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@e FLOW-3D®

FLOW-3D

1960 Los Alamos Lab
VOF method (B.Nichols, C.W.Hirt)
1980 Flow Science (C.W.Hirt)
1985 Version 1.0 Release

version8.2 Release

FLOW-3D

VOF, FAVOR method
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@ e FLOW-3D®
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“(  FDM+FVM

X Cell Cell
Staggered Finite-Difference Grid Control Volume = Mesh Cell
. . ZA
Primary Variable W i
Locati[)yns A Tangential Stresses
and Conventions Top # Back
P,TF, V
Qetc. ¢ » Normal Stress
f | Convective Flux
Y I
*Body Forces
Question :

How can we represent a complex geometry
such as this in a structured grid?

Answer : NEXT
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C FAVOR : Fractional Area/Volume Representation
C (Direct CAD Interface)
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Ge ' VOF (Volume of Fluid)
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Pressure = constant
(or PW = constant)
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“( . Free Surface Modeling

x Whatisanf rsauag f angnay®
E Liquid/gas interface
E Gas only applies a normal force (pressure) to liquid

E Usually applicable when density ratio ~ 1000:1
X  Density and viscosity in gas << liquid

E Pressure variations in gas much smaller than liquid

E Frictional forces also small in gas
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“Q . Possible Interface Scenarios

X Scenario on the leftembodiesaii f rsaug f ac e 0
E Low gas velocities, and very small shear forces
x  If the gas has high velocity, as on the right, shear may be significant.
C a nnaotlel that scenario as a free surface.
X  Engineer must decide when to use VOF

Gas
Gas High Velocity

Y

Pressure Y

Pressure

|

Free Surface Not a Free Surface
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: Fluid Advection

No Interface Tracking

VOF - Sharp Interface Tracking

TruVOF

x Two fluids : water & air
x No interface tracking

: no boundary condition at free
surface

x Significant momentum
diffusion between phases

x Two fluids : water & air
x Interface tracking

x Still significant momentum
diffusion between phases

x No calculation of velocities in
gas region

x Uniform pressure in gas

x Sharp interface tracking

: true free surface boundary
condition

x No momentum diffusion
between phases

C&D
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FLOW-3D®

“Q LOC (Lab-On-a-Chip) : DEP

X Dielectrophoresis(DEP) is lateral motion imparted on
uncharged dielectric particles as a result of polarization
induced by external non-uniform electric fields.

X Cell lysis

(Dielectrophoresis)

E DEP

Fluid Flow

surface
tension
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