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Compressor Failure Analysis

Contamination due to wear particles
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The suction port of is dirty and black

Problem description:
Cause of failure:
Resulting in:

REPAIR PROCEDURE 3

Mechanical wear (metallic)
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To determine which repair procedure to use, first check how clean the refrigeration circuit is. After removing the defective compressor, check the 
intake opening, outlet opening and outlet hose. Depending on the situation found, use procedure 1, 2, 3 or 4.

No variable displacement or compressor seizure.
Insufficient cleaning of refrigerant cycle and/or not all required parts replaced.
Dirt particles travel through the system and re-enter the compressor resulting in bad lubrication or clogged 
control valve.

Discharge port is black and discolored

Problem description:
Cause of failure:
Resulting in:

REPAIR PROCEDURE 2

No variable displacement or compressor seizure.
Low refrigerant amount or partially blocked refrigerant cycle.
Insufficient oil return resulting in bad lubrication and overheating
of the compressor.

Rubber particles at suction and discharge port

Problem description:
Cause of failure:
Resulting in:

REPAIR PROCEDURE 3

No variable displacement or compressor seizure.
Deterioration of rubber hose due to ageing of or a reaction with conditioners, sealers or flushing agents.
Rubber material travels through the refrigerant cycle resulting in
blockage and compressor failure.

Problem description:
Cause of failure:
Resulting in:

REPAIR PROCEDURE 3

No variable displacement, system blocked or compressor seized.
PAO oil has been filled into the refrigerant circuit. PAG oil and PAO oil do not mix, a paraffin-like substance forms.
Blockage of the compressor control valve or the refrigerant circuit.



Contamination due to too much or incorrect compressor oil,
refrigerant, leak stop or other additives:
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Clear separation of two different oil substances; one transparent and the other not

Problem description:
Cause of failure:

Resulting in:

REPAIR PROCEDURE 2

No variable displacement, system blockage or compressor seizure
PAO oil added to the refrigerant cycle. ND-oils and PAO oil do
not mix and will cause creation of paraffin like substance.
Clogging of control valve and/or refrigerant cycle.

Clear separation of two different oil liquids; one is forming droplets on the other

Problem description:
Cause of failure:

Resulting in:

REPAIR PROCEDURE 2

Excessive noise and/or compressor seizure.
POE oil added to the refrigerant cycle. ND-oil 8 & ND-oil 12 do not
mix properly with ND-oil 11.
A high percentage of POE will reduce lubrication performance.

Rubber seals are swollen and do not fit in the original position

Problem description:
Cause of failure:

Resulting in:

REPAIR PROCEDURE 2 + new O-rings

No variable displacement and/or system leakage.
a) The system was charged with the wrong type of refrigerant.
b) Additives (conditioners) or wrong type flushing agents were used.
The refrigerant, oil, additive or flushing agent resulted in swelling of the rubber seals.

A hardened or a gel like substance inside the oil or suction port

Problem description:
Cause of failure:
Resulting in:

REPAIR PROCEDURE 2 + new O-rings

No variable displacement, system blockage or compressor seizure.
Leak stop additive or conditioner added to the refrigerant cycle.
1) No oil return and no lubrication of inner parts.
2) Excessive engine rpm at first time of operation provides insufficient time for oil and refrigerant to mix 
before returning to the compressor.

Too much or poor UV dye

Problem description:
Cause of failure:

Resulting in:

Insufficient power, compressor is noisy, compressor is seized up.
Too much UV dye or poor quality UV dye. In principle, only a maximum of 5% of the total oil quantity of UV 
dye that complies with SAE J2297 should be added.
Liquid hammer with too much UV dye or insufficient lubrication with poor quality.

REPAIR PROCEDURE 2

Liquid hammer

Problem description:
Cause of failure:

Resulting in:

REPAIR PROCEDURE 2

Lack of power, compressor is making noises, compressor is seized.
Too much compressor oil or refrigerant in the air conditioning system due to incorrect filling leads to liquid 
hammer.
Valve and swash plate are damaged in the compressor.



Defect on the pulley:

Other failures:

Flushing the refrigerant cycle:
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Broken hub limiter of the DL-Pulley

Problem description:
Cause of failure:

Resulting in:

No compressor operation.
a) Too high internal friction or complete seizure.
b) Liquid lock.
c) Alternator free run pulley seized, broken belt tensioner, crankshaft damper or dual mass flywheel.
a+b) For safety reasons the limiter of the pulley hub will break instead of drive belt.
c) Excessive drive belt movement results in negative force to the compressor pulley.

a+b) REPAIR PROCEDURE 2
c) REPAIR PROCEDURE 1

Cracked or shattered plastic pulley

Problem description:
Cause of failure:

Resulting in:

Drive belt noise or drive belt disengaged.
a) Incorrect removal or installation of the drive belt.
b) Hitting of the DL-pulley before or after installation.
Excessive force was applied to the pulley resulting in cracks or shattering of the pulley.

REPAIR PROCEDURE 1

Compressor seizure

Problem description:
Cause of failure:
Resulting in:

Drive belt noise or drive belt disengaged.
Insufficient lubrication caused by system blockage or no run in procedure.
a) No oil return and no lubrication of inner parts.
b) Excessive engine rpm at first time of operation provides insufficient time for oil and refrigerant to mix 

before returning to the compressor.

REPAIR PROCEDURE 2

The long service life of a compressor is only guaranteed if the correct amount of oil recommended by DENSO is in the system. 
In the case of contamination by foreign oil or additives, e.g. the wrong or too much UV dye, the refrigeration circuit must be flushed before new parts are 
installed. If there are leak stop, imitation refrigerants or heavy contamination, flushing is no longer sufficient and the entire system must be replaced. When 
flushing the refrigeration cycle, we recommend the use of a flushing device with refrigerant. The use of of an air conditioning service station is not recommend-
ed. Flushing is required under the following conditions:
1. too much oil or incorrect oil type.
2. too much or unauthorised UV dye.
3. unclear how much oil remains in the refrigeration circuit.
4. oil additives (flushing is NOT possible with leak stop). All parts must be replaced!
5. dirt in the refrigeration cycle, e.g. black residue. (In case of heavy contamination, flushing is not possible and all parts must be must be replaced).

Run-in procedure:
After installing a new compressor, it is important to observe the running-in procedure described below. The purpose of this is to distribute the This is to distribute 
the compressor oil and start lubrication in order to prevent damage immediately after installation.
1. set the temperature to max. cooling.
2. switch the fan to maximum speed
3 Start the engine and keep the engine speed at idle.
4. switch on the air conditioning for at least 5 minutes. DO NOT INCREASE THE ENGINE SPEED!
5. after 5 minutes, the compressor oil, which is initially only in the compressor, will have spread throughout the system.
The engine speed can now be safely increased and the air conditioning system tested.






















































