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Design and Optimization Analysis of Liquid Cooling for a Missile-Borne
Phased Array Antenna

YANG Ke, GUO Wei-wei
(AVIC China Airborne Missile Academy, Luoyang 471099, China)

ABSTRACT: Based on the theory and method of water-cooled forced cooling, the thermal design of a phased array radar an-
tenna was carried out, and liquid cooling scheme was formulated. The fluid-solid coupling thermal simulation model was built
based on the CFD simulation software FIOEFD. The temperature change of the key test point on the antenna was introduced by
the thermal simulation for the heat dissipation of the antenna. The thermal simulation results showed that the maximum tem-
perature of the key test points was within the allowable operating temperature range in the whole tethered test. And there was
redundant time for cooling in each test period. Thermal simulation analysis indicated that the thermal design project of this de-
vice fulfilled the requirements, which also provides guidance and suggestions for the design improvement of the equipment and
the optimization of the test project.
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Fig.1 Layout of antenna cooling structure
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Fig.2 Position of heating chip
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Tab.1 Thermophysical parameters of coolant
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Tab.2 Thermophsical parameters of structural materials
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Tab.3 Temperature values of key test points at the end of 90 s
power-on for each cycle
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Fig.3 Temperature change curves of key test points: a) 16-channel backplane and chip temperature change; b) outlet fluid tempera-

ture change
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Fig.4 Velocity distrbution of liquid cooling plate for antenna
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