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Abstract In this study, external condensation heat transfer coefficients (HTCs) of two non-azeotropic refrigerant mixtures
of HFC32/HFC152a at various compositions were measured on both 26 fpi low-fin and Turbo-C enhanced tubes, of 19.0
mm outside diameter. All data were taken at the vapor temperature of 39°C, with a wall subcooling of 3~8 K. Test results
showed that the HTCs of the tested mixtures on the enhanced tubes were much lower than the ideal values calculated by
mass fraction weighting of the pure component HTCs. Also, the reduction of HTCs due to the diffusion vapor film was
much larger than that of a plain tube. Unlike HTCs of pure fluids, HTCs of the mixtures measured on enhanced tubes
increased, as the wall subcooling increased, which was due to the sudden break-up of the vapor diffusion film with an
increase in wall subcooling. Finally, the heat transfer enhancement ratios for mixtures were found to be much lower, than
those of pure fluids.
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Fig. 2 Detailed description of test tube.

Table 1 Specifications of the 26 fpi low fin tube
and Turbo-C tube
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Outside Fin Fin thickness
Tube type diameter height at tip at base Fins/m
(mm) (mm) (mm) (mm)

A A4

Low-fin 18.9 1.21 0.25 0.58 1,024

Turbo-C 18.9 0.76 0.25 0.35 1,654

2 rE oh K

A4Y A L=

Low-fin tube

Turbo-C tube

Fig. 3 Cross sections and surfaces of 26 fpi low fin
tube and Turbo-C tube.
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Table 2 Experimental condition

. HFC32, HFC152a,
Test refrigerants

HFC32/HFC152a
Sat. vapor temp. 39T
Flow rate(coolant) 60 g/s
Wall subcooling (at int::,r\I/(als 80;( 1 K)
Heat flux 3 kW
Heat transfer area 0.017356 m’
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