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DEVELOPMENT OF OPENFOAM GRID GENERATION PROGRAM
FOR TWO-DIMENSIONAL FLOW ANALYSIS

W.H. Kim and B.S. Kim"
Dept. of Aerospace Engineering, Chungnam National Univ.

In this paper, a study on the development of OpenFOAM grid generation program for two-dimensional flow
analysis is described. By using the pre-processor(eMEGA) of EDISON CFD system, grids for OpenFOAM flow
calculation were obtained. Resultant two-dimensional grids were used to calculate flow fields by applying
simpleFoam, one of the OpenFOAM'’s popular solvers, and the obtained flow results were compared with theoretical
and experimental data available. Also grids generated by present program were compared with grids by a
commercial pre-processor Pointwise for the purpose of verification. Verification work includes three cases(single
block, O-type single block, and multi block grid), and all results show reasonable matches. According to the current
achievement, it can be concluded that OpenFOAM grid can be constructed conveniently by using eMEGA with GUL
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Fig. 1 eMEGA pre-processor

afof ab7] wheol ARgshzdl W 2ol Stk GUIE At

EnGrid, Salome 5°] AW thAlZ &]=toll A Linux 7]HFO.2
Mk ZEos sl AR Hska ARgehet B
2 ojg]go] 9tk ANSYSS] ICEM CFDY Star CCM+2] 2
A A/ ZZ 73 Pointwise 52 4 RO T v|wA
&G4 AXE Y SR AT BB ARS Feke
OpenFOAMS] HAloll= 2] ¢t} o]of] 2 AF-HelxE
OpenFOAM 7ol 3bslar B AFUEo| 7]odslr] st
©] OpenFOAMe@IIA Bl 7] FHokelrtal & 4= 31 Console 71
gkl ARSEE] ol Az A WS diilE 4 Sl GUI
719k8] OpenFOAME- AA 2] 22 T35 sdsiA w3k

2, A HH

2.1 eMEGA FXz2| =z

¥ AFAelA Jtste] Al EDISON CFD AlZ~E[ 119014
Axg] T2 OZ AME T 90 eMEGAT Fig 13 7
JEFO|~E 71 2akd W8 A A ZEIFo|tk
MEGA, Geometry, Spacing, Grid, BC ©]&7] & 57}%]¢] ®1o
Z o] ol Qltk WA Geometry $oll4li= Line, Arc,
Circle®’15-E] Cubic Spline, NURBS CurveS £3F ZA1714|
AFAAZ dsk= FdE A4 AT Atk T3 NACA
4digit ool wlolElZF WpgEo] Qlan, e ellojx ot
et e o delHE EeEd] S F9gT ¢
Stk olgAl B A T F s Bk ol A 4
k= A Al 2 2EE S5 Spacing W T3l AT
931, Grid $ollAi= Arclength TFI$} Marching Hyperbolic
Y duYEFE olddte] ks WHoR ARE A9

Flo

boundary faces neighbour owner

Fig. 2 Grid files for OpenFOAM

5 Sl olgAl FAF Aol FE] ARt A7 dAe] A
Ae] Y& BT eMEGAS B3l 738 & vk 1%7] 4
ol OpenFOAMOIA] AME- 7hsst AxE A flsto]
el 2 /EE ol eMEGA AT Z2 73S 0]43)]
2 3193, 71&2] EDISONS 2z} A/d¥wt ol FAlol
OpenFOAME- ZAAP7} AR Qles 2209 4 9
OpenFOAMOIA AM-E 77 24 59 71 715 Mg 2
a3k

N

2.2 OpenFOAM ZHX} EY

4dAzre] A, skl 3 Cell> 747 4719] Node
Aoz FAH 6719 Faceso] EeMoix] ThEoR SHA
2 o)FA oItk AxE sl Y 4F JHELS Fig
29} Zo] Z 57le] HdE FEE] AAgo] Hrk

WA AzE sk e A7) Node HES] x, vy, z
F3E JEI} ‘points’ el ZAdo] Hi, bS] Face® T4
3R= Node HE©°] FoIA ‘“faces’ Lol 21719 Face AHE
o] et o] wl Node B Facel TUof] ZE Ao
wel oHFE ATt AZILE 5O ‘owner FAole
ZYZF0] Face5o| 102 A1 Q& 33 Cell&9 HsE
@3 9031, o5 Fell Azt URE 95kl Sl Faces©]
A1 9 33 CellE2) W57} neighbour’ IH o]
ATy mR e ®E s BPgE0] FaceE2 ‘boundary’
9L B8 A7 24 ARE Folsh=d ALgEh

FH

2.3 OpenFOAM ZXt A b

OpenFOAM $-41 7|2A 07 321 AAE A s7] o
el 22kl s Aol FulE 7R 3A ks Al
of 3tk ok 23kl Mo AMEE 33k ARl F0R
@ 3] Cells B0kt 317] wiioll eMEGASIA 343
Fig. 39 221l Zzk= Fig 49} 0] 2502 3] Cell&
7 32 AR SRl E A WE Hof ARe] HEE §)
ek wEbA A 33k AR F9E 2 o 19 3
A CllER o)FoARA Huk olgA shue] 23 Az}
39S 570] OpenFOAME 32 Z#} mjel 7 WigkAA A
Aal7] Qe 7129 eMEGA TR 3T £ IS4
Ao FEojof 1, o] IAelA Fadt AMLE 7

5



DEVELOPMENT OF OPENFOAM GRID GENERATION PROGRAM FOR TWO:--:

Vol.21, No.2, 2016. 6 / 27

Fig. 3 2D grid by eMEGA

Fig. 4 3D grid for OpenFOAM
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Fig. 5 Cell and face numbering of OpenFOAM grid
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Fig. 6 Resultant grid for flat plate flow calculation

o dist vwE FY3I3ic

322 BF OpenFOAMPl| 7122 o= dso] gl
omA Zb Wi i o]g3te] G Adele slME S8
& 4= gl simpleFoame: ©]-8-81%t 7 WAlE: ©]8-3o]
Linux Ubuntu ver. 14.04 LTS -3AAlolN 255 &1,

OpenFOAM ver. 2.4.05 AR&-313it.

R HS
2R MY Y BN
Hao] FENe F el Eﬁg 2 Aol AL
TR A WA Aol AR AR FAS Fig. 694 &
% L Al Tal 1 59} % - sltol A
ol 2o17F | mel Hate] 5L, 9153} Ao

1 B EF
=

3.1.1 ¢

JH]JJ

L

Table 1 Grid system for plate flow calculation

Chord length 1
X range 20 ~ 1
Y range 0~20
Total cell 25,000

Table 2 Solver setting for plate flow calculation

Velocity 1 m/s
Reynolds number 10,000
Application simpleFoam
Time Steady
Viscous model Laminar

Table 3 Grid check of plate

eMEGA Pointwise

Min. volume 1.499899 e-06 1.5 e-06
Max. orthogonal quality 1.0 1.0

Max. aspect ratio 1.49541 e+03 1.5e+03
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Fig. 7 Mesh difference of plate grid
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Fig. 10 Resultant grid for cylinder flow calculation
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Table 4 Grid system for cylinder flow calculation

Chord length 1
X range -25 ~ 25
Y range -25 ~ 25
Total cell 30,000

Table 5 Solver setting for cylinder flow calculation

Reynolds number 1 ~22
Application simpleFoam

Time Steady

Viscous model Laminar

Table 6 Grid check of cylinder

eMEGA Pointwise
Min. volume 1.202244 e-04 | 1.202038 e-04
Max. orthogonal quality | 2.11787 e-01 2.11711 e-01
Max. aspect ratio 8.69990 e+01 8.70382 e+01
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Fig. 13 Grid for NACAO0012 airfoil flow calculation
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Table 7 Grid system for NACA0012 airfoil

Chord length 1
X range -19 ~ 25
Y range -20 ~ 20
Total cell 35,000

Table 8 Solver setting for NACA0012 airfoil

Mach number 0.15
Reynolds number 3,990,000
Application simpleFoam
Time Steady
Viscous model k—w SST

Table 9 Grid check of NACA0012 airfoil

eMEGA Pointwise
Min. volume 4757113 e-10 | 4.751109 e-10
Max. orthogonal quality | 2.18436e-01 2.19344 e-01
Max. aspect ratio 2.99525 e+05 3.0 e+05
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Note

This paper is a revised version of a paper presented at the
KSCFE 2015 Fall Annual meeting, Hanyang University ERICA,
Ansan, Oct. 29-30, 2015.
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