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Abstract: Accurate simulation of plume flowfield is the basis of plume effects assessment of space thrust-
ers. Both continuum and rarefied flow regimes are contained in the plume flowfield of thrusters, therefore, de-
coupled Navier—Stokes (N-S) and Direct Simulation Monte Carlo (DSMC) method is usually employed to sim-
ulate this kind of flow problem. To ensure both high accuracy and high efficiency when using decoupled N-S/
DSMC method to solve vacuum plume flowfield of thrusters, the DSMC inflow and nozzle wall boundary condi-
tions are investigated. By detailed comparing with the experimental data for the plume flows of a low—total—pres-
sure thruster in literature, reasonable methods for setting boundary conditions, including the location of DSMC
inflow boundary, reflection type of nozzle wall and wall temperature, are set up. When using these methods to
simulate practical high—total-pressure thrusters, computational efficiency reduces seriously. Series of numerical
tests are conducted, which show that the DSMC inflow interface can be set by starting from the nozzle exit and
laying along the Knc. contour line of 0.05, meanwhile in the practical cases, wall temperature setting makes lit-
tle influence on the simulation results.
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Fig. 1 Sketch of plume flowfield simulation using decoupled
N-S/DSMC method
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Fig. 2 Diagram of the testing conical nozzle
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Fig. 6 Comparison of pitot pressure in different DSMC inflow
position cases
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Fig. 14 Comparison of density results between reference case
and the cases which locate interface along Kne. contour lines
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Fig. 15 Comparison of transitional temperature results
between the cases which locate interface along Kne. 0.05 and 0.1
contour lines separately
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Fig. 16 Comparison of density results between reference case
and the cases with wall temperature set to 700K and 1000K
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