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Troubleshooting single-phase refrigeration compressors 
requires a technician to have a proficient understanding of 
capacitors.  The start capacitor is one of two types of ca-
pacitors that could be found on single-phase compressors.  
Understanding how to troubleshoot and replace a defective 
start capacitor is essential when working with these com-
pressors.  
 
The start capacitor is used to boost the starting torque of a 
compressor’s motor.  This is done by placing the start ca-
pacitor in series with the start winding during the starting of 
the compressor.  As current flows through the start capaci-
tor and the start winding, the capacitor causes the start 
winding to become out of phase with the run winding.  This 
causes the motor to start with a higher torque than would 
normally be possible.   
 
The addition of a start capacitor increases the starting 
torque of the compressor by 300% to 500%.  The start ca-
pacitor is designed to stay in the circuit only until the com-
pressor reaches 2/3 to 3/4 of its operating speed.  If left in 
longer the start capacitor could be damaged.  It is not de-
signed to dissipate the heat that will build up from continu-
ous operation.  
 
Defective start capacitors can and will lead to problems with 
the operation of single-phase compressors.  A start capaci-
tor can be damaged by a sticking relay, which will cause it 
to stay in the circuit longer than normal and overheat.  A 
start capacitor can also overheat from 
rapid cycling of a compressor.  It is rec-
ommended that a start capacitor be lim-
ited to a maximum of 20 starts per hour. 
 
When replacing a capacitor there are 
two important specifications that must be 
determined:  its microfarad rating and its 
rated operating voltage.  The microfarad 
rating of the replacement capacitor 
should be equal to its original.  If the ex-
act rating cannot be found, a capacitor 
with no more than a 20% greater micro-
farad rating can be used.  A lower micro-
farad rating should not be used.   
 
The voltage rating on the capacitor should also be matched 
to the original.  If the original voltage rating cannot be 
found, a capacitor with a higher rated voltage can be substi-
tuted.  Do not use a capacitor with a lower rated voltage. 

When replacing capacitors, if a single capacitor cannot be 
found to replace the original, multiple capacitors can be 
wired either in series or parallel to replace the original.  To 
determine the capacitance of capacitors wired in series, 
use the formula  
 

1/Ct = 1/C1 + 1/C2 + 1/C3 + ___.   
 
The rated voltage of capacitors wired in series is the sum of 
the individual operating voltages.  The voltage applied to 
each individual capacitor is inversely proportionate to the 
applied voltage.  For this reason it is not recommended to 
connect capacitors of unequal values in series.   
 
Capacitors can also be wired in parallel.  To determine the 
total capacitance of capacitors wired in parallel use the for-
mula   

 
Ct = C1 + C2 + C3 + ___.   

 
The total rated voltage will be that of the lowest rated volt-
age of an individual capacitor. 
 
When replacing a start capacitor it is a good idea to also 
change the starting relay.  The contact points of the relay 
current could be damaged causing it to stick closed when 
starting.  It is difficult to inspect the contact points so re-
placing the relay is a precautionary item. 
 
A start capacitor will normally fail open.  This could be test-
ed with an ohmmeter or a capacitor tester.  Normally a vis-
ual inspection of a capacitor will indicate if it is defective.  
The membrane on top of a defective capacitor will normally 
blow out when the capacitor fails. 
 
Many single-phase compressors use a start capacitor to 
assist in the starting of the compressor.  Understanding 
how to troubleshoot and identify a defective start capacitor 
is essential when working with these compressors.  It pre-
vents a good compressor from being replaced because it 

The Start Capacitor 

Did you know…    
∗ RSES was founded in 1933. 
∗ It has more than 20,000 members in the United 

States and Canada. 
∗ It has more than 400 chapters throughout the 

United States and Canada. 
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COMING EVENTS 

 
 
 

Ice Machine Servicing and Troubleshooting 
 

 

 

Identifying and  Sizing Fans & Blowers 

 
 
 

Servicing Scroll & Screw Compressors  
 
 
 

Low Temp Heating  
 
 
 

If you have any sugges�ons or requests for  

Future programs, please let us know! 
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Servicing Scroll & Screw Compressors 
 
 

By 
 

Bruce Reich—United Rebuilders, Inc. (URI) 
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YOUR POSSIBILITIES ARE LIMITLESS 

You are surrounded by more possibilities than you can act upon. 
Imagine the possibilities and your vision expands. You can capture your dreams if you reach out for them. 

 
You have powers and abilities you never dreamed of. You can do things you never thought you could do. 

There are no limitations to what you can do, except in the limitations of your own mind. 
 

When the impossible has been eliminated, whatever remains, no matter how improbable, is possible. 
You don't know what you can do until you try. 

 
Life is wonderful because it gives you chances. You have a fair turn to be as great as you please. 

 
Look at things as they can be. You can have your dreams. 


