressor is stabilized at a different value than 
77˚F, the measured resistance must be corrected with the following formula:

t77˚F   : reference temperature = 77˚F
t amb  : temperature during measurement (˚F)
R77˚F  : winding resistance at 77˚F
Rtamb : winding resistance at tamb

a : Coefficient a = 390

Rtamb = R77˚F 
a + tamb

a + t77˚F

Model Compressor Model No.
Winding Resistance

208-230/60/1

030 VZH028CWDMB 0.185 ± 7%

042 VZH035CWDMB 0.185 ± 7%

048 VZH044CWDMB 0.185 ± 7%

11/4/24

Thermistor Resistance (10k Ohm)
for FP1, FP2, HWL, LWT and LLT
(EWT with Performance Option)

Thermistor Resistance (1k Ohm) 
for compressor discharge line, 
suction line, LAT, compressor 

ambient and EWT
Thermistor 

Temperature 
(°F)

Thermistor 
Resistance 

(Ohms)

Thermistor 
Temperature 

(°F)

Thermistor 
Resistance 

(Ohms)

5 75757-70117 20 974.4-973.4

14 57392-53234 25 985.4-984.4

23 43865-40771 30 996.1-995.1

32 33809-31487 35 1007.0-1006.0

41 26269-24513 40 1017.8-1016.8

50 20570-19230 45 1028.6-1027.6

59 16226-15196 50 1039.5-1038.5

68 12889-12093 55 1050.2-1049.2

77 10310-9688 60 1061.2-1060.2

86 8300-7812 65 1072.9-1071.9

95 6723-6337 70 1082.7-1081.7

104 5480-5172 75 1093.4-1092.4

113 4490-4246 80 1103.0-1102.0

122 3700-3504 85 1115.5-1114.5

131 3067-2907 90 1126.2-1125.2

140 2554-2424 95 1136.6-1135.6

149 2149-2019 100 1147.2-1146.2

4/24/12    105 1158.1-1157.1

110 1168.8-1167.8

115 1179.4-1178.4

120 1190.1-1189.1

125 1200.3-1199.3

130 1212.2-1211.2

4/24/12
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HE
gpm x 500

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 + HW

HC
cfm x 1.08

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, MBtu/h
TC	 =	 total cooling capacity, MBtu/h
SC	 =	sensible cooling capacity, MBtu/h
kW	 =	 total power unit input, kilowatts
HR	 =	 total heat of rejection, MBtu/h
HE	 =	 total heat of extraction, MBtu/h
HWC	 =	hot water generator capacity, MBtu/h
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, MBtu/h
LC	 =	 latent cooling capacity, MBtu/h
S/T	 =	sensible to total cooling ratio

Reference Calculations

Legend

Notes to Performance Data Tables
The following notes apply to all performance data tables:
•	 Performance ratings are based on 80°F DB/67°F WB EAT for cooling and 70°F DB EAT for heating.
•	 Three flow rates are shown for each unit. The lowest flow rate shown is used for geothermal open loop/well water systems 

with a minimum of 50°F EWT. The middle flow rate shown is the minimum geothermal closed loop flow rate. The highest 
flow rate shown is optimum for geothermal closed loop systems and the suggested flow rate for boiler/tower applications. 

•	 The hot water generator numbers are based on a flow rate of 0.4 gpm/ton of rated capacity with an EWT of 90°F.
•	 Entering water temperatures below 40°F assumes 15% antifreeze solution. 
•	 For non-standard EAT conditions, apply the appropriate Correction Factor tables. 
•	 Interpolation between EWT, gpm, and cfm data is permissible, extrapolation is not. 
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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 dependent 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.
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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.

CAUTION: Fin edges are sharp.

Other Maintenance	
Filters 
A W7B air filter and variable speed drive filter 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. The VS drive filter is located on the lower left corner of 
the cabinet. Removing the two screws in the honey comb grill 
allows access to the filter. Run the filter under warm water 
and gently rub. Let the filter dry. Then re-install the filter and 
cover.

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
ECM 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.

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.

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.

Preventative Maintenance

Replacement Procedures
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Troubleshooting

Aurora® Control System
NOTE: Refer to the Aurora® Base Control Application and 
Troubleshooting Guide and the Instruction Guide: Aurora® Interface 
and Diagnostics (AID) Tool for additional information. 

To check the unit control board for proper operation:
1.	 General Check

•	 If any new device was installed, or any wiring was 
changed, check the connections to ensure the wiring is 
correct, and all the wires are in good condition.

•	 Verify all the plugs are securely connected and in good 
condition.

•	 Check the DIP switch (SW2) positions are correct. 
•	 Measure 24 VAC between R and C. (The actual reading 

may be from 18 to 30 VAC). Check the incoming power 
and the power transformer if the R and C voltage 
reading is not correct.

2.	 No LEDs are On
•	 Check 24 VAC on board.
•	 Check the 3 amp fuse. Replace the fuse if needed.
•	 Verify transformer circuit breaker has not tripped if no 

low voltage is present.
•	 Disconnect the thermostat connection P1.
•	 Replace the Aurora® base control board.

Refrigerant Systems	
Refrigerant pressures are monitored by the control system; to 
maintain sealed circuit integrity, do not install service gauges 
unless pressure sensor is suspected to be inoperative. 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, make sure the airflow and water flow 
are correct. Check superheat and subcooling with an AID Tool. If 
superheat and subcooling are outside recommended ranges, an 
adjustment to the refrigerant charge may be necessary.

NOTE: Refrigerant tests must be made with hot water generator 
turned “OFF”. Verify that air and water flow rates are at proper 
levels before servicing the refrigerant circuit. 
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Blower Speed 
Selection Number PWM % Dehumidification PWM %

1 2 2
2 11 3
3 19 9
4 31 20
5 41 28
6 52 37
7 60 44
8 68 51
9 78 59

10 89 69
11 95 74
12 98 76

LED Displays
Slow Flash = 1 second on and 1 second off
Fast Flash = 100 ms on and 100 ms off
Flash Code = 100 ms on and 400 ms off with a 2 second 
pause between packages

SW1 Operation
Holding SW1 Description of Operation LED

2 to 5 sec Enter Test Mode Green LED Slow Flash

5 to 10 sec Enter ECM Configure Mode Yellow LED Off

50 to 60 sec Reset Configure Mode  (default) Yellow LED Off

> 60 sec SW1 Operation Cancel Yellow LED Back to Normal

“SW1 operation cancel,” holding SW1 for longer than 60 seconds 
operation will be cancelled. Yellow LED will go back to normal 
operation.

Fault Retries Before Lockout
Type of Fault Total Tries Before Lockout

High Pressure 3 Retries

Low Pressure 3 Retries

Freeze Detection 1 - (Coax) 3 Retries

Freeze Detection 2 - (Air coil) 3 Retries

Condensate Overflow 3 Retries

Over/Under Voltage Shutdown No Lockout

Compressor Monitor No Retry

Freeze Detection Sensor Error 
(Sensor is out of range) No Retry

Aurora® Input-Output Diagnostics
Troubleshooting the Aurora® logic 
board can be accomplished using 
nothing more than a couple of jumper 
wires and a volt meter. The process 
can be simplified with the use of the 
Aurora® Interface Diagnostic Tool 
(AID Tool). The AID Tool allows the 
user to see lockout and fault history 
information, thermostat inputs, sensor 
inputs, system outputs, timer, etc.  

Aurora® ABC Checkout
Before replacing the Aurora® ABC control board the proper 
troubleshooting steps must be taken to ensure that the 
board is the root cause. On the following pages are several 
flow charts that will assist in checking the control board. If 
it is found that the control board is faulty, contact technical 
services for a replacement part.

Troubleshooting liquid source heat pumps with Aurora® controls 
is an easy and straight forward process. Most service problems 
are related to water flow (insufficient or too cold). Also, most 
service problems can be fixed without connecting refrigerant 
manifold gauges.

The first item to check is system performance which can be 
done in six steps. Before beginning make sure the hot water 
generator pump is disconnected.

STEP 1:	 Check and/or set source water flow. Refer to the install 
manual for the specific piece of equipment’s correct water flow 
setting. 

STEP 2:	Check the temperature difference through the coaxial 
heat exchanger and compare to the Operating Parameters 
table in the equipment install manual. 

STEP 3:	Check the air temperature rise/drop and compare to 
the Operating Parameters table in the equipment’s installation 
manual.

STEP 4:	If the first three steps check out, perform a heat 
of extraction/rejection test as described in the Water Side 
Analysis: Heat of Extraction/Rejection section to confirm 
proper operation.

STEP 5:	 If any or all of the above steps do not check out, be 
sure that the air coil and filter are clean.

STEP 6:	Check superheat and subcooling by placing 
refrigeration gauges on the unit. Compare superheat and 
subcooling values with the charts in the equipment installation 
manual.

If the above six steps do check out, it would be safe to 
assume that the unit is performing well and the problem must 
lie elsewhere, i.e. excessive heat loss/gain in the structure or 
duct system, (undersized duct and/or registers, etc.)

If you suspect a specific problem, refer to the Table of 
Contents and select the reference that most closely 
matches the situation encountered. If problems persist after 
completing the preliminary checkout procedure, refer to the 
Troubleshooting Checklist. Select the problem which is closest 
to the situation you have encountered.

Aurora® Interface Diagnostic (AID) Tool

Preliminary Checkout Procedure 
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Aurora® now expands the Fault/Alarms in to several groups. 
•	 Faults are system critical faults to the heat pump and will cause 

a Lockout. Some are retried 3 times before locking out while 
others lockout out immediately. Consult the Fault Retries table 
before lockout for details. 

•	 Alarms are designed solely to alert the customer and the dealer 
to alarms designed as an input only to the Aurora® system. 
These alarms are not system critical.

•	 Errors are sensor/hardware errors that although may not be 
system critical, may need serviced for optimal features.

•	 SafeMode - the system is still operational during safemode 
however the compressor is restricted to 2400 rpm (speed 5).

•	 Derating Mode - the system is operating, but out-of-range 
condensing, evaporating, drive current or supply voltage 
operating conditions are causing the drive to self-limit the 
capacity output and bring the unit back into more normal 
operating parameters until a solution occurs to the adverse 
condition. 

Summary Table of Faults, Alarm, and Errors

All lockouts and alarms are shown in the Status LED (LED1, Red) 
table with the associated codes visible on the thermostat, ABC 
Fault LED, and in text in the AID Tool.

Aurora® Fault Codes (ABC-Red LED)

These fault codes generally will affect the operation of the heat 
pump and will cause a lockout.

E1, Fault Input - A Y1/Y2 style thermostat is providing a non-
normal sequence of signals possibly caused by a bad thermostat 
wire or connection.

E2, High Pressure - Fault is recognized when the Normally Closed 
High Pressure Switch, P4-9/10 opens, no matter how momentarily. 
The High Pressure Switch is electrically in series with the 
Compressor Contactor and serves as a hardwired limit switch if an 
overpressure condition should occur.
 
E3, Low Pressure - Fault is recognized when the Normally Closed 
Low Pressure Switch, P4-7/8 is continuously open for 30 seconds. 
Closure of the LPS any time during the 30 second recognition 
time restarts the 30 second continuous open requirement. A 
continuously open LPS shall not be recognized during the 2 
minute startup bypass time.
 
E3, Loss of Charge - Fault is recognized when the Normally 
Closed Low Pressure Switch, P4-7/8 is open prior to the 
compressor starting. 

E4, Freeze Detection-Air Coil - Air Coil Freeze Detection will use 
the FP2 input to protect against ice formation on the air coil. The 
FP2 input will operate exactly like FP1 except that the set point is 
30 degrees and is not field adjustable.
 

E5, Freeze Detection-Coax - Set points shall be either 30°F 
or 15°F. When the thermistor temperature drops below the 
selected set point, the control shall begin counting down the 30 
seconds delay. If the thermistor value rises above the selected 
set point, then the count should reset. The resistance value must 
remain below the selected set point for the entire length of the 
appropriate delay to be recognized as a fault. This fault will be 
ignored for the initial 2 minutes of the compressor run time.
 
E7, Condensate Overflow - Fault is recognized when the 
impedance between this line and 24 VAC common or chassis 
ground drops below 100K ohms for 30 seconds continuously.
 
E8, Over/Under Voltage Shutdown - An over/under voltage 
condition exists when the control voltage is outside the range of 
18 VAC to 30 VAC. If the over/under voltage shutdown lasts for 15 
minutes, the lockout and alarm relay will be energized. Over/under 
voltage shutdown is self-resetting in that if the voltage comes 
back within range of 18 VAC to 30 VAC for at least 0.5 seconds, 
then normal operation is restored.
 
E10, Compressor Monitoring - Fault is recognized when the 
compressor has an open circuit, potential welded contactor.

E11, FP1 Sensor Error - Fault is recognized when the impedance 
between this line and 24 VAC common or chassis.

E14, Critical AXB Sensor Error - Fault is recognized when a sensor 
faults that is critical to heat pump operation. These sensors would 
include the HW Temperature limit sensor.

E15, Alarm Hot Water - Fault is recognized when the hot water 
temperature sensor is either over the configured limit or the 
Aurora® has determined the current conditions should disengage 
the hot water generation capability limit.

E16, Variable Speed Pump - Fault is recognized when the variable 
speed pump returns a fault code from its PWM feedback signal.

E19, Critical Communication Error - A critical communication 
error has occurred with a board that previously had been 
configured but now is not available for communication. Since 
this is critical to unit operation, the heat pump will be locked out 
with this fault displayed on the ABC board and the thermostat. 
The AID Tool should be used to view the configuration window 
and ascertain the status of all appropriate board communication. 
The fault displayed will be removed when the problem has been 
resolved or the unit is soft or hard reset.
 
E51, Drive Fault - Discharge Temperature Invalid - The reading of 
the discharge temperature sensor (Sd) is >280°F or is not within 
the specified sensor range of -60 to +200°C (-76 to +392°F). 
Possible causes are faulty wiring or a defective sensor. The system 
will go to safe mode speed and return to normal operation, when 
the problem has been resolved. 

 

Aurora® Fault/Alarm Codes (ABC-Red LED)
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E52, Drive Fault - Suction Pressure Invalid - The reading of the 
suction pressure transmitter is not within the specified sensor 
range of 0 to 16bar (0 to 232psi). Possible causes are faulty 
wiring or a defective transmitter. The system will go to safe 
mode speed and return to normal operation, when the problem 
has been resolved.

E53, Drive Fault - Condenser Pressure - Invalid - The reading 
of the condenser pressure transmitter is not within the 
specified sensor range of 0 to 50bar (0 to 725psi). Possible 
causes are faulty wiring or a defective transmitter. The system 
will go to safe mode speed and return to normal operation, 
when the problem has been resolved.

E54, Drive Fault - Low Supply Voltage - The supply voltage 
has dropped below 180V and the drive has stopped the 
compressor. When the supply voltage has recovered to at least 
190V, the drive will resume operation possibly with derating of 
the output power. This fault does not require soft or hard reset. 
Powering off/on too quickly (<30 sec.) can also cause this fault.

E56, Drive Fault - Over Current - The drive has encountered 
an over current event and has stopped operation. An over 
current can be triggered by a number of different events, such 
as motor phase loss, locked rotor, short circuit or ordinary 
overload condition. The drive will stop the compressor and 
will attempt 5 times to auto restart the system after waiting 
2 minutes. If more than 5 events occur within 1 hour then 
the drive will go into a trip lock condition and it becomes 
necessary to cycle power to the drive and to perform a reset 
to restart the system. In case of an earth fault, the drive goes 
immediately into a trip lock condition and will not attempt to 
restart the system.

E57, Drive Fault - Over/Under Voltage - The DC Link voltage 
in the drive has reached a critical low level (<185vdc) or high 
level (>450vdc) and has stopped operation. When the DC link 
voltage has recovered, the drive resumes operation. A voltage 
condition can happen due to a mains failure. The drive will 
attempt to auto-restart the system after 2 minutes. This fault 
does not require soft or hard reset.

E58, Drive Fault - Over Temperature - The drive has 
encountered an over temperature condition and has stopped 
operation (trip lock). An over temperature occurs when the 
temperature measured inside the drive has reached a critical 
level (>115°C / 239°F). Possible causes are insufficient cooling 
due to a defective cooling fan, blocked air circulation or 
extreme high ambient temperature. To restart the system, it is 
necessary to cycle power to the drive and to perform a reset.

E59, Drive Fault - Internal Error - The drive has encountered 
an internal error, e.g. missing communication between the 
microprocessors. The drive goes immediately into a trip lock 
condition. To restart the system, it is necessary to cycle power 
to the drive and to perform a reset, however it is likely that the 
drive will not recover from this condition.

E61, Multi Safe Mode - More than one Safe Mode condition is 
present requiring lockout.

E71, EEV Fault - Loss of Charge (LOC) - The EEV sensors have 
determined that the unit has experienced a severe loss of charge 
and will be locked out. 

Aurora® Error Codes

NOTE: The system is operating normally, but a sensor or 
communication issue is preventing full features of the system. 
Since these can be deemed non-critical to system operation, such 
as internet access boards etc., they may simply cause errors/
alerts that signal the user to the situation but may not effect 
normal operation.

E13, Non Critical AXB Sensor Error - Fault is recognized when a 
sensor faults that is not critical to heat pump operation. These 
sensors would include the performance, energy monitoring and 
refrigeration sensors.

E18, Error Non-Critical Communication Error - A non-critical 
communication error has occurred such as communication to the 
internet access board. Since this is not critical to unit operation, 
the heat pump will continue operating normally with this error 
displayed on the ABC board and the thermostat. The AID Tool 
should be used to view the configuration window and ascertain 
the status of all appropriate board communication. The Error 
displayed will be removed when the problem has been resolved. 

E55, Drive Fault - Out of Envelope - The automatic derating 
functions were unable to bring the operating point back into the 
compressor envelope. After operating outside the envelope for 
more than 90 seconds (low suction pressure 60 sec.), the system 
stops and issues an alarm. The drive will attempt to auto-restart 
the system after 2 minutes. Note that some E55 faults can be 
generated by low loop temperatures in cooling frequently which 
is experienced in the spring time. These will not result in a full 
lockout. The Aurora® will alter compressor speed to avoid the E55 
condition but these events will still be visible in the E55 history. 

Aurora® Derating Codes

NOTE: the system is operating, but out-of-range condensing, 
evaporating, drive current or supply voltage operating conditions 
is causing the drive to self-limit the capacity output and bring the 
unit back into more normal operating parameters until a solution 
occurs to the adverse condition. It is possible for some situations 
to progress from Derating to SafeMode to finally locking out due 
to a fault.

E41, Derating Drive - High Drive Temperature -The temperature 
measured in the drive’s power electronics has reached a critical 
level (>239°F/115°C) and the drive cannot maintain full capacity 
output. Therefore the drive slows the compressor down until 
the temperature is no longer critical. When temperatures have 
normalized the drive will attempt to return to normal operation.

Aurora® Fault/Alarm Codes (ABC-Red LED) cont.
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E42, Derating Drive - High Discharge Temperature - The 
compressor discharge temperature (Sd) has reached a 
critical high value (>280°F/138°C). To decrease the discharge 
temperature, the drive has slowed down the compressor. When 
the temperature has normalized the drive will attempt to return to 
normal operation.

E43, Derating Drive - Low Suction Pressure - The suction 
pressure (P0) has reached a critical low value. To make the 
suction pressure recover, the drive has slowed down the 
compressor. When the pressure has normalized the drive will 
attempt to return to normal operation.

E44, Derating Drive - Low Condenser Pressure - The condenser 
pressure (Pc) has reached a critical low value (<119psig). If the 
condensor pressure remains at a critical low level after the start 
up sequence, the drive reports an alarm. This alarm indicates that  
the system may have encountered a loss of charge. If this alarm 
is subsequently reported 10 times the drive goes into a trip lock 
condition.

E45, Derating Drive - High Condenser Pressure - The condenser 
pressure (Pc) has reached a critical high value (>654psig). To 
decrease the condenser pressure, the drive has slowed down 
the compressor. When the pressure has normalized the drive will 
attempt to return to normal operation. 

E46, Derating Drive - Output Power Limit - The supply voltage 
has dropped below 208V or an extreme operating condition, e.g. 
high condensing pressure has activated the derating function 
limiting the output power of the drive. The drive will return to 
normal operation when the supply voltage has recovered or 
operating conditions have normalized.

Aurora® SafeMode Codes
NOTE: The system is still operational during safemode, however 
the compressor is restricted to 2400 rpm (speed 6). It is possible 
for some situations to progress from Derating to SafeMode to 
finally locking out due to a fault.

E47, SafeMode Drive - EEV Indoor Failure - The communication 
with the indoor EEV controller has been interrupted and the EEV 
controller has switched to independent mode to maintain the 
requested superheating. The system will go to safe mode speed 
and return to normal operation when communication has been 
re-established.

E48, SafeMode Drive - EEV Outdoor Failure - The communication 
with the outdoor EEV controller has been interrupted and the 
EEV controller has switched to independent mode to maintain the 
requested superheating. The system will go to safe mode speed 
and return to normal operation when communication has been 
re-established. Not used in GSHP.

E49, SafeMode Drive - Ambient Temperature Invalid - The 
reading of the ambient temperature sensor (Samb) is not within 
the specified sensor range of -60 to +100°C (-76 to +212°F). 
Possible causes are faulty wiring or a defective sensor. The system 
will go to safe mode speed and return to normal operation, when 
the problem has been resolved.

E72, SafeMode EEV - Suction Temperature Invalid - The reading 
of the suction temperature sensor is not within the specified 
sensor range of -60 to +200°C (-76 to +392°F). The EEV will be 
positioned at 50% and the compressor will be operated at 2400 
rpm in SafeMode until rectified. Possible causes are faulty wiring 
or a defective sensor. The system will go to safe mode speed and 
return to normal operation, when the problem has been resolved.
 
E73, SafeMode EEV – Leaving Air Temperature (LAT) Invalid - 
The reading of the leaving air temperature sensor is not within the 
specified sensor range of -60 to +200°C (-76 to +392°F). Normal 
operation will continue with an Error 73 display on the thermostat 
to notify the user of the issue. Possible causes are faulty wiring or 
a defective sensor. The Error displayed will be removed when the 
problem has been resolved. 

E74, SafeMode EEV - Maximum Operating Pressure (MOP) - The 
reading of the suction pressure is above the recommended limit. If 
this condition persists more than 90 seconds, the Drive will revert 
to a Fault – Out of Envelope Code 35. The system will continue to 
operate in SafeMode at 2400 rpm until the situation is resolved or 
the drive has fault on an out of envelope condition.

Aurora® Alarm Codes
These alarms are planned to alert the homeowner and the service 
personnel but will NOT effect system operation and are for 
information only. These would be available on the thermostat, AID 
Tool and the internet access for remote monitoring capability.

E21, Loop Pressure Alarm - Fault is recognized when the loop 
pressure sensor is installed and the loop pressure falls below the 
setpoint.

E23 and E24, Home Automation 1 and 2 Inputs - The Home 
automation inputs are simple 24VAC inputs that will trigger an 
AID Tool and thermostat alert for the homeowner. These would 
require optional sensors and or equipment for connection to 
the AXB board. With two inputs, two different sensors can be 
selected. The selected text will then be displayed on the AID Tool 
and com thermostats. These events will NOT alter functionality or 
operation of the heat pump/accessories and is for homeowner/
service notification only. With a closed dry contact signal, this 
input will cause an alarm E23 or E24 to indicate on the stat or 
flash on ABC. The AID Tool will allow configuration of these two 
inputs independently between the following selections: 

•	 No Action
•	 Home Automation Fault [no lockout, info only] - Output 

from home automation system 
•	 Security Alarm [no lockout info, only] - Output from 

home security 
•	 Sump Alarm Fault [no lockout info, only] - Switch output 

from sump sensor 
•	 Smoke/CO Alarm Fault [no lockout info, only] - Switch 

output from Smoke/CO sensor 
•	 Dirty Filter Alarm [no lockout info, only] - Output from 

dirty filter sensor 

Aurora® Fault/Alarm Codes (ABC-Red LED) cont.
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Troubleshooting Checklist

Equipment will not start or operate
•	 Follow the troubleshooting flow charts to find root cause.

High pressure lockout in the heating mode
•	 Check for air flow interruption from one or more of the 

following: inoperative blower, dirty filters or air coil, blocked 
return air grill, closed or blocked supply registers, restricted 
supply or return duct, zone dampers, etc. If airflow is 
suspected as being a problem, make a quick check using 
the following example: Velocity in a supply duct should 
not exceed 1000 fpm and 700 fpm in return ducts. For 
this example we will use a Variable Speed 036 which has 
a maximum rating of 1575 cfm at 0.50 static (Refer to the 
blower performance tables in the install manual for your 
particular piece of equipment). Using the formula: Area in 
square feet equals quantity in cfm divided by velocity in 
fpm (A=cfm/fpm), 1.57 sq. ft. is needed for the supply duct 
and 2.25 sq. ft. is needed for the return duct. Refer to the 
troubleshooting flow charts if a problem with the blower 
motor or logic board is suspected.

•	 Check for EEV operation. EEV opening percentage should 
change as compressor speed changes.

•	 Make sure the discharge pressure is within the operating 
range shown in the product install manual.

•	 The unit may be overcharged; check superheat and sub 
cooling. If this problem is verified, recharge using approved 
methods.

High pressure lockout in the cooling mode
•	 Water flow may be restricted or inadequate. Verify in 

accordance with the pressure drop tables shown in product 
install manual. Also, look for the following: solenoid valve 
may not be opening on well water units, pump(s) may 
be inoperative in the flow center, debris may be blocking 
coil (back flush using at least 20 PSI), or air may be in the 
loop (flush loop). Variable speed pump may not be setup 
properly.

•	 Water to refrigerant heat exchanger may be fouled with 
debris. If so, back flush with at least 20 psi of water 
pressure.

•	 If mineral accumulation is evident, clean the heat exchanger 
with acid.

•	 Entering air temperature may be too high. Equipment is 
designed for a maximum of 85°F DB and 71°F WB.

•	 Check for EEV operation. EEV opening percentage should 
change as compressor speed changes.

•	 The unit may be overcharged; check superheat and sub 
cooling. If this problem is verified, recharge using approved 
methods.

Low pressure lockout in heating mode
•	 If equipment is installed in a low temperature area (below 

50°F), install a crankcase heater, then protect the unit from 
the elements.

•	 Water flow may be restricted or inadequate. Verify in 
accordance with the pressure drop tables shown in product 
install manual. Also, look for the following: solenoid valve 
may not be opening on well water units, pump(s) may 
be inoperative in the flow center, debris may be blocking 
coil (back flush using at least 20 PSI), or air may be in the 
loop (flush loop). Variable speed pump may not be setup 
properly.

•	 Check for EEV operation. EEV opening percentage should 
change as compressor speed changes.

•	 Return air temperature may be below 50°F. Block off air 
coil temporarily to improve flow of refrigerant through the 
system. Air below 50°F cannot be tolerated on a continuing 
basis. Correct the problem.

•	 Refrigerant may be low. Check for leaks, reclaim refrigerant, 
repair if necessary, recharge using approved methods.

Low pressure lockout in the cooling mode
•	 Check for inadequate air flow. Follow the same procedure as 

shown for a high pressure lockout in the heating mode.
•	 Check for EEV operation. EEV opening percentage should 

change as compressor speed changes.
•	 Refrigerant charge may be low.

Freeze detection lockout in either the heating or 
cooling mode
•	 Water flow may be restricted or inadequate. Verify in 

accordance with the pressure drop tables shown in product 
install manual. Also, look for the following: solenoid valve 
may not be opening on well water units, pump(s) may 
be inoperative in the flow center, debris may be blocking 
coil (back flush using at least 20 PSI), or air may be in the 
loop (flush loop). Variable speed pump may not be setup 
properly.

•	 Disconnect freeze sensor from control and measure the 
resistance. Cross reference with the Thermistor Data table.

•	 Airflow may be inadequate.

Condensate over flow lockout in either the heating or 
cooling mode
•	 Make sure the drain line pitches away from the unit. Install 

a vertical vent on horizontal drain lines over six feet long. 
Clean condensate pan and be sure outlet and drain line from 
the condensate pan is clear.

Reversing valve does not operate
•	 Disconnect solenoid and check for continuity across coil. 

Replace coil if continuity is not found.
•	 If stuck reversing valve is suspected, restrict airflow in 

heating mode (to build pressure), then switch immediately 
to the cooling mode.
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Control Board Troubleshooting Steps

1) General Check
•	 If any new device was installed, or any wiring was changed, 

check the connections to ensure the wiring is correct, and 
all the wires are in good condition.

•	 Verify all the plugs are securely connected and in good 
condition.

•	 Check the DIP switch (SW2) positions are correct. 
•	 Measure 24 VAC between R and C. (The actual reading may 

be from 18 to 30 VAC). Check the incoming power and the 
power transformer if the R and C voltage reading is not 
correct.

2) No LEDs are On
•	 Check 24 VAC on board.
•	 Check the 3 amp fuse. Replace the fuse if needed.
•	 Verify transformer circuit breaker has not tripped if no low 

voltage is present.
•	 Disconnect the thermostat connection P1.
•	 Replace the Aurora® base control board.

3) Red LED Flash Code
Input Fault (Code 1) – Indicates that both O and W input 
signals are present. Disconnect the thermostat connector 
from the ABC board and then cycle power to the board. If 
the fault does not reappear, then the problem is between the 
thermostat and the thermostat connector. Otherwise, replace 
the ABC board.

High Pressure Fault (Code 2) – Indicates the system pressure 
has exceeded 600 psi (R-454B) which may have been caused 
by low water flow in cooling, (check coaxial heat exchanger 
for mineral build-up) or low air flow in heating (check filters 
and coil for dirt build-up). Measure P4-9 and C is 24 VAC. If 
not, replace ABC. Check the heat pump refrigeration system. 
Cycle the power to reset the system. Measure P4-10 and C is 
24 VAC. If not, replace the high pressure sensor. 

Low Pressure Fault (Code 3) – Indicates low pressure switch 
has opened which may indicate a loss of system charge, 
system restriction, or frozen heat exchanger. Measure P4-7 
and C is 24 VAC. If not, replace ABC. Check the heat pump 
refrigeration system. Cycle the power to reset the system. 
Measure P4-8 and C is 24 VAC. If not, replace the low pressure 
sensor. Refrigerant may be low. Check for leaks, reclaim 
refrigerant, repair if necessary, pump down and recharge 
the system to the quantity of refrigerant shown on the unit 
nameplate. 
	
Freeze Detection 1 Fault (Code 5) – Indicates low or no water 
flow; low system charge; or faulty EEV in heating mode. 
Make sure the DIP switch FP1 (SW2-1) selection matches 
the application. Measure the temperature on the refrigerant 
line next to the freeze detection thermistor. Disconnect the 
connector P4. Measure the resistance reading between P4-3, 
P4-4. Refer to the Thermistor Data table, find the corresponding 
temperature data. Compare the data with the temperature 
measurement from the refrigerant line. The temperature should 
be within +/- 2° F. If not, replace the thermistor.  

Other items to check when troubleshooting a water flow 
lockout are superheat, water flow through the coaxial heat 
exchanger and antifreeze composition. High superheat in 
heating will lower the refrigerant line temperature where the 
freeze detection thermistor is located. In this case, check 
the EEV. Closed loop systems are rated at 3 gpm/ton. If a 
closed loop system is running at less than 3 gpm/ton, the 
temperature difference between the refrigerant line and the 
actual leaving water temperature will be greater and could 
lead to possible water flow lockouts. 		

Condensate Fault (Code 7) – Indicates condensate water in 
the drain pan fills up and touches the spade terminal. Make 
sure the drain line pitches away from the unit. Install a vertical 
vent on horizontal drain lines over six feet long. Clean and be 
sure outlet and drain line from the condensate pan is clear. 
Start the system in cooling observe the water level in the 
drain pan. If the unit is locking out on condensate and the 
drain pan is dry, remove the condensate wire from the drain 
pan and tape it out of the way. Be careful to not ground the 
wire out because that will cause the unit to lockout on drain 
overflow. If the unit is still locking out, check the brown wire 
all the way back to the ABC for a short to ground. Remember 
that the condensate sensor is just a wire looking for a ground. 
If it touches any metal in the cabinet, the unit will see that as 
a drain fault. If removing the wire from the drain pan stopped 
the false drain lockouts, put the condensate sensor back in 
place in the drain pan. Pay close attention to how far the 
spade terminal sits down in the drain pan. If the terminal is 
pushed all the way down so that it is touching the bottom 
of the drain pan, this will cause a drain lockout if there is any 
trace of water. If the spade terminal fits loosely in the drain 
pan, spread the terminal open to make it fit snugly in the drain 
pan.

Over/Under Voltage Shutdown Fault (Code 8) – Indicates the 
control voltage is or had been outside the range of 18 to 30 
VAC for more than 15 minutes. Using a voltage meter, check 
the incoming power line voltage is within + or – 25%. If not, 
there is a power line issue. Check the secondary of the control 
transformer with a voltage meter. The voltage should be 18 to 
30 VAC. If not, replace the control transformer. 

Freeze Detection FP1 Sensor Fault (Code 11) – Indicates 
the freeze detection sensor is out of range. Disconnect the 
connector P4. Measure the resistance reading between 
P4-3, P4-4. Refer to the Thermistor Data table, find the 
corresponding temperature data. Compare the data with 
the temperature measurement from the refrigerant line. The 
temperature should be within +/- 2°F. If not, replace the 
thermistor. 
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4) Other Faults
ECM Motor Will Not Start

1.	 Measure the voltage output between P13-1 and P13-5. 
Reference the following table for blower speed vs. 
voltage.

Blower Speed
Selection Number DC Volts

1 0.6 VDC
2 2.7 VDC
3 4.6 VDC
4 7.5 VDC
5 9.8 VDC
6 12.5 VDC
7 14.4 VDC
8 16.3 VDC
9 18.5 VDC
10 21.2 VDC
11 22.3 VDC
12 23.4 VDC

2.	 Measure the voltage from C to F terminals (P5-2). 
The reading should be 24VAC.

Compressor First Stage Will Not Start - See the Flow Chart.

No Alarm Output - Measure the voltage output between P2-4 
and C. The reading should be 24 VAC or a pulsed 24 VAC 
dependent on the selection of SW2-7. 

Accessory Relay Does Not Operate - Measure the continuity 
between P2-2 and P2-3. It should read closed when relay 
is engaged. If this is not correct, check SW2-4 and SW2-5 
settings.

No Lockout Output - Measure the voltage output between 
P1-1 and C. The reading should be 24 VDC or a pulsed 24 
VDC dependent on the selection of SW2-7. If voltage is not 
present, make sure the unit is in lockout and not fault retry. 

Auxiliary Heater Does Not Function - Measure the voltage 
output between P3-1, P3-2, and P3-3, P3-4. The output 
should be 24 VDC. If voltage is not present, check thermostat 
operation and wiring.

Loop Pump Does Not Start - The loop pump is controlled 
by the AXB board. Check to make sure the control board 
is powered by taking a voltage reading across R and C to 
check for 24VAC. If 24VAC is not present check the wiring 
connections, 24VAC is supplied to the AXB through the 
harness connected to P9. Next check to make sure the ABC 
is attempting to run the compressor, the loop pump will only 
run when the ABC is commanding CC on, the pump link input 
is active, or the AXB has lost communication with the ABC. 
Please refer to troubleshooting flow charts for additional 
checks on the loop pump.

5) Thermistor
Disconnect the thermistor from the board and measure 
ohms. Compare the ohms reading to the thermistor data 
chart in this manual. If the thermistor reads open or shorted 
the thermistor is bad and should be replaced.

6) Pressure Transducer
Check to make sure the board is powering the transducer 
by checking for 5VDC between the brown and blue wires. 
If the reading is 0VDC the transducer is not being powered 
and the board should be replaced. If there is 5VDC present 
the transducer is powered and the output should be 
checked. To check the output, measure the DC voltage 
between the brown and black wires. The value should be 
between 0.3VDC and 4.5VDC. If it is outside of this range 
the transducer should be replaced.

7) Flow Meter
Check to make sure the board is powering the transducer 
by checking for 5VDC between the brown and green wires. 
If the reading is 0VDC the transducer is not being powered 
and the board should be replaced. If there is 5VDC present 
the transducer is powered and the output should be 
checked. To check the output, measure the DC voltage 
between the brown and white wires. The value should be 
between 0.3VDC and 3.3VDC. If it is outside of this range 
the transducer should be replaced.

8) Current Transducer
Disconnect the current transducer from the board and 
measure ohms across the two wires. The ohms reading 
should be approx. 22 ohms.

Control Board Troubleshooting Steps cont.
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Control Board Troubleshooting Flow Charts

Use the following flow charts to aid in troubleshooting the control board.

Compressor Will Not Start

Is LED3 (green) lit 
or flashing?

Is LED1 (red) 
flashing?

No

Yes

24VAC between R 
and C?

Count the number of 
flashes and compare to 

fault code table.
Yes

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Does the 
compressor start?

 There is a problem 
with the thermostat or 

thermostat wiring
Yes

No

Compressor 
will not start

Without AID Tool

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes Replace ContactorYes

No

Correct contactor 
wiring

Does control have 
24VAC on Y1?

No

No

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes

No

Correct contactor 
wiring

Put control into test 
mode, and wait 1 

minute
Yes

Yes

Put control into test 
mode, and wait 1 

minute

Replace Contactor

Check for correct 
voltage on T1 and 

T2

No

Check Compressor 
wiring, winding 

resistance, capacitor
YesYes

Remove P1 connector 
and put a jumper 

between R and Y1.

Is all wiring to 
the board 
correct?

Yes

Disconnect all wiring 
to the board except 

R and C from the 
unit transformer, 

replace fuse and re-
try

Correct wiring

No

Does the fuse 
still blow? Replace boardYes

Problem is caused 
by something 

connected to the 
board, check 

components for 
short to ground.

No

5/17/2011

Fault Description Flash Code
Normal Mode OFF
Input Fault  Code 1
High Pressure Code 2
Low Pressure Code 3
Freeze Detection 2 Code 4
Freeze Detection 1 (Coax) Code 5
Reserved Code 6
Condensate Code 7
Over/Under Voltage Code 8
Not Used Code 9
Freeze Detection Sensor Error Code 11

Fault Code

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.
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Control Board Troubleshooting Flow Charts cont.

Blower will not 
start

ECM Blower Will Not Start
Without AID Tool Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is LED3 (green) Lit 
or flashing

24VAC between R 
and C?

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Is all wiring to the 
board correct? Yes

Disconnect all wiring to 
the board except R and 

C from the unit 
transformer, replace 

fuse and re-try

Correct wiring

No

Does the fuse still 
blow? Replace boardYes

Problem is caused by 
something connected 

to the board, check 
components for short 

to ground.

No

No

Yes

Check for correct voltage 
between orange and 

brown wires at blower 
motor

Yes

Wiring or power supply 
issue.  Correct and re-

test.

Remove P1 and place a 
jumper between R and 

G

Put control into test 
mode and wait 1 

minute

Does the blower 
start Yes

 There is a problem 
with the thermostat or 

thermostat wiring

Is the DC voltage on P13-1 
and P13-5 correct?  See Chart 

1 for voltage levels.

Blower Speed 
Selection Number

DC Volts

1 0.6VDC
2 2.7VDC
3 4.6VDC
4 7.5VDC
5 9.8VDC
6 12.5VDC
7 14.4VDC
8 16.3VDC
9 18.5VDC

10 21.2VDC
11 22.3VDC
12 23.4VDC

Chart 1

Check 24VAC 
between F and C on 

the board

No

Yes

No

Replace board Replace board

No

Yes Is the low volt ECM 
harness built correct

Correct or replace 
harness

No

Replace blower motorYes

No

2/23/11

Notes: 
1. When measuring 24VAC actual value may be between 18 and 30VAC.
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Control Board Troubleshooting Flow Charts cont.

With AID Tool

2/23/11

Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.Blower will not 
start

ECM Blower Will Not Start
Notes:

1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is LED3 (green) Lit 
or flashing

24VAC between R 
and C?

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Is all wiring to the 
board correct? Yes

Disconnect all wiring to 
the board except R and 

C from the unit 
transformer, replace 

fuse and re-try

Correct wiring

No

Does the fuse still 
blow? Replace boardYes

Problem is caused by 
something connected 

to the board, check 
components for short 

to ground.

No

No

Yes

Check for correct voltage 
between orange and 

brown wires at blower 
motor

No

Is the DC voltage on P13-1 
and P13-5 correct?  See Chart 

1 for voltage levels.

Blower Speed 
Selection Number

DC Volts

1 0.6VDC
2 2.7VDC
3 4.6VDC
4 7.5VDC
5 9.8VDC
6 12.5VDC
7 14.4VDC
8 16.3VDC
9 18.5VDC

10 21.2VDC
11 22.3VDC
12 23.4VDC

Chart 1

Check 24VAC 
between F and C on 

the board

No

Replace board Replace board

No

Yes Is the low volt ECM 
harness built correct

Correct or replace 
harness

No

Replace blower motorYes

Connect AID Tool.
Remove P1 and put a 

jumper between R and 
G

In “Thermostat 
Inputs” is “G” ON? Yes

In “System 
Outputs” is 

“Blower” ON?

Replace Board

No

Put control in test 
mode and wait 1 

minute

Does the blower 
start?

 There is a problem 
with the thermostat or 

thermostat wiring
Yes

No

Yes

Replace Board

No

Yes

Wiring or power supply 
issue.  Correct and re-

test.
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Control Board Troubleshooting Flow Charts cont.

Compressor Will Not Start

Is LED3 (green) lit 
or flashing?

Is LED1 (red) 
flashing?

No

Yes

24VAC between R 
and C?

Count the number of 
flashes and compare to 

fault code table.
Yes

Is the fuse (F1) 
blown?Yes

Is the primary 
transformer voltage 

correct?

No

Yes

Replace Board

No

Yes Is transformer 
wiring correct? Replace TransfromerYes

Correct the voltage 
issue

No

Correct transformer 
wiring

No

Does the 
compressor start?

 There is a problem 
with the thermostat or 

thermostat wiring
Yes

No

Compressor 
will not start

Without AID Tool

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes Replace ContactorYes

No

Correct contactor 
wiring

Does control have 
24VAC on Y1?

No

No

Check 24VAC 
between CC and 

CCG.

Replace Board

No

Check 24VAC 
across contactor 

coil
Yes

No

Correct contactor 
wiring

Put control into test 
mode, and wait 1 

minute
Yes

Yes

Put control into test 
mode, and wait 1 

minute

Replace Contactor

Check for correct 
voltage on T1 and 

T2

No

Check Compressor 
wiring, winding 

resistance, capacitor
YesYes

Remove P1 connector 
and put a jumper 

between R and Y1.

Is all wiring to 
the board 
correct?

Yes

Disconnect all wiring 
to the board except 

R and C from the 
unit transformer, 

replace fuse and re-
try

Correct wiring

No

Does the fuse 
still blow? Replace boardYes

Problem is caused 
by something 

connected to the 
board, check 

components for 
short to ground.

No

5/17/2011

Fault Description Flash Code
Normal Mode OFF
Input Fault  Code 1
High Pressure Code 2
Low Pressure Code 3
Freeze Detection 2 Code 4
Freeze Detection 1 (Coax) Code 5
Reserved Code 6
Condensate Code 7
Over/Under Voltage Code 8
Not Used Code 9
Freeze Detection Sensor Error Code 11

Fault Code

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.Notes: 

1. When measuring 24VAC actual value may be between 18 and 30VAC.
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Loop Pump Will Not Start

Is AXB LED1 
(Green) Flashing

Is AXB LED1 
flashing fast?

No

Yes

24VAC between R 
and C on the AXB?

Check pump wiring to 
AXB.  Check 

communication wiring 
from ABC to AXB.

Yes

Yes

24VAC between R and 
C on ABC?

No

Cycle power to unit.  If 
LED still remains off 
Replace AXB Board.

Yes Is the fuse (F1) on 
the ABC blown? Yes

Correct the voltage 
issue

No

Check communication 
harness between ABC 

and AXB.  Check 
transformer wiring to 

ABC.

No

Did the loop pump 
start with the 
comrpessor?

The loop pump will 
only run when there is 

a compressor 
command, pump slave 

command, or loss of 
communication 

between ABC and AXB.

No

Yes

Loop Pump will 
not start

Is voltage on VS PMP 
terminal 1 less than 

11.4VDC?

Replace AXB board

No

Check for 240 VAC 
at loop pump.Yes Replace PumpYes

No

Correct wiring between 
AXB and pump

Is the compressor 
running?

No

No

Yes

Put control into test 
mode, and wait 1 

minute

Remove ABC-P1 
connector and put a 

jumper between R and 
Y1.

5/15/12

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is all wiring to both 
boards correct?

Correct wiring

No

Disconnect all wiring 
from the ABC board 
except R and C from 

the unit 
transformer, replace 

fuse and re-try

Does the fuse 
still blow? Replace ABC boardYes

Connect 
communication 

harness between 
ABC and AXB and 

retry.

No

Yes

Check 240 VAC 
between L1 and L2 
terminals on AXB

Yes

Correct wiring to 
AXB board

No

2. When measuring 240VAC actual value may be between 190 and 250VAC.

Does the fuse 
blow?

Disconnect all wiring 
from the AXB board 

except the 
communication 

harness from the 
ABC board, replace 

fuse and re-try

Yes

Look for wiring issue 
or component (RV 
Coil, thermistor, 
etc.) shorted or 

shorted to ground 
on ABC

No

Does the fuse 
still blow?

Look for wiring issue 
or component 

(Relay Coil, 
thermistor, etc.) 

shorted or shorted 
to ground on AXB.

No

Replace AXB BoardYes

Variable Speed Pump

Compressor output on ABC 
must be energized during 

this portion of 
troubleshooting.  Disconnect 

the compressor contactor 
coil from the ABC board to 

prevent low or high pressure 
fault from occuring.

Control Board Troubleshooting Flow Charts cont.
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Loop Pump Will Not Start

Is AXB LED1 
(Green) Flashing

Is AXB LED1 
flashing fast?

No

Yes

24VAC between R 
and C on the AXB?

Check pump wiring to 
AXB.  Check 

communication wiring 
from ABC to AXB.

Yes

Yes

24VAC between R and 
C on ABC?

No

Cycle power to unit.  If 
LED still remains off 
Replace AXB Board.

Yes Is the fuse (F1) on 
the ABC blown? Yes

Correct the voltage 
issue

No

Check communication 
harness between ABC 

and AXB.  Check 
transformer wiring to 

ABC.

No

Did the loop pump 
start with the 
comrpessor?

The loop pump will 
only run when there is 

a compressor 
command, pump slave 

command, or loss of 
communication 

between ABC and AXB.

No

Yes

Loop Pump will 
not start

Is voltage on VS PMP 
terminal 1 less than 

11.4VDC?

Replace AXB board

No

Check for 240 VAC 
at loop pump.Yes Replace PumpYes

No

Correct wiring between 
AXB and pump

Is the compressor 
running?

No

No

Yes

Put control into test 
mode, and wait 1 

minute

Remove ABC-P1 
connector and put a 

jumper between R and 
Y1.

5/15/12

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is all wiring to both 
boards correct?

Correct wiring

No

Disconnect all wiring 
from the ABC board 
except R and C from 

the unit 
transformer, replace 

fuse and re-try

Does the fuse 
still blow? Replace ABC boardYes

Connect 
communication 

harness between 
ABC and AXB and 

retry.

No

Yes

Check 240 VAC 
between L1 and L2 
terminals on AXB

Yes

Correct wiring to 
AXB board

No

2. When measuring 240VAC actual value may be between 190 and 250VAC.

Does the fuse 
blow?

Disconnect all wiring 
from the AXB board 

except the 
communication 

harness from the 
ABC board, replace 

fuse and re-try

Yes

Look for wiring issue 
or component (RV 
Coil, thermistor, 
etc.) shorted or 

shorted to ground 
on ABC

No

Does the fuse 
still blow?

Look for wiring issue 
or component 

(Relay Coil, 
thermistor, etc.) 

shorted or shorted 
to ground on AXB.

No

Replace AXB BoardYes

Variable Speed Pump

Compressor output on ABC 
must be energized during 

this portion of 
troubleshooting.  Disconnect 

the compressor contactor 
coil from the ABC board to 

prevent low or high pressure 
fault from occuring.

Notes: 
1. When measuring 24VAC actual value may be between 18 and 30VAC.
2. When measuring 240VAC actual value may be between 190 and 250 VAC.

Control Board Troubleshooting Flow Charts cont.
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Loop Pump Will Not Start

Is AXB LED1 
(Green) Flashing

Is AXB LED1 
flashing fast?

No

Yes

24VAC between R 
and C on the AXB?

Check pump wiring to 
AXB.  Check 

communication wiring 
from ABC to AXB.

Yes

Yes

24VAC between R and 
C on ABC?

No

Cycle power to unit.  If 
LED still remains off 
Replace AXB Board.

Yes Is the fuse (F1) on 
the ABC blown? Yes

Correct the voltage 
issue

No

Check communication 
harness between ABC 

and AXB.  Check 
transformer wiring to 

ABC.

No

Did the loop pump 
start with the 
comrpessor?

The loop pump will 
only run when there is 

a compressor 
command, pump slave 

command, or loss of 
communication 

between ABC and AXB.

No

Yes

Loop Pump will 
not start

Check for 240 VAC 
between L2 and the relay 

output on the AXB

Replace AXB Board

No

Check for 240 VAC 
at loop pump.

Yes Replace PumpYes

No

Correct wiring between 
AXB and pump

Is the compressor 
running?

No

No

Yes

Put control into test 
mode, and wait 1 

minute

Remove ABC-P1 
connector and put a 

jumper between R and 
Y1.

5/15/12

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is all wiring to both 
boards correct?

Correct wiring

No

Disconnect all wiring 
from the ABC board 
except R and C from 

the unit 
transformer, replace 

fuse and re-try

Does the fuse 
still blow? Replace ABC boardYes

Connect 
communication 

harness between 
ABC and AXB and 

retry.

No

Yes

Check 240 VAC 
between L1 and L2 
terminals on AXB

Yes

Correct wiring to 
AXB board

No

2. When measuring 240VAC actual value may be between 190 and 250VAC.

Does the fuse 
blow?

Disconnect all wiring 
from the AXB board 

except the 
communication 

harness from the 
ABC board, replace 

fuse and re-try

Yes

Look for wiring issue 
or component (RV 
Coil, thermistor, 
etc.) shorted or 

shorted to ground 
on ABC

No

Does the fuse 
still blow?

Look for wiring issue 
or component 

(Relay Coil, 
thermistor, etc.) 

shorted or shorted 
to ground on AXB.

No

Replace AXB BoardYes

Non Variable Speed Pump

Compressor output on ABC 
must be energized during 

this portion of 
troubleshooting.  Disconnect 

the compressor contactor 
coil from the ABC board to 

prevent low or high pressure 
fault from occuring.

Control Board Troubleshooting Flow Charts cont.
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Loop Pump Will Not Start

Is AXB LED1 
(Green) Flashing

Is AXB LED1 
flashing fast?

No

Yes

24VAC between R 
and C on the AXB?

Check pump wiring to 
AXB.  Check 

communication wiring 
from ABC to AXB.

Yes

Yes

24VAC between R and 
C on ABC?

No

Cycle power to unit.  If 
LED still remains off 
Replace AXB Board.

Yes Is the fuse (F1) on 
the ABC blown? Yes

Correct the voltage 
issue

No

Check communication 
harness between ABC 

and AXB.  Check 
transformer wiring to 

ABC.

No

Did the loop pump 
start with the 
comrpessor?

The loop pump will 
only run when there is 

a compressor 
command, pump slave 

command, or loss of 
communication 

between ABC and AXB.

No

Yes

Loop Pump will 
not start

Check for 240 VAC 
between L2 and the relay 

output on the AXB

Replace AXB Board

No

Check for 240 VAC 
at loop pump.

Yes Replace PumpYes

No

Correct wiring between 
AXB and pump

Is the compressor 
running?

No

No

Yes

Put control into test 
mode, and wait 1 

minute

Remove ABC-P1 
connector and put a 

jumper between R and 
Y1.

5/15/12

Notes:
1. When measuring 24VAC actual value may be between 18 and 30VAC.

Is all wiring to both 
boards correct?

Correct wiring

No

Disconnect all wiring 
from the ABC board 
except R and C from 

the unit 
transformer, replace 

fuse and re-try

Does the fuse 
still blow? Replace ABC boardYes

Connect 
communication 

harness between 
ABC and AXB and 

retry.

No

Yes

Check 240 VAC 
between L1 and L2 
terminals on AXB

Yes

Correct wiring to 
AXB board

No

2. When measuring 240VAC actual value may be between 190 and 250VAC.

Does the fuse 
blow?

Disconnect all wiring 
from the AXB board 

except the 
communication 

harness from the 
ABC board, replace 

fuse and re-try

Yes

Look for wiring issue 
or component (RV 
Coil, thermistor, 
etc.) shorted or 

shorted to ground 
on ABC

No

Does the fuse 
still blow?

Look for wiring issue 
or component 

(Relay Coil, 
thermistor, etc.) 

shorted or shorted 
to ground on AXB.

No

Replace AXB BoardYes

Non Variable Speed Pump

Compressor output on ABC 
must be energized during 

this portion of 
troubleshooting.  Disconnect 

the compressor contactor 
coil from the ABC board to 

prevent low or high pressure 
fault from occuring.

Notes: 
1. When measuring 24VAC actual value may be between 18 and 30VAC.
2. When measuring 240VAC actual value may be between 190 and 250 VAC.

Control Board Troubleshooting Flow Charts cont.
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ABC
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Wire non-
communicating 8 
wire thermostat 

to P1 terminal on 
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thermostat wiring 

connections?

Review and confirm the 
thermostat is wired correctly

Check the continuity of 
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Green PlugThermostat P7 on ABC Board

Communicating Troubleshooting Guide 

TPCC32U01*, TPCM32U03A* and TPCM32U04A*
(*GSR, GSM, E, YRK)

*

Continue to 
Next Page

Thermostat not 
communicating

Are you using a 
communicating 

thermostat?
No Is this a variable 

speed unit?

Yes

Is the TST 
added to the 

Configure 
Aurora System 

screen?

No

Add TST device to 
the Configure 
Aurora System 

screen

Yes

Are all 
applicable 

devices present 
on Configure 

Aurora System 
screen

No

Remove what is 
not needed or add 
what is needed. Is 

the thermostat 
communicating?

Yes

Is the thermostat 
wired correctly 

from the 
thermostat sub-

base to the green 
plug at P7?

No
Re-wire 

thermostat per 
the schematic

Yes

Wire thermostat 
directly to the 

ABC board 
bypassing the 

installed 
thermostat wire. 
Does the system 
communicate?

No

Will the unit run 
with the AID tool 

in Manual 
Override and the 

TST removed from 
the Configure 
Aurora System 

screen

No

Yes

Yes

Replace the ABC 
board

Replace the 
thermostat

DX +

R

C

DX -

1

2

3

4

C

R

-

+

Yes

No

Install 
communicating 

thermostat

Do you have an 
AID tool? No Get an AID 

tool

Yes

Which of these do 
you have

TST
ABC
AXB
IZ2

AOC
MOC
EEV

Wire non-
communicating 8 
wire thermostat 

to P1 terminal on 
the ABC board

Can you send a 
picture of the ABC P7 

connector and 
thermostat wiring 

connections?

Review and confirm the 
thermostat is wired correctly

Check the continuity of 
the thermostat wires by 
removing wires from the 

green plug at ABC P7, 
and wire tying wires 1 
and 2 together and 3 

and 4 together.  Then at 
the back plate ohm R 

and C, then DX+/A+ and 
DX-/B-, is there 

continuity?

No Replace 
thermostat wire

Yes

2 options
1. Shield existing wire from 

the electrical noise
2. Run shielded cable  

Is the thermostat 
communicating? Yes

No

No

Yes Issue resolved

Issue resoled

Yes

No

A +

R

C

B -

W

1

2

3

4

C

R

-

+

W

P1 on ABC Board

Variable Speed unitSingle and Dual Capacity 
unit

Y – Active Communication
N – Device has been found, but communication has failed.

Configure Aurora System Screen

TPCM32U03A*/TPCM32U04A*

TPCC32U01

Green PlugThermostat P7 on ABC Board

Green PlugThermostat P7 on ABC Board

Communicating Troubleshooting Guide 

TPCC32U01*, TPCM32U03A* and TPCM32U04A*
(*GSR, GSM, E, YRK)

*

Communicating Thermostat Troubleshooting Guide



83

INDOOR SPLIT GEOTHERMAL HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Thermostat not 
communicating
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*TPCC SERIES 
COLOR TOUCHSCREEN THERMOSTAT

NOTE: 
Some Thermostats will be:
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  –

Communicating Thermostat Troubleshooting Guide cont.
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Control Board Signals

To Check for 24VAC between R and C

With power applied to the unit connect your Volt meter leads to 
“R” and “C” on the control board where the yellow and black/
white transformer wires connect. The reading should be between 
18VAC and 30VAC.

To Check for 24VAC to Compressor Contactor

With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “Y1” input to ON. If an AID 
Tool is not available remove the P1 connector to disconnect 
the thermostat from the board and place a jumper wire 
between “R” and “Y1” as shown. Apply power and put the 
board into test mode by holding SW1 for 2-5 seconds, the 
green LED will begin a slow flash. Connect your Volt meter 
leads to “CC” and “C”. After 1 minute the reading should be 

between 18 and 30VAC. If you have a signal and the contactor 
is not pulled in, check voltage across the contactor coil. If you 
have voltage across the contractor coil, replace the contactor. 
If there is no voltage across the contactor coil, verify all wiring 
between the board and contactor. If you have no voltage 
between CC and C and the fault LED is not flashing, then 
replace the board.

To Check Operation of the Reversing Valve Output

Make sure that SW2-3 is set to “ON”. With the AID Tool go to 
the “Thermostat Inputs” Menu under “Diagnostics” and over-
ride the “O” input to ON. If an AID Tool is not available remove 
the P1 connector to disconnect the thermostat from the board 
and place a jumper wire between “R” and “O” as shown. Apply 
power and put the board into test mode by holding SW1 for 
2-5 seconds, the green LED will begin a slow flash. Connect 
your Volt meter leads to the two “REV” pins on P4. The reading 
should be between 18 and 30VAC. If you have voltage and the 
reversing valve is not shifting, check voltage across the coil. If 
you have voltage across the reversing valve coil, but the valve 
does not shift the reversing valve coil may be bad. If there is 
no voltage across the coil, verify all wiring between the board 
and reversing valve. If no voltage is present on the two REV 
terminals then replace the board.

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VAC

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VAC

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VAC
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Control Board Signals cont.

To Check Operation of the Accessory Relay

Make sure that SW2-4 and SW2-5 are both set to “ON”. 
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “G” input to ON. If an AID Tool 
is not available remove the P1 connector to disconnect the 
thermostat from the board and place a jumper wire between 
“R” and “G” as shown. Apply power and put the board into test 
mode by holding SW1 for 2-5 seconds, the green LED will begin 
a slow flash. Connect your Ohm meter leads to the two “ACC 
COM” and “ACC NO” on P2. A reading of zero ohms indicates 
that the relay is switching and operating normally. A reading of 
infinity or open line indicates that the relay did not close and the 
board should be replaced.

To Bypass the Safety Circuit and Engage the 
Compressor Contactor

Put gauges on the unit to monitor high/low pressure. Place a 
jumper between “R” and “CC” as shown. This will bypass the 
safety circuit and the compressor will run whether the board 
is calling for it or not.

To Check the Freeze Detection Thermistor
(AID Tool Required)

Disconnect the loop pumps so they will not run. Place a 
thermocouple on the refrigerant line next to the freeze 
detection thermistor. With the AID Tool go to the “Thermostat 
Inputs” Menu under “Diagnostics” and over-ride the “Y2” input 
to ON. If an AID Tool is not available remove the plug on P1 to 
disconnect the thermostat from the board. Place a jumper on 
“R” and “Y2” as shown. Apply power and put the board into 
test mode by holding SW1 for 2-5 seconds, the green LED will 
begin a slow flash. As the unit runs in second stage heating 
with the loop pump(s) not working, the lack of water flow 
will quickly bring down the temperature of the refrigerant 
line where the freeze detection thermistor is located. Watch 
the FP1 temperature reading on the AID Tool and compare it 
with the thermocouple reading. The thermocouple reading 
and FP1 reading should be within 2 degrees F of each other. 
If the thermistor is found to be out of calibration, replace the 
thermistor. Allowing the unit to continue to run will cause 
a freeze detection fault to occur. Remember, there is a two 
minute bypass delay and a 30 second recognition delay on the 
freeze detection input. This means that the compressor will not 
shut down during the first 2.5 minutes of run time regardless of 
how low the freeze thermistor reads.

Other items to check when troubleshooting a freeze detection 
lockout are superheat, water flow through the coaxial heat 
exchanger, and antifreeze composition. High superheat in 
heating will lower the refrigerant line temperature where the 
freeze protection thermistor is located. In this case, check the 
expansion device. Closed loop systems are rated at 3 gpm/ton. 
If a closed loop system is running at less than 3 gpm/ton, the 
temperature difference between the refrigerant line and the 
actual leaving water temperature will be greater and could lead 
to possible freeze detection lockouts.

VOLTS
D.C

VOLTS
A.C

OHMSOFF

ZERO OHMS

ABC
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To Check the Condensate Sensor

How it works: The condensate sensor is a three part system: 
a wire, air coil, and water in the drain pan. The wire (spade 
terminal) and air coil act like a normally open contact and 
the water acts as the switch. When water in the drain pan 
fills up and touches the spade terminal, the unit will fault on 
condensate.

Checking the Sensor: With the AID Tool go to the “Thermostat 
Inputs” Menu under “Diagnostics” and over-ride the “O” and 
“Y2” inputs to ON. If an AID Tool is not available remove the 
P1 connector to disconnect the thermostat from the board 
and place a jumper wire between “R”, “Y2”, and “O” as shown. 
Apply power and put the board into test mode by holding SW1 
for 2-5 seconds, the green LED will begin a slow flash. Observe 
the water level in the drain pan. If the unit is locking out on 
condensate and the drain pan is dry, remove the condensate 
wire from the drain pan and tape it out of the way. Be careful 
not to ground the wire out because that will cause the unit to 
lockout on condensate over flow. If the unit is still locking out, 
check the brown wire all the way back to the logic board for a 
short to ground. Remember that the condensate sensor is just a 
wire looking for a ground. If it touches any metal in the cabinet, 
the unit will see that as a condensate fault.

If removing the wire from the drain pan stopped the false 
drain lockouts, put the condensate sensor back in place in the 
drain pan. Pay close attention to how far the spade terminal 
sits down in the drain pan. If the terminal is pushed all the way 
down so that it is touching the bottom of the drain pan, this 
will cause a condensate lockout if there is any trace of water 
in the drain pan. If the spade terminal fits loosely in the drain 
pan, spread the terminal open to make it fit snugly in the drain 
pan.

To Check the ECM Blower Motor Enable Signal

With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “G” input to ON. If an AID Tool 
is not available remove the P1 connector to disconnect the 
thermostat from the board and place a jumper between “R” and 
“G” as shown. Put the board into test mode by holding SW1 for 
2-5 seconds. The blower will come on and run in the “G” speed 
setting. To check the enable signal to the motor, measure 24VAC 
between the F and C terminals.

To Check the Electric Heat Outputs

With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “W” input to ON. If an AID Tool 
is not available remove the P1 connector to disconnect the 
thermostat from the board and place a jumper between “R” and 
“W” as shown. Put the board into test mode by holding SW1 for 
2-5 seconds. The blower will come on and run in high speed. 
10 seconds later electric heat output 1 (EH1) will be enabled 
followed by electric heat output 2 (EH2) in 7.5 seconds. Check 
EH1 by measuring DC volts between “C” and “EH1” and check 
EH2 by measuring DC volts between “C” and “EH2”.

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VAC

VOLTS
D.C

VOLTS
A.C

OHMSOFF

24 VDC

Control Board Signals cont.
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Stage 1 Heating
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “Y1” input to ON. If an AID 
Tool is not available remove the P1 connector to disconnect 
the thermostat from the board. Place a jumper between the 
“R” and “Y1” terminals as shown.

The blower motor will start in “G” blower speed setting 
immediately the compressor will start 10 seconds later. If the 
unit is equipped with an ECM blower motor it will switch to 
low speed 15 seconds after the Y1 input.

Stage 2 Heating
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “Y1” and “Y2” inputs to ON. 
If an AID Tool is not available remove the P1 connector to 
disconnect the thermostat from the board. Place a jumper 
between the R, Y1, and Y2 terminals as shown. 

The blower motor will start in “G” blower speed setting 
immediately the compressor will start 10 seconds later. If the 
unit is equipped with an ECM blower motor it will switch to low 
speed 15 seconds after the Y1 input. The compressor will stage 
to full capacity 20 seconds after the compressor starts, and the 
blower will change to high speed.

Stage 3 Heating
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “Y1”, “Y2”, and “W” inputs to 
ON. If an AID Tool is not available remove the P1 connector 
to disconnect the thermostat from the board. Place a jumper 
between the R, Y1, Y2 and W terminals as shown. 

The blower motor will start in “G” blower speed setting 
immediately the compressor will start 10 seconds later. If the 
unit is equipped with an ECM blower motor it will switch to 
low speed 15 seconds after the Y1 input. The compressor will 
stage to full capacity 20 seconds after the compressor starts, 
and the blower will change to high speed. The first stage of 
resistance heat is energized and with continuous third stage 
demand the second stage of resistance heat will engage in 5 
minutes.

Jumping the Control Board
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Emergency Heat
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “W” input to ON. If an AID 
Tool is not available remove the P1 connector to disconnect 
the thermostat from the board. Place a jumper between the 
“R” and “W” terminals as shown. 

The blower will start on high speed and after 20 seconds the 
first stage of resistance heat is energized. Continuing demand 
will engage the second stage after 2 minutes.

Blower Only
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “G” input to ON. If an AID Tool 
is not available remove the P1 connector to disconnect the 
thermostat from the board. Place a jumper between the “R” 
and “G” terminals as shown. 

The blower will start on the “G” speed setting. Also, regardless 
of blower speed setting, the blower will remain on for 30 
seconds at the end of each heating, cooling, emergency heat, 
or reheat cycle.

Stage 1 Cooling
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “Y1” and “O” inputs to ON. 
If an AID Tool is not available remove the P1 connector to 
disconnect the thermostat from the board. Place a jumper 
between the R, O, and Y1 terminals as shown.

The blower motor will start in “G” blower speed setting 
immediately, the compressor will start 10 seconds later. If the 
unit is equipped with an ECM blower motor it will switch to 
low speed 15 seconds after the Y1 input.

Stage 2 Cooling
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “Y1”, “Y2”, and “O” inputs to 
ON. If an AID Tool is not available remove the P1 connector 
to disconnect the thermostat from the board. Place a jumper 
between the R, O, Y1, and Y2 terminals as shown. 

The blower motor will start in “G” blower speed setting 
immediately the compressor will start 10 seconds later. If the 
unit is equipped with an ECM blower motor it will switch to 
low speed 15 seconds after the Y1 input. The compressor will 
stage to full capacity 20 seconds after the compressor starts, 
and the blower will change to high speed.

Jumping the Control Board cont.
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Reheat Mode
With the AID Tool go to the “Thermostat Inputs” Menu under 
“Diagnostics” and over-ride the “DH” input to ON. If an AID 
Tool is not available remove the P1 connector to disconnect 
the thermostat from the board. Place a jumper between the R 
and DH terminals as shown. 

The blower motor will start in “G” blower speed setting 
immediately the compressor will start 10 seconds later. If the 
unit is equipped with an ECM blower motor it will switch to 
low speed 15 seconds after the DH input. 20 seconds after 
the DH input is received the compressor will switch to full 
capacity and the blower motor will switch to dehumidification 
high speed. 30 seconds after the compressor starts the alarm/
reheat output will energize.

Jumping the Control Board cont.



90

INDOOR SPLIT GEOTHERMAL HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Aurora® Control System
NOTE: Refer to the Aurora® Base Control Application and 
Troubleshooting Guide and the Instruction Guide: Aurora® 
Interface and Diagnostics (AID) Tool for additional information. 

To check the unit control board for proper operation:
1.	 General Check

•	 If any new device was installed, or any wiring 
was changed, check the connections to ensure 
the wiring is correct, and all the wires are in 
good condition.

•	 Verify all the plugs are securely connected and in 
good condition.

•	 Check the DIP switch (SW2) positions are correct. 
•	 Measure 24 VAC between R and C. (The actual 

reading may be from 18 to 30 VAC). Check the 
incoming power and the power transformer if 
the R and C voltage reading is not correct.

2.	 No LEDs are On
•	 Check 24 VAC on board.
•	 Check the 3 amp fuse. Replace the fuse if needed.
•	 Verify transformer circuit breaker has not tripped 

if no low voltage is present.
•	 Disconnect the thermostat connection P1.
•	 Replace the Aurora® base control board.

Refrigerant Systems	
Refrigerant pressures are monitored by the control 
system; to maintain sealed circuit integrity, do not install 
service gauges unless pressure sensor is suspected to be 
inoperative. 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, make sure the airflow and water flow are 
correct. Check superheat and subcooling with an AID Tool. If 
superheat and subcooling are outside recommended ranges, 
an adjustment to the refrigerant charge may be necessary.

NOTE: Refrigerant tests must be made with hot water 
generator turned “OFF”. Verify that air and water flow rates 
are at proper levels before servicing the refrigerant circuit.

Troubleshooting
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Troubleshooting cont.
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Heating Cycle Analysis

COOLING EEV - ACTIVE
RIGHT TO LEFT

ClgEEV2

Lineset
length

COAX

HEATING EEV - ACTIVE LEFT TO RIGHT

HtgEEV1

Measure suction temp
here in heating mode.

Suct PSI____
Suct sat temp____

Volts ____
Amps ____

EWT ____
LWT ____
EAT ____
LAT ____

GPM ____
CFM ____

EWT ____
LWT ____
EAT ____
LAT ____

GPM ____
CFM ____

Suct temp____
Super heat____

Discharge PSI____
Disch. sat temp____
Liquid temp____
Sub cooling____

Bi-flow
filter/drier

Air
Coil

Lineset
length

Suction

Discharge

Comp

Hot Water
Generator

HtgEEV1
Bi-flow
filter/drier

Cooling Cycle Analysis

COOLING EEV - ACTIVE
RIGHT TO LEFT

ClgEEV2 COAX

HEATING EEV - ACTIVE LEFT TO RIGHT

Suct PSI ____
Suct sat temp ____

Volts ____
Amps ____

Suct temp ____
Super heat ____

Discharge PSI ____
Disch. sat temp ____
Liquid temp ____
Sub cooling ____

Air
Coil

Suction

Discharge

Comp

Note:  DO NOT hook up pressure gauges unless there appears to be a performance problem.

Hot Water
Generator

Measure liquid 
line temp and 
pressure here 
in both heating 
and cooling 
modes

Measure liquid 
line temp and 
pressure here 
in both heating 
and cooling 
modes

Measure 
suction temp 
here in cooling 
modes

Troubleshooting cont.
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Troubleshooting cont.
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EWT     
°F

Flow 
gpm

WPD HEATING - EAT 70°F
EWT     

°F
Flow 
gpm

WPD COOLING - EAT 80/67 °F

PSI FT Airflow 
cfm

HC 
MBtuh

Power 
kW

HE 
MBtuh

LAT      
°F COP HWC 

MBtuh PSI FT Airflow 
cfm

TC 
MBtuh

SC 
MBtuh

S/T 
Ratio

Power 
kW

HR 
MBtuh EER HWC 

MBtuh

20

3.0 0.5 1.1
Operation not recommended

20

2.5 0.2 0.5

Operation not recommended4.5 0.7 1.6 3.5 0.5 1.1

6.0 1.2 2.7
550 12.4 1.50 7.2 90.6 2.43 2.2

4.5 0.7 1.6
750 12.7 1.37 8.0 85.7 2.72 1.9

30

3.0 0.5 1.1
550 13.1 1.28 8.3 91.0 3.00 2.0

30

2.5 0.2 0.5
500 19.7 9.3 0.47 0.53 21.7 37.2 -

750 13.6 1.31 8.7 86.1 3.04 1.7 650 20.0 13.4 0.67 0.55 22.8 36.4 -

4.5 0.7 1.6
550 13.4 1.29 8.6 91.6 3.06 2.1

3.5 0.5 1.1
500 19.8 9.3 0.47 0.52 21.8 38.1 -

750 14.0 1.32 9.0 86.5 3.11 1.8 650 20.3 13.4 0.66 0.53 23.0 38.3 -

6.0 1.1 2.6
550 14.6 1.48 9.0 93.1 2.89 2.2

4.5 0.7 1.6
500 20.0 9.3 0.47 0.51 21.9 39.2 -

750 14.9 1.35 9.8 87.5 3.23 1.9 650 20.6 13.5 0.65 0.51 23.1 40.4 -

40

3.0 0.4 1.0
550 15.6 1.29 11.0 95.8 3.55 2.0

40

2.5 0.2 0.5
500 19.5 12.6 0.65 0.58 21.5 33.6 -

750 16.2 1.32 11.5 89.6 3.60 1.8 650 19.8 13.2 0.67 0.60 22.5 33.0 -

4.5 0.7 1.5
550 16.1 1.30 11.5 96.6 3.65 2.1

3.5 0.4 1.0
500 19.6 12.7 0.65 0.57 21.6 34.4 -

750 16.7 1.32 12.0 90.2 3.71 1.9 650 20.0 13.2 0.66 0.57 22.6 35.1 -

6.0 1.1 2.5
550 17.0 1.33 12.2 98.1 3.76 2.2

4.5 0.7 1.5
500 19.7 12.8 0.65 0.56 21.7 35.2 -

750 17.6 1.35 12.7 91.3 3.82 2.0 650 20.2 13.2 0.66 0.56 22.7 36.1 -

50

3.0 0.4 1.0
550 18.2 1.31 13.7 100.6 4.06 2.5

50

2.5 0.2 0.5
500 19.2 13.6 0.71 0.63 21.3 30.5 -

750 18.8 1.33 14.2 93.2 4.13 2.2 650 20.3 15.6 0.77 0.66 22.2 30.8 -

4.5 0.6 1.5
550 18.8 1.31 14.4 101.7 4.20 2.5

3.5 0.4 1.0
500 19.3 12.4 0.64 0.61 21.4 31.6 -

750 19.4 1.33 14.9 94.0 4.28 2.3 650 20.5 12.1 0.59 0.64 22.3 32.0 -

6.0 1.1 2.5
550 19.7 1.34 15.1 103.2 4.30 2.6

4.5 0.6 1.5
500 19.5 13.9 0.72 0.59 21.5 33.1 -

750 20.3 1.36 15.7 95.1 4.37 2.4 650 21.0 15.9 0.76 0.62 22.4 33.9 -

60

3.0 0.4 1.0
550 20.7 1.33 16.1 104.8 4.55 2.7

60

2.5 0.2 0.5
500 18.8 13.4 0.71 0.74 21.1 25.4 1.3

750 21.2 1.34 16.6 96.2 4.63 2.5 650 19.7 15.3 0.78 0.77 21.8 25.6 1.4

4.5 0.6 1.4
550 21.5 1.33 17.0 106.2 4.74 2.8

3.5 0.4 1.0
500 19.1 13.5 0.71 0.72 21.3 26.5 1.2

750 22.0 1.34 17.4 97.2 4.83 2.6 650 19.9 15.5 0.78 0.74 21.9 26.9 1.3

6.0 1.0 2.4
550 22.3 1.36 17.6 107.5 4.80 2.9

4.5 0.6 1.4
500 19.2 13.7 0.71 0.70 21.4 27.4 1.1

750 22.8 1.37 18.1 98.1 4.88 2.7 650 20.0 15.5 0.78 0.72 22.0 27.8 1.2

70

3.0 0.4 0.9
550 23.1 1.35 18.5 108.9 5.03 3.1

70

2.5 0.2 0.5
500 18.4 12.5 0.68 0.85 20.9 21.7 1.7

750 23.6 1.32 19.1 99.1 5.24 2.8 650 19.1 15.0 0.79 0.87 21.3 22.0 1.8

4.5 0.6 1.4
550 24.1 1.34 19.6 110.6 5.27 3.2

3.5 0.4 0.9
500 18.6 13.1 0.71 0.83 21.0 22.4 1.6

750 24.6 1.34 20.0 100.4 5.37 2.9 650 19.3 15.1 0.78 0.85 21.5 22.7 1.7

6.0 1.0 2.3
550 24.8 1.37 20.1 111.7 5.29 3.3

4.5 0.6 1.4
500 18.8 13.3 0.71 0.81 21.1 23.2 1.5

750 25.2 1.37 20.5 101.1 5.39 2.7 650 19.5 15.2 0.78 0.83 21.7 23.5 1.7

80

3.0 0.4 0.9
550 25.4 1.34 20.9 112.8 5.57 3.7

80

2.5 0.2 0.4
500 17.4 12.7 0.73 0.92 20.4 18.9 2.3

750 25.8 1.33 21.2 101.8 5.68 3.4 650 18.1 14.6 0.81 0.94 20.9 19.3 2.5

4.5 0.6 1.3
550 26.6 1.33 22.1 114.9 5.87 3.9

3.5 0.4 0.9
500 17.6 12.8 0.73 0.90 20.5 19.6 2.2

750 27.0 1.32 22.5 103.3 5.99 3.5 650 18.3 14.8 0.81 0.92 21.1 19.9 2.4

6.0 1.0 2.2
550 27.0 1.36 22.4 115.5 5.84 4.0

4.5 0.6 1.3
500 17.8 12.3 0.69 0.88 20.6 20.2 2.0

750 27.3 1.35 22.7 103.7 5.95 3.7 650 18.5 14.9 0.80 0.90 21.2 20.6 2.2

90

3.0 0.4 0.9
550 27.7 1.33 23.2 116.7 6.12 4.3

90

2.5 0.2 0.4
500 17.3 12.4 0.71 1.05 19.7 16.5 3.0

750 27.9 1.31 23.5 104.5 6.25 4.0 650 17.9 14.3 0.80 1.07 20.5 16.7 3.2

4.5 0.6 1.3
550 29.1 1.32 24.7 119.1 6.49 4.5

3.5 0.4 0.9
500 17.6 12.3 0.70 1.03 19.8 17.1 2.9

750 29.3 1.30 24.9 106.2 6.63 4.1 650 18.1 14.4 0.80 1.05 20.6 17.2 3.1

6.0 0.9 2.2
550 29.3 1.34 24.7 119.3 6.40 4.6

4.5 0.6 1.3
500 17.9 12.5 0.70 1.01 20.0 17.7 2.8

750 29.4 1.32 24.9 106.3 6.53 4.3 650 18.3 14.4 0.79 1.03 20.8 17.8 2.6

100

3.0 0.4 0.8

Operation not recommended

100

2.5 0.2 0.4
500 16.2 12.5 0.77 1.33 19.3 12.2 3.6
650 17.1 13.9 0.81 1.35 20.1 12.7 3.8

4.5 0.5 1.2 3.5 0.4 0.8
500 16.5 12.8 0.77 1.30 19.5 12.7 3.3
650 17.3 14.0 0.81 1.33 20.2 13.0 3.6

6.0 0.9 2.1 4.5 0.5 1.2
500 16.8 12.9 0.77 1.27 19.6 13.2 3.0
650 17.5 14.1 0.81 1.31 20.4 13.4 3.4

110

3.0 0.3 0.8

110

2.5 0.2 0.4
500 15.2 13.2 0.87 1.65 19.0 9.2 4.7
650 16.1 13.6 0.85 1.69 19.8 9.5 5.0

4.5 0.5 1.2 3.5 0.3 0.8
500 15.5 13.4 0.86 1.62 19.1 9.6 4.4
650 16.3 13.7 0.84 1.67 20.0 9.8 4.8

6.0 0.9 2.0 4.5 0.5 1.2
500 15.8 13.6 0.86 1.59 19.3 9.9 4.1
650 16.5 13.8 0.83 1.65 20.1 10.0 4.6

120

3.0 0.3 0.8

120

2.5 0.2 0.4
500 14.5 13.3 0.92 1.88 18.7 7.7 6.2
650 14.7 13.2 0.90 1.94 19.0 7.6 6.0

4.5 0.5 1.2 3.5 0.3 0.8
500 14.8 13.4 0.91 1.82 18.6 8.1 5.5
650 14.9 13.4 0.90 1.92 19.2 7.8 5.9

6.0 0.8 1.9 4.5 0.5 1.2
500 15.1 13.5 0.90 1.77 18.5 8.5 5.0
650 15.2 13.4 0.88 1.90 19.4 8.0 5.6

Performance capacities shown in thousands of Btuh.                                                                                                                                                                                                         3/17/25

Performance Data

W7SZ030 - 50% Part Load
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INDOOR SPLIT GEOTHERMAL HEAT PUMP OPERATION AND MAINTENANCE MANUAL

EWT    
 °F

Flow 
gpm

WPD HEATING - EAT 70°F
EWT     

°F
Flow 
gpm

WPD COOLING - EAT 80/67 °F

PSI FT Airflow 
cfm

HC 
MBtuh

Power 
kW

HE 
MBtuh

LAT      
°F COP HWC 

MBtuh PSI FT Airflow 
cfm

TC 
MBtuh

SC 
MBtuh

S/T 
Ratio

Power 
kW

HR 
MBtuh EER HWC 

MBtuh

20

6.0 1.5 3.5
Operation not recommended

20

4.5 0.7 1.6

Operation not recommended9.0 2.3 5.4 6.5 1.5 3.5

12.0 4.1 9.5
1150 25.5 2.49 15.9 90.7 3.00 3.0

9.0 2.3 5.4
1500 26.3 2.60 16.0 86.2 2.96 2.7

30

6.0 1.5 3.4
1150 28.9 2.61 18.1 93.5 3.25 3.1

30

4.5 0.7 1.6
1000 34.8 29.1 0.84 1.24 43.8 30.9 -

1500 29.7 2.71 18.2 86.2 3.20 2.8 1200 39.8 26.6 0.67 1.30 49.8 31.1 -

9.0 2.3 5.3
1150 30.0 2.64 18.8 94.4 3.32 3.2

6.5 1.5 3.4
1000 38.7 26.8 0.69 1.21 48.8 31.6 -

1500 30.8 2.75 18.9 89.2 3.28 2.9 1200 39.1 28.0 0.72 1.25 49.2 32.4 -

12.0 4.0 9.2
1150 30.6 2.66 19.2 94.9 3.37 3.2

9.0 2.3 5.3
1000 38.1 22.7 0.60 1.18 48.7 32.2 -

1500 31.5 2.77 19.3 89.6 3.33 2.9 1200 38.8 28.5 0.74 1.20 49.2 33.0 -

40

6.0 1.4 3.3
1150 34.0 2.78 21.4 97.7 3.59 3.3

40

4.5 0.7 1.5
1000 34.7 23.0 0.66 1.33 43.4 29.5 -

1500 35.0 2.96 21.6 91.8 3.47 3.1 1200 36.2 25.0 0.69 1.40 45.5 30.3 -

9.0 2.2 5.1
1150 35.4 2.83 22.3 98.9 3.67 3.4

6.5 1.4 3.3
1000 36.5 23.7 0.65 1.29 46.8 30.5 -

1500 36.6 2.94 22.5 92.8 3.65 3.1 1200 38.0 25.9 0.68 1.35 47.6 30.6 -

12.0 3.9 8.9
1150 36.2 2.85 22.9 99.6 3.72 3.5

9.0 2.2 5.1
1000 37.0 23.8 0.64 1.25 47.8 29.0 -

1500 37.4 2.96 23.1 93.4 3.71 3.2 1200 38.0 24.4 0.64 1.30 47.6 30.7 -

50

6.0 1.4 3.2
1150 39.6 2.97 25.0 102.4 3.91 3.7

50

4.5 0.6 1.5
1000 34.3 23.0 0.67 1.42 44.9 25.8 -

1500 41.0 3.07 25.3 95.6 3.91 3.4 1200 35.1 24.5 0.70 1.49 46.1 26.2 -

9.0 2.1 4.9
1150 41.3 3.02 26.1 103.8 4.00 3.8

6.5 1.4 3.2
1000 34.8 23.2 0.67 1.36 44.6 26.4 -

1500 42.8 3.13 26.4 96.7 4.01 3.5 1200 35.7 24.8 0.69 1.38 45.8 26.6 -

12.0 3.7 8.6
1150 42.4 3.06 26.8 104.8 4.06 3.9

9.0 2.1 4.9
1000 37.0 25.5 0.69 1.28 47.3 27.0 -

1500 43.9 3.16 27.1 97.5 4.07 3.6 1200 36.5 24.4 0.67 1.29 47.6 27.2 -

60

6.0 1.3 3.1
1150 45.5 3.16 28.8 107.4 4.22 4.1

60

4.5 0.6 1.4
1000 33.2 22.5 0.68 1.84 45.2 19.3 1.9

1500 47.6 3.26 29.3 99.8 4.27 3.8 1200 34.0 24.0 0.71 1.96 46.5 18.6 2.1

9.0 2.1 4.8
1150 48.0 3.25 30.4 109.5 4.34 4.3

6.5 1.3 3.1
1000 33.7 22.7 0.67 1.63 45.0 22.1 1.8

1500 50.0 3.34 30.8 101.4 4.39 3.9 1200 34.6 24.3 0.70 1.72 46.3 21.5 2.0

12.0 3.6 8.4
1150 49.0 3.28 31.1 110.3 4.38 4.4

9.0 2.1 4.8
1000 34.1 22.9 0.67 1.50 44.9 24.4 1.7

1500 51.3 3.37 31.6 102.2 4.46 4.0 1200 34.9 24.4 0.70 1.57 46.2 23.8 1.9

70

6.0 1.3 3.0
1150 47.7 3.07 37.2 108.4 4.55 4.6

70

4.5 0.6 1.4
1000 32.1 22.0 0.69 2.25 45.4 15.3 2.4

1500 49.1 3.15 38.4 100.3 4.57 4.3 1200 32.9 23.5 0.72 2.40 46.8 14.6 2.5

9.0 2.0 4.6
1150 50.2 3.17 39.3 110.4 4.63 4.8

6.5 1.3 3.0
1000 32.6 22.3 0.68 2.05 45.3 17.0 2.2

1500 51.8 3.17 41.0 102.0 4.78 4.4 1200 33.4 23.8 0.71 2.19 46.7 16.4 2.4

12.0 3.5 8.1
1150 51.4 3.21 40.5 111.4 4.69 4.9

9.0 2.0 4.6
1000 33.0 22.4 0.68 1.93 45.2 18.3 2.0

1500 53.2 3.20 42.3 102.8 4.87 4.5 1200 33.8 23.9 0.71 2.05 46.6 17.6 2.3

80

6.0 1.3 2.9
1150 51.0 3.18 40.1 111.1 4.70 5.2

80

4.5 0.6 1.3
1000 30.9 21.5 0.70 2.64 45.5 12.5 2.9

1500 52.8 3.16 42.0 102.6 4.90 4.9 1200 31.7 23.0 0.73 2.84 47.1 11.9 3.1

9.0 1.9 4.5
1150 53.9 3.31 42.7 113.4 4.78 5.4

6.5 1.3 2.9
1000 31.5 21.7 0.69 2.46 45.4 13.7 2.7

1500 55.8 3.27 44.6 104.4 4.99 5.0 1200 32.8 23.8 0.72 2.63 48.4 13.4 3.0

12.0 3.4 7.8
1150 55.5 3.35 44.1 114.7 4.86 5.6

9.0 1.9 4.5
1000 32.0 22.0 0.69 2.38 46.0 14.3 2.5

1500 57.4 3.30 46.1 105.4 5.10 5.1 1200 33.3 23.7 0.71 2.54 47.8 14.0 2.8

90

6.0 1.2 2.8
1150 54.3 3.29 43.1 113.7 4.84 5.9

90

4.5 0.6 1.3
1000 29.7 21.0 0.71 3.04 45.6 10.4 3.7

1500 56.2 3.24 45.2 104.7 5.09 5.5 1200 30.4 22.4 0.74 3.27 47.2 9.9 3.9

9.0 1.9 4.3
1150 57.7 3.44 46.0 116.5 4.92 6.1

6.5 1.2 2.8
1000 30.3 21.2 0.70 2.87 45.6 11.3 3.4

1500 59.8 3.38 48.3 106.9 5.19 5.7 1200 30.9 22.6 0.73 3.08 47.1 10.7 3.7

12.0 3.3 7.5
1150 59.6 3.49 47.7 117.9 5.01 6.3

9.0 1.9 4.3
1000 30.6 21.4 0.70 2.76 45.5 11.8 3.2

1500 61.6 3.40 50.0 108.0 5.31 5.8 1200 31.3 22.8 0.73 2.97 47.1 11.3 4.1

100

6.0 1.2 2.7

Operation not recommended

100

4.5 0.5 1.2
1000 28.5 20.4 0.72 3.45 45.6 8.8 4.4
1200 29.1 21.8 0.75 3.71 47.3 8.4 4.8

9.0 1.8 4.2 6.5 1.2 2.7
1000 29.0 20.7 0.71 3.28 45.6 9.4 4.1
1200 29.6 22.1 0.74 3.53 47.3 9.0 4.5

12.0 3.1 7.3 9.0 1.8 4.2
1000 29.3 20.8 0.71 3.18 45.6 9.8 3.8
1200 29.9 22.2 0.74 3.42 47.2 9.4 4.3

110

6.0 1.1 2.6

110

4.5 0.5 1.2
1000 27.1 19.9 0.73 3.87 45.6 7.5 5.6
1200 27.7 21.2 0.77 3.88 46.4 7.6 5.9

9.0 1.7 4.0 6.5 1.1 2.6
1000 27.6 20.1 0.73 3.71 45.6 8.0 5.2
1200 28.1 21.3 0.76 3.71 46.0 8.1 5.6

12.0 3.0 7.0 9.0 1.7 4.0
1000 27.9 20.2 0.72 3.61 45.6 8.3 4.8
1200 28.6 21.6 0.76 3.62 46.4 8.4 5.3

120

6.0 1.1 2.5

120

4.5 0.5 1.2
1000 25.7 19.3 0.75 4.32 45.7 6.4 6.7
1200 26.3 20.6 0.78 4.33 46.4 6.5 7.1

9.0 1.7 3.8 6.5 1.1 2.5
1000 26.2 19.5 0.74 4.16 45.6 6.7 6.2
1200 26.8 20.8 0.78 4.17 46.4 6.9 6.7

12.0 2.9 6.7 9.0 1.7 3.8
1000 26.5 19.6 0.74 4.06 45.6 7.0 6.4
1200 27.1 20.9 0.77 4.08 46.4 7.1 7.1

Performance capacities shown in thousands of Btuh.                                                                                                                                                                                                       3/17/25

Performance Data cont.

W7SZ030 - Full Load
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INDOOR SPLIT GEOTHERMAL HEAT PUMP OPERATION AND MAINTENANCE MANUAL

EWT     
°F

Flow 
gpm

WPD HEATING - EAT 70°F
EWT     

°F
Flow 
gpm

WPD COOLING - EAT 80/67 °F

PSI FT Airflow 
cfm

HC 
MBtuh

Power 
kW

HE 
MBtuh

LAT      
°F COP HWC 

MBtuh PSI FT Airflow 
cfm

TC 
MBtuh

SC 
MBtuh

S/T 
Ratio

Power 
kW

HR 
MBtuh EER HWC 

MBtuh

20

3.7 0.4 0.8
Operation not recommended

20

3.0 0.2 0.5

Operation not recommended5.2 0.7 1.6 4.4 0.6 1.4

6.7 1.2 2.7
700 14.5 1.47 11.2 91.5 2.89 2.7

5.8 0.9 2.2
900 17.8 1.71 14.0 90.6 3.05 2.3

30

3.7 0.3 0.8
700 16.2 1.50 12.9 93.9 3.17 2.6

30

3.0 0.2 0.5
650 23.3 15.7 0.67 0.59 24.2 37.8 -

900 19.5 1.72 15.6 92.5 3.32 2.2 750 23.8 17.2 0.73 0.61 24.7 36.9 -

5.2 0.7 1.6
700 16.7 1.50 13.3 94.6 3.25 2.7

4.4 0.6 1.3
650 23.7 15.9 0.67 0.56 24.4 40.3 -

900 20.2 1.72 16.3 93.3 3.43 2.3 750 24.0 17.3 0.72 0.59 24.9 38.8 -

6.7 1.1 2.6
700 17.0 1.51 13.6 95.1 3.30 2.8

5.8 0.9 2.1
650 23.8 15.9 0.67 0.54 24.5 41.7 -

900 20.6 1.73 16.7 93.7 3.50 2.4 750 24.4 17.3 0.71 0.57 25.1 40.7 -

40

3.7 0.3 0.8
700 18.7 1.54 15.3 97.4 3.57 2.8

40

3.0 0.2 0.5
650 24.4 16.1 0.66 0.67 25.5 34.4 -

900 19.5 1.72 15.6 92.5 3.32 2.4 750 24.9 17.6 0.71 0.70 26.1 33.7 -

5.2 0.7 1.5
700 19.4 1.55 15.9 98.4 3.67 2.9

4.4 0.6 1.3
650 24.7 16.2 0.66 0.64 25.7 36.7 -

900 20.2 1.72 16.3 93.3 3.43 2.5 750 25.1 17.7 0.70 0.67 26.2 35.6 -

6.7 1.1 2.5
700 19.8 1.56 16.3 98.9 3.73 3.0

5.8 0.9 2.0
650 24.9 16.2 0.65 0.62 25.8 38.1 -

900 22.9 1.69 17.2 93.6 3.98 2.6 750 25.4 17.7 0.70 0.65 26.4 37.2 -

50

3.7 0.3 0.7
700 21.4 1.58 17.8 101.3 3.97 3.1

50

3.0 0.2 0.5
650 25.0 15.3 0.61 0.85 26.7 27.9 -

900 22.3 1.74 18.4 95.5 3.76 2.8 750 25.8 18.0 0.70 0.89 27.6 27.6 -

5.2 0.6 1.5
700 22.3 1.60 18.7 102.4 4.09 3.3

4.4 0.5 1.2
650 25.5 15.3 0.60 0.74 26.8 33.0 -

900 23.2 1.74 19.2 96.5 3.90 2.9 750 26.3 18.1 0.69 0.77 27.7 32.4 -

6.7 1.1 2.5
700 22.8 1.60 19.2 103.2 4.16 3.4

5.8 0.9 2.0
650 25.7 15.3 0.60 0.69 26.8 35.2 -

900 23.7 1.74 19.8 97.1 3.99 3.0 750 26.5 18.1 0.68 0.73 27.7 34.5 -

60

3.7 0.3 0.7
700 24.3 1.63 20.7 105.3 4.38 2.9

60

3.0 0.2 0.5
650 23.6 15.0 0.64 0.99 25.9 22.8 1.3

900 25.3 1.75 21.3 98.8 4.23 2.5 750 24.4 17.7 0.73 1.03 26.7 22.5 1.5

5.2 0.6 1.4
700 25.4 1.65 21.7 106.8 4.52 3.0

4.4 0.5 1.2
650 24.0 15.1 0.63 0.88 25.9 26.1 1.2

900 26.4 1.76 22.4 100.0 4.41 2.6 750 24.8 17.8 0.72 0.92 26.7 25.7 1.4

6.7 1.0 2.4
700 26.0 1.66 22.2 107.7 4.61 3.2

5.8 0.8 1.9
650 24.3 15.2 0.62 0.83 26.0 27.8 1.1

900 27.1 1.75 23.1 100.8 4.55 2.7 750 25.0 17.9 0.71 0.87 26.8 27.4 1.3

70

3.7 0.3 0.7
700 27.5 1.68 23.7 109.7 4.80 3.4

70

3.0 0.2 0.5
650 22.3 14.8 0.66 1.12 25.1 18.9 2.2

900 28.5 1.76 24.5 102.3 4.73 3.0 750 22.9 16.5 0.72 1.18 25.8 18.5 2.3

5.2 0.6 1.4
700 28.7 1.70 24.9 111.4 4.96 3.6

4.4 0.5 1.2
650 22.5 14.9 0.66 1.02 24.9 21.1 2.0

900 29.9 1.77 25.9 103.8 4.95 3.2 750 23.2 17.6 0.76 1.06 25.8 20.8 2.2

6.7 1.0 2.3
700 29.5 1.71 25.7 112.5 5.06 3.8

5.8 0.8 1.8
650 22.9 15.0 0.66 0.97 25.1 22.5 1.8

900 30.7 1.77 26.7 104.7 5.08 3.5 750 23.6 17.6 0.75 1.01 25.9 22.3 2.0

80

3.7 0.3 0.7
700 30.7 1.73 26.9 114.2 5.21 4.2

80

3.0 0.2 0.4
650 20.8 13.7 0.66 1.30 24.2 15.3 2.3

900 31.9 1.77 27.9 105.9 5.27 3.7 750 21.5 16.1 0.75 1.35 25.1 15.1 2.6

5.2 0.6 1.3
700 32.2 1.75 28.4 115.3 5.40 4.4

4.4 0.5 1.1
650 20.9 13.9 0.66 1.20 24.0 16.6 2.0

900 33.5 1.78 29.6 107.7 5.53 3.9 750 21.5 16.3 0.76 1.25 24.8 16.4 2.4

6.7 1.0 2.2
700 33.2 1.76 29.3 117.6 5.51 4.6

5.8 0.8 1.8
650 21.4 14.0 0.65 1.15 24.3 17.7 1.8

900 34.6 1.78 30.6 108.8 5.70 4.1 750 22.1 16.4 0.75 1.20 25.1 17.5 2.2

90

3.7 0.3 0.6
700 34.1 1.78 30.2 118.9 5.63 5.1

90

3.0 0.2 0.4
650 19.3 12.7 0.66 1.47 23.4 12.6 3.7

900 35.4 1.78 31.5 109.8 5.84 4.6 750 19.9 14.9 0.75 1.52 24.2 12.5 4.0

5.2 0.6 1.3
700 35.9 1.80 32.0 121.4 5.84 5.4

4.4 0.5 1.1
650 19.3 12.8 0.66 1.39 23.1 13.2 3.3

900 37.4 1.78 33.5 111.9 6.16 4.8 750 19.9 15.1 0.76 1.44 23.8 13.1 3.8

6.7 0.9 2.2
700 37.0 1.82 33.0 122.9 5.96 5.6

5.8 0.7 1.7
650 19.8 14.1 0.71 1.37 23.6 13.8 3.0

900 38.6 1.78 34.7 113.2 6.37 5.0 750 20.5 15.2 0.74 1.39 24.2 14.0 3.5

100

3.7 0.3 0.6

Operation not recommended

100

3.0 0.2 0.4
650 17.8 12.0 0.67 1.68 22.7 10.1 5.1
750 18.4 14.1 0.77 1.75 23.5 10.0 5.7

5.2 0.5 1.2 4.4 0.4 1.0
650 17.7 12.2 0.69 1.64 22.4 10.3 4.7
750 18.2 14.3 0.78 1.70 23.2 10.2 5.3

6.7 0.9 2.1 5.8 0.7 1.7
650 18.4 12.3 0.67 1.58 22.9 11.1 4.3
750 18.9 14.5 0.77 1.65 23.6 10.9 4.9

110

3.7 0.3 0.6

110

3.0 0.2 0.4
650 16.3 11.4 0.70 1.89 22.0 8.2 7.3
750 16.8 13.3 0.79 1.97 22.7 8.1 7.8

5.2 0.5 1.2 4.4 0.4 1.0
650 16.1 11.5 0.72 1.88 21.7 8.1 6.8
750 16.6 13.5 0.81 1.96 22.5 8.1 7.5

6.7 0.9 2.0 5.8 0.7 1.6
650 16.9 11.7 0.70 1.82 22.3 8.8 6.2
750 17.3 13.8 0.79 1.90 23.0 8.7 7.0

120

3.7 0.2 0.6

120

3.0 0.2 0.4
650 14.2 12.3 0.86 2.32 21.4 5.8 10.4
750 14.5 13.4 0.92 2.38 21.9 5.8 10.9

5.2 0.5 1.2 4.4 0.4 1.0
650 14.4 12.4 0.86 2.19 21.2 6.2 9.3
750 14.6 13.4 0.92 2.25 21.6 6.2 10.0

6.7 0.8 1.9 5.8 0.7 1.5
650 14.5 12.4 0.85 2.12 21.1 6.5 8.0
750 14.8 13.4 0.91 2.19 21.6 6.4 9.1

Performance capacities shown in thousands of Btuh.                                                                                                                                                                                                       3/17/25
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INDOOR SPLIT GEOTHERMAL HEAT PUMP OPERATION AND MAINTENANCE MANUAL

EWT     
°F

Flow 
gpm

WPD HEATING - EAT 70°F
EWT     

°F
Flow 
gpm

WPD COOLING - EAT 80/67 °F

PSI FT Airflow 
cfm

HC 
MBtuh

Power 
kW

HE 
MBtuh

LAT      
°F COP HWC 

MBtuh PSI FT Airflow 
cfm

TC 
MBtuh

SC 
MBtuh

S/T 
Ratio

Power 
kW

HR 
MBtuh EER HWC 

MBtuh

20

9.0 1.9 4.3
Operation not recommended

20

6.0 0.9 2.2

Operation not recommended12.0 3.5 8.1 8.5 1.6 3.8

15.0 5.0 11.6
1600 36.8 3.73 21.2 86.8 2.89 3.5

11.0 2.5 5.7
1800 38.1 3.78 21.3 85.1 2.96 3.1

30

9.0 1.8 4.2
1600 36.1 3.17 29.6 92.5 3.34 3.5

30

6.0 0.9 2.1
1200 43.1 26.3 0.61 1.37 48.5 31.5 -

1800 37.1 3.12 29.9 90.1 3.48 3.2 1400 43.8 28.7 0.66 1.43 49.3 30.6 -

12.0 3.4 7.9
1600 40.2 3.45 30.6 93.1 3.42 3.7

8.5 1.6 3.7
1200 43.3 26.4 0.61 1.32 48.7 32.8 -

1800 42.0 3.46 30.8 90.6 3.56 3.2 1400 44.0 28.8 0.65 1.37 49.5 32.1 -

15.0 4.9 11.3
1600 42.4 3.52 31.0 93.2 3.53 3.9

11.0 2.4 5.5
1200 43.5 26.5 0.61 1.27 48.9 34.3 -

1800 42.6 3.46 31.3 90.9 3.61 3.4 1400 44.2 29.0 0.66 1.33 49.7 33.2 -

40

9.0 1.8 4.1
1600 41.6 3.25 34.9 95.8 3.75 3.8

40

6.0 0.9 2.0
1200 41.8 26.3 0.63 1.57 48.1 26.6 -

1800 41.9 3.23 35.3 93.2 3.81 3.5 1400 42.5 28.8 0.68 1.65 48.9 25.8 -

12.0 3.3 7.6
1600 42.8 3.27 36.1 96.5 3.84 4.2

8.5 1.5 3.6
1200 42.1 26.5 0.63 1.53 48.4 27.5 -

1800 43.1 3.24 36.5 93.8 3.90 3.7 1400 42.7 28.9 0.68 1.60 49.1 26.7 -

15.0 4.7 11.0
1600 43.5 3.28 36.8 96.9 3.89 4.4

11.0 2.3 5.3
1200 42.3 26.6 0.63 1.48 48.6 28.6 -

1800 43.9 3.25 37.2 94.2 3.96 3.9 1400 43.0 29.1 0.68 1.55 49.5 27.7 -

50

9.0 1.7 3.9
1600 45.6 3.56 34.9 95.8 3.75 4.4

50

6.0 0.9 2.0
1200 40.3 26.2 0.65 1.85 47.4 21.8 -

1800 45.9 3.54 35.3 93.2 3.81 4.0 1400 41.2 29.2 0.71 1.93 48.4 21.3 -

12.0 3.2 7.4
1600 47.8 3.65 36.1 96.5 3.84 4.8

8.5 1.5 3.5
1200 40.5 26.3 0.65 1.81 47.6 22.4 -

1800 49.1 3.69 36.5 93.8 3.90 4.4 1400 41.3 29.3 0.71 1.87 48.5 22.1 -

15.0 4.6 10.6
1600 49.5 3.73 36.8 96.9 3.89 5.1

11.0 2.2 5.2
1200 40.7 26.5 0.65 1.77 47.8 23.0 -

1800 49.9 3.70 37.2 94.2 3.96 4.6 1400 41.5 29.5 0.71 1.82 48.8 22.8 -

60

9.0 1.7 3.8
1600 47.7 3.42 40.8 99.5 4.09 5.2

60

6.0 0.8 1.9
1200 39.1 25.4 0.65 2.21 46.9 17.7 2.6

1800 48.2 3.42 41.2 96.5 4.13 4.7 1400 40.0 29.1 0.73 2.31 48.0 17.3 2.7

12.0 3.1 7.2
1600 49.2 3.45 42.2 100.4 4.19 5.6

8.5 1.4 3.3
1200 39.3 25.5 0.65 2.03 47.2 19.4 2.4

1800 49.7 3.44 42.7 97.3 4.24 5.1 1400 40.3 29.3 0.73 2.13 48.4 18.9 2.6

15.0 4.4 10.3
1600 50.2 3.46 43.2 100.9 4.25 6.0

11.0 2.2 5.0
1200 39.5 25.7 0.65 1.86 47.4 21.2 2.2

1800 50.4 3.32 43.7 97.7 4.45 5.4 1400 40.5 29.4 0.73 1.95 48.6 20.8 2.4

70

9.0 1.6 3.7
1600 54.6 3.74 47.0 103.6 4.28 6.0

70

6.0 0.8 1.8
1200 37.8 25.3 0.67 2.43 47.3 15.6 3.4

1800 54.6 3.48 47.7 100.0 4.60 5.5 1400 38.6 29.0 0.75 2.52 48.3 15.3 3.6

12.0 3.0 6.9
1600 56.5 3.77 48.8 104.7 4.39 6.5

8.5 1.4 3.2
1200 38.0 25.5 0.67 2.27 47.5 16.7 3.1

1800 56.5 3.50 49.6 101.0 4.73 6.0 1400 38.8 29.1 0.75 2.37 48.5 16.4 3.4

15.0 4.3 9.9
1600 57.6 3.78 50.0 105.4 4.46 6.9

11.0 2.5 4.9
1200 38.2 25.6 0.67 2.10 47.8 18.2 2.8

1800 57.8 3.51 50.8 101.6 4.82 7.2 1400 39.1 29.3 0.75 2.21 48.9 17.7 3.2

80

9.0 1.5 3.6
1600 61.9 4.07 53.7 108.0 4.46 7.1

80

6.0 0.8 1.8
1200 36.5 24.5 0.67 2.70 47.5 13.5 4.5

1800 62.4 3.94 54.5 104.1 4.64 6.5 1400 37.6 28.5 0.76 2.82 48.9 13.3 4.8

12.0 2.9 6.7
1600 64.2 4.10 55.9 109.4 4.58 7.6

8.5 1.4 3.1
1200 36.7 24.6 0.67 2.55 47.7 14.4 4.1

1800 64.7 3.96 56.8 105.4 4.79 7.0 1400 37.8 28.7 0.76 2.66 49.1 14.2 4.4

15.0 4.2 9.6
1600 65.6 4.13 57.3 110.2 4.66 8.1

11.0 2.0 4.7
1200 36.9 24.7 0.67 2.40 48.0 15.4 3.8

1800 66.2 3.97 58.3 106.2 4.89 7.5 1400 38.1 28.9 0.76 2.51 49.5 15.2 4.2

90

9.0 1.5 3.4
1600 69.6 4.42 60.7 112.6 4.62 8.4

90

6.0 0.7 1.7
1200 35.1 24.6 0.70 2.96 47.4 11.9 6.0

1800 70.0 4.14 61.7 108.2 4.96 7.7 1400 36.2 28.9 0.80 3.08 48.9 11.8 6.3

12.0 2.8 6.5
1600 72.3 4.46 63.4 114.3 4.75 8.9

8.5 1.3 3.0
1200 35.3 24.7 0.70 2.86 47.7 12.3 5.3

1800 72.7 4.16 64.5 109.7 5.13 8.2 1400 36.5 29.2 0.80 2.98 49.3 12.2 5.8

15.0 4.0 9.3
1600 74.0 4.48 65.1 115.3 4.84 9.5

11.0 2.0 4.5
1200 35.6 24.9 0.70 2.76 48.1 12.9 5.0

1800 74.5 4.17 66.3 110.6 5.23 8.7 1400 36.6 29.3 0.80 2.86 49.4 12.8 6.3

100

9.0 1.4 3.3

Operation not recommended

100

6.0 0.7 1.7
1200 32.6 24.4 0.75 3.32 43.9 9.8 7.0
1400 33.6 28.7 0.85 3.46 45.4 9.7 7.5

12.0 2.7 6.2 8.5 1.3 2.9
1200 32.4 24.7 0.76 3.23 43.4 10.0 6.7
1400 33.4 29.1 0.87 3.36 44.8 9.9 7.3

15.0 3.9 8.9 11.0 1.9 4.4
1200 33.6 25.1 0.75 3.11 44.2 10.8 6.3
1400 34.6 29.5 0.85 3.25 45.6 10.6 7.1

110

9.0 1.4 3.2

110

6.0 0.7 1.6
1200 30.0 22.7 0.76 3.64 42.4 8.2 9.0
1400 30.8 26.7 0.87 3.79 43.7 8.1 9.8

12.0 2.6 6.0 8.5 1.2 2.8
1200 29.5 23.0 0.78 3.62 41.9 8.2 8.6
1400 30.5 27.1 0.89 3.77 43.4 8.1 9.4

15.0 3.7 8.6 11.0 1.8 4.2
1200 30.9 23.4 0.76 3.51 42.9 8.8 8.2
1400 31.8 27.5 0.86 3.66 44.3 8.7 9.2

120

9.0 1.3 3.1

120

6.0 0.7 1.5
1200 26.7 23.9 0.90 4.35 41.5 6.1 11.9
1400 27.2 26.1 0.96 4.45 42.4 6.1 12.4

12.0 2.5 5.8 8.5 1.2 2.7
1200 27.0 24.1 0.89 4.11 41.0 6.6 11.1
1400 27.5 26.2 0.95 4.21 41.9 6.5 12.0

15.0 3.6 8.2 11.0 1.7 4.0
1200 27.2 24.1 0.89 3.97 40.8 6.8 10.2
1400 27.8 26.2 0.94 4.10 41.8 6.8 11.4

Performance capacities shown in thousands of Btuh.                                                                                                                                                                                                       3/17/25
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INDOOR SPLIT GEOTHERMAL HEAT PUMP OPERATION AND MAINTENANCE MANUAL

Performance Data cont.

W7SZ048 - 50% Part Load

EWT     
°F

Flow 
gpm

WPD HEATING - EAT 70°F
EWT     

°F
Flow 
gpm

WPD COOLING - EAT 80/67 °F

PSI FT Airflow 
cfm

HC 
MBtuh

Power 
kW

HE 
MBtuh

LAT      
°F COP HWC 

MBtuh PSI FT Airflow 
cfm

TC 
MBtuh

SC 
MBtuh

S/T 
Ratio

Power 
kW

HR 
MBtuh EER HWC 

MBtuh

20

3.7 0.1 0.3
Operation not recommended

20

3.2 0.1 0.3

Operation not recommended5.1 0.6 1.4 4.6 0.5 1.1

7.5 1.2 2.7
850 22.2 2.25 17.1 90.6 2.89 3.9

6.0 0.8 1.9
980 21.9 2.09 17.1 90.3 3.07 3.7

30

3.7 0.1 0.3
850 24.0 2.30 18.7 92.5 3.06 4.0

30

3.2 0.1 0.3
750 23.2 15.5 0.67 0.64 24.3 34.6 -

980 23.7 2.13 18.7 92.2 3.26 3.6 850 23.7 17.0 0.72 0.67 24.8 33.8 -

5.1 0.6 1.3
850 25.1 2.35 19.7 93.6 3.13 4.1

4.6 0.5 1.1
750 23.6 15.7 0.66 0.61 24.5 36.8 -

980 24.7 2.16 19.7 93.2 3.35 3.7 850 23.9 17.1 0.72 0.64 25.0 35.5 -

7.5 1.1 2.6
850 26.0 2.37 20.5 94.6 3.22 4.1

6.0 0.8 1.8
750 23.7 15.7 0.66 0.59 24.6 38.2 -

980 25.6 2.19 20.6 94.2 3.43 3.5 850 24.3 17.1 0.71 0.62 25.2 37.3 -

40

3.7 0.1 0.3
850 27.6 2.42 22.0 96.2 3.34 4.2

40

3.2 0.1 0.3
750 28.4 18.8 0.66 0.85 33.6 33.4 -

980 27.3 2.24 22.0 95.9 3.56 3.8 850 28.8 20.6 0.72 0.88 34.2 32.7 -

5.1 0.6 1.3
850 28.9 2.47 23.1 97.6 3.43 4.3

4.6 0.4 1.0
750 28.6 19.0 0.66 0.80 33.8 35.8 -

980 28.6 2.29 23.2 97.3 3.66 3.9 850 29.1 20.8 0.71 0.84 34.4 34.6 -

7.5 1.1 2.5
850 30.2 2.52 24.3 98.9 3.51 4.4

6.0 0.8 1.8
750 28.8 19.2 0.67 0.78 34.0 36.9 -

980 29.8 2.33 24.3 98.5 3.75 4.0 850 29.4 21.0 0.71 0.81 34.6 36.3 -

50

3.7 0.1 0.2
850 31.5 2.57 25.5 100.3 3.60 4.5

50

3.2 0.1 0.2
750 27.4 18.0 0.66 1.02 33.2 26.9 -

980 31.1 2.38 25.5 99.9 3.84 4.2 850 28.1 20.2 0.72 1.09 33.9 25.8 -

5.1 0.5 1.2
850 33.2 2.63 27.0 102.0 3.69 4.7

4.6 0.4 1.0
750 27.6 18.2 0.66 1.00 33.4 27.6 -

980 32.8 2.44 27.1 101.6 3.94 4.3 850 28.4 20.4 0.72 1.06 34.1 26.8 -

7.5 1.1 2.5
850 35.7 2.77 28.4 103.6 3.78 4.8

6.0 0.7 1.7
750 27.8 18.4 0.66 0.98 33.7 28.4 -

980 34.3 2.49 28.5 103.2 4.03 4.4 850 28.6 20.6 0.72 1.03 34.3 27.8 -

60

3.7 0.1 0.2
850 35.7 2.73 29.3 104.6 3.83 4.3

60

3.2 0.1 0.2
750 26.5 17.6 0.66 1.24 33.0 21.4 2.4

980 35.3 2.53 29.4 104.2 4.09 3.9 850 27.2 19.8 0.73 1.31 33.8 20.8 2.6

5.1 0.5 1.2
850 37.7 2.82 31.1 106.7 3.92 4.4

4.6 0.4 1.0
750 26.7 17.8 0.67 1.21 33.2 22.1 2.3

980 37.3 2.61 31.2 106.3 4.18 4.0 850 27.4 20.1 0.73 1.27 34.0 21.6 2.5

7.5 1.0 2.4
850 39.6 2.90 32.8 108.6 4.00 4.6

6.0 0.7 1.7
750 26.9 18.0 0.67 1.18 33.4 22.8 2.2

980 39.2 2.69 32.8 108.2 4.27 4.1 850 27.7 20.2 0.73 1.23 34.2 22.5 2.4

70

3.7 0.1 0.2
850 40.1 2.92 33.3 109.2 4.02 4.8

70

3.2 0.1 0.2
750 25.4 16.7 0.66 1.46 32.6 17.4 3.3

980 39.7 2.70 33.3 108.7 4.30 4.4 850 26.2 19.2 0.73 1.54 33.3 17.0 3.4

5.1 0.5 1.2
850 42.4 3.03 35.3 111.6 4.10 5.0

4.6 0.4 0.9
750 25.6 16.9 0.66 1.42 32.8 18.0 3.1

980 42.0 2.80 35.4 111.1 4.39 4.6 850 26.3 19.4 0.74 1.50 33.5 17.5 3.3

7.5 1.0 2.3
850 44.6 3.13 37.3 113.8 4.17 5.2

6.0 0.7 1.6
750 25.8 17.1 0.66 1.40 33.0 18.4 2.9

980 44.2 2.90 37.3 113.3 4.46 4.8 850 26.5 19.6 0.74 1.46 33.8 18.2 3.1

80

3.7 0.1 0.2
850 45.5 3.19 37.4 114.0 4.18 5.7

80

3.2 0.1 0.2
750 24.5 16.4 0.67 1.73 32.2 14.2 3.4

980 44.3 2.91 37.4 113.5 4.47 5.2 850 25.2 19.0 0.75 1.80 32.9 14.0 3.7

5.1 0.5 1.1
850 47.3 3.27 39.7 116.6 4.25 5.9

4.6 0.4 0.9
750 24.7 16.6 0.67 1.70 32.4 14.5 3.1

980 46.9 3.02 39.8 116.1 4.55 5.4 850 25.4 19.2 0.76 1.76 33.1 14.4 3.5

7.5 1.0 2.2
850 49.8 3.34 41.9 119.2 4.36 6.1

6.0 0.7 1.6
750 25.0 16.8 0.67 1.67 32.6 15.0 2.9

980 49.4 3.14 42.0 118.7 4.61 5.6 850 25.5 19.4 0.76 1.72 33.3 14.8 3.3

90

3.7 0.1 0.2
850 49.3 3.32 41.5 118.6 4.36 6.6

90

3.2 0.1 0.2
750 23.5 16.0 0.68 2.00 31.8 11.8 4.8

980 49.0 3.12 41.6 118.3 4.60 6.1 850 23.8 18.0 0.76 2.06 32.5 11.6 5.1

5.1 0.5 1.1
850 52.3 3.48 41.5 121.8 4.41 6.9

4.6 0.4 0.9
750 23.7 16.2 0.68 1.98 32.0 12.0 4.4

980 51.9 3.26 44.2 121.3 4.66 6.3 850 24.9 18.2 0.73 2.03 32.8 12.3 4.9

7.5 0.9 2.2
850 55.2 3.63 46.7 124.8 4.45 7.1

6.0 0.7 1.5
750 23.9 16.4 0.69 1.96 32.2 12.2 4.1

980 54.8 3.41 46.8 124.3 4.70 6.5 850 24.2 18.4 0.76 2.00 33.0 12.1 4.6

100

3.7 0.1 0.2

Operation not recommended

100

3.2 0.1 0.2
750 22.7 15.8 0.70 2.30 31.4 9.9 6.2
850 23.0 17.8 0.77 2.38 32.1 9.7 6.8

5.1 0.4 1.0 4.6 0.4 0.8
750 22.9 16.0 0.70 2.28 31.6 10.0 5.8
850 23.2 18.1 0.78 2.34 32.3 9.9 6.4

7.5 0.9 2.1 6.0 0.6 1.5
750 23.1 16.2 0.70 2.26 31.8 10.2 5.4
850 23.3 18.3 0.79 2.30 32.5 10.1 6.0

110

3.7 0.1 0.2

110

3.2 0.1 0.2
750 21.8 15.5 0.71 2.60 31.0 8.4 8.4
850 22.1 17.4 0.79 2.67 31.8 8.3 8.9

5.1 0.4 1.0 4.6 0.3 0.8
750 22.0 15.7 0.71 2.58 31.2 8.5 7.9
850 22.3 17.6 0.79 2.63 32.0 8.5 8.6

7.5 0.9 2.0 6.0 0.6 1.4
750 22.2 15.9 0.72 2.56 31.4 8.7 7.3
850 22.5 17.8 0.79 2.59 32.2 8.7 8.1

120

3.7 0.1 0.2

120

3.2 0.1 0.2
750 20.6 15.3 0.74 3.16 30.6 6.5 11.5
850 21.1 17.2 0.82 3.25 31.3 6.5 12.0

5.1 0.4 1.0 4.6 0.3 0.8
750 20.8 15.5 0.75 3.03 30.8 6.9 10.4
850 21.3 17.5 0.82 3.12 31.5 6.8 11.1

7.5 0.8 1.9 6.0 0.6 1.3
750 21.0 15.7 0.75 2.90 31.0 7.2 9.1
850 21.5 17.7 0.82 3.01 31.7 7.1 10.2

Performance capacities shown in thousands of Btuh.                                                                                                                                                                                                         3/17/25
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Performance Data cont.

W7SZ048 - Full Load

EWT     
°F

Flow 
gpm

WPD HEATING - EAT 70°F
EWT     

°F
Flow 
gpm

WPD COOLING - EAT 80/67 °F

PSI FT Airflow 
cfm

HC 
MBtuh

Power 
kW

HE 
MBtuh

LAT      
°F COP HWC 

MBtuh PSI FT Airflow 
cfm

TC 
MBtuh

SC 
MBtuh

S/T 
Ratio

Power 
kW

HR 
MBtuh EER HWC 

MBtuh

20

9.0 2.0 4.6
Operation not recommended

20

9.0 0.8 1.9

Operation not recommended13.5 4.6 10.5 11.5 2.0 4.6

18.0 7.2 16.7
1800 47.3 5.16 29.6 94.3 2.68 5.5

14.0 3.2 7.3
2200 49.6 5.21 31.8 90.9 2.79 5.0

30

9.0 1.9 4.5
1800 51.5 4.97 34.5 96.5 3.03 5.6

30

9.0 0.8 1.8
1400 46.9 29.7 0.63 1.88 53.4 25.0 -

2200 52.7 5.23 34.8 92.2 2.95 5.0 1600 47.8 32.5 0.68 1.96 54.5 24.4 -

13.5 4.4 10.2
1800 55.1 5.02 38.0 98.3 3.22 5.7

11.5 1.9 4.5
1400 47.6 29.9 0.63 1.79 53.7 26.6 -

2200 56.6 5.34 38.4 93.8 3.11 5.2 1600 48.4 32.7 0.68 1.88 54.8 25.7 -

18.0 7.0 16.2
1800 54.5 5.34 36.3 98.0 2.99 5.9

14.0 3.1 7.1
1400 47.8 29.9 0.63 1.73 53.7 27.6 -

2200 57.2 5.39 38.8 94.1 3.11 5.3 1600 49.0 32.7 0.67 1.82 55.2 26.9 -

40

9.0 1.9 4.3
1800 58.7 5.23 40.8 100.2 3.29 6.0

40

9.0 0.8 1.8
1400 48.2 30.8 0.64 2.11 57.4 22.8 -

2200 60.0 5.44 41.4 95.2 3.23 5.6 1600 49.3 33.5 0.68 2.22 58.7 22.2 -

13.5 4.3 9.9
1800 62.4 5.31 44.2 102.1 3.44 6.3

11.5 1.9 4.3
1400 48.8 31.2 0.64 2.06 58.1 23.7 -

2200 63.8 5.54 44.9 96.8 3.38 5.8 1600 49.9 33.9 0.68 2.16 59.4 23.1 -

18.0 6.8 15.7
1800 63.3 5.40 44.9 102.6 3.44 6.5

14.0 3.0 6.9
1400 49.6 31.7 0.64 1.99 59.0 24.9 -

2200 64.8 5.59 45.7 97.3 3.39 5.9 1600 50.7 34.5 0.68 2.09 60.3 24.3 -

50

9.0 1.8 4.2
1800 65.8 5.48 47.1 103.9 3.52 6.8

50

9.0 0.7 1.7
1400 46.4 30.2 0.65 2.23 57.5 20.8 -

2200 67.2 5.65 47.9 98.3 3.48 6.3 1600 47.2 32.6 0.69 2.37 58.5 19.9 -

13.5 4.2 9.6
1800 69.6 5.59 50.6 105.8 3.65 7.0

11.5 1.8 4.2
1400 47.2 30.7 0.65 2.18 58.5 21.7 -

2200 71.0 5.73 51.5 99.9 3.63 6.4 1600 48.0 33.1 0.69 2.32 59.5 20.7 -

18.0 6.6 15.2
1800 70.8 5.65 51.5 106.4 3.67 7.2

14.0 2.9 6.7
1400 48.0 31.2 0.65 2.13 59.5 22.5 1.7

2200 72.3 5.79 52.5 100.4 3.66 6.6 1600 48.8 33.7 0.69 2.27 60.5 21.5 1.9

60

9.0 1.8 4.1
1800 74.2 5.77 54.5 108.2 3.76 7.6

60

9.0 0.7 1.7
1400 45.4 30.0 0.66 2.50 58.6 18.2 3.0

2200 75.8 5.87 55.8 101.9 3.78 7.0 1600 46.6 32.6 0.70 2.65 60.1 17.6 3.1

13.5 4.0 9.3
1800 77.6 5.87 57.6 109.9 3.87 7.8

11.5 1.8 4.1
1400 46.0 30.4 0.66 2.45 59.3 18.8 2.8

2200 79.3 5.95 59.0 103.4 3.91 7.2 1600 47.2 33.0 0.70 2.60 60.9 18.2 3.0

18.0 6.4 14.7
1800 79.3 5.94 59.0 110.8 3.91 8.1

14.0 2.8 6.5
1400 46.6 30.8 0.66 2.40 60.1 19.4 2.6

2200 81.1 6.01 60.6 104.1 3.96 7.4 1600 47.8 33.5 0.70 2.56 61.7 18.7 2.8

70

9.0 1.7 3.9
1800 82.5 6.06 61.9 112.5 3.99 8.5

70

9.0 1.6 1.6
1400 44.4 29.7 0.67 2.77 59.5 16.0 3.8

2200 83.4 6.10 62.6 105.1 4.01 7.9 1600 46.2 32.8 0.71 3.03 61.9 15.2 4.0

13.5 3.9 9.0
1800 85.6 6.15 64.6 114.0 4.08 8.8

11.5 2.6 3.9
1400 45.0 30.2 0.67 2.72 60.3 16.5 3.5

2200 87.5 6.16 66.5 106.8 4.16 8.1 1600 46.8 33.2 0.71 2.98 62.7 15.7 3.8

18.0 6.2 14.3
1800 87.7 6.22 66.5 115.1 4.13 9.1

14.0 3.6 6.2
1400 45.6 30.6 0.67 2.67 61.1 17.1 3.2

2200 89.8 6.22 68.6 107.8 4.23 8.3 1600 47.4 33.7 0.71 2.93 63.5 16.2 3.6

80

9.0 1.6 3.8
1800 88.0 6.19 66.9 115.3 4.17 9.6

80

9.0 0.7 1.6
1400 43.6 30.1 0.69 3.18 60.6 13.7 4.9

2200 90.0 6.15 69.0 107.9 4.29 8.9 1600 45.3 33.1 0.73 3.38 63.0 13.4 5.2

13.5 3.8 8.7
1800 90.1 6.27 68.7 116.3 4.21 9.9

11.5 1.6 3.8
1400 44.2 30.5 0.69 3.12 61.4 14.2 4.5

2200 92.2 6.20 71.1 108.8 4.36 9.1 1600 45.9 33.5 0.73 3.33 63.8 13.8 4.8

18.0 6.0 13.8
1800 92.8 6.34 71.2 117.8 4.29 10.2

14.0 2.6 6.0
1400 44.8 30.9 0.69 3.07 62.3 14.6 4.2

2200 95.2 6.27 73.8 110.0 4.45 9.4 1600 46.5 33.9 0.73 3.28 64.6 14.2 4.6

90

9.0 1.6 3.7
1800 93.4 6.31 71.9 118.1 4.34 10.7

90

9.0 0.7 1.5
1400 42.8 30.4 0.71 3.59 61.6 11.9 6.4

2200 95.7 6.22 74.5 110.3 4.51 9.9 1600 44.5 33.4 0.75 3.80 64.1 11.7 6.7

13.5 3.6 8.4
1800 94.7 6.38 72.9 118.7 4.35 11.1

11.5 1.6 3.7
1400 43.4 30.8 0.71 3.54 62.5 12.3 5.7

2200 97.0 6.24 75.7 110.8 4.55 10.2 1600 45.1 33.8 0.75 3.75 64.9 12.0 6.2

18.0 5.7 13.3
1800 97.9 6.46 75.9 120.4 4.44 11.4

14.0 2.5 5.8
1400 43.9 31.2 0.71 3.49 63.2 12.6 5.4

2200 100.5 6.31 79.0 112.3 4.67 10.6 1600 45.7 34.3 0.75 3.70 65.8 12.4 6.5

100

9.0 1.5 3.5

Operation not recommended

100

9.0 0.6 1.5
1400 41.3 31.9 0.77 4.13 55.4 10.0 8.1
1600 43.3 34.7 0.80 4.40 58.3 9.8 8.6

13.5 3.5 8.1 11.5 1.5 3.5
1400 41.7 32.2 0.77 4.05 55.5 10.3 7.8
1600 43.7 35.0 0.80 4.31 58.4 10.1 8.4

18.0 5.5 12.8 14.0 2.4 5.6
1400 42.1 32.6 0.77 3.97 55.7 10.6 7.4
1600 44.2 35.4 0.80 4.24 58.6 10.4 8.2

110

9.0 1.5 3.4

110

9.0 0.6 1.4
1400 38.3 30.9 0.81 4.63 54.1 8.3 10.1
1600 40.4 33.6 0.83 4.93 57.2 8.2 10.9

13.5 3.4 7.8 11.5 1.5 3.4
1400 38.8 31.2 0.81 4.53 54.2 8.6 9.7
1600 40.8 33.9 0.83 4.83 57.3 8.5 10.5

18.0 5.3 12.3 14.0 2.3 5.4
1400 39.1 31.6 0.81 4.45 54.3 8.8 9.3
1600 41.2 34.3 0.83 4.75 57.4 8.7 10.3

120

9.0 1.4 3.3

120

9.0 0.6 1.3
1400 33.6 30.0 0.90 5.65 52.8 5.9 13.0
1600 34.3 32.8 0.96 5.78 54.0 5.9 13.5

13.5 3.2 7.5 11.5 1.4 3.3
1400 34.0 30.3 0.89 5.34 52.2 6.4 12.2
1600 34.6 32.9 0.95 5.48 53.3 6.3 13.1

18.0 5.1 11.8 14.0 2.2 5.2
1400 34.3 30.3 0.88 5.17 51.9 6.6 11.3
1600 35.0 32.9 0.94 5.33 53.2 6.6 12.5

Performance capacities shown in thousands of Btuh.                                                                                                                                                                                                        3/17/25
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Parts List - Split  030 042 048

Compressor

Compressor  208-230/60/1 34P676-01 34P677-01 34P678-01

Sound Jacket 92P504A05

Power Harness 11P853-01

Refrigeration 
Components

Coax 62I628-01 62I555-01

EEV 7SSEVA

Reversing Valve 33P526-05

Oil Separator 36P517-01

Filter Dryer 36P500B01 36P500B02

Hot Water 
Generator

Hot Water Generator 62P516-03

Hot Water Generator Pump 24P501A01

Electrical

2 POLE CONTACTOR 24 VAC-40A 13P521-01

2 Pole Screw Term. Block 12P500A01

TRNSFMR 100VAC 208-240 24V LEAD 15P531-01

EEV Solenoid Coil 33P617-04

EEV/VS Drive Communication Cable 11P965-01

ASB/ABC/AXB/Drive Communication Harness 11P836-02

RDS/ASB Harness 11P991-02

Keystone Category 5 Coupler (AID Port) 12P553-01

Category 5 cable (AID Port to ABC) 11P846-01

Current Transformer 12P557-01

Rocker Switch - HWG ON/OFF 13P607A01

Pump Circuit Breaker - 5 amp, 250v 19P583-01

VS Drive Control 17P560-07 17P560-08 17P560-09

Drive Circuit Breaker 19P595-01 19P595-02 19P595-03

EEV Board 17P561-01

ABC Board 17X553-XX 17X553-XX 17X553-XX

ASB Board 17P599-01 17P599-01 17P599-01

AXB Board 17X557-XX 17P557-XX 17X557-XX

Sensors & Safeties

Freeze Detection Thermistor-FP1-Yellow 12P505-09

HWL Thermistor-Pink (AXB P17) 12P555-04

Thermistor - LAT/EWT/Suct Line/Compr Ambient 12P555-06

Thermistor - Suction Line 12P555-05

Thermistor - Compressor Discharge Line 12P556-02

Thermistor - Heating Liquid Line 12P555-03

Thermistor - Leaving Water Temperature (AXB) 12P560-02

Thermistor - Entering Water Temperature (AXB) 12P560-01

Transmitter, Flow Meter (sensor, clip, harness) 29P535-01

Pressure Transducer Replacement, High and Low Pressure SKP110PT

Switch, High Pressure SKHPE600

Switch, Low Pressure SKLPE40

Refrigerant Detection Sensor 19P688-01

Miscellaneous VS Drive Fan Filter 59P512-01

Part numbers subject to change                                                                                                                                                                                        8/20/25

Service Parts List
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Service Parts List - Air Handler

Part Description 030 042 048

Refrigeration
Air Coil 61P769-41

EEV 33P617-01

ECM Motor & Blower/ Control 
Option C

Blower Assembly 54S568-01N 54S568-02N 54S568-02N

ECM Blower Housing 53P526-01

ECM Motor 208-230/60/1 14S567-01 14S567-02 14S567-02

ECM Power Harness 11P922-01

ECM Control Harness 11P940-01

Electrical Control Option C

AHB Board 17X558-01

EEV Stepper Motor 33P617-04

Transformer 100VAC 15P519-01

Power Block 70 Amp 2 Pole 12P501A02

Ground Lug 12P004A

Condensate Sensor 12P504A01

FP2 Sensor 12P550-01

Leaving Air Thermistor 12P556-12

Suction Line Thermistor 12P555-05

Current Transducer(s) 12P557-01

4 Pole Low Voltage Block 12P570-01

10kW   
Auxiliary Heat

Limit 13P725-05

Fused Back Up 13P735-01

15kW  
Auxiliary Heat

Limit 13P725-05

Limit DPST 13P734-01

Fused Back Up 13P735-02

Breaker 30 Amp 19P593-01

Breaker 60 Amp 19P593-02

20kW   
Auxiliary Heat

Limit DPST 13P734-01

Fused Back Up 13P735-02

Breaker 60 Amp 19P593-02

9/24/24
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Decommissioning 

Decommissioning - Unit Labeling Requirements

Before carrying out this procedure, it is essential that the 
technician is completely familiar with the equipment and all 
its detail. It is recommended good practice that all refriger-
ants are recovered safely. Prior to the task being carried out, 
an oil and refrigerant sample shall be taken in case analysis is 
required prior to re-use of recovered refrigerant. It is essen-
tial that electrical power is available before the task is com-
menced.
1.	 Become familiar with the equipment and its operation.
2.	 Isolate system electrically.
3.	 Before attempting the procedure, ensure that:

•	mechanical handling equipment is available,                  
if required, for handling refrigerant cylinders;

•	all personal protective equipment is available and  
being used correctly;

•	 the recovery process is supervised at all times by a 
competent person;

•	 recovery equipment and cylinders conform to the  
appropriate standards.

4.	 Pump down refrigerant system, if possible.
5.	 If a vacuum is not possible, make a manifold so that  
	 refrigerant can be removed from various parts of the  
	 system.
6.	 Make sure that cylinder is situated on the scales before 	
	 recovery takes place.
7.	 Start the recovery machine and operate in accordance 		
	 with instructions.
8.	 Do not overfill cylinders (no more than 80% volume 		
	 liquid charge).
9.	 Do not exceed the maximum working pressure of the 		
	 cylinder, even temporarily.
10.	 When the cylinders have been filled correctly and the  
	 process completed, make sure that the cylinders and the 	
	 equipment are removed from site promptly and all  
	 isolation valves on the equipment are closed off.
11.	 Recovered refrigerant shall not be charged into another 	
	 REFRIGERATING SYSTEM unless it has been cleaned and 	
	 checked

Equipment shall be labelled stating that it has been de-com-
missioned and emptied of refrigerant. The label shall be dated 
and signed. For appliances containing FLAMMABLE REFRIG-
ERANTS, ensure that there are labels on the equipment stat-
ing the equipment contains FLAMMABLE REFRIGERANT.
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Refrigerant Recovery 

When removing refrigerant from a system, either for servicing 
or decommissioning, it is recommended good practice that all 
refrigerants are removed safely. 

When transferring refrigerant into cylinders, ensure that only 
appropriate refrigerant recovery cylinders are employed. 
Ensure that the correct number of cylinders for holding the 
total system charge is available. All cylinders to be used 
are designated for the recovered refrigerant and labelled 
for that refrigerant (i.e. special cylinders for the recovery of 
refrigerant). Cylinders shall be complete with pressure-relief 
valve and associated shut-off valves in good working order. 
Empty recovery cylinders are evacuated and, if possible, 
cooled before recovery occurs. 

The recovery equipment shall be in good working order with 
a set of instructions concerning the equipment that is at 
hand and shall be suitable for the recovery of the flammable 
refrigerant. If in doubt, the manufacturer should be consulted. 
In addition, a set of calibrated weighing scales shall be 
available and in good working order. Hoses shall be complete 
with leak-free disconnect couplings and in good condition. 

The recovered refrigerant shall be processed according to 
local legislation in the correct recovery cylinder, and the 
relevant waste transfer note arranged. Do not mix refrigerants 
in recovery units and especially not in cylinders. 

If compressors or compressor oils are to be removed, ensure 
that they have been evacuated to an acceptable level to make 
certain that flammable refrigerant does not remain within 
the lubricant. The compressor body shall not be heated by 
an open flame or other ignition sources to accelerate this 
process. When oil is drained from a system, it shall be carried 
out safely.

Refrigerant Removal and Evacuation

When breaking into the refrigerant circuit to make repairs – or 
for any other purpose conventional procedures shall be used. 
However, for flammable refrigerants it is important that best 
practice be followed, since flammability is a consideration. 
The following procedure shall be adhered to:

•	 safely remove refrigerant following local and  
national regulations;

•	 evacuate;
•	 purge the circuit with inert gas (optional for A2L);
•	 evacuate (optional for A2L);
•	 continuously flush or purge with inert gas when  

using flame to open circuit; and
•	 open the circuit.

The refrigerant charge shall be recovered into the correct re-
covery cylinders if venting is not allowed by local and national 
codes. For appliances containing flammable refrigerants, the 
system shall be purged with oxygen-free nitrogen to render 
the appliance safe for flammable refrigerants.  

This process might need to be repeated several times. Com-
pressed air or oxygen shall not be used for purging refriger-
ant systems. For appliances containing flammable refriger-
ants, refrigerants purging shall be achieved by breaking the 
vacuum in the system with oxygen-free nitrogen and continu-
ing to fill until the working pressure is achieved, then venting 
to atmosphere, and finally pulling down to a vacuum (optional 
for A2L). This process shall be repeated until no refrigerant is 
within the system (optional for A2L). When the final oxygen-
free nitrogen charge is used, the system shall be vented down 
to atmospheric pressure to enable work to take place. The 
outlet for the vacuum pump shall not be close to any poten-
tial ignition sources, and ventilation shall be available.
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Charging procedures

In addition to conventional charging procedures, the following 
requirements shall be followed.

•	 Ensure that contamination of different refrigerants does 
not occur when using charging equipment.

•	 Hoses or lines shall be as short as possible to minimise 
the amount of refrigerant contained in them.

•	 Cylinders shall be kept in an appropriate position accord-
ing to the instructions.

•	 Ensure that the REFRIGERATING SYSTEM is earthed prior 
to charging the system with refrigerant.

•	 Label the system when charging is complete (if not al-
ready).

•	 Extreme care shall be taken not to overfill the REFRIGER-
ATING SYSTEM.

Prior to recharging the system, it shall be pressure-tested with 
the appropriate purging gas. The system shall be leak-tested 
on completion of charging but prior to commissioning. A fol-
low up leak test shall be carried out prior to leaving the site.
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