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•	 High compression ratios; and
•	 High compressor superheats.

SYSTEM PRESSURES
Three of the main causes for 

high discharge temperatures are 
high head pressures, low suction 
pressure, and a combination of 
both and high compression ratios. 
Listed below are some causes for 
high head pressures:
•	 Dirty condenser coil;
•	 Air in the system;
•	 Too small of a condenser coil;
•	 Condenser fan gone bad;
•	 Overcharge of refrigerant;
•	 High ambient temperature;
•	 Recirculated air over 

condenser;
•	 Broken fan motor belt; and
•	 Non-condensables in the 

system.

Listed below are causes for 
low suction pressures:
•	 Iced or frosted evaporator 

coil;
•	 Dirty evaporator coil;
•	 Evaporator fan motor gone 

bad;
•	 End of the cycle;
•	 Kinked suction line;
•	 Defrosts set wrong;
•	 Defrost clock bad;
•	 Defrost heater bad;
•	 Pressure drop in the suction 

line;
•	 Dirty liquid line filter drier;
•	 Kinked liquid line;
•	 Dirty suction line filter or 

drier;
•	 Undercharge;
•	 TXV set wrong (starving);
•	 Low evaporator heat loads; 

and
•	 Plugged compressor inlet 

screen.
Compressor overheating is 

also caused by high compression 
ratios, which are a combina-
tion of high condensing (head) 
pressures and low evaporating 
(suction) pressure. Compression 
ratio is simply the high-side 
absolute pressure divided by the 
low-side absolute pressure. If a 
system is running a head pres-
sure of 235 psig and a suction 
pressure of 10 psig, the compres-
sion ratio would be:

(235 + 15) psia ÷ (10 + 15) psia, 
which equals 250 psia ÷ 25 psia, 
which equals 10 to 1 or 10:1

A compression ratio of 10:1 
simply means that the high-side 
pressure is 10 times greater than 
the low-side pressure. The higher 
the compression ratio, the higher 
the heat of compression and the 
hotter the discharge temperature 
will be. The discharge tempera-
ture is the temperature measured 
coming out of the compressor 

on the discharge line. Once the 
discharge temperature reaches 
250°F, the compressor is in 
danger of overheating the valve 
plate and valves. At 275°F, fail-
ure will occur in a matter of a 
short time. 

COMPRESSOR 
SUPERHEAT

Another cause for high com-
pressor discharge temperatures 
and compressor overheating 
is superheat that is too high 
coming back to the compres-
sor. The higher the compressor 
superheat, the higher the com-
pressor’s discharge temperature. 
Take the temperature of the suc-
tion line entering the compressor 
and the suction pressure at that 
point and convert it to a satura-
tion temperature. The difference 
between the two will be the com-
pressor superheat. Compressor 
superheat is often referred to as 
total superheat because it con-
sists of suction line and evapora-
tor superheat.

Refrigerant-cooled compres-
sors rely on their return gas to 
be cool enough to cool their 
motor windings and cylinder 
walls. Compressors should have 
enough compressor superheat 
to ensure that when the TXV 
hunts, there will not be liquid 
coming back to the compres-
sor. However, some compressor 
manufacturers require that the 
compressor return gas tempera-
ture should not be hotter than 
65°F or the gas will not be dense 
enough for motor winding and 
cylinder cooling. Always con-
sult with the compressor manu-
facturer for maximum return 
gas temperatures.

High compressor superheats 
can be caused from the evapo-
rator and/or compressor being 
starved of refrigerant. This can 
happen with a restricted liquid 
line, undercharge, plugged filter 
drier, kinked liquid line, or TXV 
or capillary tube underfeeding.

In conclusion, compressor 
discharge temperatures reflect 
all of the latent heat absorbed 
in the evaporator, the evapora-
tor superheat, all of the suction 
line superheat, and all of the 
heat of compression and motor 
generated heat at the com-
pressor. It is at the discharge 
temperature where all of this 
heat is accumulated and then 
must start to be rejected in the 
discharge line and condenser. 
It is of utmost importance for 
the service technician to mea-
sure this temperature when 
servicing and troubleshooting 
a refrigeration or air condition-
ing system.  

YEAR-TO-DATE: Compared to June 2020, U.S. shipments of residential gas storage water heaters increased 
9.3%, commercial gas storage water heaters increased 35.7%, gas warm air furnaces increased 0.9%, oil  
warm air furnaces increased 34.8%, central air conditioners decreased 3.4%, and heat pump shipments 
increased 9.5%

SOURCE: Information contained in these graphs is courtesy of the Air-Conditioning, Heating, 
and Refrigeration Institute (AHRI). Industry figures are estimates derived from the best 
available figures supplied by a sample of AHRI member companies.

AHRI Shipment 
Data for June 2021

FIGURES
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U.S. shipments of central air conditioners and air-
source heat pumps totaled 1,075,383 units in June 
2021, down 3.4% from 1,113,049 units shipped 
in June 2020. U.S. shipments of air conditioners 
decreased 9.5%, to 682,825 units, down from 
754,433 units shipped in June 2020. U.S. shipments 
of air-source heat pumps increased 9.5%, to 
392,558 units, up from 358,616 units shipped in 
June 2020.

U.S. shipments of residential gas storage water 
heaters for June 2021 increased 9.3%, to 449,815 
units, up from 411,726 units shipped in June 2020. 
Residential electric storage water heater shipments 
increased 6.2% in June 2021 to 440,104 units, up 
from 414,469 units shipped in June 2020.

U.S. shipments of gas warm air furnaces for June 
2021 increased 0.9%, to 324,473 units, up from 
321,509 units shipped in June 2020. Oil warm air 
furnace shipments increased 34.8%, to 2,939 units 
in June 2021, up from 2,180 units shipped in June 
2020.

Commercial gas storage water heater shipments 
increased 35.7% in June 2021, to 8,300 units, up 
from 6,116 units shipped in June 2020. Commercial 
electric storage water heater shipments increased 
32.9% in June 2021, to 14,994 units, up from 11,286 
units shipped in June 2020.
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