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Numerical Simulation of Turbulent Gas-Solid Suspension
Flow by Large Eddy Simulation

Takehiko YOKOMINE, Takuya TSUJI and Akihiko SHIMIZU

A particle-laden channel flow has been simulated by a large eddy simulation, which is expected to have
a substitutability for DNS in order to make k-¢ model for suspension flow minute. = The numerical results
for the fluid turbulence modulation due to particles are strongly depends on how exact the particle motion is
described, especially particle/wall interaction and interparticle collision.  In addition to that, it is neces-
sary to modify the sub-grid scale (SGS) turbulence model to take the interaction between particle and small
scale turbulence into account. The effort of modification of SGS scale model, however, might cause the
same difficulties as the suspension k-&¢ model development. This paper proposes LES model for the
gas-solid suspension flow by using Localized Dynamic ks¢s Equation Model, which can determine model con-
stants dynamically and has possibility of considering back-scatter energy transfer including particulate
medium.  The proposed model is applied to prediction of a channel flow experiment by Kulick et al.
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Table 1  Particle Properties and Flow Paramenters
Particle Copper Gas Air
. 3 Channel half
Density (kg/m?) 8800 width (m) 0.02
. Friction velocity
Diameter (¢m) 70 (m/s) 0.49
Centerline
Stokes 7, (ms) 95 velocity (m/s) 10.5
| Kinematic
Corrected 7, (ms) 95 viscosity (m?/s) 1.52
Stokes number St 3.0 " Re; 644
Loading rario ¢ 0.2 Re, 13800
26
<> flow
y
X zZ ¢
276

R
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Fig. 1  Problem formulation
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