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Study on Performance Characteristic of Water-Cooled Type Heat Pump
Using Hydrocarbon Refrigerants

Chul-Ho Jun* - Ho-Saeng Lee* + Jae-Dol Kim** « Jung-In Yoon##*

Abstract : This study of the performance characteristics of natural refrigerants such as
R-290(propane). R-600a(iso-butane) and R-1270(propylene) has investigated to compare
with conventional HCFC’s refrigerant R-22 for water-cooled heat pump system. The
experimental apparatus has basic parts of cycle that uses the water as a heat source.
The performance of the water-cooled system using hydrocarbon refrigerants had been
getting better than R-22 from start-up to the similar evaporating temperature after
stabilizing system. Through the above, it is possible that hydrocarbon refrigerants could
be drop-in alternatives for R-22.

Key words : Heat pump system(€#z= AlA¥), Natural refrigerant(Aidn}), R-290(Z =
#). R-600a(clayeh), R-1270(Z28#), Water-cooled(594))
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Table 2 Experimental conditions
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5 = = [ L
—ql' (<) UH E— T%__O}'%i U:] Ué]l]“ l}]xﬁ 7] %ﬂ“ ?l Chilled water
R-22& Z4d3td 433 thgo @547 ¥ Temperature [K] 988 ~298
€ TUxAoR FHs ¥Zdds 7L 5 Mass flow rate [kg/h] 600~900
J== st Cooling water
Ao ALE-H Yo 8 EAXNE ST 2% Temperature [K] 298~ 308
5CE 71%2.2 Table 19 Yepinot. Mass flow rate [kg/h] 840~1080
Table 1 Thermophysical properties of pure refrigerants at 5T
. Specific Heat
Density Enthalpy
Absolute 3 [k]/(kg - K)] Thermal . .
'I‘[(?ér}p Refrigerant | Pressure Ckg/m’] (k)/ke] Vapor Conductivity [n\lfilcsrcoos(iitZe]
[MPal [W/(m - K)] P
Liquid | Vapor | Liquid | Vapor Cp Cv
R22 0.5841 1264 24.79 205.9 406.8 | 0.7611 | 0.5836 0.09261 2067
R290 0.5510 5221 | 11.98 | 2127 580.0 | 1.8180 | 1.4820 0.10290 1198
5
R600a 0.1862 5748 | 4998 | 2116 562.4 | 1.6700 | 1.4730 0.10450 1883
R1270 0.6782 537.1 | 14.26 | 2123 582.3 | 1.6960 | 1.3290 0.12100 1269
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