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Numerical simulation for temperature in a monopropellant
thrust chamber on the orbit
SHEN Jun', LIU Werqiang', TANG Jiarr hua’

(1. Inst. of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China;
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Abstract  Based on a thermal model of monopropellant thrust chamber system including its components such as adiabatic
frame, catalyst bed, nozzle etc., temperature simulation was carried out by FEM with axisymmetric unstructured Delaunay girds gen-
erated and transient temperature distribution. Thermo soakback phenomena. electrical heating efficiency of catalyst bed and outer
space radiation were analyzed. The results show that the insulation design of adiabatic frame and outer space radiation on nozzle can
prevent blight of thermasoakback on electromagnetic brake and jet generator. It also shows that electrical heating is a reliable method
which ensures a permissive temperature range can be maintained hefore work.
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Fig.1 Thermal model of monopropellant thrust chamber
( hwFlange; (3 Adiabatic frame; @ (®Chamber;
U Catalyst bed: v-Nozzle; -Adiabatic canister)
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Table 1 Material thermophysical properties

Pari No. NW/(m.K) B (kg/m*) el J (ke K)
iv 16.7 7.9 10° 500
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Fig.2 Mesh division of monopropellant thrust chamber
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Fig.3 Flow chart of thermal calculation
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Fig. 4 Temperature variation with
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Fig.7 Temperature variation with

time for position D
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Table 2 Temperature of dot C in two schemes

Temperature/ C
Scheme
t= 100h (= 200h t= 210h t= 310h
Cl 36.715 133. 687 122. 460 326. 721
C2 29.763 114. 684 101. 043 128. 864
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Fig. 10 Balance of rocket engine system’ s energy
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