RN A AR i PR RE TR B SRR v BE R T g2
VEE ) BRRAIINER 7 1 7T A
[ffZet 7 7 4 B kB A OB 3 AR BLER SN O S ) FERERF 52 |
AR R

Sf545H30H
ENFNESTIN BN
[EINT AR T BE F8 15 N T2 H M2 it 28 B R A

e R



LA FEZE DD F I ettt ettt e ettt s st e s et e s et eae e st et et e st e nanen et et enene 2
QAT AAESE CUREIEIE) D FEMEPILS oottt sttt st an e 2
2-1. MBEE (FAEE) OBEEMEE. . ... ... 2

2-2. EHERE (BLR) . 2

(1) MEEEREMBER COENFBICH T I2EREMETILERAWNEEEMET. ... .. 2

(2) ERATLA/ LABTOENFBICHT E2EBZEARMIROEEEMEHR. ... 11

Q) FEZENEEERREICHT HERALEH - LAMNEBELFEORIT. ... 13

4) ooy OSSR 19

2.3. FE (MR EEIE) .. 20

2 A R AR . 20

B 1 BRI . 22



HENSERDAF
MEEIRRAHNETOT S A
MZEH IS MABRER BT HIERKE R MO EENRLHE

1. WBIEXDOEH

MLZEREORREL - BHFEICIW T, BAFE TIRERME D FEW T T 1 M7 &SR TRV SR T X
FICWHakE EOBEERE (228 (RRE7) - KETRZR L) LFRZ I EE GRS &) 73
b, OO TREM CEKRKARTRY BHET LY A7 N4 L, BREBMOEIEEDOB S Y
A7 Lo TS, AMBFEETIE, MERGRERFICLY, bONTE DHIORFWIMBRTZi
LOREEMMATHEATREL 752 & T, FEMT 74 MRBRZ2RBET 287 eskat 7w A i &2k
EHZEFET 2 2 A HIE T 5, EIEOEAME T, AR A 5D TR &G IR IR
BB OREE & 6 % 5 EEBMNTHAN 2 B Uic, REFETIL, T OB BT 2 T MR D
10 D7 FfA—F—DFERITLA J NVAEERE FICEA L, ZORMMEZ R L, ENHZEHERE A —
H— L DOEHEED L & REREMR BT 7 1 A~DRHZH 425,

2. TMAEE BEFE) OERARE
2—1. LZEE (SHI4EE) OBEERME
(1) FZemEREEHIRIR T D28 JIREEIC KT 2 BEM & 7 /L % U 7o YE AR AT
(1 a) PEEAEAHT-FAE >/ L X—FFVHC-ACE 12 K 2 2l SHE MR - 5B IE OB £
7 /L LES (large—eddy simulation) AMEAT, [EPNIEHEMEE O RGEEMEHTHHBh
< FEHiFERE - ENLREFEIE AR ALK T >
(1b) MIKES LA Y —t&11Ex2 T PR E A - JeAlg /L /X —FFVHC-ACE 12 L D 224
BEMEAR - B IEREOBER & 7 /L LES AfEAT
< FEhurkBa . ENZHFIEBR R IE N T AT A TR B S >
< FEHiFERE - ENL KRR AR AL R >
(1 c) PEEREASK -3k )L S—FFVHC-ACE O KB FINERE & ) — RPERED & 572 % il
b, J1fEsr ofkReTRIbIC K 2 FIEM: M E
< FEhurkBa  ENZAFSEBR R IE N T A AT SR B S >

(2) FMATLA /L AHCOL BT 5 EREATCRO WA
REUCHIE - MR T/ LS — & T SERAT LA/ 1 KB - TRAEATRO KHUBE LES ARH7 7
— 4 S AR R ST D, E IR RSOBIRO %, LA ) AR — 4 A%
NARE
< SRR : AR AL >

(3) EHZEIEEEMIRE T D Lt AR - 2 B RRE(LTFEORIT



ZENIERIS L UG S 2 WL & LTe Bkt A5 - 2 AR b ORI TR 2 F2hi 4 5. £/
PR 2 T RS - % AR L FIE DR - MEEZ F2hEd 5,
< GEHEHERE « ENLREE NBRAE RS>

(4) 7mv=7 bOREHHEE

TaY s NRROEEEEZ R L LoD MR RIEE O, AR IBEE & 0 S E SRS
DT & & Bl L, TSR A RS0 HE R B it - SREEIC BT D, ENSN o BIEERRRE & s
R, EEROFE=—XOHREE X A L) —|ZHY AT 728, [ENSOEEERERT & E IS AT
bo £lo, IRVl FTRLICHERITTFRIE - S IBRELV VAR T T LD, A—2b
— T TOT —H_R—=ADNR7 I X 0 FEBIICABRT %, HRFIEEIC OV T, ARER A
MR L. BT DREIZ AT 5, 2By, HRIEE O, fBkoAT v 7T v T F
TR 2 7B AL AM B RO B Y $A Ak L T <,

2—2. ERASE (FKR)

(1) BIZEEMEMTIR COENRE T HERTT VE RV EEERENT

(1 a) BERESKTFIM Y V/N—FFVHC-ACE 1T X B i Zef £MEMT - B IR0

JV LES (large—eddy simulation) A<f#4T. [EPNELEBEES ORREEMEATEED
W B HEE - BB RERISM IR D& K5 /) T HIFEAf

BT 7' U FFVHC-ACE % VT, M2 SR HE RT3 2 e KI5 TPHIFHN 2 % — 7 > M ICF
Br & Fefn Ui, MRNTXIG: & § D MZEi 2 RiT. B hEE (X7 v b 77 v 7 206 OFRHER)
% & te JAXA standard model (JSM) FiR[1al]l & L7z, B ZENEEERX—AD LA J )V X$ D Re, =
193 x 100 W\ ) @\ LA Vv REiRiuicxt L, #@fia = 10.48, 18.58, 21.57 deg® 3 77— A CEEHETT
Jv LES fftr & £l L, EDOENTREHMEZIT o7, 7eds. ARMENTRIET AIAA (7 A Y IZEFH TS
3rd High Lift Prediction Workshop [1a.2-1a.3] & [f] U4{hCTd 5, WEAEEL L Gridl (23 f&/5., 768 / — R)i &
N Grid2 (117 {85, 3456 / — R)%& HW T 2 380 L7223, A 4FRFE T 7212 Grid3 (492 {&s. 15360 /
— R) % T2 KBURARAT 2 BN CHME L, A5 D7 AT KT 248 T IR O MRGE 21T 72 o 72,

#J 500 B (Grid3) DORBURMENT T > Th, i) 2EE % 5 TeIE W I HEZ R M ZE R TR I
xt L C, IRT — 2 D AT ORHTFEL BN HE R SRR E A T &2 ERR L, 73D e SR N TRl iE
B4z (BEmT7 /L LES) T2 RBICE 5 L2l Lz, T A EBLICE-0IIB¥ T 7Y FFVHC-
ACE 232 L2 35D F — AR Ch 2 | P e % M R IE Ak 114 [lad]. BEf €7 /L LES [1a.5, 1a.6].
KEEP 2 % — A [la.7-1a10]3 2 CHi- 7= 2 LICERK T 5, 2 2T, F—Hiii & 7o > TV S BEHEE 7 /L LES
BELOKEEP AF — A3 x B OFR TH D, 7ok, FHEMS AT DRI, Grid3 Th -
THR20 HRETH Y | —ERIEAEEZENEEES 5 [EE 0 X 5 E CITRREHE THr DR &
HE, 1%L FTh D, Fig lal(@)lz, Grid2 THE S A7z 18.58deg (2351 DB O & ~d, Hlgry/)s
SNWRTy NIFPEENOIAE L, Bl LA DR A Z D Z IC B L TR Y | Mo W E
WIZ K DTG~ DOFELREICHBLL T\ D,

Fig. la1(b)ic. TR L7tz 79, 2 TOIAICENT, EREE X< —HLE-TFHZ2E5 2 &




15 20 25

(67

(a) Iso-surfaces of Q criterion (b) Lift coefficients

Fig. 1a.1 Instantaneous iso-surfaces of Q criterion and time-averaged lift coefficients in terms of angles of attack

o of high-lift aircraft configuration (JSM) obtained by FFVHC-ACE. Blue circle, Gridl; red circle, Grid2;

green circle, Grid3; black open circles, experiments.
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(j) Experiments, 10.48deg [11] (K) Experiments, 18.58deg [11] (I) Experiments, 21.57deg [11]
Fig. 1a.2 Time-averaged streamlines around JSM configuration.
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Fig. 1a.3 Time-averaged pressure coefficients in terms of streamwise location normalized by local chord length
at each spanwise cross-section around JSM configuration. Blue line, Grid1; red line, Grid2; green line, Grid3;
black open circles, experiments.
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Fig. 1a.4 Time-averaged lift coefficients in terms of angle of attack (AoA) of Mitsubishi SpaceJet
configuration obtained by FFVHC-ACE.

(a) Iso-surfaces of Q criterion (b) Streamlines
Fig. 1a.5 Instantaneous flows around Mitsubishi SpaceJet configuration predicted by FFVHC-ACE.
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Fig. 1b.3 Instantaneous streamwise velocity around JSM configuration at spanwise cross-section.
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Fig. 2.2 Pressure fluctuation distributions at three-dimensional transonic buffet condition. —1 < Cp’ < 0.1 in
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Fig. 3.1 Many-variable and multi-objective optimization approach with GA and NN.
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Fig. 3.2 Results obtained by 2-D airfoil shape optimization (NN+GA vs NSGA-II).
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