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Study on Transient Thermal Analysis Method for Active Phased Array Antennas

ZHAO Qing, HU Jia-yu
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

ABSTRACT: Objective To reduce calculation time for transient thermal and flow simulation of the active phased array antenna
in accordance with the certain calculation accuracy. Methods Taguchi method was used to analyze the relevant parameters of the
device position, T/R component size and other parameters in a millimeter-wave T/R component. ANOVA and factor effect
analysis were adopted to indicate several parameters affecting the calculation accuracy of the simplified model and give the pa-
rameter range that can guarantee certain accuracy. Results The method presented was used to simulate and compare component
and antenna array. The experimental results show that the error of the measured results of the individual component and the
simulation analysis result of the individual components was less than 11%; the detailed modeling of T/R components and The
maximum total error of the antenna array modeled by the simplified T/R component was 5.1 ‘C and the minimum error was
1.2 C. Conclusion Under the premise of W/D<0.8, the overall modeling of the chip in the component is simplified, and the ac-
curacy of the simulation calculation can satisfy the engineering design requirements regardless of whether the single component
or the antenna array is calculated.

KEY WORDS: thermal transient analysis; T/R component; model simplification; thermal test; active phased array antennas
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