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Parametric optimization design of curvilinear heat sink based
on the minimization of entropy generation rate

ZHOU Jian-hui, YANG Chun xin

( School of Aeronautic Science and Engineering,

Beijing University of A€ronautics-and Astronauties, Beijing 100191, China)

Abstract: Based on the procedure of the parametric-design“and numerical simulation,
the parametricdesign softw are for.optimally-designing-the radial heat sink was developed uti-
lizing VB language, allowing to generate-automatically high quality hexahedral meshes. The
numerical simulation could\also be performed automatically, and the results of the entropy
generation rate of farrsink assembly were obtained. Geometry parametric investigations a-
chieved quickly by/the program were carried out to examine the effect of various design pa
rameters on-the performance of the farrsink assembly by choosing one parameter as the con-
trol variable,“Which can provide physical insight into the flow and heat transfer characteris-
tics of the heat sinks and deep understanding for the optimization of the heat sinks. The
multr parameter constraint structural optimization procedure based on the combination algo-
rithms with parallel computational fluid dynamics (CFD) was performed on the farrsink as-
sembly for minimization of the entropy generation rate. Results show that the entropy gener-
ation rate of optimal curvilinear heat sink is decreased by 7% as compared to the initial de-

sign.

Key words: curvilinear heat sink; integration design; parametric design; optimization;

entropy generation (EG); computational fluid dynamics ( CFD)
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Fig. 2 Various types of radial heat sinks
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Table 1 Baseline design of curvilinear heat sink
/mm / mm / mm /mm / mm / mm
20 42 0.4 35 120 30 16
1 2 3 4 5 6 7
/mm 20 23.6 27.3 31 34. 6 38.3 42
/() 65 58 52 55 57 52 48
/() 0 2.5 5 7.5 10 12.5 15
CPU
/mm / mm / mm / mm /mm /W
28 28 1.8 15.89 10. 98 130
/mm / mm / (r/min) /mm /mm / mm
80 25 4000 1 7 15 2
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Table 2 Entropy generation rate of various types of radial 4
heat sinks with optimal fin number , 95 , 78445.9
mm’, 40% (R= 42mm, H = 35mm
). 160
/ / / / ( 91474. 4mm”,
(W/K) (W/K) (W/K) (W/K) 47%)
(160) 0.04094 0.00208 0.00398 0.04700
(150) 0.04092 0.00204 0.00372 0.04668 R R
(115) 0.04077 0.00213 0.00365 0.04655 >
(110) 0.04062 0.00196 0.00383 0.04646
( ) (
(95) 0.04015 0.00187 0.00384 0.04587 )
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Table 3 Design parameters of optimal solutions at
0.065 r various stages
0.060 |
DOE GA MOST
0.055
gs 1 /mm 20 22 2 2
0.045 | /mm 0 45 44.7 45
o 530 %5 80 105 130\.455 180 fmm 0.4 0-4 0-4 0-4
17 5% /mm 35 40 40 40
120 120 120 109
7 /mm 30 38 32.3 32.5
Fig. 7 Optimization history of objective function /mm 16 17 17 17
4
Table 4 Comparison of optimal solutions at various stages
DOE GA M OST
/ (kgl s) 0.0244 0.0239 0. 0249 0.0258
/Pa 32.046 33.026 30. 968 28. 00
/ (K/W) 0.228 0.2146 0.214 0.210
/( W/ K) 0.04122 0.0386 0. 0384 0.0378
/( W/ K) 0.00221 0.0022 0.00215 0.00205
/ (W/K) 0.00371 0. 00374 0.00383 0.0039
/( W/ K) 0.047 0.0445 0. 0443 0.04375
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