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Simulation of Atomic Oxygen Interaction with Space Station
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ABSTRACT: Objective To predict the AO ram flux of the space station on the orbit. Methods Through modeling of space
station configuration and setting of orbit/attitude parameters, preliminary simulation calculation and analysis were performed
for the AO ram flux of the space station on the orbit for 20 years using the Kepler calculation method. Results AO ram flux
data all over the spacecraft was obtained. Conclusion Through data analysis, it was revealed that the maximum AO ram
flux reached up to 5.79%10% atoms/cm’. The ram flux data at the surface of different positions of the ISS could provide
technical support for the configuration design and material selection of the spacecraft.
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Fig. 1 Density distribution of the neutral atmosphere compo-

nents in LEO
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Table 1 AO density computation results of the ISS working envi-

ronment
| ETRE | ETRE
BE/cm™ B /cm™
2020 1.79E+08 2030 7.53E+07
2021 2.54E+08 2031 1.79E+08
2022 2.50E+08 2032 2.54E+08
2023 1.85E+08 2033 2.50E+08
2024 1. 10E+08 2034 1.85E+08
2025 6.03E+07 2035 1. 10E+08
2026 3.48E+07 2036 6.03E+07
2027 3.38E+07 2037 3.48E+07
2028 3.38E+07 2038 3.38E+07
2029 3.39E+07 2039 3.38E+07
FERL 20 4 1.20E+08

RIGGETT T, 4 2020 4 K5, 25 (]34 20 45
A A NI 28 32 1 R AR B T D 1 4R - 2% B O
1.20x10° em™, £ 4800 i 7 A F- 2% B an &1 2 iy
N. ATDIA L, 2021 4F 2022 4EJR T EE BB E N
2.50x10° em™ , &b F = W ;2026—2029 4F Ji T %
T 2 A AR, KREEE 3x107 em ™, 23 ] JFL T4
3.01
2.5¢
2.0t
1.5¢
1.0+
0.5}
S S S S S ST S S S

BERE /(% 10 em™)

B2 28 [l AR A AR O 1 0T 2
Fig.2 Average AO densities of the ISS orbit in each year
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Fig. 3 Schematic diagram of AO impact on the surface of

spacecraft
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Fig. 4 Modeling of the ISS configuration
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Table 2 Computation results of the AO flux attacking the 1SS

within its lifetime

i it Ry
g R/ em™ R/ em™
2020 3.29E+19 4.32E+21
2021 4.66E+19 6.09E+21
2022 4.57E+19 5.99E+21
2023 3.39E+19 4.45E+21
2024 2.05E+19 2.69E+21
2025 1. 13E+19 1.49E+21
2026 6.66E+18 8.73E+20
2027 6.48E+18 8.51E+20
2028 6.48E+18 8.51E+20
2029 6.49E+18 8.52E+20
2030 1.41E+19 1.85E+21
2031 3.29E+19 4.32E+21
2032 4.65E+19 6.09E+21
2033 4.59E+19 5.99E+21
2034 3.40E+19 4.45E+21
2035 2.05E+19 2.69E+21
2036 1.13E+19 1.49E+21
2037 6.66E+18 8.73E+20
2038 6.48E+18 8.51E+20
2039 6.48E+18 8.51E+20
TEHL 20 4 4.42E+20 5.79E+22
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Fig. 7 Simulation result of the AO flux attacking the ISS for 20

years
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