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A common cause of premature compressor failure is exces-
sive migration of refrigerant vapor to the crankcase of the 
compressor during the off cycle.   
 
The problem with this is that the refrigerant vapor can con-
dense back into a liquid, mix with the oil and dilute its lubri-
cating properties.  On start up the oil/liquid refrigerant mix-
ture is then used to lubricate the bearing surfaces within the 
compressor.  This mixture—being a poor lubricant—causes 
wearing of the bearing surfaces within the compressor.  De-
pending on the percentage of liquid refrigerant to oil, the 
bearing wear could be mild to severe.  If a sufficient amount 
of refrigerant has returned to the compressor, it may be pos-
sible on start up for liquid to enter the cylinder(s) of the com-
pressor and cause further damage to the compressor as it 
attempts to compress a liquid. 
 
Refrigerant migration occurs as a result of a difference in 
vapor pressure between the oil in the crankcase of the com-
pressor and the refrigerant vapor in another part of the sys-
tem.  Normally the refrigerant vapor migrates back from the 
system’s evaporator through the suction line during the off 
cycle.  The greater the pressure difference between the re-
frigerant vapor in the evaporator and the oil vapor in the 
compressor, the more likely migration will occur.  Migration 
will continue until there is no pressure difference between 
the refrigerant vapor in the evaporator and the vapor pres-
sure of the now refrigerant/oil mixture in the crankcase of the 
compressor.   
 
Normally refriger-
ant migration is 
associated with a 
temperature dif-
ference between 
the refrigerant in 
the evaporator 
and the oil in the 
compressor.  This 
is true because 
as the tempera-
ture of a liquid 
decreases so 
does its vapor pressure.  If the oil is cooler than the refriger-
ant in the evaporator, there will be a sufficient enough differ-
ence in the vapor pressures to cause the refrigerant to mi-

grate back to the compressor.  Even when there is no tem-
perature difference, some migration may occur.  At same 
temperature refrigeration oil tends to have a lower vapor 
pressure than refrigerant. 

 
To prevent migration 
from occurring, it is 
common practice to 
keep the oil at a higher 
temperature than the 
refrigerant in the rest of 
the system during the 
off cycle.  This is usually 
done with some type of 
resistive crankcase 
heater.   
 
There are several types 
of crankcase heaters 

commonly used: a heater can be strapped around the belly 
of the compressor (commonly referred to as a “bellyband 
heater”), or a heater can be directly immersed in the oil of 
the compressor.   
 
Another method commonly used is to allow a small con-
trolled current to flow through the start winding and run ca-
pacitor of single-phase compressor during the off cycle.   
 
Whichever type or method is employed it is important not to 
overheat the oil—always contact the compressor manufac-
turer for their recommendations.   
 
Crankcase heaters may not work effectively in applications 
where the crankcase of the compressor is exposed to ex-
treme cold temperatures.  The extreme cold temperatures 
may overpower the crankcase heater.  On these systems a 
positive way to prevent migration is to incorporate a pump 
down cycle into the design of the system.  This will pump 
most of the refrigerant out of the evaporator during the off 
cycle.   
 
Severe refrigerant migration can lead to certain compressor 
failure, but it is preventable.  When deciding how to best to 
prevent refrigerant migration, it is usually best to follow the 
guidelines published by the compressor and system manu-
facturers.  

Refrigerant Migration 
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COMING EVENTS 
 

ECM’s: New Stuff I Bet You Didn’t Know 
 

Mitsubishi Ductless Split Systems 
 

Copeland Digital Discus Compressors 
 

Using Data Loggers for System Diagnosis 
 

Air Filtration Basics (You Thought You Knew It All) 
 

 
If you have any suggestions or requests for future programs, please let us know! 
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51-05 59th Place 

Woodside, NY 11377-7408 
 

Tel: 718 476-2600 
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PLACE LABEL HERE 
 

HOLIDAY BUFFET— 6:30 pm 
 

Wednesday December 14th, 2011 at 6:30pm  
at 

 

RICCARDO’S 
21-01 24th Avenue, Astoria NY 11102 

 

Using DataLoggers for System Diagnosis  
 

by 
 

Dan & Chip Clark—Gimper IV & Supco 

EDUCATIONAL PROGRAM
 

W
ednesday Decem

ber 14th, 2011  

at 6:30pm
 

SEE DETAILS—
 THIS PAGE  

Annual Holiday Dinner (December Meeting) 
Starting at 6:30pm 

Join us for our Holiday Buffet. Bring nothing but yourselves and your appetites. Riccardo’s puts out a great table for us to en-
joy. Did I say “bring nothing but”? You can certainly bring a friend or colleague. They can enjoy a fine meal with us, and then 
partake of the educational opportunities which we have to offer, as well as our friendship and camaraderie. Who knows? They 
may even want to become a part of this great organization of ours. 

 

The Officers of The Metropolitan NY Chapter, RSES wish all our members, friends & their families 
a very  

***Happy, Healthy, and Safe Holiday & Holiday Season*** 


