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Second_Order Moment M odel for Dense Two_Phase

Turbulent Flow of Bingham Fluid W ith Particles

ZENG Zhuo_xiongl’z, ZHOU Lixing 1, LIU Zhi_h o
(1. Department of Engineering Mechanics, Tsinghua University,
Beijing 100084, P.R. China;
2. Department of Mechanical Engineering, Nanchang Institute of Aeronautical Techn ology ,
Nan chang 330034, P.R. China)

Abstract: The USM_theta model of Bingham fluid for dense two_phase turbulent flow is developed,
which combines the unified second_order moment model for two_phase turbulence with the partide k-
netic theory for the inter particle collision. In this model, phases interaction and the extra term of
Bingham fluid yield stress were taken into account. An algorithm for second order moment model in
dense two_phase flow was proposed, in which the influence of particle volume fraction was accounted
for. This model was used to simulate turbulent flow of single phase and dense two_phase in pipe, it is
shown the USM_theta model has better prediction result than five_equation model, in which the partt+
cle_particle collision is modeled by the particle kinetic theory, while turbulence of both phases is sim—
ulated by the two_equation turbulence model. The USM_theta model was also used to simulate the
dense two_phase turbulent flow of Bingham fluid with particles. With the increasing of the yield
stress, the velocities of Bingham and particle decrease near the pipe centre, comparing the two_phase
flow of Bingham_particle with that of liquid particle, it is found the source term of yield stress has sig-

nificant effect on flow.

Key words: Bingham fluid; two_phase flow; yield stress; second order moment model



