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Explicit Grid Resolution Control for Body-fitted Cartesian Grid Method
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In order to improve efficiency of the body-fitted Cartesian grid method and to make it possible to apply a geometry
which includes complicated features such as small gaps, an extruded ghost surface is utilized. In the proposed
approach, the grid front is generated by Cartesian grid generation over the ghost surface instead of the near-
surface cell removal, which results in the faster turnaround and the flexibility to handle complicated geometry.
By controling direction and length of an extrusion displacement vector and by coloring ghost surface faces based
on the desired grid resolution, an arbitrarily-shaped grid front can be obtained.
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Fig. 1: Process overview of body-fitted Cartesian grid
method.
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Fig. 3: Small gap treatment for high-lift devices.
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Fig. 4: New body-fitted Cartesian grid method based

on an extruded ghost surface.

2.1 /PEVERESEE O

NS DRI ORI 1E, ANTBRO = ATEERE O
AN RLEX—R L Lf’T/V:I U A LZHNTND.
FTIIUOICHMBERTH 2 LR D BETH 5 MR
Dngap &, Y£7"ﬁ7?/\\7 }‘/Vﬁﬂ:@ﬁlr@ﬁiﬁ{ﬁf?@é angap71
& Ongapo Z2—YF— AN & LTHRET D (T 7+ /V MH
1% Ongap1 = 120.0, O,p0p2 = 45.0). F67E L72BE%Z T
(2, oD ZMAPERE TU F Oz A TEHME 21TV,
flag=1 THIITHMEMEE L L T~—F /32524 T
Fig. 5 DHFRED L 5 R =HIBEREN~—F 7 Ehd
(EH:1st detection).

flag =
&& angle (7;,7;) < Ongapa
&& angle (7i;,7p) > Ongap,2 (1)

ngap

ZIT#; i, B () DR MAThY, TV, 13E
iﬂnmﬁu& %@iuﬁ%@ﬁt%f()i@mﬁ%
HINDERSNDLNY ML Th D, FIZ, D O Fig. 50

HR :Fol/\'Cﬁﬂ‘?'CTéhf::ﬁ]ﬁ/gyﬁ%fﬁﬂm'?ék
DIZULTFORERNTS—=F 7 %2179, 22T, Ongaps

k angap 4 i{ffﬁj\y ]\ /I/FEﬁo) Eg'f"f‘ ﬁ’i’ﬁ?”rf’]ﬁ' 5 Fﬁ'fﬁf &)

Copyright © 2007 by JSFM


tsutsumi
テキストボックス
Copyright © 2007 by JSFM


DF 74 MEE LT Opgaps = 87° & Opgapa = 90° 23
HAunwsinsg.

flag = ngap
&& angle (i;,7,) > Ongap,
&& angle (i}, 7,) < Ongap.a (2)
Figure 6 {Z BREEE & ) ANV Ehi-arlry ]\ﬂ:/*[j(&

m%ﬁt%@m_owfﬁﬁﬁ\%WMLtm%rT
O L 72 BRI = S5 L CRL M Icik 5
= b —T = R OBENER S LD R S
My, ERETOELYA ZXOHEIEIZEITS

(1)1st detection
,¢’° ﬁi
o

o-

’ Ve N
g // nn
® / ﬁi \
o—-o——-o-——o-———-o, ]

D ngap

T

(2)2nd detection
\Q

Marked as small gap P)

-0 -0

U

<+—— Marked as small gap

Fig. 5: Small gap detection algorithm.
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Fig. 6: Small gap detection test cases.
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Fig. 7: Small-gap detection and generated Cartesian
grid over the ghost surface for high-lift device.
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Fig. 8: Explicit grid resolution control by using surface

and volume source for rocket geometry.
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Fig. 9: Explicit grid resolution control by using volume
source for external region of rocket geometry.
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Fig. 10: Body-fitted Cartesian grid over the rocket ge-
ometry.
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Fig. 11: Sectional view of body-fitted Cartesian grid for
high lift device.
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