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IDENTIFYING COMPRESSOR FAILURE MODES

Indicators, Symptoms, and Corrections

Replacement new or remanufactured compressors fail at four times the rate of original compressors. That
indicates most compressors fail due to system malfunctions which must be corrected to prevent repeat
failures. Field examination of the failed compressor often will reveal symptoms of system problems.

REFRIGERANT FLOODBACK
This is the result of liquid refrigerant returning to the compressor during the RUNNING CYCLE.
The oil is diluted with refrigerant to the point it cannot properly lubricate the load bearing surfaces.

 Open Drive Compressors The liquid washed the oil off the pistons and cylinder walls
Worn pistons and cylinders during the suction stroke causing them to wear during the
No evidence of overheating compression stroke.

o Refrigerant Cooled Compressors  The liquid dilutes the oil in the crankcase and the refrigerant rich oil
Center & rear bearing worn/seized  will be pumped to the rods and bearings through the crankshaft.
Dragging rotor, shorted stator As the refrigerant boils off, there will not be enough oil for proper

Progressively worn crankshaft lubrication at the bearings farthest from the oil pump. The center

Worn or broken rods and rear bearings may seize or may wear enough to allow the rotor

Possible worn piston rings to drop and drag on the stator causing it to short or spot burn.
CORRECTION:

1. Maintain proper evaporator and compressor superheat 2. Correct abnormally low load condition
3. Install suction accumulator to stop uncontrolled liquid return

FLOODED STARTS

Worn or scored rods or bearings This is the result of refrigerant migration to the crankcase oil

Rods broken from seizure during the OFF CYCLE. When the compressor starts, the diluted

Erratic wear pattern on crankshaft oil cannot properly lubricate the crankshaft load bearing
surfaces causing an eratic wear or seizure pattern.

CORRECTION:

1. Locate the compressor in a warm ambient or install continuous pumpdown

2. Check crankcase heater operation (Should be energized during off cycle)

3. Operate with minimum refrigerant charge

LIQUID SLUGGING

Broken reeds, rods, or crankshaft This is the result of trying to compress liquid in the cylinders.

Loose or broken backer bolts Slugging is an extreme floodback in the first stage of compound

Blown gaskets orin open drive compressors, and a severe flooded start in the
second stage of compound or in refrigerant cooled compressors

CORRECTION:

1. Maintain proper evaporator and compressor superheat 2. Correct abnormally low load conditions
3. Locate the compressor in a warm ambient or install continuous pumpdown
4. Proper oil management piping sized properly

HIGH DISCHARGE TEMPERATURE

Discolored valve plate This is the result of temperatures in the compressor head and
Burned reed valves cylinders becoming so hot that the oil loses its ability to lubricate
Worn pistons, rings and cylinders properly. That causes pistons, rings and cylinder walls to wear

Stator spot burn from metal fragments  resulting in blow by, leaking valves and metal fragments in the oil.

CORRECTION:

1. Correct high compression ration from low load conditions, high discharge pressure conditions

2. Check low pressure switch setting 3. Insulate suction lines

4. Provide proper compressor cooling/motor cooling. Excessive motor heat can overheat refrigeration

LOSS OF OIL

All'rods and bearings worn orscored  This is a result of insufficient oil in the crankcase to properly
Crankshaft uniformly scored lubricate the load bearing surfaces. When the flow of refrigerant
Rods broken from seizure is too low to return oil as fast as itis being pumped out, a uniform
Little or no oil in crankcase wearing of all load bearings will result.

CORRECTION:

1. Check oil failure control operation if applicable 2. Check system refrigerant charge
3. Correct abnormally low load situations or short cycling
4. Check forimproper line sizing and improper traps 5. Check for inadequate defrosts

ELECTRICAL FAILURES
Motors are generally damaged as a result of mechanical failures but some are true electrical failures.

GENERAL or UNIFORM BURN Entire motor winding is uniformly overheated or burned.
CORRECTION:
1. Check for high or low voltage 2. Check for unbalanced voltage 3. Check for rapid compressor cycling

SINGLE PHASE BURN

Aresult of not having current through the o phases of a three phase motor are overheated or bumed.
unburned and overloading the other two.

CORRECTION:

1. Check for proper motor protection 2. Check contactor contacts and mechanical condition

3. Check terminal and wiring condition 4. Check for unbalanced voltage 5. Check for blown fuses

HALF WINDING SINGLE PHASE BURN

This occurs when one half of a PARTWINDING START motor has a single phasing condition.

Two contactors are used in the PARTWINDING START and a problem exists with one.

CORRECTION:

1. Check both contactors, one will be defective 2. Check sequence timer for one second or less total time

HALF WINDING BURN Half of all phases on a PARTWINDING START motor are burned or overheated.
CORRECTION:

1. Check for electrical feed back circuit energizing a contactor holding coil

2. Replace contactors with ones properly sized

PRIMARY SINGLE PHASE BURN
Only one phase of a three phase motor is overheated or burned as the result of the loss of a phase in the
primary ofa AtoY orYto A transformer configuration.

CORRECTION:
1. Check transformer for proper voltage incoming and outgoing

START WINDING BURN

Only the start winding is bumed in a single phase motor due to excessive current in the start winding.
CORRECTION:

1. Check proper C, S and R wiring of the compressor

2. Check start capacitor and start relay 3. Check for overloaded compressor

RUN WINDING BURN

Alocalized burn within the winding, between windings, or from winding to ground. Can be electrical failure
or possible mechanical failure resulting from foreign materials in motor winding. Only the run winding is
burned in a single phase compressor.

CORRECTION:

1. Check start relay 2. Check run capacitor 3. Check supply voltage
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