FET S B O XU BR o BUE A A

Eulerian-Eulerian numerical simulation of rectangular bubble column



ek RN
FR: EMRRHRELREY

HRFE: yangxk21@mails.jlu.edu.cn



Abstract

Bubble columns, as important and indispensable key equipment in the chemical
engineering field, play a crucial role. They find extensive applications in industries
such as petrochemicals, chemical engineering, and environmental protection. They are
used for substance separation and purification, energy recovery, waste gas treatment,
and reaction engineering, among others. The internal fluid mechanics and complexity
of two-phase flow within bubble columns are essential areas of research for their
industrial applications.

This paper focuses on laboratory-scale bubble columns, and it adopts a
Eulerian-Eulerian approach using the multiphaseEulerFOAM solver in the
open-source software OpenFOAM. In two-phase flow, the selection of interfacial
coupling and turbulence models is crucial for closing the equations, and the
adaptability of different sub-models varies under specific conditions. Several
numerical examples are employed to explore the models for interfacial coupling
forces such as drag and lift, as well as the suitability of turbulence models. The
simulations aim to reveal the dynamics and mechanisms of bubbles within the bubble
column and validate the findings through experiments.
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Drag force(DM) DM1: SchillerNaumann

DM2: TomiyamaCorrelated

Lift force(LM) LM1: Tomiyama
LM2: Moraga
LM3: LegendreMagnaudet
LM4: C; = 0.5

Turbulent dispersion force(TD) TD1: Burns

TD2:Gosman

TD3: Crp = 1:
Virtual mass force(VM) Cyn=0.5
Turbulence model(TM) Laminar:

Liquid & gas: laminar
RANSI:

Liquid: mixtureKEpsilon
Gas: mixtureKEpsilon
RANS2:

Liquid: LaheyKEpsilon
Gas:continuousGasKEpsilon
LESI:

Liquid: SmagorinskyZhang
Gas: continuousGasKEqn
LES2:

Liquid: NicenoKEqn

Gas: continuousGasKEqn

Liquid-phase wall model Single-phase wall function
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Runl DMI1 No No Laminar
Run2 DMI1 LM1 No Laminar
Run3 DMI1 LM2 No Laminar
Run4 DMI1 No No RANSI
Run5 DMI1 No TD1 RANSI1
Run6 DMI1 LM3 TD2 RANSI1
Run7 DMI1 LM4 No Laminar
Run8 DM2 LM?2 TD3 Laminar
Run9 DMI1 No No RANS2
Runl0 DMI1 No No LESI1
Runl1 DMI1 No No LES2
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