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Numerical Analysis on Non—Boussinesq Suspension Flow Using #— ¢ Turbulence Model

Yusuke FUKUSHIMA

The some analysis on the suspension flow with solid particles cannot use the Boussinesq approximation for the case that the

density of solid particles is appreciably larger than the density of ambient fluid. The new formulation for the solid—fluid

two—phase flow, which is treated as the non—Boussinesq fluid, is presented. The basic equations consist of the continuity

equation, the mass conservative equation for the solid phase, the Reynolds equation, the equation of the kinetic energy of
turbulence and the equation of the viscous dissipation rate. The additional terms caused by the effects of suspended solid

particles are included in these equations. The open channel suspension flow is calculated using these basic equations as a simple

example of solid particle suspension flow.

Key words: solid—fluid two phase flow, suspension flow, non—Boussinesq approximation, numerical analysis, k— ¢

turbulence model.
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Fig. 1 Schematic view of open channel suspension flow.
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Fig. 2 Comparison of calculated velocity profiles
and experimental data of Run 3 and
Run 5 by Vanoni and Nomicos®. Open
circles indicate measured data and lines
indicate calculated data.
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Fig. 3 Comparison of calculated concentration

profiles and experimental data of Run 3
and Run 5 by Vanoni and Nomicos?.
Open circles indicate measured data and

lines indicate calculated data.
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Tabel 1 Expeimental conditions (Vanoni and Nomicos®)
Run q q, h G f k/h g
No. (et /s) (enf /) (em) (%)
Run 3 500 0.612 7.44 0.923 0.0020 0.0040 1.1
Run 5 571 0.678 7.83 1.216 0.0021 0.0028 1.4
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Non—dimensional vertical profiles of the kineteic energy of turbulence %, the viscous

dissipation rate of turbulence & and the eddy viscosity ..
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