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Tab.1 Ice particle viscosity models in different

flow regions
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Tab. 2 Physical parameters of ice slurry

WAEM o/ (kg em ) d/pm a/ %
i AR 917 100
AR AR 986

p/(kgem tes™ 1)

11.3~31.5 —
88.7~68.5  5.032X107°

0.008
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Tab. 3 Simulation condition summary
D/m as/ % tn/(m = s™H) Ren
11.3 0.22~2.02 479~4 400
16.1 0.22~2.02 401~3 680
0.016
27.5 0.22~2.02 250~2 294
31.5 0.22~2.02 280~1 929
27.4 0.36~1.28 514~1 826
0. 020
31.3 0.36~1.28 427~1 507
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Fig. 1

Full development of ice slurry flow in horizontal pipe
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Fig.2 The comparison of pressure drop of ice

slurry in horizontal pipe between simulation
results and experimental data under various

conditions
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Fig. 3 The comparison of pressure drop between
simulation results and experimental data in

laminar flow
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Fig.4 Error analysis of mathematical model for ice
slurry pressure drop prediction in horizontal

pipe
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Simulation of pressure drop for ice slurry flow in horizontal pipes by CFD
WANG Ji-hong', WANG Shu-gang', ZHANG Teng-fei"', LIANG Yun-tao’

(' 1.School of Civil Engineering, Dalian University of Technology, Dalian 116024, China;
2. State Key Laboratory of Coal Safety Technology, Shenyang Branch of China Coal Research Institute,
Shenyang 110016, China )

Abstract: To predict pressure drop of ice slurry flows in horizontal pipes, computational fluid
dynamics (CFD) model for two fluids was applied without considering ice melting process. It can be
seen that full development of ice particle concentration lags behind that of the velocity field in
horizontal pipes. When modeling shear viscosity of ice particles, the granular kinetic theory is
basically well adopted in turbulent flow region. However, for laminar flow, the inversed particle
viscosity model based on the Thomas equation is accurate enough. If the flow velocity is further

reduced, particle shear stresses should be separately modeled for each velocity range.

Key words: ice slurry; pipe; pressure drop; two fluids model; CFD



