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The Application Analysis of Hydrocarbons as Refrigerants on
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Abstract Hydrocarbons as one of the natural refrigerants have drawn much attention for their excellent thermophysical properties and en-
vironmental performance( ODP =0,GWP is extremely low). This paper compares the operational performances of HCs with several con-
ventional refrigerants, discusses the research progress of the application of HCs on small commercial freezers from the point of theory and
tests, and expounds the progress on compressor, lubricating oil and other relevant aspects. Compared to the traditional refrigerant used in
small commercial freezers, hydrocarbons have much higher unit mass refrigerating capacity and COP, lower exhaust temperature. Moreo-
ver, in actual operation, their cooling rate is faster and noise level is lower. However, hydrocarbons are flammable. Although the refriger-

ant charge of small commercial freezers is small, relevant fire or explosion experiments should be done when hydrocarbons leak from a

small commercial freezer.
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Tab. 1 The performance parameters under low-

temperature conditions

e Ceor g/ (kl7kg) ¢,/ ( kJ/m*) t,/C €
Ry ok > A

1 B2 FEIAERE R BN LR R2  2.017  149.0 1265.4  115.8 7.574
] P 2223 S T A S TG A 9 B2 X HCs RS02  1.788  90.5 1200. 0 86.3  6.908
TV R RGP REHEA TIIFST , IF 5 /NBU R R VA ¥R AR RSO7A 1.680  94.7 1222.0 80.0 7.082
R GE R R T T HERE LA RAO4A 1.667  96.4 1169.9 8.2 7.223
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Tab. 2 Main performance parameters of refrigerants under standard condition

S8 R22 R404A R134a R290 R600a HCM1 HCM2
Bk 11/ kPa 2146.97 2543.97 1470. 58 1882. 62 762.32  1100.452 1152. 04
KR ES1/kPa 216. 61 267. 40 115. 80 217. 60 62.43 92. 34 150. 63
HEAIRE/C 173. 44 126. 93 134. 21 129. 64 115. 88 128.33 130. 48
JEH 9.9 9.51 12.70 8. 65 12.21 11.92 10. 10
BN RS R/ (KI/m?) 1187. 69 1144.28 664. 97 1025. 20 358.43 505. 48 755. 60
PR BT R i/ (k) kg) 156.29 106. 72 139. 81 262.37 247.11 272.13 270. 00
/W 94.17 74. 54 84.57 162. 39 145. 12 167.93 167.97
CcoP 1. 66 1.43 1.65 1.62 1.70 1.62 1.59
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Tab. 3 Main performance parameters of refrigerants under the actual conditions

ZH R22 R404A R134a R290 R600a HCM1 HCM2
Bk 71/ kPa 1354.79 1612.70 886. 85 1217. 55 465. 37 685. 95 965. 66
KK JE 1/ kPa 170. 92 212.72 89. 44 175. 39 49.34 74. 41 120. 93
HEIREE/C 123.52 84. 16 91. 00 88.21 76. 62 87.02 89.01
FE L 7.93 7.58 9.92 6.94 9.43 9.22 7.99
PN RFHNA R/ (KI/m’) 1141. 33 1200. 55 642. 12 1042. 36 357.70 507.21 759. 99
PR TV =/ (kI kg) 171.51 126. 48 157.63 298. 11 281. 67 305.75 302.73
HI/w 76.19 60. 16 68. 81 131. 60 117.76 135.94 136.27
CoP 2.25 2.10 2.29 2.27 2.39 2.25 2.22
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Tab. 4 Characteristics of refrigerator oil
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Tab. 5 R290 material compatibility
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