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' Multifluid Model

"Two Fluid Model

" Interface Tracking Method
* Front tracking

° Levelset method
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(S gL e L sd) p Jld

version Y.+

format ascii;

class volScalarField;
location e,

object j<¥

//*****************

dimensions 0

internalField

<17

uniform -;

boundaryField

{

front
{

type wedge;
}
back
{

type wedge;
}
fixedWall
{

type
}

inletOutlet
{

type fan;
patchType cyclic;
f List<scalar> Y (¢);

value uniform -;

axis

type empty;

VoY

***********//

zeroGradient;



(5 S 5|y 50 b d) gamma LU

FoamFile
{
version Y.+
format ascii;
class volScalarField;
location en;
object alpha);

}

//******************************

dimensions [« « v v v v ]
internalField uniform \;

boundaryField
{

front

{
type wedge;
}

back

{
type wedge;
}

fixedwWall
{

type zeroGradient;

}

inletOutlet
{

type cyclic;
}

axis
{
type empty;
}

VoY
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phase)

{
transportModel Newtonian;
nu nu [« Y =) « v v ] e e YENEYY,
rho rho [ Y =Y + « « « « ] 99A;

}

phaseY

{
transportModel Newtonian;
nu na [+ Y =Y + « + « ] Y.,o0)e-o;
rho rho [ Y =Y « « « « v« T 3y,

}

sigma sigma [ Y + =Y + « o« ] YTy
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application interFoam;

startFrom latestTime;
startTime ]

stopAt endTime;

endTime oy

deltaT Ye—-14;

writeControl adjustableRunTime;
writeInterval v .Yo;

purgeWrite v

writeFormat ascii;

writePrecision 1;
writeCompression uncompressed;
timeFormat general;
timePrecision q;
runTimeModifiable yes;
adjustTimeStep vyes;

maxCo LY

maxDeltaT A\
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(sl i) fySchemes

D9 o0 085] Ceand

fornat ascii;
class dictionary;
object fvSchenes:
I
FA0% Kk ok ok ok ok ¥ ok ok ok ok Kk ok & ok ok A ¥ Kk ¥ ¥ k& ok kK k k ¥k ¥ k k ¥k k kK ¥ ¥ ¥
ddtSchenes
{
default Euer:
h
gradSchemes
{
default Gauss linear;
grad(pl Gauss linear:
divSchenes
{
default none;
diviphi, ) Gauss linear;
diviphi,T) Gauss upwind;
b
laplacianschemes
{
default none;
Laplacian(nu, U] Gauss linear correcled;
laplacian({1|A(U}) p) Gauss linear corrected;
laplacian(CT.T! Gauss linear corricted:
}
interpolationSchemes
default linear;
interpolate(HbyA) “inear;
]
snGradSchemes
[
defaul t corrected;
}
fluxRequi red
{
default no.
P
b
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'II ___________________________________________________________________________ IJ,-"
FoamFile
{
version 2.0;
format ascii;
class dictionary;
ohject fvSolution;
_I,}-"_I,-"IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_I,-"_I,-"
solvers
{
p PCG
i
preconditioner  DIC;
tolerance le-06;
relTol Q;
T
T BICCG 1e-07F O
U PBiCG
1
preconditioner  DILL;
tolerance le-05;
relTol Q;
I
T
PISO
{
nCorrectors 2;
nionOrthogonalCorrectors O;
pRefCell 0;
pRefValue o
H
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Abstact

Airlift pumps are finding increasing used where pump reliability and low
maintenance are required, where corrosive, abrasive, or radioactive fluids in nuclear
applications must be handled and when a compressed air is readily available as a
source  of a renewable energy for water pumping applications.
The objective of the present study is to evaluate the performance of a pump under
predetermined operating conditions and to optimize the related parameters. For this
purpose, calculated effects of the main parameters on the performance of an airlift
pump, after designing and testing of an air-lift pump, as like as air inlet pipe
diameter, submergence ratio of the riser pipe, number of air inlets and air mass
flow rate.

The present results showed that The maximum efficiency does not occur at the
maximum water mass flow rate, The air-lift pump lifted maximum amount of liquid if
operated in the slug or slug-churn regimes and As the submerged ratio increases, the
maximum efficiency of the pump increases at the same air-flow rate.
In this study, numerical simulation is used for quality comparsion between flow
regime maps avservating in experimental work and numerical model. openFOAM
CFD package codes used for numerical model. This package is based on Volume of
Fluid (VOF) method that is used for simulation bubble rising in stagnant liquid. Slug
flow is Choiced for numerical modeling because is the great part of flow regim maps
at the optimum performance of the airlift pump. flow regime maps avservating in
experimental work gives a good agreement with flow regime maps of numerical

model.

Keywords: Airlift pump, Slug flow, Operate Improvement, Flow Maps and
OpenFaom.
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