A144, A43, pp.7-12, 2009. 12 / 7

W
Joh
>
Eas
X
ne

L

o
£
i
=2
ri

# FAH A%

rc
L=
OF
ol

VERIFICATION OF FIN EFFICIENCY THEORY FOR THE CIRCULAR FINNED-TUBE HEAT EXCHANGER
BY NUMERICAL EXPERIMENT

H.C. Kang,' B.B. Lim” and JH. Lee’

The purpose of the present study is to investigate the convective heat transfer characteristics and the validity
of fin efficiency of the circular finned-tube heat exchanger by using commercial CFD code. The heat transfer
coefficient obtained by using the laminar model was 22% overestimated to the experimental data. The fin surface
temperature compared with the experimental data measured by the liquid crystal method. The fin efficiency by the
present numerical experiment, defined as normalized and averaged fin surface temperature, was greater than the
theoretical fin efficiency and the difference is increased at high value of the factor mre
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Fig. 2 Theocratical fin efficiency for the circular finned-tube heat
exchanger (from [13])

4 @% @A 13 s AP BAB} 4PN WA
Foltk. o714 ksh = 219] &

T’O /,10
o= (7—1) [1 +0.351n(7)] ®)

Table 1 Dimensions and test conditions of the heat exchangers in

the present work
Parameter Symbol | Unit | Dimension
Tube Dimeter D mm 254
Fin Dimeter D, mm 50.8*%, 44.6
Fin pitch Pr mm 4.8% 2.54
Fin Thickness t mm 1.0
Thermal conductivity
. k W/mK | 401% 12.83
of fin
Wall temperature T, °C 100.0
Inlet fluid temperature Toin °C 0.0
Air Velocity u m/s 0.663-6.63

* Reference condition
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Fig. 3 Numerical domain and grid in the present study (a)
computational domain, (b) fin domain, (c) air domain
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Fig. 4 Comparison of heat transfer coefficient of the present
numerical experiment with Kang's correlation[18]
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Fig. 6 Isotherm lines of the fin in the present numerical experiment
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Fig. 7 Contours of normalized temperature for circular finned tube
heat exchanger measured by Kang [17]. (T* = 0.485) at Re
=7,088
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Fig. 8 Comparison of the fin efficiencies by the present numerical
experiment with the theory
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