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Abstract

In order to solve the problem of high surface temperature, which restricts the engineering appli-
cation of phased array antenna on high mobile platform, this paper puts forward a design idea of
surface heat insulation design and internal high efficiency thermal control, and puts forward an
antenna heat shield design method which can be applied to isolate the high temperature of 300°C
~400°C. The influence of antenna heat shield on the radiation characteristics of phased array an-
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tenna is simulated and analyzed. It is concluded that thicker heat shield has great influence on an-
tenna beam direction and antenna gain, and it needs to be corrected and compensated in practical
engineering application. The above design ideas and methods have been simulated and applied in
engineering, and the relevant methods can significantly improve the electrical performance and
environmental adaptability of phased array antenna under high mobility platform, and provide a
technical basis for the development of high-performance and high-temperature resistant phased
array antenna prototype.
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Figure 1. Schematic diagram of the structure of the radome
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Figure 2. The thermal conductivity varies with temperature
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Figure 3. Simulation model of heat insulation radome
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Figure 4. Insertion loss when electromagnetic waves normally incident on radome
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Figure 5. Insertion loss when departure from normal 20° incidence radome
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Figure 6. Insertion loss when departure from normal 40° incidence radome

El 6. HIREIER 40° N5 Rk ERTHVBNIRFE

Figure 7. Simulation model of antenna array and heat shield
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Figure 8. Orientation diagram of the receiving antenna array with the radome not loaded @20.4GHz (Phi = 0°)
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Figure 9. Orientation diagram of the receiving antenna array with the radome not loaded @20.4GHz (Phi = 90°)
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Figure 10. Orientation diagram of the transmitting antenna array with the radome not loaded @30.2GHz (Phi = 0°)
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Figure 11. Orientation diagram of the transmitting antenna array with the radome not loaded @30.2GHz (Phi = 90°)
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Figure 12. Orientation diagram of the receiving antenna array when the radome is loaded @20.4GHz (Phi =0°)
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Figure 13. Orientation diagram of the receiving antenna array when the radome is loaded @20.4GHz (Phi =90°)
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Figure 14. Orientation diagram of the transmitting antenna array when the radome is loaded @30.2GHz (Phi = 0%)
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Figure 15. Orientation diagram of the transmitting antenna array when the radome is loaded @30.2GHz (Phi = 90°)
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