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An Experinmental Study on Evaporative Heat Transfer Characteristics in
Micro~Fin Tubes Before and After Expansion Process
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ABSTRACT: An experimental study on evaporative heat transfer characteristics in micro-fin
tubes before and after expansion process has been performed with R-22. Single-grooved
micro-fin tubes with outer diameter of 952mm were used as test sections, and it was
uniformly heated by applying direct current to the test tubes. Experiments were conducted at
mass flow rates of 20 and 30 kg/hr. For each mass flow rate condition, evaporation tempera-
ture was set at 5 and 15C and heat flux was changed from 6 to 11 kW/m’. The evaporative
heat transfer coefficient of micro-fin tubes after expansion is decreased because of the crush
of fins and enlargement of inner diameter compared to that before expansion. Convective
boiling effect decreased remarkably at higher quality range in the micro-fin tube after
expansion, and the difference of the heat transfer coefficient in micro-fin tubes before and
after expansion was greater for higher quality region. The evaporative heat transfer coefficient
of the micro-fin tube after expansion was 19.9% smaller on the average than that before

expansion.

Key words: Evaporative heat transfer coefficient(3% @324 <), Micro-fin tube(vle]Z 29
#), Tube expansion(Z3#), R-22
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(a) before expansion

(b) after expansion

Fig. 1 Scanning electron microscope (SEM) photographs of the cross-sectional fin shape of
micro—fin tubes before and after expansion.
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Fig. 2 Schematic diagram of evaporative heat transfer test rig to compare the characteristics before

and after expansion of micro-fin tubes.
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Table 1 Specification of the micro-fin tubes
in this study.

Model number 9PRF30C
Outer diameter 9.52£0.05 mm
Inner diameter 8.52 mm
Bottom thickness 0.30+0.03 mm
Average thickness 0.36 mm
Fin height 0.20+0.02 mm
Helical angle 18£2°
Fin width 0.24%0.04 mm
Number of fins 60
Fin angle 53+10°
Thermal conductivity 0.387 kW/mK
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Fig. 4 Variation of heat transfer coefficient
versus quality in the micro-fin tubes
before and after expansion.
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Fig. 5 Variation of heat transfer coefficient for
different mass flow rates in the micro-
fin tubes before and after expansion
(Tsat=5C, q"=6kW/m’).
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Fig. 6 Variation of heat transfer coefficient
with respect to heat flux in the micro-
fin tubes before and after expansion

(Tsat=5C, m=30kg/hr).
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