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Experimental Study on Heat Transfer Characteristics of Evaporation
using Propylene Refrigerant

Jung-In Yoont - Ho-Saeng Lee* - Jae-Dol Kim** - Seok-Kwon Jeong***

Abstract : In this paper, evaporating heat transfer characteristics in the refrigeration
and air-conditioning facilities were studied wusing the environmentally friendly
refrigerants R-1270 (Propylene), R-290 (Propane), R-600a (Iso-butane) and HCFC
refrigerant R-22. The test tube was surrounded by an annulus with water flowing
counter to the refrigerant. The tube is copper, with an outside diameter of 12.7mm and
the wall thickness of 1.315mm. The test results showed that the local evaporating heat
transfer coefficients of hydrocarbon refrigerants were superior to that of R-22 and the
maximum increasing rate of heat transfer coefficient was found in R-1270. The average
evaporating heat transfer coefficient increased with the increase of the mass velocity
and it showed the higher values in hydrocarbon refrigerants than R-22. Comparing the
heat transfer coefficient of experimental results with that of other correlations, the
presented results had agood agreement with the Kandlikar's correlation. This results
form the investigation can be used in the design of heat transfer exchangers using
hydrocarbons as the refrigerant for the air-conditioning systems.
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Table 1 Experimental conditions T oyou
Refrigerant Qew=Mew” Cp.an fT dt ()
Working fluid 5:2230 Ré_lgggé
Condensing Temperature (K) | 313.15 Qo= er (Lo = i o) (2)
Evaporating Temperature (K] | 268 ~ 278
Mass Flux [ke/m* s) | 100~250 714, Q. Eol WME AdEss %
Chilled water = o o -
kW]E A, o Yol ZEY d=
Temperature of Eva. Inlet [KM 288.15 (kW)E verde. Q gri7h B2 5H i
Mass flow rate [ke/h) | 330 ~ 570 g4g el m, S m,< 47 TE5 €

[ Computer |

Mass figw meter

1. Compresscs 2. Receiver 3. Accumulator 4. Mass Flowmelsr & Strainer
§. Expansion Valve 7. Oil Separator 8. Candenser 9. Evaporator 10. YS Mpter
11. Date Acquisition System 12, Chiled Water Tank 13, Coollng Water Tank 4. Heat Exchanger

Fig. 1 Schematic diagram of experimental apparatus
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Fig. 2 Setting of temperature sensor
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Fig. 3 Heat balance in the evaporator
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