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CFD analysis on the process of solid rocket gas jet driving liquid column

Wang Jian, Ruan Wenjun, Wang Hao, Zhang Lei
(School of Energy and Power Engineering , Nanjing University of Science
and Technology, Nanjing 210094, Jiangsu, China)

Abstract: A complex unsteady multiphase flow field is produced in the process of solid rocket gas jet
driven liquid column. In this work, to study the temperature-reducing effect of the liquid column on
the jet flow field of the solid rocket motor and reveal the flow evolution and the interaction between
gas and water, the coupling flow and phase transition process of the gas and liquid column are simula-
ted using the VOF multiphase flow model coupled with the FLUENT software. The results are com-
pared with the calculation results of the jet flow field where no liquid column exists. The calculation
results show that the pressure, temperature and velocity fluctuation in the jet flow field decreased
when the liquid column is taken as an equilibrium body. The turbulence in tensity in the jet flow field
is reduced. The development of the axial displacement of the jet flow field is reduced by the vaporiza-
tion of the gas and the liquid column as well as the blocking action of the liquid column. The peak
pressure is reduced by 0. 9 MPa, the peak temperature by 503 K and the peak velocity by 291 m/s in
the core area of the jet flow field, thus verifying the temperature-reducing effect of the liquid column
on the gas jet flow field.

Keywords: multiphase fluid mechanics; gas jet driven liquid column; volume of fluid model; tempera-
ture reduction
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