SIMULATION OF FLOW AND PARTICLE TRANSPORT AND
DEPOSITION IN POROUS MEDIA
WITH COMPUTATIONAL FLUID: DYNAMICS

IDISAT,2DIATI, Politecnico di Torino

ECCE9/ECAB2
TheHague Netherlands



INTRODUCTION : MOTIVATION OF THE WORK

MANY FIELDS OF INTEREST.:

PROCESSENGG.: Packededreactors
Filtration
Chromatographiseparatiorj
- ENVIRONMENTAL ENGG.: Aquifer remediation
\__ J
PURPOSE
Resultdrom e usedto develo
\mlcroscalesmulatlonse macroscalenodels y

0.. since dependingon the right scaleof
observationeverythingis porous i



THEORETICAL BACKGROUND: FLUID FLOW
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THEORETICAL BACKGROUND: PARTICLE DEPOSITION
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THEORETICAL BACKGROUND: PARTICLE DEPOSITION

DEPOSITION EFFICIENCY
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METHODOLOGY. : MICROSCALE GEOMETRIC MODELS
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METHODOLOGY : OPERATING CONDITIONS

| SOLVERS AND M ESHING

Finite volume CFDrodes
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RESULTS: FLUID FLOW

| COMPARISON WITH ERGUNGS LAW
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RESULTS: FLUID FLOW

GRID INDEPENDENCE VERIFICATION
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METHODOLOGY : OPERATING CONDITIONS

PARTICLES M ODELING

Particlesaretransportedy _ Particle ﬂ ﬂ ﬂ
convectiveand diffusivephenomena 2

1 A
C =1 atinlet 0.9
— : 0.8
C = 0 ongrainsurface 0.7
o Assumediperfectsinko g-g
condition - By
Particlediameter 8:2
d,= 1,10, 100, 200, 500, 625, 750, M ©!
0

875, 1000hm | | |

- _/

Collectordepositiorefficiency, n
calculatedwith packedbedperformanceaquation

dC_ 31—¢
dx 2 ng

ncC



RESULTS: PARTICLE DEPOSITION

DEPOSITION EFFICIENCY : OVERVIEW
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