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Abstract Recent technological developments have led to the expansion of small, highly integrated
electronic components, but thermal management problems in electronic equipment are emerging. This
study analyzed the thermal stability of the air-cooled structure of an antenna with an array of
semiconductor transmit and receive modules that can be mounted on unmanned aerial vehicles, low-cost
aircraft, and ground platforms. Although it is difficult to obtain a high convective heat transfer
coefficient in an air cooling system compared to a liquid cooling structure, it has many advantages in
terms of specifications and cost because it does not require a separate cooling unit. The thermal stability
of air-cooled antennae was analyzed numerically, using various cooling air and thermal conditions, and
analysis and thermal stability experiments were conducted through actual antenna production and
testing. The air-cooled antenna exhibited sufficient thermal stability, and the utility of additive

manufacturing in producing multi-branch flow distribution structures was confirmed.
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Table 1. Heat Value and cooling air supply

conditions
Item Value
Inlet temp. 20 °C
3.99 Ib/min
Boundary 4.56 1b/min
conditions Inlet flow rate 5.13 Ib/min
5.7 1b/min
Outside temp. 20 °C
Total heat load 0.6 kW ~ 1.2 kW
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Table 2. Analysis and test comparative data of 64
measured temperature points according to

flow rate
Flow rate Average temp. 64 points
(Ib/min) Test(°C) Analysis(°C) Difference(%)
5.7 42.8 43.7 2.03
5.13 44.4 44.8 0.98
4.56 45.8 46.2 0.97
3.99 47.6 48.0 0.84
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