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Abstract R32 has a number of advantages compared to R410A, such as zero ODP and less GWP value. It is now regarded as a possible
substitute refrigerant for R410a. This paper presents a comprehensive review of the application of R32 on air conditioners and heat pumps
by comparing both operational performances, such as the system efficiency and the requirement of refrigerant charge, between systems u-
sing R32 and R410a, and physical characteristics, such as lubrication oil preference and flammability, between both refrigerants. The
comparison indicates although systems using R32 have slightly higher energy consumption and discharge temperature of compressor, it has
much larger cooling capacity than that using R410a. Hence, R32 is ideal to replace R410A. However, there are still limitations for sprea-
ding the application of R32, such as the possible deterioration of system performance caused by a high compressor discharge temperature
and the restriction on the refrigerant charge amount due to the A2L level flammability of R32. Nonetheless, domestic and international leg-
islations tend to set less restriction for the application of R32. This tendency will certainly promote researches on using R32 to replace
R410A in domestic air conditioner and heat pump systems.
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Tab. 1 Cooling performance of R32 and R410A in nominal condition

il 751 FEL/W FIXE COP - AHXHFRE/C %51/ MPa 7RI T3/ MPa JkLE
R32 1050 1.04 22.7 3.856 0.777 4.96
R410A 988.3 1 0 2.985 0. 709 4.21
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Tab. 2 Drop-in test results for small commercial unitary

W H coP R410A HES IR B/ °C COoP HFC32COP [,/ % HESIREE/C
FrRUESIE 2.9 76.5 3.2 111. 4 86. 3
FrfE il 4 4.2 63.9 4.3 102.5 73.4
FRIRN K RA ZAZHEESHEREH S TRLWER
Tab. 3 Cooling performance for high ambient conditions for residential unitary
il 71 R410A HFC32
2 N [ KT/ YR Bk iR B/ °C 26.7/19. 4 26.7/19. 4
EHNAERE/C 35 52 35 48 52
RSB e s 1700 1530
S50 GWP 43 L/ % 29
/W 4075.0 3385.0 3156.0 4127.0 3572.0 3369.0
VR B R R % 100 71. 4 100% 86.6  81.6
cop 3.99 2.18 4.16 2.73 2.38
COP %3 H %/ % 100 64.4  54.6 104. 1 68.4  59.6
HES IR/ C 64. 8 82.4  90.5 78.2 93.8  101.5
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Tab. 4 Inerting concentration of three inflaming retarding

medium to several flammable mediums ( volume fraction % )

cHIRE | R290 R600a R32
ﬁ%it C3H8 C4H10 CHZFZ
R134a 13.87 10.8 8. 11
RI25 10. 53 9. 60 4.32
R227ea 7.86 7.59 3.37

TE SRR, 2l 17 ~ 23 BB U, AR D38 200W

x5 —ET RAATEAMEFERES (5% ) 724

Tab. 5 Flammability and ignition generation of some refrigerants

¥ 71 LFL/% UFL/% R/ C SRR/ C /N KRR/ M WRBE (531 72 +
R32 14. 4 29. 3 648" >250" " 30 HF,CO,CO,
R410A — — 732 8 >750% " >250* " — HF,CO, CO,
R290 2.5 10 450" 650" 0.25 €0, Co,
R1234yf 6.2 12.3 405 * >250" 5000 HF,CO,CO,
W AR A MSDS, * * £ Y, Calm ] M. FERRET 2001,
A, EA A5 SR IE A 520 1, X I i 2 PR
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