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70 u B

* OpenFOAMZQ| Ot 2 ™
= OS
« CFDSupport, BlueCFD, SymScape

= |nstall
« OpenFOAM in box of CFDSupport The OpenFOAM®
= GUI Technolog).( Primer I
+ IconCFD, Helyx-Os, Caedium s |
= Documentation '
« CoCoons Project, sourceflux, KISTI U SR
= Language it e
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GUI Ml AL

* lconCFD
= jconCFD : Modularized package

« process, wrap, mesh, cold, thermal, optimize, VOF

= FOAMpro : 71t St

* Engys
= Helyx
= Helyx-0S

« Symscape
= Caedium : RANS flow, Panel flow, Builder,
Transient, exchange, viz export
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= OpenFOAM 7| & X0 A
= Source code open
= Solverdd 2 HE 3
= Documentation
= Graphic - paraview

OPEN SOURCE CFD CONSULTING

THE CATHEI;%

= & THE BAZAAR

: MUSINGS ON LINUX AND OPEN SOURCE

' BY AN ACCIDENTAL REVOLUTIONARY
b

/
i ERICS. RAYMOND

RINEXfeam

consuliog

Slide 6 - OpenFOAM workshop 2015


http://www.google.co.kr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLb4gIDr6ccCFQullAodyV4FnA&url=http://blog.outsider.ne.kr/557&bvm=bv.102022582,d.dGo&psig=AFQjCNGu2nX4HG6XJVOu8174s-_arraz6Q&ust=1441884058930517

NEXTfoam OPEN SOURCE CFD CONSULTING

Baram

. WA EZ0| 7§23 OpenFOAM GUI
= GNU GPL

= OpenFOAM-2.3.x 7|t
= pyFoam, swak4Foam, Gnuplot, paraview At-& @’ B,,gra m

OpenFOAM Simulator v2.0

= Language : Python 2.7, pygtk

Select Solver simpleFoam|

. —
= OS . Elj-Tﬁ Select Start Method New Project

start Cancel

* Release
= Baram-v1.0 : 2015.05.11
= Baram-v1.0.1 : 2015.06.16

= Baram-v2.0-beta : soon

LAINEXT foam
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Baram

* New OpenFOAM code
= Solver : simpINFoam, pimpleNFoam

= Turbulence model
» modified k-epsilon series, SST k-omega model
« Modified epsilon wall function, nut wall function
= Boundary condition
< porousJumpPressure, viscosityRatioDissipationRatelnlet

= Matrix solver : modified PBiCG, smoothsolver

= Utilities : changeBCs
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 Solver

= Incompressible flow, heat transfer
» Turbulence

= k-epsilon series, k-omega series, Spalart-Allmaras, laminar, inviscid
* Mesh

= Convert(msh, cas, ccm) / Read OF mesh

= Check, scale, translate, change patch type, create baffle, create interface, create
cyclic condition, create interior

* Cell zone

= MREF, Sliding mesh, Porous, Source(momentum, energy), fixed Value(U, T)
S

= Force report, probe location, patch integrate, patch average, monitoring, flow rate...

ELIN EXT foam
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Baram-v1.0 GUI

MeshSetup
Import mesh

read mesh

checkmesh

create batfie

create interface

create interior patch

create cyclic condition

boundarytype

&7

[ -

Solver | standard solver

tansient " Stdingmesh

mafkg/ms] 1es

Density [kg/m3]

Tur.Model  kepsilon

Boundary Condition
Flow/ Pressure condition

Turbulence condition

Fscheme setwp
gradient  Gauss bnear
laplacian  Gauss bnear correc ©
snGadient  corrected

o vpwind

dtw.  wwind

fysolution setup
psolver  CAMG

Usolver

smoothsolver

Baram v-.o

Run Conditions
Mtartfrom tTime
start Time °
endtime "
wite interval

pugewrte 0
wikeformat ascil

writeprecision 6
Data Compression
Potentialintialize

Plot Residual

” ronOrthoCorrectors 0
SLPOOMARS, fumber of cores 1
comverge crteria: iR,
Cell Zone Conditions Pacalleitype  smp
13 13 1e3
Intiatize start
relaxation factor: piuftu.
stop
03 07
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e
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[rR—— .
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<ommrgence cotevon
b w3 U tes | bebdee 13

P o3 | U a1 tbueme o
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Baram-v2.0-beta

S ot Py Y
« AC Fx HZA —solver HZ 22|
M7 HQ| =l - fvSolution, fvSchemes, BC
« Solver upgrade — simpleNFoam, pimpleNFoam
* Bug fix | Baram vz0

Slide 11 - 2015 4t OKUCC



NEXTfoam OPEN SOURCE CFD CONSULTING

Baram-v2.0-beta £2A I E X

Baram.py - generalSub.py
Icon files (***.pna) - boundaryConditionSub.py
* - cellZoneSub.py
Manual file (pdf) - changeDict.py
- controlDictSub.py
- fvSolutionSub.py

- fvSchemesSub.py

- materialProperties.py
- meshSub.py

- postSub.py

- misc.py

Baram

- simpleFoamMain.py

- simpleFoamRunSub.py
- writeFileSimpleFoam.py
- simpleFoam.py

RINEXTfeor
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LGE - Mome/pgi/Desktopigy <
Fle Plot
PVE=EQ
select mesh T Model [standard koepslon ¥ | gavty -z v | | MeteiPropecties  Eva Heat Sk 10000
Mesh Setup Fan Setup Damper Setup Run Condtion
colZones. Select type controlMode coolng  ~ Dampert star from startTeme
fusd. damper sensor - mogn 0 o o LR u
p— P o p— controiMode  nane v eiriow 1000
fu_fanmef e semor totaflowTeme 400000
oM 1000
Mud_damper_dn | sensor rogon dottaT o1
ud_eva osor v _—— prodetocston fowDelta o1
sobdpu sensor - v 0 o 0 energyOnlyDeltaT 10
solid_cu.t semsor - prbsioc. targetValue (272 reActiatedFlowTime 10
0.7800. 0.5400¢ [0
sol_cu.r nsor v swrchOm (2 wrte nterat 40000
targetvalue 264
a3 _soled nsor wrke o v purgewrre 0
swachonr  [d
L p— o — wre format we v
wrte o v g
Boundary Conderon Y wrte precison 12
Select External Walls Adusttme step o v
controiMode coolmg  ~
M CoumrmntNo. 06
Select Blade Walls
Semmar Max 10
Extemal Temperature 295 regon ot Consinins
hextemat 4 prodelocation A o e X

Intemal Tomperature 280 0 o )
eady Run
targetValue 272 Seed

Select External Wals

st
Select Blade Walls 2.

Extomal Temperature 295
hextemat 4
Intemat Temperature 280

b Fh'lNEXT ‘oam
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Baram - documentation

MEXT foam/PR-TRTSL-2015-1 NEXT foam PR-TRT01-2015-1
Baram Baram
Baram-v2.0 Users’ Guide Baram-v2.0 GUI source code Guide

(DpenFOAM-2.3.x GUI Program)

T SRR F

September 2015
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E"l NEXTfoam
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WindScape

- 7| BASE 2L5t= a8t 73 oM =X
* OpenFOAMO| L7 | AA S 2 &
= atmBoundaryLayerlnletVelocity

= atmBoundaryLayerlnletEpsilon

= nutRoughWallFunction

RECPIRNS

= DEM(GIS program) = plot3d surface mesh = 3d Hexahedral
mesh(in-house code) = domain extensi T

'''''
|

* Solver : simpleFoam
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WindScape. C{7| ZA|1% 28 25

o Z4 X} : 1000x200x600m
= X|H0j| A 10x10x10m

g B A KEpsilon, sigmaEps=1.1
P ESd

= nutRoughWallFunction - Ks=9, Cs=0.327

ABL profile- Ux ABL profie - Ux

. B B E & B % 2

B | NEXTﬁfoam

1 e e 5D comsltio
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WindScape. H|F ME @ E

© AR}
= X|HZAX} resolution : 5m
= 1stcell height : 2m
= 11,090,000 cells
* BC
= AWS data. 2.9m/s, 250deg at 10m

I ETENET

P1 3.3m/s, 251° 3.5m/s, 247°
P2 4.9m/s, 249° 4.7m/s, 253°
p3 0.9m/s, 189° 3.8m/s, 246°

Phll EE_)_("T J:oam

consuliog
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SH7IA. =2 HE

« ZX} : KRISO | & (Pointwise, 2,451,953 hybrid)
o A KRISO A& Z&74(930rpm, 2.131m/s)
 Solver : simpleFoam, pimpleDyMFoam

- Lt= o dl : realizableKE

* KRISO &g 8! A 4H(FL)Z1tet Bl 1

AlS 14014 4.728

OF -136.96 4.57 2.27% 3.34%

FL -131.07 4.643 6.47% 1.80%

RINEXToam
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X Z1Al. hull + propeller + cavitation

OPEN SOURCE CFD CONSULTING

* snappyHexMesh

+ Sliding mesh
 Cavitation model
* KRISO & & A4t Atef
H|l
c AS oM IEQIAHE
= CFD Z 1} BEM code input® 2
mapping

" A A

TRINEXT foam
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Alpha=0.5 Alpha=0.8
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NEXTfoam

267 deg 273 deg 279 deg 285 deq 291 deg

315 deg ;
=

297 deg 303 deg 309 deg 315 deg 321 deg

EL'N EXT foam
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FHI7|A|. 72 R

 Solver : densityBasedTurbo(MRF)
- Az}
= turboGrid, snappyHexMesh

= cyclicGgi, overlapGgi

c Asxd =] =
= 40000rpm L i
= Inlet ; 3.91MPa, 1253K 0 4,
= Qutlet: 1.38MPa

e Fluent A1t} H| 1
= Mass flow rate 0.49%
= Torque: 1.01%
= QOutlet temperature : 0.51%

RN

consuliog
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I o iH 1T
THI714|. EHq EH=

* Plunger 25, cavitation
g

¢ Clearance g3gf Lot
« TtA|2tA R ARt Hln
 Solver

= SNUFoam-cavitation 7|t

= Layering 7|5 &7}

= solidBodyMotionFunction — translationTable =7}
= ggi

= tgridMeshToFoam

-"l NEXT foam

T p——
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HVAC

 Cell zone condition
= Porous, MRF

= Source(energy, momentum) =22
= Fixed value(U, T)

» pressureGradientExplicitSource

airAgeFoam solver

porousJumpPressure B.C.

wallRadiationHeatFlux B.C.

enclosure

RINEXfeam

consuliog
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=M Q=. 2D cavity

Transonic cavity flow with injection
* M=0.6
* Mesh
= Matlab - plot3d - OpenFOAM
* Solver : rhoPimpleFoam
« LF& : SST k-omega
- BARA
= Injection velocity M= M., +ASIN(cot)

« groovyBC
= waveTransmissive U, p

005 01 015 02 025 03 035 04 045 03
me (se]

EL'NE)"(TE):oam

e 7D consuliiog
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* Modified rhoPimpleDyMFoam

* Dynamic mesh - Layering

Time: 0.000 sec Pressure [Pa]

RINEXfeam

consuliog
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Dynamic mesh

« Water Entry / Exit loading =™

» waves2Foam= O| 23+ X1t A| &2 0| M

Slide 29 - 2015 4™ OKUCC ELINEXTEfoam
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Dynamic mesh

* PMM

* Rotating arm

e

-
B E B Ed

o

xhorce

OPEN SOURCE CFD CONSULTING

s s
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CHMYEH AN SRS oA

o
c 20 Y1EFE A
- MM 20 et
= Fan, evaporator, damper | Of

© 7hE A2 2h

3

C M WY

Of

M
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EH3S EHE 2

- 2O ZRE AN

»a
5]
>
N
[>
N
o
o
x

© AIZHO| 2 OfL{X], AZtef A B S —
= fvOption2| codedSource . i
* ZH : modified buoyantPimpleFoam

« 2 modified kEpsilon

1 =250 sec
. mEssSCESSSSSSS—— ) e !
t =350 sec ] x=100m I
e —— —— P
A — m——
e EE———t

t =450 sec

ELIN EXT foam
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202 [ppm)
1 700.000

8 o000
Time= 600 sec

= Equilibrium vapor pressure A| At

SR NELE N

700000

- SR AN

SRR

—

—

202 [ppm]

1 700.000

.

& o000
Time= 2400 sec

IEXT Efoam

consuliog
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o (=
* VOF
= interFoam + energy + boussinesq + particle + porous + passive scalar
* Eulerian T e
L ."\. - ‘.“.“_
= 2, 37|, 2ef
| . I [ . Ny
alphasand: 0.00.1 0304060709 L0 l‘l_

fﬂwtx 1 foam

open sonce GFD consultiog
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