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Heat Exchanger Optimization using Progressive Quadratic Response Surface Method
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Abstract

In this study, the shape of plate-fin type heat sink is numerically optimized to acquire the minimum pressure drop
under the required temperature rise. To do this, a new sequential approximate optimization (SAO) is proposed and it is
integrated with the computational fluid dynamics (CFD). In thermal/fluid systems for constrained nonlinear
optimization problems, three fundamental difficulties such as high cost for function evaluations (i.e., pressure drop and
thermal resistance), the absence of design sensitivity information, and the occurrence of numerical noise are confronted.
To overcome these problems, the progressive quadratic response surface method (PQRSM), which is one of the
sequential approximate optimization algorithms, is proposed and the heat sink is optimize by means of the PQRSM.
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Fig. 1 Overall view of thermal system
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Table 1 Optimal results for PQRSM 6. Z2=
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2004.

] 5} 2= & 7} 512k 5 , ,
sadesl sedsigel o] <ol ASKE 51k park, D.H. Choi, and K.S. Lee, Numerical Shape
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