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Computation based on the Simons model for vacuum plume
ZHANG Jianrhua, CAl Guorbiao

( School of Astronautics, Beijing Univ. of Aeronautics and Astronautics, Beijing 100083, China)

Abstract:

The plume from the attitude controlling rocket motor nozzle has an obvious effect on the aireraft in vacuum. Compu-

tation based on the Simons model for vacuum plume was presented considering the expansion of the isentropic core and boundary lay-

er. The vacuum plume parameters distribution was obtained. Simons model is a rapid estimation method for vacuum plume calculation

in the design of attitude controlling rocket motor nozzle on the satellite, airship and other aircraft, as well as the test research.
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Table 1 Size and condition for nozzle flow

Nozzle throat radius R/ mm 1.0
Nozzle area ratio A g/ A | 100
Nozzle exit angle O/ (%) 20
Gas N»
Stagnation temp. T IK 1000
Stagnation pressure p " /MPa 10
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