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Condition of the main wing model
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Table 1 Design space.
£ Design variable Upper bound | Lower bound
vl Sweepback angle at inboard section 57(¢ ) 69( )
' = av2 Sweepback angle at outboard section 40 ) 50(° )
h dv3 Twist angle at wing root 0¢) 2()
* B> \_ dvd Twist angle at wing kink -1¢) 0C)
W y " _;."’":_- " dvs Twist angle at wing tip -2() 1)
L f—— e e,
_-M L= . - ""f__' ¥ ey dvé Maximum thickness at wing root 3%¢ 5%¢
N = " dvl Maximum thickness at wing kink 3%c 5%c
dv8 Maximum thickness at wing tip 3%c 5%c
dv9 Aspect ratio 2 3
dv10 ‘Wing root camber at 25%c¢ -1%¢ 2%c
dvll Wing root camber at 75%c —2%c 1%c
dvl2 Wing kink camber at 25%c¢ —1%¢ 2%c
dvl3 Wing kink camber at 25%c¢ —2%¢ 1%c
dvld Wing tip camber at 25%c —2%c 2%c
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min. max.
dvl | TANORE 2.0 6.8
dv? | RE%ES 33 68
dv3 | HE®ER 28 62
dvd | Tk 0.1 0.35
a5 | Kinkkzx 0.4 0.57

m i e e
v LIDD i K1E(M=0.8)
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EMAPER

Dﬁﬁ/'lkﬁﬁ%lﬁo)*ﬁﬁ&zln\nXD-l_( J:é*ﬁnIE
v EEBREEELT, Carlson’s warps%st(NEXST1)&ELEER
v' CAPASIZ &Y ZE At gEZ 5T

A TG ( sWimzZERIL )
G M > root, kink, tipDRBIDAEHE

VeiplI TR
VIRKEHRDNNG A—FIFEE - PAR5%
> B MEE Rz 2 L 3%

VREIDINF A—E %3 R BB CHETN
(root, kink, tip{zXit &)

> BOEMHIBIINEXST-1"O( D TREIE

TRER 10.12m>

b YAVZ ] 4.718m
FANIMEE 2.20
ART—/—H 0.52
HBFT—/N—Lb 0.20

HARAE#ERA 66.0deg.
HRABEERA 61.2deg.

_ REBENCEAL MACE 2.754m
| TOEYD M!TH-}PDLZrAH UNIVERSITY

B XPRRE

design variables lower upper design variables  lower uppe
root| dvl |0.0001|0.0010, |ERAF-*>/|root|dv15|0.20 | 0.50

B3 (kink| dv2 |0.0001/0.0010 | /N—fIE |kink|dv16|0.20 | 0.50
tip | dv3 [0.0001|0.001 =X |root|dv17|0.00 | 0.02

= KK root| dvd | 040 | 0.55 &>, 73— kink |dv18| 0.00 | 0.02
;{ﬁﬁ kink | dv5 | 0.40 | 0.55 &>, 73— |root |dv19|-0.20| 0.00
tip | dv6 | 0.30 | 0.50 HiZE | kink |dv20|-0.20| 0.00

root| dv7 | —0.30 | 0.00 HEE root|dv21|-0.01| 0.01

B3  |kink| dv8 | -0.20 | 0.00 —'= |kink |dv22 |-0.01| 0.01
tip | dv9 | —0.20 | 0.00 S root |dv23|-5.00| 1.00

12 root|dv10| 0.00 | 6.00 kink |dv24 |-2.00| 2.00
Faﬁa'*ﬁ! kink [dv11| 0.00 | 5.00 =y root|dv25|-2.00| 0.00
tip |dv12| 0.00 | 5.00 o kink |dv26 |-2.00| 2.00

4>,/ \—|root |dv13| 0.000 | 0.001 tip |dv27|0.00 | 4.00

ﬁ“ﬁj fZ&mH 3 kink |dv14/| 0.000 | 0,001
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BB BRI B o | e . | — -
vl RUD (root) 0 2 [ ¢) 0 4” i
dv2 w (kink® i LY ZP7E) 0 1 -
dv3 hLy (tip) 4 0o | ¢) E. 68 i
dvd | RARF v v /8— (25%=— FR) 0 5 | (%) i .7 .
w5 | Rifxrrs— 0s%a—FR) | 3 | 2 | . \)/ i
dv6 | Ry - (25%=—RE) | 2 2 | (%) G
vl | FyIFrN— (15%2—RE) | -2 2 (%)
w8 Bif%x v v3— 25%=— FR) -3 3 (%)
0(kink)=wm X 0(root)+ (1-w) 0 (tip)
panel Euler AL/D
| |
. :": wr W dv5_dv7 mdvs
. d"s- v mdv7 Hva
v Hdv6_dv8
11% = dv5_dv7 B dv6_dv7 v dv7
dv7 mdvé others
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- Silent Supersonic Technology Demonstration Program -
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- - E-3 =R 020 —&—CL: Jet-Off (NPR=1
AXAIZESI B R R E R ME B ISR e [y @ Jet.0n
: — -CD:Jet-Off (NPR=1)
010 - -gD:Jet—%rf‘f((NPR':_. 2)) ’/
. - : Jet- NPR=1
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- S3TD2 RS HE

Nacelle

Main wing

Prismatic layer

Base Mesh Locally-refined Mesh

Fuselage

-FHHEEFOME -

Mesh Base E.M

E.F

Space Fine [Surface fine

# of Nodes -BOBRFHAKX -
[million] 9.2 108 137 178 20.2 [Exhaust-area Medium (E.M) : 2.5x 103

Surface Nodes Exhaust-area Fine (E.F) : 5.0x 10+ (Z#&&: MAC)
million] 029 0.47 .

Minimum spacing 9X10°6

# of prismatic
layers
Growth rate of
prismatic layers

30
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- TAS-code (Tohoku university Aerodynamic Simulation code) ———

SRITERMEREREITIL/N—

0O XEAEX ! SRTEMEFETRM—IR A1
O Z=FEgRYEE - B ERAERERZE

O ﬁﬁ?ﬁﬂﬁ}’f : HLLEW (Harten-Lax-van Leer-Einfeldt-Wada) S S
SLAU (Simple-Low-dissipative AUSM) Example of TAS computing S|
- AUSMIERF—LD—E. EEEEICH T SR ERELSHFTES.

O BfEitRs : LU-SGSEaf#i%

O &R/ETIV : Modiffied Sparat-Allmaras (S-A)

- B OBAREMENC KSIIEIED S T=Spalart-AllmarasEF L.
Mod. S-A+Anisotropic
LA/ LN RTUVIVISH LIS L - DEBERERAL=H0.

6/24 Jun HATTORI , Dept. of Aerospace Engineering, Tohoku Univ. JAPAN

This document is provided by JAXA



136 T2 TR B A R b &R JAXA-SP-12-009

TR

B - - Sy EROESE -
. Nozzle inlet P;
Boundary Condition '"/ Nacelle
Airflow parameter _ Total pressure ratio ; Jet
Ru/P. = =
Freestream Mach # 0.14 Total temp. ratio — ____.__
A.0.A[deq] 2.065 TT/TTw Nozzle exit R,
Re (MAc#:#) 1.4%x108 NPR (Nozzle Pressure Ratio)

P, _ y
NPR = s {NPR_1—> Jet-Off

Psw NPR >1—> Jet-On
Sl R _ P
)

out

: Total pressure at nozzle exit

NPR (Exp.) 1.00/1.47/2.23 Psw : Freestream static pressure
Total( ggs/s;re)ratlo 0.98/1.97/2.99 — NPR #% bS8 5Ty MNER DIRELFIH.
/) L Aft body
Total temperature ratio
(Ton | Tr) 0.98/0.97/0.96
Aft body I+ 2E M FBOLEETTS.
7/24
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ETILEZEHTHOEE

Wind tunnel facility (JAXA) -BETHEICEITSCprfi(z=0.0) -

Aft_lower (z=0.0)

. A
Strut or LN [\
1 1 R // \‘\\j
S 0.1 AN . \“c'
|

CFD%ﬁﬁ%iﬁﬁb‘TWTTﬁE@ 0.2 |{=-==-- CFDNPR0.97 (Fine mesh)
MIE

0.3 ||~ - CFDNPRLA7 (Fine mesh)
: CFDNPR2.23 (Fine mesh)
: i

0.4
9 10 1 12 13 14
X
— Jet-On/Off [ZHITBHEI NS,
ACp,. =0.015
o

Jet-Off MCFDfEZ LN THHIE
Method of Correction

1. WTTIZEI1H3EROEHOCpAHE 0" ERE

2. CFDICk->THRLNI-[EEZHEMEELTINZS

Domain of integration | The amount of correction for the CL and CD

90 100 110 120 130
¥

-0.0084 0.0006

Position of strut
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BFREEDZE (VXIERT)

HLLEW , Mod.S-A

Locally-refined Mesh

0.100
0.080 [ TR b
’,,l"' ----------
0.060
=]
0.040
P PR R
———— CFD(Base)
0.020 —+&— CFD (Exhaust-area Medium) |}
r —=— CFD (IExhaust-area Fine)
0.000 L, o L — 49— JAXA's Exp. -ﬂﬂ)%?'ﬂ"f;{-
0.80 1.20 }\igio? 2.00 2.40 Exhaust-area Medium (E.M) : 2.5 %103
Exhaust-area Fine (E.F) : 5.0 X 104
. (BHERE : MAC)
Comparison of the CD value
HLLEW, Mod.S-A
0.040 ¢ ] B SRTHMEEELIZE.M&F, EFEEFORERE
voso [ UG - Basett F DR ELLBEL TREHE.
[ . bh‘ g .
F L e e R <o
§0.020 fro a2 = B EMEFEEFRFOHEREISIZFEEHLAL.
0.010 ; ——=— CFD (Base) .
r —&— CFD (Exhaust-area Medium)
—m— CFD (Exhaust-area Fine)
— ¢ JAXA's Exp.
0.000 JRNEFICE TR FREGEIXEFETEETHS
0.80 1.20 1.60 2.00 2.40
NPR
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Base Mesh E.F Mesh

NPR1.47 NPR1.47

Cp Cp
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Mach 0.2

Surface : Cp distribution
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BFERERED

Comparison of the CL value

0.100 - . HLLEW. Mod.S-A

DL (Z/M - REET)

E.F Mesh Space Fine Mesh

[ [ —=— CFD (Exhaust-area Fine)
[| = m —CFD (Space Fine)
0.080 [{ — o= CFD(Surface Fine)

Fl — e JAXA'sExp.

0.060 [

d r /‘-_mu_-—ﬂ—'“_—-__'.
0.040 F

0.020 F "

-

0.000 C

0.80 1.20 1.60 2.00 2.40

NPR

Comparison of the CD value

0.040 [ ] HLgLEW,Mod,S—A
e ol '
0.030 [ Z3 olyer
: R B CLICELTIE, ZM-REDERFREED
§0020 P o2 WS LIS DRIMAEIL RSN,
0.010 | B CDICEALTIE, M- RE DR FRIEED
: EEIZEYI0hIUMEEDE.
0.000
0.80 1.20 1N€;% 2.00 2.40 %?ﬁ@@filiEF%?f‘i—ﬁj\
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1200
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NPR2.23

Mach

|80
1 200

=u B0
0000

E.F mesh, HLLEW, Mod. S-A

B Jet-Off MEF, /ZJLH AREIZIFE KR
RN DEHMNFE (0.0<Mach<0.05).

B NPR1ATDE;, /AN EAIZBEEDD YL
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B NPR2.23MDEF, DxybRITHBERITEL, Pavy
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MNIZOERF (ERARRE,

NPR1.47

1 Vector: Velocity

ERAMELES RO IERG TN
l&ﬁﬁb\,w%ﬂ LMY, RIBEA L.
B /X)L ORISR RAE.
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Comparison of the CL value
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Comparison of the CD value
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NPR1.00 (Jet-Off)
HLLEW

NPR2.23 (Jet-On)
HLLEW

Mash
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Mach
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B Jet-OnD B, AF¥—LD:EWIZKECpHF D EMNTFE.
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Z=0.41 (Nacelle-V tail &)

,,,,,,,,, NPRL.00 (HLLEW) — = NPRL1.47 (HLLEW)
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HLLEW, E.F mesh
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