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Evaporating heat transfer characteristics of R-22 alternative

hydrocarbon refrigerants at heat exchanger using grooved inner tube
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Abstract

In this paper, evaporation heat transfer characteristics at a inner grooved tube were studied
using a fhew natural refrigerants R-290, R-600a and HCFC refrigerant R-22. Experiments were
performed in the inner tube with outside diameter of 12.70 mm, having 75 fins with a fin height of
0.25 mm.

The following results were obtained from this research.

On the evaporating heat transfer characteristics, the maximum increment of heat transfer
coefficient was found in R-290. Average heat transfer coefficient was obtained the maximum value
in R-290 and the minimum value in R-22. It reveals that the natural refrigerant can be used as a
substitute for R-22. In the grooved inner tube, 70% of the increment of the heat transfer coefficient
was obtained compared to the smooth tube. Comparing the heat transfer coefficient between
experimental result and simulation data of other s, the Kandlikar s correlated equation was
closely approximated to the author’ s experimental results in the smooth tube or grooved inner
one.
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NOMENCLATURE
SYMBOLS
G mass velocity, [kg/m? s]
h heat transfer coefficient, [kW/m? K]
m mass flow rate, [kg/h)
Q heat capacity, [kW]
q heat flux, [kW/m?]
x quality, [ /]
SUBSCRIPTS
avg average
cal calculated
e evaporator
exp experimental
L local
w wall
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Fig. 1 Schematic diagram of experimental apparatus.
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Fig. 2 Detail of evaporator of grooved inner tube.
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Fig. 3 Variation of the heat flux and quality in the
evaporator.
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Fig. 4 Comparison of local heat transfer coef-
ficients to quality.
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Fig.5 Comparison of average heat transfer
coefficient as refrigerant mass velocity.
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