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DSMC simulation of nozzle flow of bipropellant attitude control engine

WANG Ping-yang, CHENG Hui-er, YANG Wei-hua
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Abstract: To accurately obtain the parameters of different species in a nozzle, the direct simulation Monte Carlo ( DSMC)
method in combination with the variable soft sphere (VSS) model was employed in the analysis of a low-density gas flow in a small
nozzle. Comparison of the present results for simple gas with those of previous work in reference shows that the results are believable.
Based on this, the mixed gas flow in the bell-shaped nozzle of a bipropellant engine was simulated. The results show the integrated ef-
fect of the pressure and thermal diffusion caused the heavy gases to move towards boundary layer.
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Fig.1 Nozzle geometry and computational grid

Table 1 Various species and VSS parameters
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Fig.2 Comparison of velocity
profiles in the nozzle exit plane
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Fig.5 Contours of translational (upper)
and rotational (lower) temperature

Fig.3 Comparison of temperature
profiles in the nozzle exit plane

Fig.4 Velocity profiles
in the nozzle exit plane
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Fig.6 Dimensionless species mole
fraction in the nozzle exit plane
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Fig.7 Translational temperature and
pressure profiles in the nozzle exit plane
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