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• 1Ph – 220/240VAC – 1 Stage Scroll 
Compressor

• Variable Speed Fan – Dedicated Fan Board

• PC-1004G Main Board

• User Display: “LED206”

UNIT FEATURES



NOTICE TO SERVICER
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HAYWARD TECHNICAL SUPPORT HOTLINE: 908-355-7995

• Heat pumps are ONLY be serviced by EPA 608 licensees with HVAC/R training or having completed Hayward technical 
training for this product line.

• Hayward microchannel heat pumps are designed to operate on 230/240VAC supply only. Only use copper supply wires 
when connecting power to the contactor line-side.

• For troubleshooting electrical components, during which live energization of the heat pump is required, only qualified 
service personnel may perform the testing/troubleshooting. 

• We recommend discharging the voltage from: the fan capacitor AND compressor capacitor prior to measuring capacitance 
and ensure the unit breaker is OFF during this process.

• During diagnostic, Hayward recommends technicians shut off power to the breaker, unless unit power must remain for 
diagnostics like checking line voltage, measuring amp draw.

• When in doubt, stop what you are doing, consult with a professional service technician in your company or call Hayward 
technical support.

All technicians performing work which involves any refrigerant circuit related access, shall at minimum require: 
a) EPA 608 Type II Certification 

Or
b) EPA 608 Universal Certification

NOTICE - When GFCI breakers 
are required by installation 
codes, product will operate 
satisfactorily when using a 
Siemens second generation 
GFCI breaker (QFxxxA). This 
GFCI breaker has been tested 
and found to not nuisance 
trip. GFCI nuisance trips are 
not covered under warranty.  



WARNING - ELECTRICAL

6HAYWARD POOL PRODUCTS

All wiring connections to the heater must be made in accordance with the latest edition of the NFPA 70,
unless local code requirements specify otherwise.

In Canada, all wiring connections must follow CSA C22.1 Canadian Electrical Code, Part 1. 

GROUNDING AND BONDING NOTICE
The heater must be electrically grounded and bonded in accordance with local codes or, in the absence of local codes, with National Electrical 
Code, ANSI/NFPA 70. Wiring connections must be made as shown in the wiring diagram found on the control box mounting bracket.
GROUND LUG: Located in electrical enclosure.
BONDING LUG: Connect a No. 8 AWG (8.4 mm2) solid copper bonding wire to the grounding lug on the heat pump CHASSIS and to all metal parts of 
swimming pool or spa, and to all electrical equipment, metal piping (except gas piping), and conduit within 5 ft. (1.5 m) of inside walls of 
swimming pool or spa. 

Reference NEC codes for all wiring standards including, but not limited to, grounding, bonding and other general wiring 
procedures.
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Grounding Lug is 
already tied to the 
electrical hookup 

terminal block when 
you run the electrical 

conduit in: Line 1/Line 2 
/Ground

Bonding 
Lug



GROUNDING AND BONDING INFORMATION
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Equipment bonding is the intentional joining of metal parts to create a continuous electrical path. It ensures that 
exposed metal surfaces (like equipment housings or junction boxes) remain at the same electrical potential, preventing 

electric shock and providing a path to safely trip circuit breakers during a fault. 

Key Concepts

• Equalizing Potential: Bonding connects exposed conductive parts together. If an electrical wire accidentally touches 
the metal casing of an appliance, the bonding ensures the casing does not become dangerously energized compared 
to its surroundings. 

• Creating a Fault Path: By tying all metal parts to a continuous loop, bonding provides an effective path for electricity 
to flow back to the power source. This ensures that overcurrent devices, like fuses or circuit breakers, immediately 
trip and shut off the power.

• Bonding vs. Grounding: These terms are often used interchangeably but serve different roles.

• Bonding: Connects equipment, enclosures, and metal parts together to establish electrical continuity.

• Grounding: Connects those bonded systems to the earth to neutralize surges and lightning strikes



UNIT DATA PLATE AND AHRI RATING
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HEAT PUMP POOL HEATING
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TYPICAL POOL PAD
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HP31005T – ROUND UNIT – CONTENT STRUCTURE

• FEATURES LIST/UNIT OVERVIEW

• WIRING DIAGRAM 

• INPUT/OUTPUTS DIAGRAM

• SERVIVE PARTS LIST AND EXPLODED VIEW

• MENU NAVIGATION/BO MODE/OMNI 
CONNECTION/LOCKOUT

• ERROR CODE SUMMARY

• SEQUENCE OF ERROR CODES AND FLOW-CHARTS

• HEAT PUMP DIAGRAM OVERVIEW GENERAL

• COMPONENT TROUBLESHOOTING SLIDES
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HP31005T – ROUND UNIT – FEATURES

• SINGLE SPEED A/C 
COMPRESSOR

• VARIABLE SPEED D.C. FAN

• PC-1004G CONTROL 
BOARD

• FAN INVERTER BOARD

• LED206 USER DISPLAY
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HP31005T – WIRING DIAGRAM
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HP31005T – INPUT AND OUTPUTS OF BOARD
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HP31005T – ROUND UNIT – TURN UNIT ON/OFF
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HP31005T – ROUND UNIT – SETTING TEMPERATURE
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HP31005T – ROUND UNIT – SET READOUT TO SHOW OUTLET TEMPERATURE
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HP31005T – ROUND UNIT – CHANGING MODES 
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HP31005T – ROUND UNIT - ACCESS SERVICE MENU
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1. Press and hold the plus and minus keys for 10 

seconds.

2. You will see 000, now it is waiting for a password.

3. Enter password “066.”

4. Press the plus and minus buttons together for 1 

second to enter.

5. Now cycle to any sub-menu. Example, “F” – fan.

6. Press plus and minus buttons together for 1 

second to confirm and enter the sub-menu.

7. Now use plus or minus buttons to scroll/change 

options. Press and hold plus and minus key 

together to confirm selection.

8. Press the ON/OFF key to exit service menu.

SUBMENUS
F – Fan

U – Model Selection
D – Defrost settings

E – EEV Settings
H – Compressor Settings
R – Temperature Limits



HP31005T – ROUND UNIT – OWNER LOCKOUT FEATURE
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HP31005T – ROUND UNIT – BYPASS MODE INTRO
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Bypass Operation
The heat pump may be controlled by a remote SWITCH OR THERMOSTAT. 
1. Connect the bypass switch or remote t-stat to remote terminals 1-2 for heat.  For cool, 3-4 

are used.
2. Set the unit to bypass operation mode. See next few slides.



HP31005T – ROUND UNIT – BYPASS MODE INSTRUCTION STEP 2
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HP31005T – ROUND UNIT – BYPASS MODE INSTRUCTION STEP 3

24HAYWARD POOL PRODUCTS



HP31005T – ROUND UNIT – BYPASS MODE INSTRUCTION STEP 4
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HP31005T – ROUND UNIT – BYPASS MODE INSTRUCTION STEP 5
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HP31005T – ROUND UNIT – BYPASS MODE INSTRUCTION STEP 6
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HP31005T – ROUND UNIT – OMNI CONTROL
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OMNILOGIC side

BOARD SIDE



HP31005T – ROUND UNIT - ERROR CODES SUMMARY
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HP31005T -“E01” – HIGH PRESSURE SWITCH – FLOW CHART
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HP – E01
Check pump running, min. 
30GPM flow rate, ensure 

not in backwash mode

Check filter and skimmer for 
restrictions/debris, clean as 

needed-reboot heat pump after

Test the pressure switch

Ensure bypass valves closed

GOOD SWITCH CONTINUITY TEST RESULTS:
TRIPPED: OPEN LINE

NON-TRIPPED: 0.1-0.6Ω



HP31005T-“E01” – HIGH PRESSURE SWITCH - TROUBLESHOOTING
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1. Water circulation pump not on. 
2. Insufficient water flow.
3. External bypass open.
4. Bad switch: If you already determined the switch is good check board.
5. Bad board: See below

Board Test: You can jump the 
LP port, then navigate to 

parameter S02 to see if the 
board registers closed (CL).

After short connect the port:
PCB normal: Parameter S02 show CL(Close).
PCB failure: Parameter S02 show OP(Open).



HP31005T-“E02” – LOW PRESSURE SWITCH – FLOW CHART
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LP – E02
Hookup gauges, run 
unit, check pressures

Suction pressure below 
85PSIG? 

No

Find leak, evaluate for 
repair.

Switch good, still LP 
code

Ensure fan motor is not blown/fan 
capacitor reads nominal /fan blades 

not damaged

GOOD SWITCH
TRIPPED: OPEN LINE

NON-TRIPPED: 0.1-0.6Ω. If abnormal 
replace switch. 

Yes

Check pressure switch

Ensure evaporator coil 
is not dirty with debris

Check EEV – set to manual 
mode – change EEV steps - feel 

EEV for movement

No air leaks in 
plumbing - verify

Check parameter H34 = 
-7°C by default 

PC-1004G Board – Check 
Connector is Landed 

Properly for LPS



HP31005T- “E02” – LOW PRESSURE SWITCH - TROUBLESHOOTING
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1. Evaporator coil is dirty.
2. Fan motor not operational/off.
3. Low refrigerant pressure due to leaks.
4. Defective low-pressure switch.
5. Low outdoor temperature (below 50°F).
6. Check parameter H34, default setting is -7°C.



HP31005T-“E03” – WATER FLOW SWITCH – FLOW CHART
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FLO – E03
Is the water pump 

flowing? (min. 
30GPM)

Yes

No

Ensure 30GPM min.

Turn on pump, set 
to min. 30GPM

Check filter is not 
dirty/clogged

Test the flow switch
Good – Non Tripped: 0.1-0.8Ω

Good – Tripped: Open Line

Check to make sure pump is not 
under-sized, the valves for water 

plumbing are correctly opened, and 
filter is not in backwash mode.

Check filter to ensure clean, check 
bypass valve not open, pump not 

in backwash mode

Test flow switch, check for continuity during off 
state should read open line, and read resistance 

when closed



HP31005T- “E03” – WATER FLOW SWITCH - TROUBLESHOOTING
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1. Check for flow of water.
2. Check for clogs/restrictions in water lines.
3. Check for air leaks in piping causing shortage of water to pump.
4. Undersized water pumps can cause the flow switch to not close.
5. Bypass valves to heat pump must be closed.
6. Filter may be stuck in backwash mode.
7. Maybe the water flow switch is bad, test it via continuity test.

How do I verify the PC1004-G board is not the root cause?
You can unplug the flow switch and SHORT the port using a 
jumper then check parameter S03.
After causing a short , navigate to the “S” submenu and check 
S03 parameter.
PCB normal: Parameter S03 show CL(Close). (ideal cause you 
shorted it)
PCB failure: Parameter S03 show OP(Open), board failed, replace 
PC1004-G board



HP31005T-TROUBLESHOOTING THERMISTORS PART I
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The charts shall be provided on next slides for the 
5kΩ and 50kΩ thermistors. 
P01: Water inlet thermistor 5kΩ
P02: Water outlet thermistor ​ 5kΩ
P04: Ambient thermistor 5kΩ
P05: Coil (defrost) thermistor 5kΩ
P07: Suction line thermistor 6.8kΩ
P081: Discharge line thermistor 50kΩ



HP31005T-TROUBLESHOOTING THERMISTORS PART 2
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The charts shall be provided on next slides for the 
5kΩ and 50kΩ thermistors. 
P01: Water inlet thermistor 5kΩ
P02: Water outlet thermistor ​ 5kΩ
P04: Ambient thermistor 5kΩ
P05: Coil (defrost) thermistor 5kΩ
P07: Suction line thermistor 6.8kΩ
P081: Discharge line thermistor 50kΩ

Thermistor Code?

Check it’s plugged 
securely



HP31005T- THERMISTOR CHARTS – PART 3 – 50kΩ
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P01: Water inlet thermistor 5kΩ
P02: Water outlet thermistor​ 5kΩ
P04: Ambient thermistor 5kΩ
P05: Coil (defrost) thermistor 5kΩ
P07: Suction line thermistor 6.8kΩ
P081: Discharge line thermistor 50kΩ

Thermistor Code?

Check it’s plugged 
securely – done –

code still there

Unplug it from board, 
test the resistance and 

compare. See next slides 
for Resistance v Temps.

Be within 2%.

This chart is for a 5kΩ thermistor.

For example, the ambient thermistor, if you 

measure the ambient thermistor resistance 

you can see if it falls within Rmin and Rmax

resistance.

The Rmin and Rmax are the tolerance 

bounds, as long as the resistance falls in 

that bound, the thermistor is good.



HP31005T- THERMISTOR CHARTS – PART 3 – 5kΩ
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P01: Water inlet thermistor 5kΩ
P02: Water outlet thermistor​ 5kΩ
P04: Ambient thermistor 5kΩ
P05: Coil (defrost) thermistor 5kΩ
P07: Suction line thermistor 6.8kΩ
P081: Discharge line thermistor 50kΩ

Thermistor Code?

Check it’s plugged 
securely – done –

code still there

Unplug it from board, 
test the resistance and 

compare. See next slides 
for Resistance v Temps.

Be within 2%.

This chart is for a 5kΩ thermistor.

For example, the coil thermistor, if you 

measure the coil thermistor resistance you 

can see if it falls within Rmin and Rmax

resistance.

The Rmin and Rmax are the tolerance 

bounds, as long as the resistance falls in 

that bound, the thermistor is good.



HP31005T – “E06” ERROR CODE 
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If the heat pump is in COOLING mode, and the unit detects a temperature 
delta GREATER than 13°C or 55.4 °F, the E06 code triggers. It’s protection 
due to TOO large rise in temperature.
The code clears itself, once the delta drops below 3°C or 5.4°F.
If the board senses this 13°C delta across water inlet/outlet three times in 
30min, it will lock down the unit and you need to power cycle the breaker.

E06

This means the unit was 
“cooling mode” but 

noticed abnormally large 
delta 55.4°F or greater 
between inlet/outlet 

water.



HP31005T – “E07” ANTIFREEZE ERROR
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You may be wondering what this code even means?
It’s a safety.
When running in COOLING mode, if the outlet water temperature drops 
below 4°C (39.2°F) for more than 2 seconds, fault code E07 will be shown, 
and unit goes into freeze protection mode. 

Clear: Once the outlet water temperature is ≥ 8°C (46.4°F), the code clears.

If this fault happens 3x within 30min, it locks down / shuts off unit. Only a 
breaker power cycle can re-boot it to remove the lockout.

E07

The water temperature 
is too low. It wants to 

prevent freezing water 
and bursting the pipes.

Check the bypass to ensure it’s 
closed! An open bypass COULD 

cause this in cooling mode, or a sand 
filter that is beyond life/clogged. 

Also the sand filter pressure needs 
to be under 1bar (14.7psig).



HP31005T – “E019/E029” WINTER PROTECTION LEVEL 1/2
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E19 – Level One 
Freeze Protection

First level anti-freeze has been enabled. Condition: Unit was in standby, 
and the DELTA across water ports was between 2°C (3.6°F) and 4°C 

(7.2°F) and the outdoor temp was ≤ 0°C (32°F).

First level anti-freeze 
enabled. It will enable 

the circulation pump (if 
you have one tied in to 

the control)
Once the inlet water 
temperature is ≥ 8°C 
(46.4°F) or ambient 

outdoor temperature is 
> 1°C ( 33.8 °F), the 

error clears and stops 
the water pump.

You can adjust the points it enters/exits this in the parameters: T02,T03,T05.
T02 and T03 represent the inlet and outlet water temperature, respectively.
T05 represents the outdoor ambient temperature.

E19 – Level Two 
Freeze Protection

First level anti-freeze has been enabled. Condition: Unit was in standby, 
and the DELTA across water ports was between 0° and 2°C (7.2°F) and 

the outdoor temp was ≤ 0°C (32°F).

2nd level anti-freeze has been enabled. Heat Pump will now run in heat mode to 
heat water temp. Once it registers inlet water temperature T5 ≥ 15°C (59°F) or 

ambient is ≥ 33.8°F, it will clear error and stop the heat pump.



HP31005T-“E08” – COMMS FAILURE BOARD AND USER DISPLAY
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E08 Code – Comms Failure
Check cable connection CN8 
located on PC1004-G Board

With unit idle –
measure voltage 

between Red 12VDC 
and Black Negative: 
Target ~11-14VDC. 

(V and G on board)  If 
not right, replace 

board.

Check if the cable is cut or 
damaged.

Measure between yellow and 
white leads on CN8 (A and B)

Red wire:12VDC，
Black wire: Negative 
Yellow wire: RS485B 
White wire: RS485A​



HP31005T-“E08” – COMMS FAILURE BOARD AND USER DISPLAY
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E08 Code – Comms Failure

How to Check Wire Integrity
Run continuity test for each of the 4 
wires: if the circuit is OPEN replace 

harness that goes from CN8 on board 
to back of display.

Replace wire if bad

Normal Bad, Abnormal – a 
wire is 

knicked/cut/open



HP31005T-“E081” – COMMS FAILURE PC1004-G AND FAN INVERTER I
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E081 Code – Comms Failure 
PC1004-G/FAN INVERTER BOARD

Go to fan parameter, F01. Default = 3, 
correct setting. Change as needed.

Proceed if issue persists

Test voltages of harness at CN8.

RS485 Cable

Red wire:12VDC，
Black wire: Negative 
Yellow wire: RS485B 
White wire: RS485A​



HP31005T-“E081” – COMMS FAILURE PC1004-G AND FAN INVERTER II
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To test whether communication is due to the wire, or board, check 

voltages.

GOOD: Red/Black 11-14VDC 

GOOD: Yellow/White Fluctuating 0-6VDC

Yellow/White here 
measures a  

fluctuating 0-6VDC

Red/Black should 
output 11-14VDC 

here

Continuity testing is also 
important 
Good: 0.00 – 0.2 Ohm
Bad: Open Line
Check all wires on the harness for 
comms between fan board and PC-
1004G

Red wire:12VDC，
Black wire: Negative 
Yellow wire: RS485B 
White wire: RS485A​



HP31005T-“E081” – COMMS FAILURE PC1004-G AND FAN INVERTER III
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Good: Red/Black 
310-380VDCGood: Yellow/Black 0-6VDC

Black/White: 15VDC

A DC inverter board takes an A/C voltage and rectifies it to a DC output.
A failed board can cause fan motor to stop working.
To root out the inverter board, measure the following below:
You can leave the power dongle plugged in.

SHOULD 
MEASURE 
230V AC 

HERE.

DC 
VOLTAGE 
TESTING 

HERE



HP31005T-“PP” – PRESSURE SENSOR FAILURE
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THE PRESSURE SENSOR TAKES A PRESSURE, CONVERTS TO VOLTAGE, AND OUTPUTS IT TO THE BOARD, 
WHICH THEN READS YOU THE PRESSURE. IF YOU SEE A PP ERROR CODE, CHECK THE PARAMETER FIRST.PP CODE

Parameter setting H38: Default is 
1, enabled. Ensure not set to 0.

Measure PC1004-G board output 
for pressure sensor to check if 

board is okay.

Hold UP and DOWN arrow together, 5 sec. Now 
navigate to “66”, press enter. Press up or down, 

navigate to “H” sub-menu, press and hold UP and 
DOWN for 0.5sec to enter into H menu, then scroll to 

H38, set to 1. If already set, ignore. To exit, press 
on/off key and return to main screen

Good 
5VDC

If 0V, replace board

Check pressure switch 

for open line

Good, 
small 

resistance Bad, open 
line, pressure 

switch bad



HP31005T – SYSTEM LEVEL OVERVIEW
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1. Control Board PC1004-G
2. Compressor – 1 Stage – 1 Phase 230VAC Scroll 

Compressor
3. Copper fin/tube heat exchanger
4. Shell and tube heat exchanger

5. EEV – Electronic Expansion Valve
6. Filter Drier

7. Reversing Valve
8. Fan / Compressor Capacitor

9. Accumulator – Liquid Expansion Tank



HP31005T – CLOSE-UP OVERVIEW PC-1004G
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This is the main control board – model PC-
1004G – Found on all PHNIX heat pumps

Fan Inverter 
Board



HP31005T – TEST PC-1004G BOARD
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Connector CN8 connects to the user display.
Connector CN2 connects to the inverter board.

How to Test Board Output: Test CN8 
Put your meter to DC, set leads on 12v-GND, 

Good: ~11-14VDC.
Test between the two RS485 pins, Good: ~0-6VDC 

fluctuating is normal

How to Test Board Output: Test CN2
Put your meter to DC, set leads on 12v-GND, 

Good: ~11-14VDC.
Test between the two RS485 pins, Good: ~0-6VDC 

fluctuating is normal

How to Test EEV Port:
Measure 12VDC and GND for ~11-14VDC.

CN13 Information Remote OMNI LOGIC:
This port connects to the grey terminal block 

inside the electrical enclosure. It is used for OMNI 
Logic comms i.e. you’d run a low voltage 18-3 or 
22-3 wire shielded, to the OMNI Logic panel. You 

don’t need the 4th ground wire.

CN8

CN2

EEV
CN13



HP31005T – TEST FAN BOARD
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TESTING FAN BOARD
1. Check for 230VAC: Red/Blue wires – this is 

power to the inverter board.
2. Check for power OUTPUT to the fan motor, 

on FAN POWER terminal.
Good: Red/Black 310-380VDC, White/Black 
15VDC, Yellow/Black fluctuating 0-6VDC
3. Check comms wire, make sure wires are 

seated properly on the wire with 
yellow/white/black in bottom left corner. This 
wire “talks” to the main board. Yellow/White 
should measure 0-6VDC fluctuating during 
operation.

4. Check the board fuse.
5. Check the comms wire for continuity, 

ensuring there are no cuts/scrapes/knicks.
6. Ensure fan parameters are correct. F01 = 3 

(fan type). To access service menu, see slide 
20:HP31005T – ROUND UNIT - ACCESS 
SERVICE MENU

230VAC

FAN POWER

COMMS WIRE 
YELLOW: RS485A

BLUE: RS485B
BLACK: GND Board 

Fuse
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Testing if an HVACR Compressor is Shorted To Ground, 
Open, or Overload Tripped – YouTube – Guide – by  AC 
Service Tech, LLC

Short to Ground Test 
Test the Terminals: Place one multimeter probe on a grounded point and the other probe on 
one of the compressor terminals. Repeat this for all three terminals.

Good Result (OL): If your meter displays OL (Open Line/Over Limit) and no continuity beep is 
heard, the compressor windings are not shorted to ground.

Bad Result (Short): If your meter shows continuity (beeps) or displays a low resistance value (e.g., 
0 to a few Ohms), the compressor is shorted to ground.

Test Windings

Identify the start, common, and run wires. 

Measure resistance between COM and RUN

Measure resistance between COM and START

Measure resistance between RUN and START.

•Good results: The sum of COM to RUN and COM to START should equal the total resistance 
between START to RUN

•BAD/FAILED COMPRESSOR: If you measure OL on any pair, you have an open winding. If 
you measure 0 Ω, you have a shorted winding. 

https://www.youtube.com/watch?v=EvzwyDl4Fgg
https://www.youtube.com/watch?v=EvzwyDl4Fgg
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This is a shell and tube 
heat exchanger.

This is a copper fin and 
tube heat exchanger.

Troubleshooting Copper 
Fin/Tube HEX:
1. Check for a dirty coil. 

It will lead to low 
suction pressure and 
low discharge 
pressure.

2. If the LP error code 
(low pressure) is 
shown on the display, 
make sure the coil is 
not dirty. Similar to 
residential HVAC it 
may require a nice 
foam wash.

3. Leak test using 
nitrogen/bubble spray 
or UV dye.

Troubleshooting Shell/Tube HEX:
Check for pipe leaks of water
1. Ensure there are no damages to 

piping
2. Check to ensure no refrigerant 

leaks at copper junctions

Handle with care when replacing, use 
proper PVC glue during re-plumb. New 
service kits included flanges and PVC 
pipe.



There’s several known ways to find a refrigerant leak.
1. Hand-held leak detector
2. Nitrogen + Bubble Spray Detector
3. Flourescent Dye

REFRIGERANT LEAKS - OVERVIEW



A handheld leak detector is a quick and easy way to scan 
suspected components/points of the system for leaks. Use 
common sense and good judgement calls, scan areas prone to 
leaks.

• CHECK SERVICE STUBS, AND FOR LEAKING SCHRAEDER VALVES
• CHECK BRAZE JOINTS
• CHECK AREAS ON THE COIL WHERE FINS ARE DAMAGED WHILE 

UNIT OPERATES
• THESE HAND-HELD DETECTORS ARE GREAT FOR QUICK SCANS, 

BUT THEY DON'T ALWAYS FIND SMALL LEAKS.

HANDHELD LEAK DETECTORS



• A second proven method of finding 
leaks it to pressurize the system 
with nitrogen and use a liquid leak 
detector such as Big Blue to detect 
leaks. 

Recommended pressurization: 300psig

Standing pressure test: 1 hour

NITROGEN AND BUBBLE SPRAY REFRIGERANT LEAK DETECTION



A third proven method is to inject a fluorescent 
dye into the system and use an ultraviolet light 
to detect the leak.

Given the sophistication of today’s systems as 
well as the compact designs we believe that 
having a dye system 
leak detector is a requirement in your tool box. 

If you do not have a dye injector/ UV light 
detector kit you will need to purchase one. You 
should be able to purchase a Spectronics kit 
that contains the UV light, UV protective 
glasses, cleaner, and enough dye for at least 2 
systems.

UV DYE TO CHECK FOR LEAKS
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An EEV (Electronic Expansion Valve) is a highly precise metering device used in 
modern HVAC and refrigeration systems to regulate the flow of refrigerant. It 
acts as an intelligent throttle, dropping the refrigerant's pressure to absorb heat 
efficiently. 

How an EEV Works

Unlike older, mechanical expansion valves that rely on physical springs and 
bellows, an EEV operates electronically using a motorized system:

1.Sensors: Thermistors and pressure transducers continuously monitor the 
temperature and pressure of the refrigerant leaving the evaporator. 

2.The Brain (Controller): A microcontroller or circuit board processes this data to 
calculate the "superheat" (the amount of heat added to the refrigerant beyond 
its boiling point). The Action (Stepper Motor): When the controller detects a 
change in cooling or heating demand, it sends electrical pulses (usually 12-volt 
signals) to a stepper motor. This motor drives a needle or piston up or down in 
tiny, precise increments (sometimes thousands of steps) to open or restrict the 
valve's pathway. 



EEV TROUBLESHOOTING
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EEVs on PHNIX heat pumps can be tested using an easy method: First check the supply DC voltage to 
ensure EEV has power (12VDC), 

then check the operation by setting the parameter of the EEV to “manual” control (in settings). 

Change the steps of the EEV to arbitrary settings higher or lower, and feel the EEV, does the stepper 
motor move?

SEE PARAMETER LIST. The parameters are in service menu: On user display, navigate to Parameters from 
user interface, enter “66” as password, then navigate to the “E” sub-menu. Set the first setting from 0-
Auto Control to 1-Manual Control, then you can manually set the “step” the EEV should be at. Then feel 
with your hand if the EEV motor moves. You will feel it vibrate.

12V “+” “ – “

11-14VDC Target 
How to check if EEV has power
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Common Filter Drier Failures
1. Restricted or Plugged Filter Drier
The most common failure.
Causes
•Compressor burnout contamination
•Excessive moisture
•Debris from brazing
•Metal particles from compressor wear
Symptoms
•High temperature drop across the drier
•Low suction pressure
•Starved evaporator
•Low superheat control
•Reduced system capacity

2. Saturated Desiccant
The desiccant can only absorb a limited amount of moisture.
Causes
•Improper evacuation
•Refrigerant leak repairs
•System left open to atmosphere
•Severe moisture contamination
Symptoms
•Intermittent freezing at the metering device
•Unstable system operation
•Acid formation
•Repeat compressor issues

.

3. Internal Breakdown
The desiccant or internal components may deteriorate.
Symptoms
•Fine particles circulate through system
•TXV screen plugging
•Recurring restrictions
•Metering device problems

4. Acid Contamination
Usually occurs after a compressor burnout.
Symptoms
•Oil discoloration
•Acid test failure
•Repeated compressor failures
•Winding damage in hermetic compressors
In these situations, a suction-line burnout drier is often 
installed temporarily
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Symptom Likely Cause

High superheat Starved evaporator

Low suction pressure Restricted refrigerant flow

Frost at drier outlet Pressure drop across drier

Poor cooling capacity Insufficient refrigerant flow

Temperature drop across drier Internal restriction

Intermittent TXV icing Moisture contamination

What Is a Filter Drier?
A filter drier is a component installed in the refrigerant line that performs two 
critical functions:
1.Filters contaminants such as dirt, metal shavings, carbon, and debris.

1.Removes moisture from the refrigerant using a desiccant material.

Filter driers are commonly found in:
•Liquid lines (most common location)
•Suction lines (typically after a compressor burnout or major repair)

HOW IT WORKS – FILTER DRIER



REVERSING VALVE TROUBLESHOOTING TIPS
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Troubleshooting a Reversing Valve
1.Turn off power to the unit.
2.Remove the coil from the 4-way valve.
3.Use a solenoid tester on the valve.
4.While applying and removing the tester, listen for a knocking or clicking sound from the 4-way valve.
Results:
•If you hear a knocking/clicking sound: The 4-way valve is not stuck. The valve is operating correctly, and the coil is likely faulty and 
should be replaced.
•If you do not hear a knocking/clicking sound: The 4-way valve is stuck and may require repair or replacement.
Note: Always disconnect power before servicing the unit to avoid electrical hazards.

Verify Board Works: OUTPUT 3 AND NEUTRAL should measure 230VAC in cooling 
mode. Rememeber, the reversing valve is only energized during call for cool.



FAN CAPACITOR AND COMPRESSOR CAPACITOR TROUBLESHOOTING
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What Capacitors Do
•Provide the electrical boost needed to start and run motors.
•Improve motor efficiency and power factor.
•Commonly used with: 

• Outdoor fan motors
• Single-phase compressor motors

Heat pumps often use a dual-run capacitor serving both the 
compressor and condenser fan motor. But not PHNIX models.

Common Capacitor Signs of Capacitor Failure
Unit will not start.
Compressor hums but does not run.
Outdoor fan blade spins only when manually pushed.
High amperage draw.
Reduced cooling or heating performance.
Bulging, leaking, or rusted capacitor housing.
Tripped breakers or thermal overloads.

Ratings
Measured in microfarads (µF).
Dual-run capacitors typically have three terminals: 
C = Common
FAN = Fan Motor
HERM = Compressor
Voltage ratings commonly: 
370 VAC
440 VAC

Diagnostic Steps
1.Verify power is OFF and capacitor is discharged.
2.Visually inspect for: 

1. Swelling
2. Oil leakage
3. Burned terminals

3.Measure capacitor value using a capacitance meter. See if it is within tolerance.
4.Compare reading to the capacitor label.
5.Replace if reading is outside manufacturer tolerance (typically ±5%).
6.Inspect wiring and terminal connections for damage or overheating.

Technician Tip
Always discharge a capacitor prior to testing/handling. You can use an insulated screwdriver and 
bridge the two terminals for a few seconds.

A failed capacitor is one of the most common causes of a non-starting compressor or condenser 
fan motor. Always verify capacitor health before condemning a motor or compressor.



ACCUMULATOR A.K.A. LIQUID TANK
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What Is an Accumulator?
•A storage vessel installed in the suction line between the evaporator and 
compressor.
•Designed to prevent liquid refrigerant from entering the compressor.
•Commonly used in heat pumps due to varying operating conditions during heating 
and cooling modes.

Symptoms of Accumulator Problems
Compressor noise during startup.
Reduced system capacity.
Excessive compressor wear.
Oil return issues.
Liquid refrigerant reaching the compressor.

Why Accumulators Are Important
•Protect the compressor from liquid slugging.
•Prevent compressor damage caused by floodback.
•Improve system reliability and compressor life.
•Return refrigerant and oil to the compressor at a controlled rate.

Diagnostic Steps
1.Inspect accumulator body for corrosion, leaks, or physical damage.
2.Check suction pressure and system operating conditions.
3.Look for signs of floodback or compressor slugging.
4.Verify proper superheat at the evaporator outlet.
5.Check for restricted suction-line components.
6.Confirm proper oil return to the compressor.



REFERENCE PRESSURES AND TEMPERATURES
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HP31005T​

OPERATING 

MODE

OUTDOOR 

TEMPERATUR

E UNITS: °F

RELATIVE 

HUMIDITY (%)

SETPOINT ON 

THE HEAT 

PUMP – 80°F

SUCTION 

PRESSURE 

(PSIG)

LIQUID 

PRESSURE 

(PSIG)

RECOMMENDE

D FLOW RATE 

FOR PUMP 

(GPM)

DELTA T –

OUTDOOR 

VERSUS AIR 

FLOWING 

OUT FAN TOP

SUPERHEAT SUBCOOLING

HEATING 50°F 63% 80°F 80-90PSIG 300-315PSIG 30-75 GPM 15-20° F ∆T 4-8°F 12-15°F

HEATING 80°F 63% 80°F 140-145 PSIG 315-325PSIG 30-75 GPM 15-20° F ∆T 12-14°F 10-15°F

HEATING 80°F 80% 80°F 150-155 PSIG 325-330PSIG 30-75 GPM 15-20° F ∆T 15-18 °F 10-18°F

COOLING 95°F N/A 90°F 150-160PSIG 220-230PSIG 30-75 GPM 15-20° F ∆T 25-30°F NOT 

AVAILABLE



END OF TROUBLESHOOTING GUIDE
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HAYWARD TECH SUPPORT HOTLINE: 
908-355-7995
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