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Nomenclature

U Velocity, m/s
g Gravitational acceleration, m/s?

Forag Drag force, N

P Pressure, Pa

Vp Volume of the particle
Greek Symbols

a Particle volume fraction

0 Particle density, kg/m®

T stress tensor, Pa
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Chapterl
Introduction and Problem Statement

Dust particle parcels driven by air inside a room was simulated using a Lagrangian solver

DPMFoam [1]. The 2D geometry of the problem can be seen in the Figure 1.1. The other
computational details are given in the following tables.

Wall

RS EEEEEEEEES Y Y Y B S S S oy

H.J.J_.I.J..I.J.J.J_li_l_l_l_l_l_u
TTTTTTTTITITIITITTT

Inlet ———————>»

«——— Wall

i
<

Slab

Sofa

N\

wall —m—>

&—— Outlet

R e e e e ] R R R

T

‘Wall

Figure 1.1. 2D Geometry



Table 1. Geometry and Computational Details

Parameter Detail
Model 2 Dimensional
Geometry-Mesh
creating ICEM CFD
software
Number of cells | 4,906
Post-processing | Paraview,
tool Sigma Plot
Solver DPMFoam
Turbulence )

Laminar
property
Pressure-
velocity PIMPLE algorithm [1]
coupling

Convective term
solving scheme

Gauss linear upwind V
unlimited [1]

Table 2. Fluid properties and initial conditions

Parameter Value/Condition
Continuous .

Air
phase
Vair 1e-05 m?/sec
Pair 1.2 kg/m3
Pparticle 2600 kg/m3
!\Io. of particles 166
in one parcel
Inlet injection 5000 parcels/sec
In|t|al_ parcel 5 m/sec
velocity
Uair 10 m/sec
Inlet Particles escape
Outlet Particles escape
Wall Particles rebound
Sofa Particles rebound
Slab Particles rebound
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Chapter2

Equations
2.1. Continuity Equation [2]

)
a((x) +V.(aU) =0

2.2. Momentum Transfer Equation [2]

Fprag 1 [DU]
ap VZP Vo Dty

2 (aU) + V. (aUU) — V.ot = VP + g +
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Chapter3

Results and Discussion
3.1. Plots

The air velocity was calculated at different positions to have an idea about the flow.
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Figure 1.2. Air velocity along height at x = 0.2m
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Figure 1.3. Air velocity along height at x = 0.7m
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3.2. Contours
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Figure 1.4. Particle tracked inside the room at (a) 0.0003, (b) 0.001, (c) 0.002, (d) 0.005, (e)
0.007, (f) 0.01, (g) 0.014 and (h) 0.021 sec

3.3. Conclusion

The locations of all the particle parcels can be tracked at different time with the

DPMFoam solver.
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