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An Implicit Algorithm of Thin Layer Equations in Viscous,
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He Hong-qing Hou Xiao Cai Ti-min Wu Xin-ping
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Abstract

Omitting viscosity along flow direction, we have simplified the dimensionless
N-S equations in arbitrary curved coordinate system as the thin layer equations,
Using the implicit approximate-factorization algorithm to solve the gas-phase
governing equations and the characteristic method to follow the tracks of the parti-
cles,we then obtained the full coupled numerical method of the two-phase,transonic,
turbulent flow, Hence, the particle size may be grouped, the subsonic boundary
condition at the entry of nozzle is treated by quasi-characteristic method in reference
plane and the algebraic model is used for the turbulent flow, These methods are
applied in viscous two-phase flow calculation of rocket nozzle and in the
prediction of thrust and specific impulse for solid propellant rocket motor, The
calculation results are in good agreement with the measurement values, Moreover,
the influences of different particle radius, different particle mass fraction and
particle size grouped on flow field have been discussed, and the influence of
particle, two-dimensional radial velocity component and viscosity om specific
impulse of rocket motor have been analysed,

The method employed in this paper possesses the advantage of saving computer
time, More important, the effect of the calculation of particle size being grouped

is more obvious,

Key words thin layer equations, two-phase viscous transomic mnozzle flow, im-

plicit algorithm



