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Performance of a room air conditoner using R410A

according to the variation of outdoor temperature
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ABSTRACT

The system performance of a room air conditioner using R410A was experimentally
evaluated and compared with that of R22 system. The results indicated that the cooling
EER(energy efficiency ratio) of R410A was 1% higher than that of R22 at the outdoor
temperature of 35C. As outdoor temperature increases above 35°C ambient, EER of the R410A
system decreased more substantially compared with R22 system. R410A showed higher
compressor discharge temperature than that of R22 system at the outdoor temperature of

higher than 50C.
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Table 1 Properties of R22 and R410A

Refrigerant R22 | R410A
Molecular weight 836.5 72.6
Critical temp.,C 9% v 725
Boiling point,C -408 | -52.7

Liquid density, kg/m'| 1208 1107

Vapor density, kg/m' | 3828 | 53.84
Liquid specific heat,

1.212 63
kl/keC 21 1637
Vapor specific heat,
7604 .
kI/kgC 0760 1027
Liquid thermal

08725 0.10
conductivity W/mC 0.08725| 0.1025

Liquid thermal
conductivity W/mC
Latent heat, kJ/ kg | 233.7 | 256.68

ODP 0.05 0

0.01122 | 0.01266
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Fig. 1 Schematic diagram of Heat pump
system.
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Fig. 2 Cooling capacity ratio as a function of
outdoor temperature for R22 and
R410A systems.
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Fig. 3 Cooling EER ratio as a function of

outdoor temperature for R22 and
R410A systems.
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Fig. 5 Cooling capacity and EER ratio of R22
and R410A at the KS-rated condition.
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Fig. 6 High and low pressure as a function of
outdoor temperature for R22 and R410A.
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Fig. 7 Dis_charge temperature as a function of
outdoor temperature for R22 and R410A.
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