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Stochastic simulation method of performance
reliability estimation on liquid
propellant rocket engine

Wang Haiyan, Liu Hongjun
(Xi’an Aerospace Propulsion Institute, Xi’an 710100, China)

Abstract: In this paper, the random disturbance factors that affect liquid propellant rocket engine
performance are analyzed. An engine reliability estimation method that based on stochastic simulation
is put forward. Using the stochastic simulation method, the reliability of a liquid oxygen/kerosene
staged combustion cycle upstage engine is analyzed, and the regularity distribution of main
performance parameters and the reliability of these parameters within certain deviation range are
obtained.
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Tab.1 Relative deviation of disturbance factors
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Fig.1 Vacuum thrust stochastic simulation results
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Fig.2 Vacuum impulse stochastic simulation results
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Fig.3 Mixture ratio stochastic simulation results
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Tab.2 Means and standard deviations of dimensionless

performance parameters
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HAHES 1 0.0096226
HAE L 1 0.0093549
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Tab.3 Assumed distribution and significance test results
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