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Forced Convection Correlation for Single Circular Fin—tube Heat Exchanger
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ABSTRACT: This work was performed to investigate the heat transfer characteristics of the
circular fin—tube heat exchanger. This paper contains the experimental data for the seven
kinds of fin geometries. The correlation of Stasiulevicius agreed with the experimental data at
high Reynolds number, however not well at low Reynolds number. The Nusselt number was
well correlated with Graetz number, and showed a transition near Gz=10. An empirical cor-
relation proposed in the present work agreed well with the experimental data.
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Fig. 1 Schematic diagram of the circular finned-
tube heat exchanger.
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Table 1 Dimensions and the circular-fin tube

heat exchanger used in the present
work (Unit: mm)

Tube Fin Fin Fin
diameter | diameter | pitch |thickness| Symbol

(D) (D,) (F,) (Fu)

25.4 38.1 254 0.40 A
25.4 38.1 468 0.40 O
25.4 446 254 0.40 &
254 446 468 0.40 O
25.4 57.2 254 0.40 ¥
25.4 57.2 468 0.40 +
16.7 28.3 3.45 050 ¢
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Fig. 2 Comparison of heat transfer coefficient.
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Fig. 4 Comparison of the present data with
the correlation of Stasiulevicius.
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Fig. 5 Comparison of the present correlations
with experimental data.



588 e LE]

& wrgstn gk ¢ 4 AHEEH WM #
g3tel FFste] HE&F F5 AdE zest 2
{8t

4. 2 E

d 733 & A7 gE 7Fe] dd 9488

43¢ dudrl AAUF dde 54¢ 49
2 oJgHez 1FY AA o 2L Fed

At
(1) 99 d¥A-Ad¥gqe gAY H5o U@
AYAAE A Fs2 Stasiulevicius7} A ¢ A
A vwsta AEIYH. Stasiuleviciuse]
22 %2 Reynolds oA+ #8314 Reynolds
z

3z
U4 E 49T 4% 3% A3

I

N
—_

(2) 89 74, 39 HF A4, 8L FT
o2 AoFt Graetz &t UFAolst B 3
Q] Nusselt®} A#Ao] A JElT) Graetz
71 10 A A g Holrt #FHATh

(3) B AFdAM H2AFoln ud e
AAsF I, £ A@ae AgAFge gFEAX
3% o2 Z dA3AH.

Y X o

= 72

2 d7Ee 0840 5472472000~
1-30400-009-2) A X|go g o] FojHFYT}

nE8

el

. Shah, R.K., 1983, Compact heat exchanger

surface selection, optimization and computer
aided thermal design, in Low Reynolds Num-
ber Heat Exchanger, Hemisphere Publishing
Co., Washington, pp. 845-874.

. Webb, R.L., 1994, Principles of Enhanced

Heat Transfer, John Wiley and Sons, pp.
125-159.

. Zukauskas, A., 1987, Heat Transfer of Finned

Tube Bundles in Crossflow, Hemisphere
Publishing Co., New York, US.A.

. Kays, W.M. and London, A.L. 1964, Com-

pact Heat Exchangers, McGraw-Hill, U.S.A.,
pp. 220-224.

. Stasiulevicius, J., Skrinska, A., Zukauskas,

A. and Hewitt, G. F., 1988, Heat Transfer of
Finned Tube Bundles in Crossflow, Hemi-
sphere Publishing Co., New York, pp.50-
74.

. Kang, H.C,, Kim, M. H. and Cho, D. Y., 2001,

Heat transfer coefficient of a single circular
fin~tube heat exchanger, Proc. of Korean
Journal of Air-Conditioning and Refrigera-
tion, Vol. 1, pp. 460-465.



