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Study for Substitutions of R22 in Air Source Heat Pump Water Heater
HE Jun,TAO Leren, YUAN Chaoyang, YU Zhongyang

(Institute of Refrigeration and Cryogenics, University of Shanghai for Science and Technology ,Shanghai 200093 , China)

Abstract ; According to different system performance under different working conditions of R22's alternative refrigerant in
air source heat pump water heater, the theoretical analysis using single stage compression heat pump system, the results
showed that the performance of R134a and R407C were more excellent. But considering the higher global warming
potential, they were not suitable for long-term use as a refrigerant. In addition to the problem of slightly higher exhaust
temperature , the overall performance of R32 was the best. With the development of the technology to effectively reduce
the exhaust temperature of the compressor in the market, in the air source heat pump water heater, R32 refrigerant has
a better application prospect than R22 refrigerant.
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Table 1  Thermodynamic conditions C
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Figure 1 P-h diagram of heat pump
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Table 2 Comparison of thermal performance

under 1 working condition

HBF p./MPa p./MPa Q,/kW Ceopon T,/C
R22 0.68 2.42 183.1 4.48 94.7
R32 1.10 3.93 281.4 4.24 110.1

R134a 0.41 1.68 166.9 4.47 75.4

R410A 1.08 3.83 178.9 4.05 90.9

R407C 0.64 2.52 175.6 4.13 83.8

A3 T2 B TR
Table 3 Comparison of thermal performance

under 2 working condition

HIVEF p./MPa p./MPa Q,/kW Ceop T,/C
R22 0.91 2.42 176.7 5.68 88.9
R32 1.47 3.93 265.4 5.35 99.1

R134a 0.57 1.68 163.8 5.75 71.9

R410A 1.44 3.83 170.6 5.12 85.6

R407C 0.87 2.52 169.2 5.53 80.3
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Table 4  Comparison of thermal performance

under 3 working condition

HBF p./MPa p./MPa Q,/kW Ceopon T,/C
R22 0.42 2.41 194.0 3.37 108. 4
R32 0.69 3.93 306.4 3.21 128.7

R134a 0.24 1.68 171.6 3.24 80.0

R410A 0.67 3.38 185.1 3.05 102.1

R407C 0.31 2.52 184.5 3.12 94.8
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Figure 2 Cgp, of working condition at

different condensing temperatures
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Figure 3 Cooling capacity per unit volume of working
condition at different condensing temperatures
2.2.3 K LFEAFREERE N 4L
MIE 4 WTLUE H, R22 (R32 il RA10A 76K [V
TRLE T 10 40 AR AT, BB V2 BER T,
TP L5 ) 4 U AR A B TR H TEr BRI 23S
I, R134a 1 546 F ek, 10 R407C A fe /e 1EZS
RUTEHOR R GG IRT, 5 R 5 e 45 LR BUAR R
BN AR T EAPLE R TAE, P, B
IR I, RAOTC B 38 , 1T R134a JEANRIAR,

6 -
—a— R22
—e— R32
51 —A— Rl134a
—o— R410A
—v— R407C
=
&= 4
==l
3 .
2

0 45 50 55 60 6 70 75
A REERE/C
M4 BITRAERREADERRETRESL
Figure 4 Compression ratio of working condition at
different condensing temperatures
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Figure 5 Compressor exhaust temperature of working

condition at different condensing temperatures
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