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Abstract Recently, with the development of electronic technology, small high-power electronic
components have been widely applied in various industrial fields, including the defense industry, but
researchers are facing various thermal problems. This study was conducted on the optimization of an
air-cooled flow-path shape for cooling high-heat-flux components of an antenna arranged at uniform
intervals. We studied the effect of the thermal performance on geometric parameters related to different
cooling fin types, cross-sections, and lengths, and more geometric parameters were considered than in
previous studies. While previous studies on optimized shapes focused on the maximum operating
temperature and maximum pressure drop of components, this study focused on optimizing the fin shape
to reduce the temperature deviation between the components, as well as the operating temperature and
maximum pressure drop of the components. A performance factor was defined to evaluate the thermal
performance according to various geometries, the thermal performance was compared, and an

optimized cooling fin shape is proposed.
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Fig. 1. Subject of research
(a) Antenna Figure, (b) Section view

Table 1. Heat value and cooling air supply conditions

Item Value
Inlet Temp. 27 °C
Boun'd.ary Inlet flow rate 0.625 1b/min
Conditions
Outside Temp. 27 °C
Heat Value per TRM 8.21 W
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Table 2. Trade-off case study conditions

Condition Pressure Drop (Pa) Thpamax (°C)
Perforr.n'ance Less than 400 Less Than 60
Condition
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Fig. 2. Fin geometric parameter Case Study Conditions
(a) Fin shape and dimensional conditions
(b) Shape relation of 3 Fin Case
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Table 3. Conditions for changing the geometric shape

#Class 1 Wy Class 2 Hy, Class 3 B Foe

1 0.8 A 0.25 Wa; « 1:1
2 0.9 B 0.5Wa 8 12
3 1.0 c |omsws| ~ 21
4 1.1 D 1.0 W

5 1.2

6 1.3

7 1.4
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Fig. 4. Result of mesh sensitivity simulation
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