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AUTOMATIC GENERATION OF UNSTRUCTURED SURFACE GRID SYSTEM
USING CAD SURFACE DATA

B.J. Lee' and B.S. Kim”

Computational Fluid Dynamics (CFD) approach is now playing an important role in the engineering process in
these days. Generating proper grid system in time for the region of interest is prerequisite for the efficient
numerical calculation of flow physics using CFD approach. Grid generation is, however, usually considered as a
major obstacle for a routine and successful application of numerical approaches in the engineering process. CFD
approach based on the unstructured grid system is gaining popularity due fo its simplicity and efficiency for
generating grid system compared to the structured grid approaches, especially for complex geometries.

In this paper an automated triangular surface grid generation using CAD(Computer Aided Design) surface data
is proposed. According to the present method, the CAD surface data imported in the STL(Stereo-lithography) format
is processed to identify feature edges defining the topology and geometry of the surface shape first. When the
feature edges are identified node points along the edges are distributed. The initial fronts which connect those
feature edge nodes are constructed and then they are advanced along the CAD surface data inward until the
surface is fully covered by triangular surface grid cells using Advancing Fromt Method. [t is found that this
approach can be implemented in an automated way successfully saving man-hours and reducing human-errors in
generating (riangular surface grid system.

Key Words : 4213 X ZxNTriangular surface mesh), TEE 72 7|¥(Advancing Front Method), A5 X'H Z =}
Z%J(Automated Surface Grid Generation), 22} 72 7(Grid Size Control)
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Fig. 1 STL files with different resolutions
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Fig. 3 Interpolation of mesh size information
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Fig. 4 Cell size interpolation from n control points
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Fig. 7 Examples of size control and grid generation

2HE YU+ LS A3tk

Fig 4% 2ol whel Az 24 Sa(Rei)yt REHo
U= #5% G0l A pEel U A4 2718 A
A @ B £ QTN A PEol Aard e}
ze qom ¥FT 4 Utk

57) = sz(Sz

i=1

4714 §,%= pRAMe] A% F7)o|x, w,E i AR 2
A 229 pHol vig 71A, a8lE 6 v A% 23 .
2o AR A 27) Auolth aET A wES o

&3} 2+ normalization condition YA} o} gt}

znjw,; =1

i=1

# HolN A w,E ks WHoRE 74 24 8
oF oA pote] Azlel digh dgroldA ARyt ke &
A Q40 digh 7FeA7L AdlEoR 9l gdol w|gir Aok
332, normalization conditionS TXEAN AL dlmg hdy} ¢

_ 1/4
>1/dy
k=1

w;

oM dE i 2 229} paAlel Azl 9 7b
F3) WANE 94 A Ao AT A, olg ¥
ol A% 27) 289 §H4L ANT F Uok

o8 Hatel F AURY THE(oseness) & AL %
2 Bostel obefast om,

cl.:l/di

°IF T w;oll T Aol H8s},

wi - n
(a3
E Ck
k=1
n
(5p =D w;

o AR A ARFeRR Az} 3t
k9 HellM A5 ae 4 24 840 A poll R IF
#E 2AT £ e BAERA, a7t ARFE 7
A o] ol AR a7t Aoty E oL gl &
B #o2MA A% M el 84S SuE £ gl
a-32tEe] B8 FQleny] 3 g A9l disA
a gt dejste] Az A4 ¥ A3t Fig 5ol vhet girk
JgAM &A1 5 e ARY o @Ol ARFE TUTG
22E A 24 840 Fgo] HHA
o

rO
ek
K
32
s}

8
WRE g 8
o] WHo] & AFoA A¢tehe A9 LAk 2718
& At 7)(closeness-based global interpolation method)©] 12,
2 AHgEoEA W Ax Y golE Foin Ax

24 2a5d U AYES 2 959 THDE ol 3]



CAD_ %7 violgi: o] g3k mixel 1wl 7o) 2HE A4 714

A28 A43. 2007. 12 / 73

delel Mol gt Axp m7)9] Aol FFgaltt o] 7)A Az}
4 849l Aele 4 24 229 ALt gk ate] gt
Aelg ol g3t

Fig. 6ol M2e Azl A7) AQAYS o] Rslo] AAL
49 F9oll g 244 27] 24 L A AR YA
oE Wl gith Fig. 6(2)) A 2% 2o Az 7h
& AR et gE Afelx, ()Y A= 4w
AR 248 0 T F3e aaxs
359 AA B3 Axolrt

fY o X

2]
o <
XA

5, 24X} A9 of

oldolA M As BW AR EH A2 AR
A 371 AR MHE SEst] 2 /XY HE gE Fz 2
A 24 945 FINAM §9A 9o g AR AP S
TP AAE Fig. 7904 HoFn k. o] A% AX 2w
E& STL 4o ol CAD &4 o2 glegue 3
AZ 744 24 71HL H 83 Advancing Front Methodo] =
Aste] ¥4 AAAE Agog S S o Solr)h

6.2 B
2 Q7N E 9909 32 A B n)gE a3
AAE Aoz QS ol ) =) 2AF A
Y71 E S A4 2718 23 7yd dsii s
QTS AolA AmEute} o] B4 ¥ P4 Au}
STL 4oz 2011] 35 B A% Qo] Asog o
Fold  5S AT 4 ANk w3 vAE Az YA
of 8% Z*.X}BJI 24 93 PHog AMEHE 6
ARl A% 7ol obd ZHE AT WAH WA

_IR o

& & AR 14E A AR Ee degtozy
N34 AE w=z A48 dart gvke A A 7+
A eA4gd Ui kA A AeE gt deivi

o] Ao} o8 Ax 1A 2AY % A8 BrEla 3713

A AR 27] 24 715E 7H 5 Slh
% 7l
T e AR 53] IS E LA
(KARI 8 H=d743 5 dFold, Al A=Y

[1] 2000, 738 9 F<, CAD/CAM/CAE A]2d, ulo|& o
S OCIEELE

[2] 1995, o2 9], CAD/ICAM A]~H], RZz}

[3] 2002, Zhu J., Blacker T., and Smith R,
Overlay Grid Size Function,” 1lth International Meshing
Roundtable, Tthaca, New York, USA.

[4] 1993, Pirzadeh S., "Structured Background Grids for
Generations of Unstructured Grids by Advancing-Front
Method," AIA4 Journal, Vol.31, No.2, pp.257-265.

[5] 2004, Deister F., Tremell U., Hassan O., and Weatherill N.,
"Fully automatic and fast mesh size specification for

"Background

unstructured mesh generation,"
Vol.20, pp.237-248.

[6] 1990, P. Parikh, S. Pirzadeh, and R. Lohner, "A Package
For 3-D Unstructured Grid Generation, Finite-Element Flow

Engineering with Computer,

Solution and Flow Field Visualization," NASA Contractor
Report 182090).



