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that incorporated a liquid high-
side receiver and a thermostatic 
expansion valve (TXV) as the 
metering device. The system 
utilized R-134a as the refrigerant, 
and the analysis from the system 
check discovered that the 
refrigeration system was low 
on refrigerant. As a reminder, 
Table 1 shows the measured 
and calculated values for the 
undercharged system.

Now consider the same 
system — a medium-
temperature refrigeration system 
incorporating a liquid high-side 
receiver, a TXV as the metering 
device, and R-134a refrigerant — 
but the measured and calculated 
values are listed in Table 2, 
along with this detailed system 
analysis.

ANALYSIS
Compressor discharge: With 

an overcharged system, the 
high compressor (superheated 
vapor) discharge temperature 
of 240°F is caused by the high 
compression ratio. A discharge 
temperature of 225° to 250° 

is considered the maximum 
discharge temperature in order 
to prevent system breakdown 
from excessive heat. Liquid 
backed up in the condenser from 
the overcharge of refrigerant will 
flood some of the condenser’s 
internal volume at its bottom, 
causing high head pressures. All 
of the heat being absorbed in 
the evaporator and the suction 
line, along with motor heat 
and high heat of compression 
from the high compression 
ratio, has to be rejected into 
a smaller condenser’s internal 
volume because of the backed up 
(overcharged) liquid refrigerant. 

High condenser subcooling: 
Because there is too much refrig-
erant in the system, the con-
denser will have too much liquid 
backed up at its bottom, causing 
high subcooling. Remember, 
any liquid in the condenser 
lower than the condensing 
temperature is considered sub-
cooling. You can measure this 
at the condenser outlet with a 
thermometer or thermocouple. 
Subtract the condenser outlet 
temperature from the condens-
ing pressure/temperature to get 
the amount of liquid subcooling 
in the condenser.

A forced-air condenser used 
in refrigeration should have at 
least 6° to 8° of liquid subcooling. 
However, subcooling amounts 
do depend on system piping 
configurations, liquid line 
static, and friction pressure 
drops. Condenser subcooling 
is an excellent indicator of the 
system’s refrigerant charge. The 
lower the refrigerant charge, the 
lower the subcooling; the higher 
the refrigerant charge, the higher 
the subcooling.

High condensing pressures: 
Subcooled liquid backed up 
in the condenser will cause 
reduced condenser internal 
volume and raise condensing 
pressures. Now that the con-
densing pressures are raised, 
there is more of a temperature 
difference between the sur-
rounding ambient and con-
densing temperature, causing 
greater heat flow. This com-
pensates for the reduced con-
denser’s internal volume. The 

system will still reject heat but 
at a higher condensing pres-
sure and temperature, causing 
unwanted inefficiencies from 
the higher compression ratio. 

High condenser splits: 
Because of the higher condensing 
pressures, thus higher condensing 
temperatures, there will be a 
greater temperature difference 
(split) between the ambient and 
condensing temperature. A dirty 
condenser will also give a system 
high condenser splits, but the 
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Seven Telltale Signs of a System 
Overcharged with Refrigerant

MEASURED VALUES
Compressor discharge temperature 195°F

Condenser outlet temperature 78°F

Evaporator outlet temperature 10°F

Compressor inlet temperature 50°F

Ambient temperature 70°F

Box temperature 20°F

Compressor volts 230

Compressor amps Low

Low side (evaporator) pressure 3.94 in. Hg (minus 20°F)

High side (condensing) pressure 86.4 psig (80°F)

CALCULATED VALUES
Condenser split 10°F

Condenser subcooling 2°F

Evaporator superheat 30°F

Compressor superheat 70°F

TABLE 1: The first set of measured and calculated values for a closed-door, 
medium-temperature refrigeration system that incorporated a liquid high-side 
receiver and a thermostatic expansion valve (TXV) as the metering device and 
utilized R-134a as the refrigerant, which was analyzed in the July 2 issue of 
The NEWS. eProduct #17 at achrnews.com
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System checks result in faster troubleshooting

Disregard 
the R-22 Myth!
You can use R-22 forever!
If you don’t believe us, believe the EPA: https://bit.ly/2wSTAMX

Reclaimed R-22 is and will be available 
for use for many years to come. R-22 is the 
best choice for HVACR contractors.

Call 1-800-473-3766 for a 
price quote today!   
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