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Condensing Heat Transfer Characteristics of Propylene Refrigerant

ABSTRACT: This paper deals with the heat transfer characteristics of R-1270 (Propylene),
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R-600a (Iso-butane) and R-290 (Propane) as an environment friendly refrigerant and R-22 for

condensing. The experimental apparatus has been set-up as a conventional vapor compression
type heat pump system. The test section is a horizontal double pipe heat exchanger. A tube

diameter of 12.70 mm with 1.32mm wall thickness is used for this investigation. The test
results showed that the local condensing heat transfer coefficients of hydrocarbon refrigerants
were higher than that of R-22. The average condensing heat transfer coefficient was obtained
with the maximum value in R-1270 and the minimum one in R-22. Comparing the heat

transfer coefficient of experimental results with that of other correlations, the presented re-
sults had a good agreement with the Cavallini-Zecchin's correlation. It reveals that the natu-

ral refrigerants can be used as substitute for R-22.
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 2 Photograph of heat exchangers.
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Table 1 Experimental conditions

R-22,
Working fluid %__12297(;?’
Refrig- R-600a
erant | condensing temperature [K] | 308~318
Evaporating temperature [K]| 275
Mass flux [kg/m®"s] 100~250
Cooling Inlet temperature [K] 278
water Mass flow rate [kg/h] 600~840
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Fig. 3 Heat balance between @, and @, in the
condenser.
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cients vs. quality.



Z2 g Yuje] F2AME S #d 4P A7 643

10

+ 720 ki ® R290
Gew 0 kg e R-$00a
[ = R22

s R-1270
(13 at

h,,, [KW/m?K]
~

. . . )
100 120 140 160 180 200 220 240
G, [kg/m’s]
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Fig. 6 Comparison of heat transfer coefficient with another correlations (Out side diameter=12.07 mm).
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