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« snappyHexMesh
- STL @4t oS o[ 86l &4 BHO x| 3XH3 ZHXIE M4/ d5t= OpenFOAM
FEelE|
- UE, XY, WA 22|, poold CHSH refinement 3 57l 2|0]0] =7}
- XN 7,280,753 7Y
«  AXIALO|=: Farfield(100m), Terrain(12.5m), building(3~6m), tank(0.2m)

refinementSurfaces addLayersControls
{

"building" . .
relativeSizes true;

level

layers
"terrainl" {

level g {
nSurfacelayers 5;
"terrain3" }

level }
"pooll" expansionRatio 1.2;
firstLayerThickness 0.125;
minThickness ©.05;
"pool2" nGrow 8;
//featureAngle 50;
featureAngle 68;
//nRelaxIter 3;
nRelaxIter 5;
level (99); nSmoothSurfaceNormals
nSmoothNormals 3;
//nSmoothThickness 2;
level (99); nSmoothThickness 10;
maxFaceThicknessRatio 0.5;
o=t //maxThicknessToMedialRatio 1;
mode Sk maxThicknessToMedialRatio 6.3;
level (e 8); minMedialAxisAngle 90;
faceType baffle; //nBufferCellsNoExtrude 1;
cellZone LOEGEHIE nBufferCellsNoExtrude 8;

faceZone movingZone;
cellZoneInside outside; nLayerIter 508;

level (99);

level (99);

"pool3"

"tank"
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« Pasquill class ATM boundary inlet
- X2 E=Ae} 7] 2=X10 2|gt CH7| S & Pasquill class
- Y BAXHoE Y+ & Ul HFRZ Kk, epsilon0] 12{H
 FLACS Technical Report & &1l Ml 22 OpenFOAM libararyg EE
- E=U

« totalPressure =13 MY

dimensions
ol =
° XI Cc’;’ ?jE internalField uniform (@ © @);

. boundaryField
« Noslip =4 &4 {
inlet
{

type pasquillAtmBoundarylLayerInletVelocity;

kappa 0.ue;

Cmu 0.089;

flowDir (0 0 08);

zDir (e 0 1);

Uref 2.u1;

Zref 18.0;

z0 0.83;

d 0.0;
Ls
s
value $internalField;

1.8;
0.8;
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OpenFOAM(Open Field Operation and Manipulation)2 C++ S 2 XM El A=)
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 Steady A4t EH

* buoyantSimpleFoam: RANS EE = LES LR 2 S AL25l1, MRF 7| 52 A2

AHY YA HEQS o4 T2
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 Turbulenct Model

* Realizable k-Epsilon two layer model

d d Vi | dk 9
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dx; () 0x; Y 0, | 0z, G
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« Mass Source

« scalarCodedSource
 Source term= code HENZ A5} Sourcell CHE HHZ}E implicitStA| A4t

o oM AIL}2|2E 7|HIC 2 Jet Source U Pool Source A4

scalar AL = accL * timeStep / rholL / minThick;
scalar RE = AL * 1.4 * pow(Uref, 0.78) * pow(Mw, (2.8/3.8)) * Pv / (82.85 * T
scalar resultL = RE * timeStep / 60;

totL += resultl;

codeInclude Info << "mass flow rate is " << resultlL << endl;
#{
#}: forAll(cellIDs, i)
H

{
d label celll = celliDs[il;
codeCorrect source[cellI] -= resultL/nCells;

1

¥
sleep(1);
codeAddSupRhc //incompressible flow: codeAddSup, compressible flow: codeAddSupRho
#{ FILE *outFile = fopen("totL_s.txt", "w");

scalarField& source = eqn.source(); fprintf(outFile, "%f\n", totL);

o q _ : . fclose(outFile);
SIS e Flme - mEShO;tlmeO’ . FILE *outFile2 = fopen("resultl_s.txt"
const labellList& cellIDs = cells(); fprintf(outFile2, "% 15F\n", resultl)
fclose(outFile2);
forAll(celliDs, i) FILE *outFiletl = fopen("saveTime_s.txt", "w");
fprintf(outFilel, "%f\n", curTime);
label celll = cellIDs[il; N fclose(outFilel);
3
else{
scalar resultl;

source[celll] —-= 3.1853313759u124;

. FILE *inFile2 = fopen("resultL_s.txt", "r");
codeConstrain if (inFile2 != nullptr){
#{ fscanf(inFile2, "%Llf", &resultl);
#}; Fclose(inFiIeZ)
}
Info << "mass flow rate is " << resultlL << endl;
forAll(celliDs, i)

label celll = cellIDs[i];
source[cellI] -= resultl/nCells;
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« Momentum Source

« vectorFixedFunctionConstraint
«  A|Ztof| 2 £ = 9| B4+E expression EE code HENZE YT £~ A= library 7HE

- offM AlLE|RF 7|HI2 2 Jet & Pool A2 £ 17

UxEqn

S Type> type expression;
Foam: : fv: :FixedFunctionConstraint<Type>::constrain EXP;?SSiﬂn
fvMatrix<Type>& eqn, e
label fieldi }
UyEqn
{

0

Time& time = mesh().time(); B CEGREEE)
scalar t = time.value(); EXF;?SSIUH
scalar Ux(UxEqn_—=>value(t));
scalar Uy(UyEqn_—>value(t));
scalar Uz(UzEgn_->value(t));

Info << << Uz << endl; coded;

vector velVec(Ux, Uy, Uz); scalar sTime = 7200; //timeStart
scalar curTime = time().value();
eqn.se‘t\falues(cells_f vel\iec); scalar relTime = curTime — sTime + 1;
scalar 1Time = 599;
scalar saveTime = -1;
scalar timeStep = time().deltaTValue();
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* OpenFOAM Guide - https://www.openfoam.com/documentation/overview

* FLACS Guide - https://www.gexcon.com/support/flacs-cfd/technical-manuals/

- EAERVMO HIERSY LE=E 0[50 2ot =X A - ASCHetn Ok,
&l HiAL 22| =&, Nguyen Thanh Chuyen

7|&X|%E - KOSHA GUIDE, P-92-2023, St AtiotH 2 4 ZCh

model for simulation of accidental toxic gas releases in a
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metropolitan area - Journal of Loss Prevention in the Process Industries, Volume
69, March 2021, 104337, Mimi Min, Junyong Park, Chankyu Kang, Seungho Jung
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