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Abstract: Eularian—Lagrangian (EL) methods

for the simulation of gas—solid flow are For each cell For each CGP
advantageous over Eularian—Eularian (EE) Interpolate the voidage, P ——
- velocityand pressure . alculate tl e‘ rag and pressure
1 1 3 " gradient force
methods in terms of their more rigorous gradient of cells to CGPs

treatment of the particle motion and particle—

S the local solid fraction highel
than the threshold value?

particle interactions. But conventional EL

methods are limited in the number of handled

particles. CO&rSC—grained discrete particle Calculate the contact Calculate interaction
. . force using coarse- between the CGPs using
method (CG_DPM) and multlphase partlcle_ grained DEM the solid stress gradient

in-cell (MP-PIC) are two main methods in this

!

\
\
\
\
\
\
\
Solve gas phase equations \
\
\
\
\
\
\

o o . Map the CGP properties
category to increase the simulation scales by into the cell to calculate " _ N
y N pdate the velocity and position
. . . the solid fraction and
treating  particle swarms as  single drag of the cell [ —— F—————— 4

computational particles. They are found to be

more suitable for dense and dilute particle Gas phase solver | Time evolution: t>t+at | Solid phase solver

suspensions, respectively and hence coupled in this study to establish a more general, accurate and efficient EL method.
The optimum coupling parameters are determined by comparing the flow patterns from different methods and
quantitative analysis on their particle fraction distributions.
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Table 1 Simulation parameters of validation example
Parameter Value
Bed Bed size, WxHxD/mm? 50%2400%0.36
Gas Density, py/(kg/m?) 1.2
Kinematic viscosity, z/Pa-s 1.8x1073
Operating pressure, p/Pa 1.013x10°
Superficial inlet velocity, Uy/(m/s) 0.8
Grid size, I,x1,xI./mm3 2.50%2.50%0.36
Time step, Afcrp/s 1x10*
Solid Mean solid fraction, &m, 0.065
Density, py/(kg/m®) 1000
Diameter, d,/mm 0.06
Coarse-graining ratio, a 7.46
Intra-voidage, scap 0.48
Particle number, N, 2.48x107
CGP number, Ncgp 114,950

Spring constatnt, k,/(N/m) 200

Restitution coefficient, e Computed
Friction coefficient, A 0.1
Threshold solid fraction, & 0,0.10, 0.20,
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Time step, Atcgp/s 2.5%x10°°
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