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read zero when not connected 
to a system, even though there 
is a pressure of approximately 
15 psi on the gauges exerted 
from atmospheric pressure. 
That’s because these gauges 
are calibrated to read zero at 
atmospheric pressure. Therefore, 
in order to use the true or 
absolute discharge and suction 
pressure at zero gauge pressure 
or above, a technician must add 
14.696 psi, or approximately 15 
psi, to the gauge reading.

When referring to absolute 
pressure, psia is used to label the 
pressure’s magnitude, and psig 
labels the pressure’s magnitude 
when referring to gauge pressure. 
A compression ratio of 6 to 1 is 
expressed as 6:1 and simply 
means that the discharge pressure 
is six times the magnitude of the 
suction pressure.

A high volumetric efficiency 
means that more of the piston’s 
cylinder volume is being filled 
with new refrigerant from the 
suction line and not re-expanded 
clearance volume gases. The 
higher the volumetric efficiency, 
the greater the amount of 
new refrigerant that will be 
introduced into the cylinder 
each down stroke of the piston, 
and thus more refrigerant will 
be circulated each revolution 
of the crankshaft. The system 
will now have better capacity 
and a higher efficiency. Also, 
the higher the suction pressure, 
the less re-expansion of 
discharge gases, because of the 
discharge gases experiencing 
less re-expansion to the higher 
suction pressure and the suction 
valve will open sooner.

Discharge pressure: The lower 
the discharge pressure, the less 
re-expansion of discharge gases 
in the clearance volume of the 
cylinder in order to get to the suc-
tion pressure. How much of the 
piston displacement is filled by 
new refrigerant vapors depends 
on system pressures and valve 
design. A service technician can 
control, to a certain extent, how 
high or low the discharge and 
suction pressure will go. If the 
discharge (condensing) pressures 
can be kept low and the suction 
(evaporating) pressure can be 
kept as high as possible without 
affecting the refrigerated prod-
uct temperature, the compression 
ratio will be low and the volumet-
ric efficiency will be high. This 
will cause a higher mass flow rate 
of refrigerant to flow through 
the compressor and increase the 
capacity of the system. 

Compressor superheat: 
By taking the temperature 
of the suction line entering 

the compressor and the 
suction pressure at that 
point and converting it to a 
saturation temperature, the 
difference between the two 
is the compressor superheat. 
The higher the compressor 
superheat, the hotter the 
refrigerant gases will be coming 
into the compressor. This 
will cause a lower refrigerant 
density and a lower mass flow 
rate of refrigerant through 
the compressor. The service 
technician can make sure that 
the compressor does not have 
too much compressor superheat.

There is an approximate 1% 
change in capacity for every 
10°F of total superheat change. 
As total superheat increases, 
capacity decreases. This rule of 
thumb should be used for service 
purposes only and not design 
purposes. Other factors that 
affect how much compressor 
superheat the compressor sees 
are length and insulation of 
the suction lines, ambient or 
surrounding temperature the 
suction line is exposed to, 
and liquid/suction line heat 
exchangers present. Always 
consult with the compressor 
manufacturer to find out what 
is the ideal compressor return 
gas temperature or what is 
the maximum return gas 
temperature allowed for your 
compressor application.

Subcooling: The more sub-
cooled the refrigerant is before it 
enters the evaporator, the more 
cooling capacity the system will 
have. This phenomenon happens 
because the cooler liquid enter-
ing the evaporator does not have 
to flash as much to cool itself 
down to the evaporating tem-
perature associated to the evapo-
rator pressure. The less flashing, 
the more of a net refrigeration 
effect (NRE) there will be in the 
evaporator. There is approxi-
mately a half percent change in 
capacity for every 1°F of liquid 
subcooling change. As subcool-
ing increases, capacity increases. 
This rule of thumb should be 
used for service purposes only 
and not design purposes. 

In conclusion, keeping the 
refrigerant return gas to the 
compressor as dense as pos-
sible will increase system 
capacity. Also, keeping suction 
pressures as high as possible 
without sacrificing product 
temperature and keeping the 
head pressure as low as pos-
sible will also increase system 
capacity. Also, the more liquid 
subcooling there is entering the 
evaporator, the higher will be 
the system capacity.    

YEAR-TO-DATE: Year-to-date U.S. shipments of residential gas storage water heaters decreased 4.6%, 
residential electric storage water heaters increased 3.3%, commercial gas storage water heaters decreased 
8%, commercial electric storage water heaters decreased 3.5%, gas warm-air furnaces decreased 
24.6%, oil warm-air furnaces decreased 33.3%, central air conditioners decreased 1.5%, and heat pumps 
increased 0.5%.

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.
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U.S. shipments of central air conditioners and air-
source heat pumps increased 27% in January 2021, 
to 685,926, up from 540,179 units shipped in January 
2020. Air conditioner shipments increased 32.6%, 
to 408,831 units, up from 308,311 units shipped 
in January 2020. Air-source heat pumps increased 
19.5%, to 277,095 units, up from 231,868 units 
shipped in January 2020. 

U.S. shipments of residential gas storage water 
heaters increased 3.4% in January 2021, to 
397,342 units, up from 384,213 units shipped in 
January 2020. Residential electric storage water 
heater shipments increased 2.4%, to 395,640 units, 
up from 386,291 units shipped in January 2020.  

U.S. shipments of gas warm-air furnaces increased 
55.9% in January 2021, to 355,097 units, up from 
227,706 units shipped in January 2020. Oil warm-air 
furnace shipments increased 49.9%, to 3,595 units, 
up from 2,398 units shipped in January 2020. 

U.S. shipments of commercial gas storage water 
heater shipments decreased 7.8% in January 2021, 
to 6,642 units, down from 7,207 units shipped in 
January 2020. Commercial electric storage water 
heater shipments decreased 7%, to 11,737 units, 
down from 12,626 units shipped in January 2020.
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