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A Gridless Numerical Simulation for Internal Multiphase Flows by a Vortex Method and

a Particle Trajectory Tracking Method
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We have developed a gridless numerical simulation scheme combining a vortex method and a particle trajectory tracking
method which is applicable to internal multiphase flows. This Lagrangian-Lagrangian simulation allows simulation of the
primary effect of turbulent vortices on unsteady particle motion. This type of the method had never been applied to internal
multiphase flows, though many industrial multiphase flows are internal. In this study, several internal multiphase flows were
calculated by the new method, using direct formulation of the boundary element method and the vortex introduction model
on the internal walls. The present method is potentially useful in designing industrial multiphase flows with particle mixing,

dispersion, deposition and erosion.
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multiphase flows by the vortex method and the particle
trajectory tracking method
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Fig. 2 Computational regions and boundaries for internal flow
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Fig. 6 Instantaneous distributions of vortex elements and liquid velocity ( confluent flow rate ratio : O, /Q;=2)
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Fig. 7 Comparison of experiment and calculation for distribution of solid particles

S AT CHEHAEE )

o AR
S A (one-way fi#AT )
L R
1.00 1.00 -
0.75 - 0.75 -
= 050 - = 050 F
= =
x/W1 =0
0.25 0.25
0 \ \ \ I 0 I
-1 =05 0 0.5 1.0 1.5 2.0 2.5 -1 =05 0 0.5 1.0 1.5 2.0 2.5
u_// U}, u,,/ U3 u/-/ U3, up/ U3

B8 E i LR T ORBTSEE S (AR 0,/0=2)

Fig. 8 Time-averaged streamwise velocity profiles of liquid and solid particles ( confluent flow rate ratio : Q, /0;=2)

IHI 3% Vol.48 No.1 (2008-3 )

17



(a) MWoXFRE V=0.4m/s

(b) #EFE V=03 m/s

(¢) HEFE V=0.2m/s

ZRIEET IV ZRILET N

E9 el 2 8 ) i BERT -0 O FE B E
Fig. 9 Experimental apparatus for high concentration particle flow _
with deposition %12

SRTCTBEPMER RN O FEER & R (F6 T EBR, 4
Bommrr (RRUREE L Cy=10 vol % DEFAET ))
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Fig. 16 Energy distribution of particle-wall collisions on the walls of
heat exchanger tubes
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