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Abstract : Experimental results for heat transfer characteristic and pressure gradient of HCs refrigerants
R-290, R-600a, R-1270 and HCFC refrigerant R-22 during condensing inside horizontal double pipe heat
exchangers are presented. The test sections which have one tube diameter of 12.70 mm with 0.86 mm
wall thickness, another tube diameter of 9.52 mm with 0.76 mm wall thickness are used for this
investigation. The local condensing heat transfer coefficients of hydrocarbon refrigerants were higher than
those of R-22. The average condensing heat transfer coefficient increased with the increase of the mass
flux. It showed the higher values in hydrocarbon refrigerants than R-22. Hydrocarbon refrigerants have
higher pressure drop than those of R-22 in 12.7 mm and 9.52 mm. This results from 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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11. Data Acquisition System 12, Chilled Water Tank 1. Cocling Water Tank 14, Heal Exchanger
Fig. 1 Schematic diagram of experimental
apparatus
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Table 1.

Refrigerant R22 R290 | R1270 | R600a
1357 7| 11917 | 1372~ 440~
1378 1245 1488 434
Condensing 3097 | 3097 | 310~ 308~
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Mass flux [kg/m*s] 150 ~ 250 62~ 150
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[mm]
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Fig. 2 Heat balance in the condenser
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coefficient vs. quality
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Fig. 5 Pressure drop vs. quality
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