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Abstract

In this study the optimization of plate-fin type heat sink for the thermal stability is performed numerically. The

optimum design variables are obtained when the temperature rise and the pressure drop are minimized simultaneously.
The flow and thermal fields are predicted using the finite volume method and the optimization is carried out by using

the sequential quadratic programming (SQP) method which is widely used in the constrained nonlinear optimization
problem. The results show that when the temperature rise is less than 34.6 K, the optimal design variables are as

follows; B; = 2.468 mm, B, = 1.365 mm, and = 10.962 mm. The Pareto optimal solutions are also presented for the

pressure drop and the temperature rise.
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Fig. 1 Overall view of thermal system
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Fig. 2 Detailed configuration of heat sink
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Fig. 3 Numerical methodology for optimization
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Table 1 Objective functions, design variables, constraints,
and side constraints

Objective function, F(X) Ap

Design variable, X, By, By t

Constraints, g,(X), g,(X) AT <35K, B, <B,

Side constraint, 125<B,£6.0

XF<X; <XV, [mm] 1.25<B, <6.0
7.0<¢<25.0

Table 2 Geometric parameters of the baseline domain

Duct

Length 80 mm
Inlet surface 190*160 mm
Outlet surface 190*60 mm
Heat Sink

Length (L) 400 mm
Width (W) 190 mm
Height (H) 60 mm
No. of fin 25
Fin pitch (S) 7.52 mm
Base width of fin (B;)" 2.0 mm
Lower width of fin(B,) " 1.0 mm
Fin thickness (¢) " 7.0 mm
Fin height (%), 60.0 - t 53 mm
Reactor (3 EA)

Total length 160 mm
Total width 340 mm
Total height 150 mm
Exit (3 EA) 88*55 mm
Diameter of reactor (D) 75 mm
Length of reactor 125 mm

* Design variables for optimization
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Table 3 Optimum design variables for temperature rise

AT [K] Design variables [mm)]
B, B, t
33.0 2.903 2.348 10.491
34.0 2.637 1.897 10.581
34.6 2.468 1.365 10.962
35.8 2.179 1.250 11.042

* Baseline geometry, AT =38.34K

Table 4 Maximum temperature and pressure drop for
optimal and baseline models

.. [K]

max

33.0
34.0
34.6
35.8

350.35
352.02
352.62
353.83

Optimum
model

(AT)

Baseline model 356.34
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