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Performance study of R32 and R410A in Household Air Conditioners
Liu Sizhe Zhang Chao

( School of Energy and Environment, Zhongyuan University of Technology, Zhengzhou, 451191 )
[ Abstract ] According to the overall target of "carbon peak" in 2030 and "carbon neutral" in 2060, the replacement of
refrigerants in the refrigeration and air-conditioning industry has been accelerating. The use of R32 as a transitional replacement
refrigerant for R410A has been gradually promoted in domestic air-conditioning systems. In this paper, the performance of the same
domestic air-conditioning system with @® Smm evaporator was tested under seven different working conditions using R32 and
R410A as refrigerants. The experimental analysis results show that R32 can directly replace R410A without changing the structure
of air conditioning system, and the cooling (heating) capacity and energy efficiency ratio of R32 system are higher than those of
R410A; the exhaust temperature of R32 system is slightly higher than that of R410A, and the annual energy consumption rate is
also higher than that of R410A. The research results lay a good foundation for the further promotion and application of R32 in
domestic air conditioning system. The results of the study lay a good foundation for further application of R32 in domestic air
conditioning systems.
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Table1 Theoretical thermal performance of R32 and R410A

a7 R410A R32
AHXS 73 B i 72.59 52.02
IG5 S (MPa) 4.81 5.78
44°CRHMAFIZEIRIE ) 2.6624 2.7292
44°CHY A LEFAZE (kD /kg: 2.0386 2.2547
44°C IR AL 83.345 111.57
44°C IR S JTRGE (uPa: 92.271 90.155
GWP 2100 675
FHXS 7R = 1 0.71
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Fig.1 Schematic diagram of enthalpy difference laboratory
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Table 2 Test results of R32 refrigerant in the prototype
SEEGTIH BoERY PGS RIRES KRS BUERIR P RS
E MR ERIERE C 35/24 35/24 29/19 29/19 20/15 20/15 20/15
FEAMFRERIREEC 27/19 27/19 27/19 27/19 716 7/6 2/1
A& (m¥/h) 992.0 1003.0 991.4 689.1 976.7 893.2 902.7
H O & (W) 3277.9 1544.4 3533.7 1610.7 4775.9 2281.6 4411.6
Hls O hE (W) 936.76 408.59 834.11 218.14 1297.88 438.46 1607.12
fet (COP) 3.50 3.78 4.24 7.38 3.68 5.20 2.75
JE4ENLAZE (Hz) 53 19 53 19 78 36 100
HA (O 84.2 47.5 78.3 41.6 73.1 44.5 81.6
E Qe 19.9 20.0 19.8 15.9 -0.8 1.8 -8.3
FIER (2) 600 600 600 600 600 600 600
e RPGERSIE: BRFE Yy 46.6min, AR AN 5.4min.
3 R410A FAFITEREHL AN AR
Table 3 Test results of R410A refrigerant in the prototype
SEEGTIH BUERIA  hEgA KRR KBRS BUESREA REdiE RERHI
FEAMUTFIRERIEE (C) 35/24 35/24 29/19 29/19 20/15 20/15 20/15
EANMFESKRE (O 27/19 27/19 27/19 27/19 7/6 7/6 2/1
& (m¥/h) 1053.9 1065.1 1048.6 726.5 1041.1 948.5 980.5
fA (FO 7 (W) 3087.5 1508.5 3203.0 1560.0 4750.4 2216.5 4350.6
HA (O TR (W) 994.34 409.38 894.52 213.22 1382.48 425.30 1720.59
Rl (COP) 3.11 3.68 3.58 7.32 3.44 5.21 2.53
IE4ENURE (Hz) 53 19 53 19 78 36 100
HA O 77.8 45.1 69.3 39.6 70.7 38.6 76.9
A5 (C) 10.7 20.4 8.1 18.0 -1.1 2.1 -5.7
R (g 860 860 860 860 860 860 860

E: RBPRIRHIF: BRAEE N 44.8min, TR EA 4.4min.
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Fig.2 Comparison of cooling (heat) capacity under

different working conditions
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Fig.3 Comparison of cooling (heat) power consumption
under different working conditions
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Fig.4 Comparison of COP under different working
conditions
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Fig.5 Comparison of compressor discharge temperature
under different operating conditions
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Table 4 Seasonal energy consumption rates for R32 and R410A
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R32 5.51
R410A 5.17

3.81 4.77
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