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” Interpolation-Free Immersed Boundary Method Implementation
Using the Space-Time Conservation Framework in UNICONES”
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Flgure 2. CRM-HL stand-alone MLG wind tunnel model (h) wnh and (a) wnhout noise- reducnon devices
(baseline configuration).
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Figure 5. VR regions around the stand-alone MLG baseline configuration for mesh generation and boundary
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(a) Baseline configuration
Figure 13. CFD 0.7-1.4 kHz band-pass filtered pressure fluctuation levels on the boundary surfaces.

(b) Noise-reduction configuration
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2.4.1.2 ”Hypersonic vehicle design based on mode decomposition”

Shun Takahashi, Takayuki Nagata, Kouichiro Tani, Masaru Koga, Tatsush

1 Isono, Masao Takegoshi, Sadatake Tomioka, Haruyuki Kato, Daisuke Sa
saki
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Fig. 1 Example of LSF.
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Fig. 15 Geometry created from the estimated LSF for CFD analysis.
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Fig. 16 Target CL values and CFD analysis values at Mach 0.3,  Fig. 17 Target CD values and CFD analysis values at Mach 0.3.  Fig. 18 Target CM values and CFD analysis values at Mach 0.3,
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Fig. 19 Target CL values and CFD analysis values at Mach 4.0.
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Fig. 20 Target CD values and CFD analysis values at Mach 4.0.  Fig. 21 Target CM values and CFD analysis values at Mach 4.0,

5 » Takahashi % % #73% I enfif i & f% ;% Hypersonic
d

FiE LR i
o gt 32 2 WA Hypersonic
3 (HPC) -~

E A # > 3" Hypersonic Vehicle s 4 K 3-8 P i (L B

S5 W E o
HHan 2 o A gaﬁﬁﬁ&ﬁ JAXA % iﬂ%i\i,m T ST g
P REARRS TR RABPBRENE T R FAETY

LA E R A A MR AR T 2 Bk B E AT 2
I3

13



N Ay

[ X 8 B2 b % P

NATIONAL INSTITUTES OF APPLIED RESEARCH

A=t %27 AIAA SciTech 2026 R4 31 ¢ » BHa 3 gL 5 o
PSRRI R B Ty ARR 2 2R i
2 A BB #2 CFD B 2 2 i EE b

3
(&4
%{1
bt

~
~=h
P
VQ
k=Kl

P2 G o

é_)f;:r;t;\;%fg{r—z‘i s j\:’(%?@élkg_%g?‘;iﬁ‘c’ﬁ;\l);ﬁ%,{;ﬁ;ig{f‘né T
SRFEE LT HG AR R AR ELT R BELE R
ﬁmﬁw%omﬁ¢ﬁm?% A e RERT ] 2 gL
AT AR BRI v HRAF L ST ERE R

R i A iz = 2 g > B8 JAXA 2 2 RE % 2 4R
o mEEEENS LAY %éﬁ@g@aﬂ,ﬁﬁﬁﬁﬁwgw

Fr ARG B FAEHIA T ET & 8T EFT74H
#+ » & &5 Drlto & Dr. Takahashi kLA R
R rGEA BE R T S JAXA 2

14



h 4
=)
REBEEHIER

NATIONAL INSTITUTES OF APPLIED RESEARCH

ol—l ﬁ]‘bif_

Eﬁ?J$?W%’1§w€é COET T Py Ry
AT 2 B TR T ABE S A B T EABRRSET S
AR A B 8 (CFD) -~ 423 & i HoR 2 3 2eis 8 8

42 FE S S BRAFEL LARZ

A ERDAFIAFAER HFELELBZRAEERGE 3o
R'ZF AR T ARG ERE 22300 LKL 6
Sk BT H A LRI RSB S ENRIRENT 5
2 RE X BIF MR 2% 3 NS ELER
B R RN AR F A ST EE R T R

Vi e E R B me FLA  EES R e o

~

&
ROPTEARA P A FREFLEREFLBHET FEEFE
S MWA5357?%’§%$ﬁ@%@§ﬁg
ﬁﬁpﬁfiﬁﬁf- WAH B ERE AL EEA BRI ER
RARFE LAY LB FPRE LT > T 2 B iR
i o RACFFFEITZT A0

15



