=0 XS EE|X](2001), AH10d Mi2S
Energy Engg. J(2001), Vol. 10, No. 2, pp. 166~175

Bl BB YuElel Z7IE AKSSMO it SXIsHA

UsH* - HRE™ . 2
sl Fcl S vesl Z)Agalat, seoldiekm Ad g ARIBEE
weol TG ofuix| 2z

Numerical Study for Air-Side Flow Characteristics of Fin-Tube
Heat Exchangers with Oval-Tube

kkck

Seong-Tech Kim®, Yun-Ho Choi** and Hyung-Taek Kim

Department of Mechanical and Industrial Engineering, Ajou University
Department of Energy, Ajou University

2 o

A3 dwdr|e] T8S SUA717] Hskie dAEE A b glolA Fasgl dEe s W
QUE 5499 Tyl dasi ¥ dFelM £309F e 9 Fale] Aaes <lak B2 gl
< ZA2AT17] S8l Bl dWab) 2 Tefslg o o] 2 X ARkl 33X B|9lEA Navier-Stokes
FEF ol4sle] T715 4% dMEgrk o] e Azl Azl WA A1 (scalar implicit
approximate factorizationy22}, F7Ha}e) F3EAE 221} FAANRUE Mg 2 Ak #Hww
ol ERd3el] dizle] MA)7E 03, 0.5, 0752 759} 9 BAbe] LT e AlAu)F) 0.52) BRI o
sl 715 H55 AMslgon olF A%e] Aua uimsishd. Huwle] A4, srEvdsigee das
slaste] MAw)7L 2ol S etk AE & ¢ Aden, 9319 Ags Tedt fUESE W9l
YIS 71522 o 5% oJ31e] W2 Ao FdaA fA=Ee AL B 4 ol £ulwe] e o
Al EAEE ¥ dEstE Bwg 2R RoEoR WU S gles ¥ 4 ggleh

Abstract — In order to improve the efficiency of the fin-tube heat exchanger, the enhancement of air side
heat transfer characteristics which play a major role in determining the thermal resistances is necessary. In
the present study, a three dimensional incompressible Navier-Stokes code is used to analyze the air-side per-
formance of oval-ube heat exchanger which expects to reduce the high pressure drop caused by the
improvement of fin shape. The code employs scalar implicit approximate factorization in time, finite volume
formulation and second erder wpwind differencing in space. The flow and heat transfer characteristics of
oval-tube heat exchanger with plane fin and slit fin are investigated and results are compared with those of
round tube heat exchanger. In the case of plain fin, the pressure drop decreases as the aspect ratio decreases
and heat transfer cocfficient remains nearly the same value within 5% of those of round tube for the velocity
range considered. For the slit fin case, it can be seen that the use of oval tube decreases high pressure drop
associated with slits effectively.
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