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Servicing and maintaining refrigeration equipment often 
requires technicians to measure the pressures and temper-
atures, and calculate the condition of the refrigerant at sev-
eral different locations throughout a system.   
 
One location that is sometimes overlooked is the superheat 
value of the refrigerant at the inlet of the compressor.  This 
is commonly referred to as the system’s total superheat.  
Most compressor manufacturers recommend this measure-
ment be taken approximately 6” from the suction service 
valve.  This can be an important measurement for recipro-
cating compressors, as it ensures that the returning refrig-
erant will not cause damage to the compressor.  Recipro-
cating compressor manufacturers will normally state the 
accepted range of superheat values for the refrigerant re-
turning to their compressors.  Too low or too high of a su-
perheat value may cause damage to a compressor.   
 
A refrigerant with a 0°F superheat value (saturated refriger-
ant) at this location indicates that some amount of liquid 
refrigerant is probably returning to the compressor.  At this 
condition, the amount of liquid refrigerant returning is un-
known; however any amount is too much.  Liquid refrigerant 
returning to a compressor can damage a compressor in 
one of two ways:  
 

1. Liquid refrigerant can mix with the compressor’s lubri-
cating oil.  As the liquid refrigerant comes in contact 
with the bearing surfaces it will wash away the oil film 
causing wearing of the bearings.  Depending on the 
percentage of liquid refrigerant to oil, the bearing wear 
could be mild to severe.   

2. If a sufficient amount of refrigerant returns to the com-
pressor, it may be possible for liquid to enter the cylin-
der(s) of the compressor and cause further damage to 
the compressor as it attempts to compress a liquid. 

 
Too low of a superheat value is also a problem.  Even 
though liquid refrigerant may not currently be returning to 
the compressor, it may be possible that during low load 
conditions the superheat value of the refrigerant will drop to 
0°F and then some amount of liquid refrigerant could return 
to the compressor.   
 
One popular compressor manufacturer recommends that 
the superheat value returning to their compressor be no 
less than 20°F. 
 

Too high of a superheat value can also be problematic.  If 
the superheat value is too high it will cause the heat of 
compression to increase, causing the temperature at the 
discharge valves 
to increase.  If the 
temperature at 
this location in-
creases beyond 
its safe operating 
temperature, it 
will cause dam-
age to the com-
pressor.  For a 
reciprocating 
compressor to 
operate properly, 
the temperature 
of the discharge valves should never rise above 300°F.  At 
temperatures between 300°F and 320°F inside the com-
pressor, the refrigeration oil will start to lose its ability to 
lubricate.  This will cause premature wear of the compres-
sor's cylinders and piston rings.  At temperatures above 
350°F the oil will start to break down, causing accelerated 
bearing wear. 
 
While servicing and maintaining refrigeration systems, 
technicians should check the superheat value of the refrig-
erant returning to the compressor and compare it to the 
specifications provided by the compressor manufacturer.  
This is one way a technician can ensure the compressor is 
operating within safe operating conditions. 

Measuring Total System Superheat 
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COMING TOPICS 

 

Refrigeration Testing System 
Analyzer 

 

What’s up With New Refrigerants 
 

High Velocity Air Conditioning 
 

Low Temp Radiant Heat 

 

System Capacity – A Comparison of 
Different Modulating and Staging 

Controls  
 

If you have any sugges�ons or requests for  

Future programs, please let us know! 
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Wednesday January 14th, 2015 
at 7:30pm  
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Refrigeration System 
Testing Analyzer  
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SUCTION LINE TRAPS 

Refrigeration systems require good piping practices to ensure reliability and efficiency. 

One good practice is the installation of "P" traps in a suction riser of a system.  This will normally be required when a compressor is 
located more than 3 to 4 feet above the location of the evaporator.  The installation of suction line traps will aid in oil returning back 
to the compressor. 

An initial "P" trap should be installed at the base of the vertical riser and additional traps installed every 20 feet of vertical rise, as 
necessary. Traps should be constructed with a minimum depth and the horizontal section should be as short as possible. This will 
avoid the accumulation of large quantities of oil in the trap. 

In the unlikely event of cancellations,  
announcements will be posted on our web site  


