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Experimental Study of Split Room Air Conditioner Charged
with R290 and R1270 as Substitutes to R22

Yang Linde Wu Jianhua Hou Jie

( Department of Refrigeration and Cryogenic Engineering, Xi'an Jiaotong University, Xi’an, 710049, China)

Abstract It is urgent to seek more suitable refrigerants as the traditional R22 used widely in air conditioners nowadays is under phase out
for its environmental problems and hydrofluorocarbons ( HFCs) would aggravate global warming effects, while hydrocarbons ( HCs) have
drawn public attention. In this paper, R290 and R1270 were adopted as refrigerants in a R22 original split room air conditioner to carry
out performance experiments using air-enthalpy test method. The results indicate that under normal condition, adopting R290 as a drop-in
substitute to R22 would offer 5. 0% lower cooling capacity and 10. 3% higher energy efficiency ratio (EER) , and the use of the 20% lar-
ger displacement compressor could help increase cooling capacity by 8. 9% , but reduce EER by 8.3% , however, the performance is bet-
ter than that of the original R22 system. And the performance of the R1270 system is better than that of the R290 system under normal
condition. The results also show that, with respect to the original R22 system, HC systems have higher increase rate and greater increment
in both cooling capacity and (EER) with the decrease of outdoor temperature and they have better performance when outdoor temperature
is relatively low. The results demonstrate that HCs are promising substitutes to R22 and deserve wide application prospects in air condi-
tioners.
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Tab. 1 Optimum charge and performance for systems under normal condition

X HR AW iR % IFE/KW  HEIE/ % EER e/ % TR g
R22 2.4165 - 0.7531 - 3.209 - 1150
R290 2.2948 -5 0. 6487 -13.9 3.54 10.3 550
R1270 2.4752 2.4 0. 7654 1.6 3.234 0.8 590
R290 + K HE & FE 4L 2.4981 3.4 0.7716 2.5 3.238 0.9 550
R1270 + KHER il 2.8455 17.8 0. 8904 18.2 3.183 -0.8 570
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