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Investigation on Fluid-Particle Velocity Double Correlation
in Fluid-Particle Two-Phase Turbulent Flows
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Abstract

Fluid

Fluid-particle velocity correlations were extensively investigated. In an unbounded flow, fluid-
particle velocity correlations were derived from Chao’s(1964) theory and Tweel and Landau’
s(1977) theory on the interaction between the fluctuating particle and the surrounding fluid.

Another fluid-particle velocity correlations have been derived by introducing crossing trajec-
tory effect due to drift velocity. In a bounded flow, Rizk and Elghobashi’s(1985) theory on
fluid-particle velocity correlation near a plane wall was applied to calculating real flows. Yang
and Choi’s(1985) fluid-particle velocity correlations for an unbounded flow were also extended to
a bounded flow. Present fluid-particle velocity correlations have been applied to calculating
two-phase turbulent jet flows and pipe flows and examined their validity. Results show that
fluid-particle correlations decrease by increasing the particle size or material density. And they
increase approaching toward the outer boundary from the center region in jet flows and decrease

approaching toward the wall from the core region in pipe flows.
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flow(ASM)
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Fig. 7 Fluid-particle velocity correlation in a pipe
flow (K-¢ Model with CTE)
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Fig. 8 Fluid-particle velocity correlation in pipe flow
(ASM with CTE)
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flow(ASM with CTE)
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Fig. 10 Mean velocity profiles at x/D=20 in a jet
flow (K-¢ Model, Exp. Ref. 21,22)
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Fig. 11 Mean velocity profiles at x/D=20 in a jet
flow (ASM, Exp. Ref. 21,22)
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Fig. 12 Turbulent intensity profiles at x/D=20in a
jet flow (ASM, Exp. Ref. 21,22)
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Fig. 13 Turbulent shear stress profiles at x/D=20 in
a jet flow (ASM, Exp. Ref. 21,22)
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Fig. 16 Turbulent intensity profiles in a pipe flow
(ASM without CTE, Exp. Ref. 24)
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