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Abstract

R-410a and R-407¢ witch have the best potential among the substances being considered
as R-22 alternatives were tested as “drop in” refrigerants against a set R-22 baseline tests
for comparison. The performance evaluations were carried out in a psychrometric calorime-
ter test facility using the residential split—type air conditioner under the ARI rating condi-
tions. Other than the use of different lubricant and a hand-operated expansion valve, one of
the commercial systems was selected for the experiment. Performance characteristics were
measured ;compressor power, capacity, VCR, mass flow rate and COP. The tests showed that
R-407c can be directly applied to the existing refrigeration system because of its similar
vapor pressure and other thermopysical properties with those of R-22. However, it required
change to the volume flow rate of compressor in order to achieve the similar performance
with R-22 because of its relatively small VCR and capacity. Meanwhile, R-410a has too high
a vapor pressure to be applied to the existing system and this feature results in relatively
low COP of the system compared to that of R-22. But th.s could be improved by changing
compressor design considering R—410a’s relatively high VCR and capacity compared to
those of R~22.
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Table 1 Indoor and Outdoor Air Conditions{ ARI Test A Conditions]
Pressure(kPa) Temperature('C) Relative Humidity (%)
Indoor Air 101.325 27.0 50
Outdoor Air 101.325 35.0 40

Table 2 Compressor Calorimeter Testing Conditionsl ARI Standard 520-90, ASHRAE Standard

23—-78]
Evaporator Condenser Ambient Suction Liquid
Temperature Temperature Temperature Superheat Subcooling
Range(C) Range(C) T ) (C)
—12t0 13 27 to 66 11 8.3
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Table 4 Summary of Test results
Air Volume Flowrate Evaporator Condenser
\ (m3/s) 0.0683 0.74178

Results R—22 R--407C R—-410A
COP 2.48 3.27 1.95
Capacity (kW) 2.7128 2.4929 3.5090
Mass flow rate(kg/h) 61.5 53.9 77.5
VCR(kJ/m?) 2548.9567 2377.5525 3718.9140
Compressor Power(kW) 1.0960 0.7620 1.8000
Compressor P(kPa) 460.35 404.70 73940 |
Inlet TCC) 35.3 37.1 344 |
Compressor P(kPa) 1755.83 1794.10 2858.99
Qutlet T(C) 79.9 75.0 90.2
Evaporator P(kPa) 602.09 544.40 9102 |
Inlet TC) 0.3 1.8 - 1.1
Evaporator P(kPa) 488.84 430.80 769.83
Outlet T(C) 9.0 9.2 6.6
Condenser P(kPa) 1705.72 1794.10 2831.84
Inlet T 771 74.8 90.1
Condenser P(kPa) 1632.78 1748.10 2776.84
Outlet T 41.3 37.7 42.9
Evaporator Temperature(C) 2.9 -0.9 1.7
Condenser Temperature(C) 43.7 43.1 46.5
Subcooling Temperature('C) Lt 2.4 3.1
Subcooling Temperature(C) 9.4 11.1 7.6
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