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condenser subcooling will not be 
as high as with an overcharged 
system. Remember, the condenser 
split is the difference between 
the condensing temperature and 
the ambient temperature.

Normal to high evaporator 
pressures: The TXV will try 
to maintain its evaporator 
superheat, and the evaporator 
pressure will be normal to 
slightly high, depending on 
the amount of overcharge. If 
the refrigerant overcharge is 
excessive, the evaporator’s 
higher pressure will be caused 
by the decreased mass flow rate 
through the compressor from 
high compression ratios, causing 
low volumetric efficiencies. 

The evaporator will have 
a harder time keeping up 
with the higher heat loads 

from the warmer entering-air 
temperature. The TXV will 
also have a tendency to overfeed 
refrigerant to the evaporator on 
its opening stroke due to the 
high head pressures. 

Normal evaporator 
superheats: The TXV will try to 
maintain superheat even at an 
excessive refrigerant overcharge. 
As mentioned above, it may 
overfeed slightly during its 
opening strokes, but it should 
catch up to itself if still in its 
operating pressure ranges.

High compression ratios: 
The condenser flooded with 
liquid during the overcharge will 
run high condensing pressures. 
This causes high compression 
ratios and low volumetric 
efficiencies, which results in 
low refrigerant flow rates. 

In summary, there are seven 
symptoms or telltale signs of 
a system that has too much 
refrigerant.

1. High discharge temp
2. High subcooling in the 

condenser
3. High pressures in the 

condenser
4. Higher condenser splits
5. Normal-to-high 

evaporator pressures
6. Normal superheats
7. High compression ratio
A system check is the best way 

for service technicians to deter-
mine whether or not a system is 
overcharged. They simply have 
to install gauges and thermis-
tors on the refrigeration system 
and take readings to systemati-
cally troubleshoot a refrigeration 
system correctly.   

The Case of Natural Refrigerants 
Versus the ‘Super Pollutants’

and anyone else with a vested 
interest in the future of 
commercial and industrial 
refrigeration gathered for the 
ATMOsphere America 2018 
conference. The three-day 
event featured educational 
sessions and panel discussions 
that covered everything from 
technology and market trends 
to regulatory updates to what 
the future of the refrigeration 
industry may look like.

The theme running 
throughout all these sessions 
was how natural refrigerants, 
such as propane, CO2, and 
ammonia, can be used to help 
supermarkets, restaurants, and 
other commercial and industrial 
refrigeration applications become 
more efficient and sustainable.

LOW-GWP OPTIONS
The keynote speaker, 

state Sen. Ricardo Lara, is 
known for his tough stance 
on environmental issues, 
having recently introduced the 
California Cooling Act that is 
designed to further reduce the 
use of HFCs, which he calls 

“super pollutants.” California 
already has ambitious targets in 
place to reduce HFC emissions 
by 40 percent below 1990 
levels by 2030. The California 
Cooling Act outlines actions 
geared toward meeting these 
targets, in part by providing 
financial incentives for large 
end users, such as supermarkets, 
to buy refrigeration systems that 
utilize refrigerants that have a 
low GWP.

The incentive program is 
financed by the state’s carbon 
cap-and-trade program and 
allows end users to invest in low-
GWP technologies. Lara noted 
that one of the key barriers 

to the adoption of low-GWP 
equipment is its high first cost, 
which the incentive program can 
help mitigate. 

“California has a global 
responsibility to address the 
issues of global change, but 
we have to think locally,” said 
Lara. “Our long-term goal is 
to reach our 2050 target [to 
reduce statewide greenhouse gas 
emissions to 80 percent below 
1990 levels], while our short-
term strategy is to tackle these 
super pollutants by 2030.”

One of those low-GWP 
refrigerants is ammonia, which 
Pega Hrnjak, a professor at the 
University of Illinois at Urbana-
Champaign, discussed in detail. 
He said that ammonia is an ideal 
refrigerant, but due to its high 
charge in most types of industrial 
refrigeration equipment, it is 
not appropriate for populated 
areas. He noted that in order 
to expand the use of ammonia 
across different markets, the 

charge needs to be reduced, 
and more equipment needs to 
be prefabricated, which would 
result in lower costs, better 
reliability, and higher efficiency. 

Ideally, Hrnjak would like 
to see ammonia used in HVAC 
chillers, but he noted that no 

large manufacturers are currently 
pursuing this. One reason may 
be that the measurement of 
performance is not common in 
the ammonia systems that are 
used in industrial refrigeration. 
He said there needs to be some 
sort of capacity and efficiency 

L
ONG BEACH, 
Calif. — Contractors, 
manufacturers, end 
users, policymakers, 

BY JOANNA TURPIN
THE NEWS STAFF

MEASURED VALUES
Compressor discharge temperature 240°F

Condenser outlet temperature 90°F

Evaporator outlet temperature 30°F

Compressor inlet temperature 40°F

Ambient temperature 70°F

Box temperature 35°F

Low side (evaporator) pressure 8.8 psig (20°F)

High side (condensing) pressure 172 psig (120°F)

CALCULATED VALUES
Condenser split 50°F

Condenser subcooling 30°F

Evaporator superheat 10°F

Compressor superheat 20°F

TABLE 2: The second 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 is analyzed in this article.

HIGH COST: California state Sen. Ricardo Lara noted that one of the key 
barriers to the adoption of low-GWP equipment is its high first cost, which the 
incentive program is trying to mitigate.
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