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DESIGN OPTIMIZATION OF A STAGGERED DIMPLED CHANNEL
TO ENHANCE TURBULENT HEAT TRANSFER

D.Y. Shin' and K.Y. Kim"™

This study presents a numerical procedure to optimize the shape of a staggered dimpled surface to enhance
the turbulent heat transfer in a rectangular charnel. A optimization technique based on neural network is used with
Reynolds-averaged Navier-Stokes analysis of the fluid flow and heat transfer with Shear Stress Transport turbulence
model. The dimple depth-to-dimple print diameter ratio, channel height-to-dimple print diameter ratio, and dimple
print diameter-to-pitch ratio are chosen as design variables. The objective function is defined as a linear
combination of terms related to heat transfer and friction loss with a weighting factor. Latin Hypercube Sampling is
used to determine the training points as a mean of the Design of Experiment. Optimal values of the design
variables were obiained in a range of the weighting factor.
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Fig. 1 Geometry and design variables
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Design vanable Lower bound Upper bound
H/D 0.2 1.0
d/D 0.1 0.3
D/S 0.4 0.7
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Fig. 2 Comparison between predicted and measured Nusselt
number distributions.
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Table 2 Results of optimization for £=0.09

Design variable
H/D.| &/D | DS
Reference | 0.58 | 023 | 0.68 | 1.97 | 1.96 | 0.68
Optimized | 020 | 025 | 0.62 | 3.80 | 3.53 | 0.58
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