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a liquid oxygen/ kerosene staged combustion cycle engine
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Abstract:

The statistic characteristics of the nonlinear static parameters of a liquid oxygen/kerosene staged combustion cycle

engine are simulated by Monte- Carlo method. Various stochastic interference effects, including the input propellant temperature and

pressure stochastic deviations, parts performance and structure parameters stochastic deviations, are considered, and the probability

density distribution curves of the static parameters are obtained and the distribution types are checked.
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Fig. 1 Vacuoum thrust stochastic simulation results
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Fig. 2 Mixture ratio stochastic

simulation results

Table 1 Means and standard deviations of the

stochastic simulation results

Standard
Rated Mean
deviation
Vacuum thrust/ kN 833 832. 85 2.9969
Mixture ratio 2.6 2.60 (1. 0232
Vacuum impulse/ ( my's) 3430 3430. 06 1. 8155
Temperature in
734 734. 20 4. 4289
the preburner/ K
Spin speed of
19230 19230). 51 54. 2803
turbopump/ { r/min)
Combustion chamber
16.28 16.27 0.5193
pressure’ MPa
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Fig. 3 Probability density distribution of static performances
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