Journal of the Korea Academia-Industrial http://dx.doi.org/10.5762/KAIS.2012.13.12.5655
cooperation Society

Vol. 13, No. 12 pp. 5655-5660, 2012

AT clEs °$%F 1EE dud] AAE HF

Theoretical approach on the effective heat exchanger design using
boundary layer theory

Dong-Yeon Lee' and Moo-Yeon Lee”
ISchool of Mechanical Engineering, Yeungnam University

?School of Mechanical Engineering, Dong-A University

2 o B A7Y B A AN olgsle] nAE AW AAE AT oy AT AL E
Amab|o] o] AGET Qi At W Wt ol AT 4 At UP B el Hhste] AAF WA el
dhote] et 4= W 2w AAF Al e dgAse Wekd Uehna gk eie] @ el Helo)
RBS YHAFOR NFF 4 ot thie] W Ale] 5L WRGBOR UFAAT o2 ANE &)
gt AvHoz dmslsle] naS W AAENS Nk 9lstel AAF HHS FWT S Uk WAL ol
Moz AAsHET, olefat BHoIA AY B Wol Azt Bk Wol ulste] AABABO] ST & 4 AU

Abstract The objective of this study is theoretically to suggest the effective heat exchanger design method
using boundary layer analysis. The boundary layer formation and interruption on rectangular plate and round
plate fins are explained and the heat transfer coefficients showed with the variation of the velocity and
temperature boundary layer. In addition, the flow pattern on one plate fin surface considered as external flow
and flow pattern between fins considered as internal flow. As a result, theoretical method for the boundary
layer interruption avoidance is suggested and the heat transfer coefficient of the round plate fin was higher
than that of the rectangular plate fin because of the less thermal and velocity boundary layer thickness except
the centerline.
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(b) Internal flow between fins
[Fig. 11 Schematic for a boundary layer analysis
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[Fig. 2] Analysis of the boundary layer thickness and heat

transfer coefficient on one fin surface as external
flow with the variation of the Reynolds number
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[Fig. 3] Analysis of the boundary layer thickness and heat
transfer coefficient on one fin surface as external
flow along plate length
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(a) rectangular plate fin

(b) round plate fin
[Fig. 4] Configurations of the rectangular plate fin and

round plate fin
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