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SHAPE OPTIMIZATION OF INTERNAL COOLING CHANNEL WITH STEPPED CIRCULAR PIN-FINS

M.A. Moon' and K.Y. Kim"

This study presents a numerical procedure to optimize the shape of stepped circular pin-fins to enhance
turbulent heat transfer. The KRG method is used as an optimization technique with Reynolds-averaged Navier-Stokes
analysis of fluid flow and heat transfer with shear stress transport turbulent model. The objective function is defined
as a linear combination of heat transfer and friction loss related terms with a weighting factor. Ten training points
are obtained by Latin Hypercube Sampling for two design variables. Optimum shape has been successfully obtained

with the increased objective function.
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Fig. 1 Geometry of short pin-fin
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Fig. 2 Example of grid system
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Table 1 Results of optimization for 3= 0.4

Design variable
F F F
h/H d/H u d
Reference 0.3333 0.7046 0.6720 1.8042 1.3937
Optimized 0.7864 0.4500 0.6613 1.3467 1.2001
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Fig. 5 Streamlines on x-y plane
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