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Numerical Analysis of Flow and Heat Transfer in Duct with Repeated

Cylindrical Blockages by Non-orthogonal Coordinate Transformation

A 9 B oo A @

Y. D. Choi, G. H. Lee

ABSTRACT

This paper is concerned with the prediction of two dimensional turbulent flows in the

parallel plate with the repeated cylindrical blockages. The purpose of this paper is to find the
effect of the eccentricity and the pitch of the repeated cylindrical blockages on the flow field,
heat transfer coefficients and friction factors.

A special technique is developed for the solution of the fully developed turbulent recir-

culating flow, in which the flow field varies periodically. A non-othogonal coordinate trans-

formation is employed to solve the momentum and the energy equations.

The results show that the pitch ratio or the eccentricity of the repeated blockages become

smaller, or the Reynolds number of the flow larger, friction factors and heat transfer coefficients

increase.
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(— : Top wall - Nu/Nu,, -----; Bottom wall ~Nu/Nit , —-— ; Top wall ~C¢, ——; Bottom wall-C¢)
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((): Nusselt number,

A Frition factor,

[J: Goodness factor)
(O O:Y/H=0.5:@, &, B : Y/H=0.3875 in(b) and (e)
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