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1. REQUIREMENTS 

⚠   

 

1.1. Personal Protective Equipment (PPE) required 

 

 

 –

 “ ”

 
CO2 Detector – “CO2 Buddy” 

 

1.2. Basic Tools Required 
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1.3. Additional Refrigeration Tools Required 
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Yellow Jacket CO2 Transcritical Manifold  

 

 

 

 

 



L-OMM-021 Lync Aegis 

SECTION 1: REQUIREMENTS   

L- OMM-021_B   •  10/22/2024 Technical Support  •  (800) 433-5654  •  Mon-Fri, 8 am - 5 pm EST     6  of 40 

 

 

CO2 Tank Adapter 

 

 

 

 

 

Ratchet straps or safety chains used to safely secure tank to cart 
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1.4. Technician Certifications 

’
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2. SERVICE PROCEDURES 

2.1. Water Connections 

Water Connection Sizes by Heat Pump Model (all connections are Female NPT) 
Heat Pump Model Heated Water 

Inlet “Uin” 
Heated Water 
Outlet “Uout” 

Source Water 
Inlet “Sin” 

Source Water 
Outlet “Sout” 

250 1-1/2” 1-1/2” 1-1/2” 1-1/2” 

350 1-1/2” 1-1/2” 1-1/2” 1-1/2” 

500 1-1/2” 1-1/2” 2” 2” 

2.1.1. Water Connections To Heat Pump 

Fitting Size (NPTF) T.F.F.T. 

1-1/2” 1.5 - 2.5 

2” 1.5 - 2.5 

 

2.2. Refrigerant 

2.2.1. Acceptable Type and Factory Charge 
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Refrigerant Charge per circuit 

2.2.2. If a Leak Is Suspected 

• 

• 

• 

• 
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• 

• 

• 

 

The figure above shows the 3 operation positions for the compressor suction and discharge service valves. 
There are no schrader cores inside of the refrigerant connection port so any refrigeration hoses or other service 
equipment needs to be connected with the service valve in the “Back Seated” state to ensure safe removal of 
the service cap and that the refrigeration system is not open to the atmosphere. Packing nuts on the suction 
and discharge service valves need to be loosened ½ to 1 turn prior to using. And retightened after moving the 

valve to a final position. The packing will leak as it is deformed when the stem on the service valve is moved 
without loosening the packing nut. 

Front Seated: This isolates the compressor from the refrigeration system and the service port has access to the 
compressor only. 

Neutral Position: This allows the service port to access pressure from the refrigeration system AND compressor 
simotaneously. 

Back Seated: This is the normal operating position of the service valve. In this position there is unrestricted 
flow between the compressor and the refrigeration system and the service port does not have access to the 
refrigeration system. 
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2.2.3. If A Leak is Found 

 

 

 

 

 

 

 

 for

 

 

Install refrigerant 
manifold 

Pressure test system 
with nitrogen or CO2 

Use leak detector 
spray to find leak and 

remove pipe 
insulation as needed

Repair leak 

Pressure test system 
with nitrogen or CO2

If pressure test passes 
vacuum refrigeration 

system

Charge with correct 
amount of oil if any is 

missing 

Charge with 
appropriate factory 

charge of CO2

Verify charge with 
performance 

procedure

Leak is found on 
system with sniffer 

or leak check 
Discharge CO2 Repair leak 

Pressure test system 
with nitrogen or CO2

If pressure test 
passes, vacuum heat 

pump

Charge with correct 
amount of oil if any 

is missing 

Charge with 
appropriate factory 

charge of CO2

Verify charge with 
performance 

procedure

Discharge existing 
CO2 refrigerant 

Add ~ 1 lb of 
“tracer” gas such as 

R134a

Add N2 to bring 
system pressure to ~ 

700-800 psi 

Use refrigerant 
detector to identify 

leak 
Repair leak 

Pressure test system 
with nitrogen or CO2

If pressure test 
passes, vacuum 

refrigeration system

Charge with 
appropriate factory 

charge of CO2

Verify charge with 
performance 

procedure



L-OMM-021 Lync Aegis 

SECTION 2: SERVICE PROCEDURES   

L- OMM-021_B   •  10/22/2024 Technical Support  •  (800) 433-5654  •  Mon-Fri, 8 am - 5 pm EST     12  of 40 

2.2.4. Compressor Refrigeration Connections 

 

Compressor Access Points 

 

Compressor Oil Pump Connection 
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Shrader Removal Tool  

2.2.5. Installing Refrigerant Manifold 

⚠  

 

 

Discharge Service Valve Anatomy 
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Compressor Discharge Valve                        Compressor Suction Valve 

 

 

 

 

 

Yellow Jacket Refrigeration Manifold Anatomy 
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2.2.6. Discharging Procedure For Outdoor Installations 

⚠  

●

●

●

 2.2.5

 

 

 

 

’
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REFRIGERATION MANIFOLD w/ DISCHARGE HOSE ATTACHED TO THE CENTER VALVE 

2.2.7. Discharging Procedure For Indoor Installations 

⚠  

●

●

●
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2.2.8. Pressure Testing Procedure 

2.2.9. Vacuum Procedure 
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Micron Gauge attachment to discharge compressor 
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2.2.10. Charging Procedure 

⚠  

●

●

●

 

 

 

 

 

 

 

Proper Refrigerant Charge per circuit 

 



L-OMM-021 Lync Aegis 

SECTION 2: SERVICE PROCEDURES   

L- OMM-021_B   •  10/22/2024 Technical Support  •  (800) 433-5654  •  Mon-Fri, 8 am - 5 pm EST     20  of 40 

 

Charging the compressor w/ CO2 Refrigerant 
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R-744 Cylinder with Heating Blanket and Scale 

 

 

Detail of Safety Chain Around Cylinder 
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2.3. Compressor Troubleshooting 

2.3.1   Before Servicing the Compressor 

 

 

 

 
2.3.2   Compressor Preventative Maintenance 
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POE oils are strongly hygroscopic. Moisture binds itself chemically to the oil molecule. Carefully operate while 
replacing the oil. Prevent air from entering the circuit. 

Oil must be disposed of at a proper collection site.  Do NOT dispose of oil in municipal trash and NEVER  down a drain. 

2.3.3   Compressor Troubleshooting Chart 

Failure Possible Cause Remedy  

1  
The compressor does 
not start up 

Lack of power Check the connection and switches 

Oil safety switch open  Reset Manually 

Current safety switch open  Reset Manually 

Electrical connections loosened or 
connection is defective 

Tighten the connections. Check the 
connection with the correct diagram 

Motor is burnt out Check oil color and for locked rotor and 
replace the compressor, if defective 

Mechanically locked compressor 
 

Use a multimeter to measure the high 
current before and turn on compressor to 
measure current before motor protection 
trips. If locked rotor, try reversing phases 
and turning on again to break compressor 
free, return phases before normal 
operation. If locked rotor persists replace 
compressor. 

 

Failure Possible Cause Remedy  

2  
The compressor is 
pulsating (the sound 
intermittently 
changes frequency) 

Suction service valve closed  Open the service valve  
 

Discharge service valve closed  Open the service valve  
 

Refrigerant charge is low  Add refrigerant 

Wrong operation of the low 
pressure switch 

Check the setting and the assembly  
of the low pressure switch  

Gas cooler blockage or scaling. 
Evaporator blockage or scaling 

Check the flow rate of air or water to 
the gas cooler and/or evaporator. 
Clean the gas cooler and/or 
evaporator 

Air in the refrigeration system Vacuum, leak check and recharge heat 
pump 
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Failure Possible Cause Remedy  

3  
The compressor 
oscillates 
continuously 

Defective pressure switches Repair or replace 

Refrigerant load and discharge 
pressure too high 

Remove excess refrigerant 

 

Failure Possible Cause Remedy  

4  
Decrease in 
compressor efficiency 

Leakages from the valves or dirty 
valve plate; breakage of valves 

Disassemble the heads and check the 
valve plate and the valves 

Leakage from internal safety valve Replace the safety valve 

Leakage from the gasket of the 
head 

Replace the gasket 

Piston rings wear Replace the compressor 

Piston pin seat wear on the pistons 
and/or piston rods 

Replace the compressor 

 

Failure Possible Cause Remedy  

5  
Leakage from the 
gasket of the head 

Heads bolts not tightened properly Replace the gasket and tighten bolts 
to the torque values shown below. 
Aegis 250, CD1400H: 40 NM 
Aegis 350, CD2500H: 80NM 
Aegis 500, CD3501H: 80NM 

 

Failure Possible Cause Remedy  

6  
Presence of liquid in 
the compressor sump 

The defrost cycle does not work 
correctly  

Check the defrost cycle  
 

Wrong calibration of the expansion  
valve 

Replace the valve or change the 
calibration 

The evaporator does not work Check for air side blockages or 
excessive dirt buildup 

 

Failure Possible Cause Remedy  

7  
High pressure too low 

Excessive water flow rate to the gas 
cooler 

Adjust the water valve 

The discharge service valve is 
partially closed 

Fully back seat the discharge service 
valve 

The discharge valve is not gastight Disassemble the heads and check the 
valve plate and the valves. To be 
performed by Watts or Dorin 
technician only 

Crankcase heater does not work Replace the heater 

The piston rings are worn Replace the compressor 

 

Failure Possible Cause Remedy  

8  
Low suction pressure 

Quantity of refrigerant insufficient Add proper refrigerant charge 

Problems with evaporator fans Verify fans are rotating 
Verify correct rotation direction.  Fans 
should be drawing air in from the side 
of the unit and exhausting out of the 
top of the unit 
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Failure Possible Cause Remedy  

9  
Compressor noises 

Rumbling due to liquid in the 
compressor 

See Failure 6 

Rumbling due to excess of oil inside  
compressor 

Remove the excess oil. Proper oil 
volume is shown on the compressor 
nameplate 

Bearings and/or other components 
worn 

Replace the compressor 

Compressor not mounted properly Check the supports 

Piping non insulated Check 

Breakage of pistons, pistons rods or 
valves 

Replace the compressor 

 
 

Failure Possible Cause Remedy  

10  
Insufficient oil 
pressure (Aegis 350, 
500) or low oil level 
(Aegis 250) 

Lack of oil Add oil 

Oil pump broken Replace oil pump 

Bearing too worn Replace the compressor 

Oil filter dirty Replace the filter (internal to 
compressor – suction side) 

 
 

Failure Possible Cause Remedy  

11  
Compressor thermal 
protection trips, 
located in photo 
below 

Too high discharge pressure Check the condenser is working 
properly 

Relay defective Replace it 

High suction temperature Reduce the suction temperature by 
increasing the source side flow rate or 
decreasing source side temperature if 
controllable 

Low suction pressure See failure 8 

Power or control circuit 
connections loosened 

Check all connections 

Locked rotor See Failure 12 

Reset: Turn the dial to the “on” position which leaves the knob in a vertical position.  
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Compressor Circuit Breaker 

 

Failure Possible Cause Remedy  

12  
Compressor shows 
locked rotor 
amperage 

Low power supply voltage or 
mistake in the connections 

Check the supply voltage at the main 
feed into the heat pump against 
compressor nameplate 

The compressor is blocked Replace it 

The motor is defective Check the winding resistance for equal 
resistance across legs and each leg to 
ground 

Missing one phase Check the current across all 3 legs 

In a compressor with Part Start 
Windings the second winding may 
not be supplied 

Check the contactor and check the 
timer 

Discharge or Suction service valve is 
closed 

Verify both valves are back seated, 
and the packing nut is tight 

 
 

Failure Possible Cause Remedy  

13  
Motor burnt out 

Check the welded power and/or 
control contacts to identify the 
burnt out parts 

Replace the defective parts and the 
compressor 

 

Failure Possible Cause Remedy  

14  
The temperature of 
the compressor is too 
high 

Suction or discharge valves broken Replace the valve plate; check the 
compressor and verify the lack of 
metal shavings inside the compressor 
or the plant. 

Compression ratio too high Check the pressure switches, that the 
condenser is clean and fan motors are 
working 
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 Low refrigerant charge  Recharge with refrigerant 

2.4. Compressor Oil 

2.4.1. Compressor Oil Type 

Refrigerant Compressor Model Oil type Oil Supplier 

R-744 
TRANSCRITICAL 

CD 
ALL MODELS 

PAG 68 
standard 

Grainger: 49CN41 

 

2.4.2. Oil Volume 

 

Oil Specification 

 

Aegis Model Compressor Model # Oil Type Fill Volume 

Aegis 250 A CD 1400H PAG 68 0.66 Gallons (2.5 Liters) 

Aegis 350 A CD 2500H PAG 68 0.66 Gallons (2.5 Liters) 

Aegis 500 A CD 3501H PAG 68 0.66 Gallons (2.5 Liters) 

Aegis 250 W CD 1400H PAG 68 0.66 Gallons (2.5 Liters) 

Aegis 350 W CD 2500H PAG 68 0.66 Gallons (2.5 Liters) 

Aegis 500 W CD 3501H PAG 68 0.66 Gallons (2.5 Liters) 

Note: Air-Source heat pumps with the Cold Water Recovery (CWR) feature have one extra liter of oil. 

2.4.3. Oil Level Sensor 
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Oil Level Sensor 

2.4.4. Oil Test Procedure 
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2.4.5. Oil Removal Procedure 

 

 

 

 

 

2.4.6. Oil Sample Procedure 

 

 

 

Compressor Oil Drain Plug 

 

2.4.7. Oil Fill Procedure 
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2.5. Temperature sensors 

2.5.1. Sensor Types 

 

Watts Description Watts P/N 

TEMPERATURE PROBE CAREL NTC 6x50 6 METER 2F NTC060WF00, 4mm 159425 

TEMPERATURE PROBE ELIWELL PT1000 6x40 2 METER SILICONE WHITE, PT1000 158737 

TEMPERATURE PROBE CAREL NTC 6x53 2F NTC060WH01, 6mm 159424 

 

 

4mm Temperature Sensor 
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6mm Temperature Sensor 
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PT1000 Temperature Sensor 
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2.5.2. Air to Water Unit 

 

Main Electronic Board 

ANALOGUE 
INPUTS 

TYPE/REF. HP90 A/W 
Watts P/N 

AI01 NTC/S1 WATER INLET TEMP. 159425 

AI02 NTC/S2 WATER OUTLET TEMP. 159425 

AI03 NTC/S3 GAS COOLER OUTLET TEMP. 159425 

AI04 NTC/S4 COMPRESSOR SUCTION TEMP. 159425 

AI05 NTC/S5 OUTSIDE AIR TEMP. 159424 

AI06 NTC/S6 FINNED COIL TEMP. 159424 

AI07 NTC/BT1 PLANT COLD POINT TEMP. "BT1" 159425 

AI08 NTC/BT2 PLANT HOT POINT TEMP. "BT2" 159425 

AI09 4-20 mA HIGH PRESSURE 165960 

AI10 4-20 mA LOW PRESSURE 165960 

AI11 PT1000/S11 COMPRESSOR OIL TEMP. 158737 
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AI12 PT1000/S12 COMPRESSOR DISCHARGE TEMP. 158737 

 

 

Expansion Module #1 

ANALOGUE 
INPUTS 

TYPE/REF. HP90 A/W 
Watts P/N 

AI01 NTC/S13 
SECONDARY LOOP WATER TEMP. (SECONDARY 
HEAT EXCHANGER INLET WATER TEMP.) "BTL" 

159424 

AI02 NTC/S14 COLD RECOVERY WATER OUTLET PROBE 159424 

AI03 
NTC/S15 
OR BT3 

SECONDARY LOOP WATER TEMP. (SECONDARY 
HEAT EXCHANGER OUTLET WATER TEMP.) 
"BT3" (ONLY WITH PUMP ON SECONDARY 

LOOP) 

159425 

 

Expansion Module #2 (not included on earlier models) 

ANALOGUE 
INPUTS 

TYPE/REF. HP90 A/W 
Watts P/N 

AI01 NTC/BTL 
SECONDARY LOOP WATER TEMP. (SECONDARY 
HEAT EXCHANGER INLET WATER TEMP.) "BTL" 

159425 

AI03 NTC/ST4 PRIMARY SIDE INLET EXCHANGER PROBE 
159425 

AI04 NTC/ST5 PRIMARY SIDE OUTLET EXCHANGER PROBE 159425 

 

 

 

 

Aegis A Refrigerant and Heat Exchanger Cycle 
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2.5.3. Water To Water Unit 

 

  TYPE/REF. HP90 WW Watts P/N 

AI01 NTC/S1 WATER INLET TEMP. 159425 

AI02 NTC/S2 WATER OUTLET TEMP. 159425 

AI03 NTC/S3 GAS COOLER OUTLET TEMP. 159425 

AI04 NTC/S4 COMPRESSOR SUCTION TEMP. 159425 

AI05 NTC/S5 SOURCE WATER INLET TEMP. 159424 

AI06 NTC/S6 SOURCE WATER OUTLET TEMP. 159424 

AI07 NTC/BT1 PLANT COLD POINT TEMP. "BT1" 159425 

AI08 NTC/BT2 PLANT HOT POINT TEMP. "BT2" 159425 

AI09 4-20 mA HIGH PRESSURE 165960 

AI10 4-20 mA LOW PRESSURE 165960 

AI11 PT1000/S11 COMPRESSOR OIL TEMP. 158737 

AI12 PT1000/S12 COMPRESSOR DISCHARGE TEMP. 158737 

 

 

Expansion Module #1 

ANALOGUE 
INPUTS 

TYPE/REF. HP90 WW 
Watts P/N 

AI01 NTC/S13 
SECONDARY LOOP WATER TEMP. 

(SECONDARY HEAT EXCHANGER INLET 
WATER TEMP.) "BTL" 

159424 

AI02 NTC/S14 COLD RECOVERY WATER OUTLET PROBE 159424 

AI03 
NTC/S15 
OR BT3 

SECONDARY LOOP WATER TEMP. 
(SECONDARY HEAT EXCHANGER OUTLET 
WATER TEMP.) "BT3" (ONLY WITH PUMP 

ON SECONDARY LOOP) 

159425 

 

Expansion Module #2 (not included on earlier models) 

ANALOGUE 
INPUTS 

TYPE/REF. HP90 WW 
Watts P/N 

AI01 NTC/BTL 
SECONDARY LOOP WATER TEMP. 

(SECONDARY HEAT EXCHANGER INLET 
WATER TEMP.) "BTL" 

159425 

AI03 NTC/ST4 PRIMARY SIDE INLET EXCHANGER PROBE 
159425 

AI04 NTC/ST5 PRIMARY SIDE OUTLET EXCHANGER PROBE 159425 
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Aegis W Refrigerant and Heat Exchanger Cycle 

 

 

2.6. Pressure Sensors 

 

 

 

 

Description Watts P/N 

TRASD.PRES.160bar/4-20mA/8.0-33.0VDC/fil. 
1/4"F Huba Control 

165960 
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2.7. High Inlet Water Temperature Valve (HIT Valve) 
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Disabling HIT Valve Visual Check 

 


