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Natural Convection Correlation of Circular Finned Tube Heat Exchanger

Hie-Chan Kang® « Hyun-Soon Jang*

Abstract © An experimental study has been conducted on the natural convection heat
transfer for the 7 kinds of circular finned tube heat exchangers. Empirical correlation
was suggested at the range of 3.500(Ra{800.000, 1.6{Do/Di{3.0, 0.19¢(P{/Di0.34. The
92% of experimental data agreed with the correlation within 10%.
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Table 1 Dimensions and the circular-fin tube heat
exchanger used in the present work (unit in

mm)

Case D, | P | D t | Symbol
DI2P19 | 284 | 45 4
DI6P19 | 381 | 45 e
DI9PI9 | 445 | 45 A
Doapto | 572 | 45 | 38| 15| m
D28PI9 | 664 | 45 +
DI9P25 | 445 | 60 N
DI6P34 | 381 | 80 O

Bare tube” - - 254 - &P
D30P20° | 762 | 508 | 254 | 05 x

1) Conditions of the numerical simulation
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Fig. 1 Circular finned-tube heat exchanger studied in
the present work
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Fig. 2 Schematic diagram of experimental setup in

the present study
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Fig. 3 Comparison of heat transfer coefficients for
the present geometries
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Fig. 4 Effect of fin diameter on the Nusselt number
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Fig. 6 Comparison of the present correlation with the
experimental data for the natural convection
of the circular fin-tube heat exchanger
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