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temperature, the CTOA is now 
increased because ambient 
temperature remained the same.

If a service technician expe-
riences a low CTOA of, say 
7°F, the technician immediately 
knows that not much heat is 
being absorbed in the evapora-
tor. The low CTOA tells the 
technician that the refrigerator 
or freezer is not working very 
hard. This holds true no matter 
what the ambient or condensing 
temperature is. It could mean a 
frosted evaporator coil, evapora-
tor fan out, high superheat con-
dition in the evaporator from 
undercharge or starving meter-
ing device, inefficient compres-
sor, a plugged filter drier, or 
the like. The low CTOAs are a 
reflection of these problems. 

On the other hand, if the 
service technician experiences 
high CTOAs of, say, 40°F, the 
technician immediately knows 
that the refrigerator or freezer 
is trying to reject a lot of heat 
out of the condenser. This could 
mean that there is a lot of heat 
being absorbed in the evaporator, 
which could be from a door 
opening, warm product in the 
box, just after a defrost period, a 
very inefficient system, etc.

DIRTY CONDENSERS
A dirty condenser impeding 

heat transfer from the condenser 
could also be the culprit of a 
high CTOA. Dirty or fouled 
condenser coils are one of the 
most frequent service problems 
in the commercial refrigeration 
and summer air conditioning 
fields today. If a condenser coil 
is dirty or fouled, its ability to 
reject heat is severely affected.

If a condenser becomes 
damaged, dirty, or fouled, less 
heat transfer can take place 
from the refrigerant to the 
surrounding ambient. If less heat 
is rejected to the surrounding 
air, the heat will start to 
accumulate in the condenser, 
which will make the condensing 
temperature rise. Once the 
condensing temperature starts 
rising, there will come a point 
where the temperature difference 
between the condensing 
temperature and the surrounding 
ambient (CTOA) is great enough 
to reject heat from the dirty or 
fouled condenser.

Remember, a temperature 
difference is the driving 
potential for heat transfer to 
take place between anything. 
The greater the temperature 
difference, the greater the heat 
transfer. The condenser is now 
rejecting enough heat at the 

“elevated CTOA” to keep the 

system running with a dirty 
condenser. However, the system 
is now running very inefficiently 
because of the higher condensing 
temperature and pressure 
causing high compression ratios.

Even the subcooled liquid 
temperature coming out of the 
condenser will be at a higher 
temperature when the condenser 
is damaged, fouled, or dirty. 
This means that the liquid 
temperature out of the condenser 
will be further from the 
evaporating temperature, which 
will cause more flash gas at the 
metering device and a lower net 
refrigeration effect.

The compressor’s discharge 
temperature will also run hotter 
because of the higher condensing 
temperature and pressure, which 
will cause a higher compression 
ratio. The compressor will now 
have to put more energy in 
compressing the suction pressure 
vapors to the higher condensing 
or discharge pressure. This 
added energy is reflected in 
higher discharge temperatures 
and higher amperage draws.

When the condensing 
temperature is high because of a 
fouled condenser, the compressor 
must compress the refrigerant 
from the low-side (evaporating) 
pressure to an elevated high-side 
(condensing) pressure. This will 
make the heat of compression 
be higher, thus the compressor’s 
discharge temperature will be 
higher. However, there are many 
causes for high condensing 
temperatures that also cause high 
discharge temperatures. Some of 
the causes for high condensing 
pressures (temperatures) include: 
• Recirculated air over the 

condenser;
• Wrong refrigerant;
• Damaged condenser fan 

blade;
• Wrong condenser fan blade;
• Burned out condenser fan 

motor;
• Restricted air flow over 

condenser;
• Refrigerant overcharge;
• High heat load on 

evaporator;
• Dirty condenser;
• High ambient temperature;
• Non-condensable (air) in the 

system;
• Broken fan belts; and
• Undersized condenser coils.

The bottom line is that 
service technicians should 
always thoroughly troubleshoot 
the high side of the refrigeration 
system, because condensing 
temperatures offer helpful 
information in determining 
what the problem may be within 
a refrigeration system.   

YEAR-TO-DATE: Year-to-date U.S. shipments of residential gas storage water heaters increased 8.5%, and 
residential electric storage water heater shipments increased 5.9%. Year-to-date U.S. shipments of commercial 
gas storage water heaters increased 14.8%, and commercial electric storage water heater shipments increased 
9.6%. Year-to-date U.S. shipments of gas warm air furnaces increased 22.9%, and U.S. shipments of oil warm 
air furnaces increased 10.9%. Year-to-date combined shipments of central air conditioners and air-source heat 
pumps increased 9.2%, shipments of central air conditioners increased 6.1%, and the total for heat pump 
shipments increased 14.6%.

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 November 2021
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U.S. shipments of central air conditioners and air-
source heat pumps totaled 666,067 units in November 
2021, up 12.1% from 593,998 units shipped in 
November 2020. U.S. shipments of air conditioners 
increased 11.0%, to 383,954 units, up from 346,023 
units shipped in November 2020. U.S. shipments of air-
source heat pumps increased 13.8%, to 282,113 units, 
up from 247,975 units shipped in November 2020.

U.S. shipments of residential gas storage water 
heaters for November 2021 increased 7.8%, to 
386,595 units, up from 358,746 units shipped in 
November 2020. Residential electric storage water 
heater shipments increased 3.7% in November 2021 
to 382,547 units, up from 368,843 units shipped in 
November 2020. 

U.S. shipments of gas warm air furnaces for 
November 2021 increased 3.6%, to 325,641 units, 
up from 314,418 units shipped in November 2020. 
Oil warm air furnace shipments decreased 20.8%, 
to 3,762 units in November 2021, down from 4,749 
units shipped in November 2020.

Commercial gas storage water heater shipments 
increased 11.0% in November 2021, to 6,907 units, 
up from 6,221 units shipped in November 2020. 
Commercial electric storage water heater shipments 
increased 11.5% in November 2021, to 11,800 units, 
up from 10,582 units shipped in November 2020. 
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