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Grid Generation about Full Aircraft Configuration Using Interactive Grid Generator

&4 A%yt
Y.S. Kim J.H. Kwon

Abstract

An Interactive grid generation program(KGRID) with graphical user interface(GUI) has
been improved. KGRID works on the UNIX environment and GUI has been implemented
with OSF/Motif and X Toolkit and the graphics language is OpenGL for visualization of the
3D objects. It supports more convenient user environment to generate 2D and 3D multi-block
structured grid systems. It provides various useful field grid generation methods ,which are
the algebraic methods, the elliptic partial differential equations method and the predictor-
corrector method. It also supports 3D surface grid generation with NURBS(Non- Uniform
Rational B-Spline) and various stretching functions to control grid points distribution on
curves and surfaces. And some menus are added to perform flexible management for the
objects. We generated surface and field grid system about full aircraft configuration using
KGRID. The performance and stability of the KGRID is verified through the generation of
the grid system about a complex shape.
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GEE AZH & F Aojok Vot HH FIA] M5 AR AN ZT2age] FLAS AR
Ve o8B FEOZA BT )50 2 S )2 AR P T2 IPL T AL 2B F S
AERNL2 4. diFo2 FEF AN 48 A4 Z2IPEAA AF8= 3 44 7]
ol Bl BEHA R OJHE N4 FE 4 AL Holth AL AZE Y FL G
AHEA W9 378 A8t B2 REoA $h] AXA A4S AT Sug= Hgd e &
Aoz 33 . utehA A4 753 H4 e 98 ARD AAAE JA4 ) A= U A
i+ AXAE AN BAAY, FA9 FAAE AR Bat: F4E vk 23, ddelSe] 44
AAAE BEE F AL ST {4 & AZNAN L4 F 5ol 229 FAAAZ JAY 4 U=
715E 2433 o EE 4t AMSAER B 91 2e S 8.

HAA AF AR FE S A% NN B5AHQ 225 4D Ao o) 3 A3 7
ol HFEW Y Bl A 42 AAA BE L ANAE FJ 2289 44, B9 R 53 E9
& NEFH o2 FYs ol S F 9 @ o] Slok AR AAE Ego A sl B
2R T8 2AE v A §UY F AT A5 asith oo B AFAE= Y HAH L o] &%
33U A B =R & A, 208w Qlok[i]

YA 3JY Y3 A AAA RS A2 4 R 4 stx} st 5] g g o),
79 23, BY JA) 44 T Z YR 4R B39 FEE ANA €Ak o)A 449 FA
AL /53 A £A3Q 871 35T 48 238 YRR $3, g AP AR ¢
HAAAE B8 ol & 01489 4R BT WSFEL £3 89 OB $3P B AN
FH8A Aok AR AR AN Fols= YA BFY AR, 4L} = S5 B
3 4Eol EFY AE 2L AL 43 710 AAAY B UA% Ao wel AFHA
. A& B4 Ao BV Z S B3, BFF 348 349 A4S U YL wgo s Fz}
AS BEgezA o Bz AXAZ X T 45 UA Dok

B AdFAAE SA 2% FA 44 2P & N)Ro sy JUIEE e dAE
AEE 5 =S %, B, AN W 4-& 52" ¥} o] TP KGRIDE F 3314
21, KGRIDE °]§3}4 334 337 A7 A0 U3 9F FAA S A gozH, 3% 334
A Y FA B S A& o2 At o] U ATE SHUG
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o2 BJH 334 4o B AR P4 % $3F 84 FPo)= v ¢ B AN Yoz
Bk g2tA, 285 AFEE AL oFE F 97t Gk oY AFH AN AHLH T U=
297 (operating system) 2M = 32 UNIX7} AHS-S 3 glon, o] B3e] UNIX B A A}
48 T U FAA Y 229 AWszA gt 28z, 449 A AL A3E A8
37 ASA = 334 ZA Y & Hel ¢ 4 Y= o] B & (library) 7} W5 o]}, ol 75L& 7
A BoluAE T Al /15& 7HA L2 Silicon Graphicsitel 4 7)€ OpenGL{2][3][4]
golnz2 st 4oz AFHL lor g UNIX$7 3 PCo) WindowsSHF ol A AH8-5] of
A Ytk 21}, OpenGL ol B = 402 AT 27 ol T2Ih) AW 2 S
o £8& AA 9tk <& 538798 KGRIDo| A+ Linuxs} Zo] #7456 A3 OpenGLH &
T U7 2oy oY 79 UNIXEF0 A AL8¥ 4 & Mesa glo)naj ) & ALe-dle AW
&3ith. 18] 3, OpenGL ol B3 2= G A2HoA AHLE 5 UES s H8A Fe B
T F UE 715 YT, F A2HNA A8 Q= P LAZEdols)t ¥ A¥so AHE
S} WA= wEbA, OpenGL 2ol B & ol 48l TIPS ALY 35 & 2T
T AT €59 goludg a2 ¥ IHAM, KGRIDAAN &= A4sts U P AHeR $4&
AZH3 FS BHY UNIXSAAA 452 31t X-Windows[5][6] 2o} 228 219 Motif[7][8]
ol BH Y S AHSFE N T2 G SR WS L 208 S ST, A" FFE Ao
toiee 29 U 209 AR B49 FAL Ashel C Aol & Ao} ANSI C EZ[0][10]&
mgton, ZxA Y4& A% AL 322 FORTRANTTS AHe-8to s/ waisit. ol 94 sjag
KGRID+ 84 Silicon Graphics9] Irixs} PC-$ UNIX2} ¥ 431+ Linuxo) ) 4](porting), 33
3t
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2.2 Ag F=

HAA F4 =229 22 A A2 7 (pre-processor)s] 7§ LAl o) 4 A}Hsolver)it F A 2]
7)(post-processor)oll H&| M xt2 FZ(data structure)s] A o] A 2P 5o WAL
Aol Wi AT T £ Ytk 2 oK A A9 A R AMY 44 L A4A, Y 3
# & (undo) 59 FF L AL & lojof g, AT 715ES] $Y & FjA dA Y22 =
ol A77F $A4 HE S gtk o)A F$ T2 P L A vlojEY avld F aLEY 9
£ 34 4oz AR oz AT 4 glolok Y] otk FAJA AR FRY gL Z2
I8 4% FAPolN BEa® Y S Fgsf ok gAY, HolE e 3 2(access)sHdl AT AT
< B & £E Jlon, oz 3 APALS Y o der AHdss F4EE BT £ U
o Z2E)a, AEE Z2o@e] 334 AF 4 AU S T8 48 A B0

KGRID| A AF23 2ty 2= 7|22 .02 double linked-list A& =& AR o, W&
2] #2 @ o] dojste] HAN BT 14Y g & ]3] FAH d# dieJElE A
#2) =S S5t 29 12 KGRID A A& 212 228 2422 veid zloth 49 #
B2 AREAS AgHAe % F0E 71582 o, FUA AZd dE delEs 84 AA
o] Hejg A E Y A8 5 AT Ut AL AR A Foll YT linked-list e #F5-
st Arstel delelo] ¢ XA E AT Ugo2A A2 AA] 71 A & ALE S+ 3
£ stk 282, AdA Aol AE dolHE 449 FA 249 347 £UHE /HAE A
o Wi AZol= AA FAE 42 a9 e ¥ FRE /1S3 Ak 23 J3d
o= AAHAY £3E dolHE dAFLR AFeq $3 AY Tl T A2 ved £IA T
A 79 doje & ARsA gk JA90A il ASAA T R el o Bedo. 2L
AAL A4 FBAMET g ol 227 @I BEaF Ao dsjAE el AFF A4
A Ao

2.3 Fa8 7%

#A KGRID( Ver.1.0 )olA 78 F2 7|5EL oldl¢} ¥uh. KGRIDE: 34 34439 4=}
825 44 4 £% 7152 A4, 28 F4 2 JE IR A8 L QA AL Fa 0%
< St gk
» tj52(algebraic)[11] W& o] & A9 T A @ 3AY YR A=A 44
o B8 Y(elliptic) W] & WA 4 & o] &8 WY 02 Sorenson[12]0] A AT 71 & o] 53 H
Aol U3 ZAA 44, Thomas-Middlecoff[13]7} A 3 71 & o145 33 & 3344 Y
5 ZAAA B8
o #3249 (hyperbolic) v WA A& o] 48 WY& FHV A&-53 714 01 8T F
9 W38 Y 44 84
o NURBS[15][16]& o|-&-3 =4 9 Fd42] 29 A4 44
e Vinokur[17]ol oid]A Alte HAH ¥ T4 E(stretching functions) B 71&¢] Az} a4
o X Fo BAE B F2AF BE UTE
g, AR AR R A ) £3, 443 929 A 2 8, A4 a4 ID &4 9
47, natural cubic spline[18]-& o] &% AAA AW, 3¢ F4 7K 8E 9% 24444 (hidden
line removal), 44 R 58789 A4 R BELAH 2259 44 §9 7|5 AW, A4
29 W9 AR A4 =2a9(19]9 23U F4L 28 £ LAY 7T & AL A4
script file€ % 4A 44 715 & 7Y

3 ¥I7] FH ¥ AA4A 44

AAA 84L& A8 T2 AL 29 29 A $3U19 A4S Ao Sle A 5B
ek, 43 ZEAS Ze FHY 337 AL FFE AT TEAA vebd Missiled] df
B AAALE FAFAA 7EE st 837 39 AAA G EEr F4FH U

3.1 33X

Fo] 7 Pl o} ¥ 78 (mulii-block) ZAA FA 78 34 ° 78 AA BF L AA 4
ZAF o 4D FAAS Lol i 2 FTE A AL 23T, T YAl ofet Y FAA 4
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ARE YR AAA 4333 027 747 RE Aol 2 G RE WAA F22 S AFHA A
Gajolof Bt YA 02 HHYS) ZAAS 248 349 A3l A AAAE 488 + A= ¥
W u2A §e ARAL A4S 2o 0-0%9 AN A AL AAAE AL T AT R
Aol It T & AF0A AL BB o 2 FAAAE AE] ol@l g FHe 7ol
2 A7 AE B Fael el A 7Y AAA 440 013 HHTS FAbA & o) Satgen
78 A9 YUt 29 33 Bow, A FYFE $AY FHLZ ojRolA Utk HHYY 78
AAWA) ANA AERFAA ARAF S LIE AAZ FEE AN AAH BE ¥
58 ¥l2s AHLeE P97 Bor o)H ¥ 79 KGRIDS) 4x3 £E 85 84} 75& o
gl

3.2 =9 ZAA B4

F2Y AEAe] Bl ZE AS IR0 T F4 HA € 51 HA] 48 3Bl = NURBSE
o] &3 7]y o] Bo) o] &5 o} A 2 glth. NURBSE o] 4% S|} Fdel tf & 82 CAD/CAM/CAE
ANAHS dolg FHL 93 ¥2o T ol ALEH A3 IGES(Initial Graphics Exchange
Specification) ¢] 1} STEP(Standard for the Exchange of Product Model Data) SolA = 39 H
oj3lt}t. o}a KGRIDo| M & IGESL} STEP dlo|8l 9] W97 : AYstz A got. 22 o)
¥Ro] n9sd IGES BolEH 2 RE = vz W AAAZ A4 & 5 AT Aotk B EFAAT
A& vEhl 7] $13 712341 dlo] B 2 3¥ control net# knot vector& B3 3k o] & o] -§-8e]
29 A B9 A4AAE A48 07y GAA 84N ZW JAAS AL | FRACE
e B RS 2R 78 FAAA HAH A2 dAs of s Zeld. 121}, NURBSZ
ol gsle] T o] AXAS L AP A5 Yot A 23 57 FHs BYHAA X3
EA Ao glon, ¥ AFqAE F3 FA6]AA AHEH 7Y & E98te] NURBSFUET 3
Ad 918 7asigt. 283, 9 £ 2@, £33 mE el 28 JAA L CATIA
dole 2 2g 229 93 ¢l o]g & cubic spline o]-&3td AAF L A ¥ X AL, tFF 7]
Wg ol gated AU 28 42 A4 E 3719 Y AAAE BAFI U

3.3 R AAA 33

o) = IUL TSI Y= FYAAE dFE P& o] FT YN FAAE A2 84 g
L "o PEA L o] &3te] Asg o, Bl2F ded 4 dAALT s ¥HE ol
s 44 UR FRAASE 22 AL B AAAS F0WA FAF o2 FEH A
o 29 5 7] F0l 448 U¥ 4AAE Y 29 95 sae] distgRe 3R
R AAAY AN TS 2] A8 2FEE Y Ak

4 FAE2d FFATH¥

41 AL
IAY $74¢ o &8 4% th3} ¥ 9 3344Y 42 44 279 KGRIDE ) &3h¢] 37 4
7NA F99 O3 FAAE Bgssod, oY AFANA S AL FEE 29T
o 7R3 71T A2 44 7159 TS TY ok AU A A8 BHE FHAIL, 9
UEE BFY 32Y G4l 8 ARAE 74 & F YT £ZEH S ALIHAG:
o KGRID: B3¢ 3214 34 ¢ #9 42 4 ¥ 329 98¢ AA €8€ + AT
geas B 71vES FFHo2 AFUT.

4.2 3¥F 47 FA
KGRID 2 &3 g4l o % A4 44330l $4330A st 3% ngsojol & F8 F
EEL &3 gk
e IGES, STEP 53 %2 dlolg $4]9] 4 vlole|2 38 Ed A A5 & AT ERI 9
g
o BFU Y HWo] R wHAS o] £33 b7y HAA H4A IS 7 FAYW A AT
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Temporary Files for Backup Data

Figure 1: A5 F+X

Figure 2: ¥3719) 84



150

M2EHY

p2

e
54

Okt

3]

| 212 &t/information-Processing

]

Figure 4: NURBSE o] 4% %9 FAA 44

Figure 5: W5 ZAxAlo] 44 9 7} 3
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