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Abstract

Numerical analysis has been carried out to investigate air-side convective heat transfer characteristics
in a compact heat exchanger with flat tubes and continuous plate fins according to the aspect ratio.

RNG

k-¢ model

is applied for turbulence analysis. Simulation results such as air velocity and

temperature distributions are presented, and heat transfer coefficients are compared with previous

correlations for circular tubes.

The numerical conditions are considered for the aspect ratios ranging

from 3.06 to 5.44 and Reynolds number ranging from 1000 to 10,000. The results showed that heat
transfer coefficients decreased with the increase of aspect ratio. From the calculated results a correlation
of Colburn j factor for the considered aspect ratio in the compact heat exchanger system is suggested.
The predicted results in this study can be applied to the optimal design of air conditioning system.
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Fig. 1 Schematic drawing of the heat exchanger
with flat tubes and plate fins
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Fig. 12 Friction factor with Reynolds number for
a flat tube-plate fin type heat exchanger

01 :
—=—AR=3.06 | ]
-—- AR=3.95 ]
0 AR=5.44 | |

)

o

o

o

‘= 001t

-

S i

F=

(=]

Q

0.001

1000 0%
Reynolds number, Re

Fig. 13 Colburn j factor with Reynolds number for
a flat tube-plate fin type heat exchanger

FHHA RS ALste] A e FHAES F3IN
(AR)7} wel® 3 e Aoz AYsH mpEel

At

A= (1) Zel mde



f=C+« R}, (17)
(1,000< Re ;, <10,000, 3.06 < AR < 5.44)

o] 7] A
C=15.55—3.6296 (A R)+ 0.3261(AR)*
m=—0.4904+0.0066 (A R)— 0.0014 (A R)*

W o2 Colburn jASFE 2

& (18)3} o]
gk 4= 9t}

b

j=C« Rel, (18)
(1000< Re 5, <10,000, 3.06 < AR < 5.44)
o] 7] A
C'=0.0461+0.2309(AR)—0.02(AR)*
m =—0.3428 — 0.066 (A R) + 0.0051 (A R)*

=5
el
iy
-
%0
o

<AR<544° 9ol A A (17)3} 7o

o] =2 2006 % Aol unH] x| Yo
oA P HACH, ofo FHAF=HY T
Hnes

(1) Kay, W. M. and London, A.L., 1998, Compact

703

Heat Exchangers, Third Edition, Krieger.

(2) Kayansayan, N., 1993, "Heat Transfer Characte
rization of Flat Plain Fins and Round Tube Heat
Exchangers,” Exp. Therm. Fluid Sci. 6, pp. 263~
272.

(3) Kim, N. H., Youn, B. and Webb, R. L., 1999,
"Air-Side Heat Transfer and Friction Correlation for
Plain Fin and Tube Heat Exchangers with Staggered
Tube Arrangements," J. Heat Transfer, Vol. 121, pp.
662 ~ 667.

(4) Wang, C. C,, Chi, K. Y. and Chang, C. J., 2000,
"Heat Transfer and Friction Characteristics of Plain
Fin-and-Tube Heat Exchangers, partl: New
Experimental Data,” Int. J. Heat Mass Trans., Vol.
43, pp. 2681~ 2691.

(5) Wang, C. C., Chi, K. Y. and Chang, C. J., 2000,
"Heat Transfer and Friction Characteristics of Plain
Fin-and-Tube Heat Exchangers, partIl: Correlation,"
Int. J. Heat Mass Trans., Vol. 43, pp. 2693 ~ 2700.

(6) Yoon, Y. H., Paeng, J. G. and Yoon, K. S,
2006, “Experimental Measurement and Numerical
Computation on the Air-Side Forced Convective Heat
Transfer Coefficient in Plate Fin-Tube Exchangers,"
Society of Air-Conditioning and Refrigerating
Engineers of Korea, Vol. 10, No. 9, pp. 729 ~ 737.

(7) Moh, J. H. and Lee, S. H., 2007, "Numerical
Analysis for the Air-Side Convective Heat Transfer
Characteristics in a Compact Heat Exchangers with
Circular Tubes and Continuous Plate Fins,"Journal of
KSME B, Vol. 31, No. 12, pp. 994 ~ 1001.

(8) Yoo, S. Y., Chung, M. H., Park, D. S. and Lee,
S. S., 2002, "An Experimental Study on the Local
and Overall Heat Transfer Characteristics of a
Fin-Flat Tube Heat Exchangers,” Society of
Air-Conditioning and Refrigerating Engineers of
Korea, Vol. 10, No. 9, pp. 729 ~ 737.

(9) FLUENT User's Guide Volume, Version 6.1,
Fluent Inc.

(10) Patankar, S. V., 1980, Numerical Heat Transfer
and Fluid Flow, McGraw Hill.



