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COMPUTATIONAL PREDICTION FOR HIGH ALTITUDE
PLUME CHARACTERISTICS OF ROCKET MOTOR

Liu Qingyun Cui Jisong Zhang Ping

(Beijing Institute of Technology)

Abstract: A simplified analytical model for gas expansion into vacuum is con-
structed in this paper. According to the model homogeneous-shock-layer theory and
Newtonian thin-shock-layer theory, the approximate solutions are given and a com-
puter code is programmed. This code can be used to calculate the boundary of a
plume, the velocity and density variations in the core region of the plume flowfield,
and the characteristic parameters of the plume for the rocket motors at the altitudes
from 100km to 2000km. It is shown that the computational results have a basical a-
greement with the comparable ones from relative references.
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