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THE MOVEMENT OF HYDROMETECR PARTICLE
CLOUD IN A BOW SHOCK LAYER

Zhao Guoying
(Institute of Mechanics, Academia Sinica)

Abstract

High speed vehicles during reentry may encounter condensed phase
H,O in the form of ice particles or liquid droplets, which form so-called
particle cloud. These particles must traverse the shocked air layer enve-
loping the reentring vehicle prior toimpacting the surface. The interaction
between the gas and the particles in the shock layer is usually investi-
gated by calculating the trajectory of every particle in the gas {low field
without consideration of the presence of other particles (this method is
called that of one-way coupling). This paper presents a gas-(solid and
liquid) particles two-fluid flow model, including the interaction (i.e. the
mass, momentum and heat transfer) between the two phases (that is, a
two-way coupling is taken into account), and the dissociation and ioniza-
tion of the air and the dissociation of the steam (from the particle
cloud). The model is solved by using the method of lines. The flow field
of gas and particle cloud are obtained and the applicable range of onc-way

coupling is studied. Finally some interesting discussions are performed.



