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Optimal Design of a Heat Exchanger with Vortex Generator

Kyoungwoo Park and Dong-Hoon Choi
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Abstract

In this study the optimization of plate-fin type heat sink with vortex generator for thermal stability is
conducted numerically. To acquire the optimal design variables, the CFD and mathematical optimization are
integrated. The flow and thermal fields are predicted using the finite volume method. The optimization is
carried out by means of the sequential quadratic programming (SQP) method. The results show that when the
temperature rise is less than 40 K, the optimal design variables are as follows; B; = 2.584 mm, B, = 1.741 mm,
and = 7.914 mm. Comparing with the initial design, the temperature rise is reduced by 4.2 K, while the
pressure drop is increased by 9.43 Pa. The Pareto optimal solutions are also presented between the pressure
drop and the temperature rise.
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Table 1 Effect of vortex generator

Table 2 Baseline and optimized designs for AT <40 K

w/o vortex w/ vortex

generator generator

Max. Temp. (7)) 366.48 K 362.31 K

Temp. rise( AT ) 48.48 K 4431 K

Pressure drop( AP) 33.15Pa 37.29 Pa
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Table 3 Optimum designs for various temperature rise

Optimum

AT =38 AT =39 AT =40 AT =41
B [mm)] 3.055 2.816 2.585 2.348
B, [mm)] 2.632 2.247 1.741 1.591
¢t [mm] 7.767 7.438 7914 7.579
0, [K/W] 0.0568 0.0583 0.0598 0.0613
AP [Pa] 62.11 53.36 46.72 41.94
T; [K] 355.96 356.81 357.99 358.91
No. of iter. 13 10 8 4
No. of 67 51 42 21
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