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ABSTRACT: The shape of plate-fin type heat sink is numerically optimized to acquire the
minimum pressure drop under the required temperature rise. In constrained nonlinear opti-
mization problems of thermal/fluid systems, three fundamental difficulties such as high com-
putational cost for function evaluations (i.e., pressure drop and thermal resistance), the absence
of design sensitivity information, and the occurrence of numerical noise are commonly con-
fronted. Thus, a sequential approximate optimization (SAQ) algorithm has been introduced be-
cause it is very hard to obtain the optimal solutions of fluid/thermal systems by means of
gradient-based optimization techniques. In this study, the progressive quadratic response sur-
face method (PQRSM) based on the trust region algorithm, which is one of sequential appro-
xXimate optimization algorithms, is used for optimization and the heat sink is optimized by
combining it with the computational fluid dynamics (CFD).
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Duct Heat Sink

Fig. 1 Overall view of thermal system and
coordinate system.
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Table 2 Optimal results for PQRSM

Design variables [mm]

AT [K] B, B, ; AP [Pa)
33.0 3.307 2.204 10.905 69.59
34.0 2.961 1.691 11.374 57.68
35.0 2.611 1.267 10.541 51.67
36.0 2.256 1.250 9.355 46.22

Baseline
38.34 2.0 15 7.0 53.23

Table 3 Optimal results for SQP method"?

Design variables [mm]

AT [K] B, B, ; AP [Pa)
330 2.903 2.348 10.491 72.95
34.0 2.637 1.897 10.581 58.21
35.0 2.468 1.365 10.962 5354
36.0 2.179 1.250 11.042 47,68

Baseline
38.34 20 15 7.0 53.23
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Fig. 8 Relationship between pressure drop and
temperature rise in heat sink.
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