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Fig.1 Schematic diagram of antenna assembly installation
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Fig.2 Schematic diagram of antenna assembly design parameters
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Table 2 Simulation conditions
IR H/m Ma P/Pa T/K
1 0 0.246 101325.0 288.15
2 1524.0 0.266 84307.3 27824
3 4572.0 0.551 57182.0 258.43
4 7315.2 0.670 39271.0 240.60
5 9906.0 0.729 26818.9 223.76
6 12496.8 0.780 17873.9 216.65
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Fig.6 Case 1 to Case 6 antenna assembly internal and external surface pressure contours
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Fig.7 Pressure contour map of the middle section of the antenna component under Case 6 (XZ plane, Y=0 )
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Fig.8 Pressure coefficient distribution diagram of the middle section of Case 1 to Case 6 (XZ plane, Y=0)
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Table 3 Simulation analysis results from Case 1 to Case 6

T P ./Pa P../Pa P, /Pa Py/Pa
1 104226.0 97441.1 100007.0 4219.0
2 87604.9 81593.2 83700.3 3904.6
3 67351.0 49098.4 55926.5 11424.5
4 49842.0 30007.8 38009.3 11832.7
5 35387.2 18359.3 25835.5 9551.7
6 24392.8 9690.0 17160.7 7470.7
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Fig.9 Pressure curves under different operating conditions
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Fig.12 Case 1 to Case 6 antenna assembly internal and external surface pressure contours
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Fig.15 Pressure contour map of the middle section at the small hole under Case 6 (XZ plane, Y=310mm)
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Table 4 Simulation analysis results from Case 1 to Case 6

T4 P, ./Pa P./Pa Py/Pa
1 101608.0 96171.9 5436.1
2 98436.0 81172.5 17263.5
3 71901.7 48666.4 232353
4 68835.6 29932.7 38902.9
5 66904.5 18237.0 48667.5
6 66190.9 9762.18 56428.72
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Fig.16 Pressure coefficient distribution diagram of the middle section of the small hole in Case 1 to Case 6 (XZ plane, Y=310mm)
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Fig.19 Diagram of cross-sectional velocity at different moments (XZ plane, Y=310mm)
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steady-state results
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Simulation Analysis on Pressure Load Calculation for Civil Aircraft Antenna
Assembly

Guo Wentao', Shi Hai?, Xu Jianxin', Xu Bingxian', Ma Chao'
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Abstract: The structural safety of civil aviation antenna components is one of the important factors to ensure flight
safety. In order to investigate the influence of internal and external pressure difference load on the structural safety of
civil aircraft antenna components during flight, and to evaluate the rationality of the size design of pressure relief holes
for antenna components, This paper adopts the Computational Fluid Dynamics (CFD) method to simulate the load
distribution of internal and external pressure difference and the process of ballast change of a typical aircraft antenna
component under normal flight and airtight failure conditions. The calculation results show that under normal flight
conditions, the differential pressure load of the antenna component is small and relatively uniform, and the internal
pressure of the antenna component will decrease with the decrease of atmospheric pressure, and is slightly less than
the atmospheric pressure. Under the condition of airtight failure, the pressure differential load in a specific area of the
antenna assembly will increase significantly, and the internal pressure of the antenna assembly will rise rapidly when
the airtight failure occurs until it reaches a stable value. The research in this paper provides some reference and input
for the design of antenna components.
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