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Simulation on working process of 10N attitude-control thruster

combustion chamber at lower-pressure condition

MAO Xiao-fang, TANG Zhen-yu, CAI Guo-biao

(School of Astronautics, Beijing University of Aeronautics and Astronautics,
Beijing 100191, China)

Abstract: A simulation model for the working process of rocket engine combustion
chamber was described. Simulation was implemented by using this model for a 10N thruster
working at different lower supply pressures. Comparisons were made to find some character-
istics of chamber pressure and thrust of the thruster when it worked in long-pulse and short-
pulse modes at regular and lower supply pressures. According to the theoretical thrust ob-
tained by simulation and the experimental thrust in long-pulse mode, it can be concluded that
the thrust efficiencies are 94 %, 91% and 90% , respectively, while supply pressures equal to
1.48, 1.0, 0. 6 MPa, separately. Meanwhile, simulation results of short-pulse mode cases
show that, when the supply pressure decreases to 0. 4 MPa, the thruster cannot be ignited in

short-pulse mode.
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Fig. 2 Calculation flow chart of combustion chamber working process analysis model
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Fig. 6 Relationship of inlet pressure and chamber

pressure in the four long-pulse cases
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Table 2 Comparisons of experimental thrust and

simulated thrust of long-pulse case

/N /N
L1 10 10. 69 0. 94
L2 7. 384 8 14 0. 91
L3 5. 03 5. 58 0. 90
L4 4. 04
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Fig. 7 Theoretical thrusts of long-pulse operation

cases and experimental steady thrusts
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Fig. 8 Thrust comparison between short-pulse

operation cases
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