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Feasibility Study of R290/R600a Mixed Refrigerant in
Room Air Conditioner
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Abstract ; In the view of the problem that R22 which is used in room air conditioner has high global warming potential
a low global warming potential hydrocarbon-mixed refrigerant composed of R290 and R600a at a ratio of 95% /5% was
proposed to replace R22. The environmental and thermophysical properties of R22,R290,95% R290/5% R600a were
analyzed based on REFPROP 9. 1 and calculated under theoretical conditions. In the R22 room air conditioner of an
explosion-proof laboratory, performance tests were conducted on three refrigerants under rated cooling and heating
conditions and the data were analyzed. The results show that under rated cooling conditions, the input power of mixed
refrigerant is 17.31% lower than R22 ,and the cooling capacity is 85.85% of R22; under rated heating conditions , the
input power of mixed refrigerant is only 80.58% of R22,and the heating capacity is 8. 72% lower than R22; under the
two working conditions, the coefficient of performance of the mixed refrigerant is 3.82% and 13.26% higher than that of
R22 ,respectively; In addition,the performance parameters of the mixed refrigerants have little difference with R290,and
the coefficient of performance is slightly higher than R290,especially under heating conditions. In summary,the R290/
R600a mixed refrigerant has excellent performance and has the feasibility of replacing R22 in the room air conditioner.
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Table 1  Refrigerant critical parameters
kSl I AR /K It - e 7/ MPa PR /K JEE IR I/ (kg - kmol ~1) Oopp Gewe
R22 369.30 4.990 0 232.34 86.468 0.03 1810
R290 369. 89 4.2512 231.04 44.096 0.00 20
95% R290/5% R600a 372.37 4.286 3 231.75 44.634 0.00 20
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Figure 2 Thermal conductivity of saturated liquid
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Figure 3  Viscosity of saturated gas
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Figure 4  Viscosity of saturated liquid
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Table 2 Theoretical cycle performance comparison

T ¥ 1) WBEIET)/MPa ZERIET)/MPa B B i/ (W) - kg ™')  BREAI IR/ (K - kg ™) Ceor
R22 2.194 5 0.625 35 147.77 32.30 4.575

I R290 1.9233 0.597 61 253.96 56. 84 4.467
95% R290/5% R600a 1.869 8 0.571 17 253.86 56.15 4.521

R22 2.194 5 0.625 35 151.56 33.21 4.564

I R290 1.9233 0.597 61 263.02 58.45 4.500
95% R290/5% R600a 1.869 8 0.571 17 262.89 57.78 4.549

R22 2.1945 0.625 35 158.50 33.21 4.773

I R290 1.923 3 0.597 61 278.14 58.45 4.759
95% R290/5% R600a 1.869 8 0.571 17 277.85 57.78 4.809
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Table 3 Experimental conditions
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Figure 5 Principle diagram of refrigeration

system in explosion-proof laboratory
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Table 4 Suction and exhaust temperature and pressure of compressor under rated cooling and heating conditions

A WU/ C HER I/ C W% J1/ MPa $E5E 7/ MPa
BRI A A BUETIR A A BUETI A A WoE R 7 A

R22 7.090 -0.398 3 76.37 77.79 0.604 3 0.490 4 1.857 8 2.028 1
R290 19.740 5.160 0 70.26 66.95 0.565 4 0.487 3 1.548 3 1.5913
95% R290/5% R600a 19.670 9.490 0 69.10 67.18 0.5399 0.470 1 1.5511 1.583 5
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Input power under rated

cooling and heating conditions
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