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PREARGE E MR D U T3, JEAR, 1DD AT
TS LI 7 =5 (BT OB DXk
THHRIZRETH DD, AR LR REOHY DT —% kY
N2 HEf I B b BRI ARFERL R T, B BGRICIED

R i REIR E T DR B ORA T 2175,

2. EEHUEICE D CERL

R AT BE R E R AT IC BT, S BIRTIC 3B 2 BE L,
FEMRE A (HIBEED Z5TRT2ICH VWG, ¥ 2al—
TaVICBWTEIE I N fE & BIIME O 7 0D = e il 72 IR R R
AU, SBMRTHEI N2 ELEDE DT LICKDEE
95 (KA.

/= %fttof(u - uobs.)TQ(u - uobs.)dt (1)

T uldvIal—va il oTHEESNIZEMNANT R,
Uobs \IBINZENINRT BV, QIZEHIATTH, 1ol WIRARER, A
FERFE 2 KT 5. C T, FHlB U R N T B LNy
MEEEL ¢ Do (ZERDIERE) 723k % LW [E 7z R E A
2175, FHMIBIE DRI U, AR BRUERE
1, ISR E R T AR END D128, NIRRT TT T
VaBBERE AT .

J =T+ [T AT(M(@)it + C(@)i+ K(p)u — fHde ()

H@IEBWT, AIFHZERANT MV EIKT %, 2R R R
CoNT0aRUE, =“XeOiRE SRR I 2 A RER T

R RHRETTIE, SEEO—RDTAVISTAN) W I H e ff
D 2L TED, MIFERTTY, CXBEITH, K373,
wWIZNIRT NIV, IR AR MIVERT, BT MVICATE
LT3 Ry FEe S kR M 2R 9. XQ)DIE-E &M 2i5E
THIDIC, STV IalROE—ENZFHE S5 T, K
(3), K@M EENS.

M(p)it+ C(Pu+ K(Pu=f (€)
MT(d))A - CT(¢)A + KT((p)A = _QT(u - uobs.) (4)

A, IREAHEXTHD, 5752 T2 ORI -
SR B A DREDEENS. Fiz, RE@)EBELETFEREME
BN, 750 DB OZERMART UICHd B AROREL DG
5N 5. BT, ARERTICB O TER T DHIHA%M:, BiR%
HOLLFIAEEINS. ERGMZEHT BRI, X@)EML LT
WS 2 WM, WA EERT 5L, KE)ITHT 58
BhigetE KRS B W THE TN A D), AR MBMESN
%. 207z, XX THRBENRD L. RQ)BLUTH®)
RS CETHRONZEMANT M, BEEEBANRT MVERWS
TEICED, ST ABBOL )ty MBI B AR
FHETZHTENTES (K(5)).

];.45 = fttof Ag(Meﬁe + Cetie + Keue)He (¢p)dt ®)

TTIZ, HAINT 1 ROBSERBIRUE R 3. AR R T
RBGIERERIERMT TlE, L)Lty MM Ro Y — Rl bic &
DEfRM 2 F T 2728, (52 RKINEE LT SIAHU 2
IEXO LNty MRBOE R R 2175, MOISHEE TR
DHEFREAZIEANE ST A—RZEMEINS.

3. LNIbEy MINROY — & bl c B D =R ERE T
DFEN
Lty MR R Y — i Bl 5D < 22T RE IR AT
Dt ed MR,
1. GHRSRM CARREER Ay 2o, BESRSRAIE, WIISRIT, ifgfiic
BIBDEUE SFRA=2) D AT &z, KEREZI=0£ T %.
2. kBT R DR RIS K URHMli B 8 DR
3MCRHEGE. JO—Jt-njO<e DER, FHREZET. Z5T
RV EIERICHEDS.
4. BEFE RO R B R URERICN T 5575 V2 B+
DLty B ¢ 109 2 AR DT
5. ROIGHRBOT FERDFHR (L)Lt MBS o D3R DRIE)
6. READICREZEHTIL, AT T2NRS
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AT w76 RS RMGEREDERIC BT, IR KD
I, L)Lty Mo DFEDSGEIZ RGOS, EORARE
FORREI, B85 R BRI (22 i) &%,

X1 L)Lty MR ¢ Ic kB
FAORFREIE, IR mais (ZER D OFIEICDUNT

4. BUERRIRHIDBN B IUSERDEEICDNT

BRI fRMTET VI, BBICHREEAY V2 MZ/RTS. L
OHLEZFTEL, Pl ~ PAD Sz ZN OB E T 5. AKE
AR TIE, BIIZENZ, KADKRM (44) OIEfRIERETT IV
IS BRI IC K DS NTAS R BIA N L L, KIG
BE (ZEHO RO Y —) BARAE UT, RIFGEED[E E fifth 72 52
iS5 %. NTIC VT, 322 —NOYIEEERET ST LI
X0, KR2ORFEEANICEWNT, REERZFEETS. EHIE
ISTA—=Z 7130.01ERET 5.

UNBRH]E B € 130.001& L7236 OF5 7% X 5(Casel ISR
T RIEDTA R EixBEDM, fiE, OV TIdEYNC
FETECNRTEEMRTES. 2T T, K2OBMN G450
RN T RIS GEH 6 ) Z P LI, X8(Case)
ORI AERMREDNESN, KAUTTRT KMTEREEISES W TN
BTENDHB. COHEL, WA EICKIBETEIZRAD,
ZROFTBICE ST — 2y b TidaL, ElOHhRo gl
DB LTI ON T B TOENISEH L NS T WD
THIALTHL KT, Bl SBZI6RIC LG HITHLT,

e21)ep /mx < EICETL, IHHIEER e =100 LI
DA FY(Case3)NTRT . T TITeqp 1 A BB S fic 75 Fe
RICKOIEER U505 2 ¥ o BB DG E RIS 2 K E %
RLUTHED, midBEREERLTONS. £z, DURHIEEH e
3, BEENZEEOMEZE LI, BiOMGHT AR KEDISHRE
LTV, FERELT, K8(Case2)iTHRT, KOK4ITRT R
RGO DWW T WAL R TE, BRSO, DERHIE
DFGEICKD, XK0MYIC RGO EEZHBITE52L2R LT
W5, 7=y FOBEWS BN DI, AT TFIE I
BICHARFEZHLTWEHEEZLNDN, — /5T, IREIFEHTIC
KOIRENCH I B IE R BEYNCHETETWATEDEHETH
%. CORTE, MHET IV ZHHLEWEEE, AT —4%E
17— 2 DBRD A0 B2AHA T fE 72 [Fl7E T & 2 Bk 3 D
HDENTOREEEZBNS. DX, KMEEE VSR
[IREZ B 22, BEPEARGRIC KOS AICB T, FlfER
FIZDWTC, —E—EH5cLLHbETHL RIFTHL.

RIS, WINELROWNAEL LT, EHMEEEED Oz HV

fiErhr OFHNOVTHIIT 5. AT, (6T I RIS, R
WA RED BT B T3 H AR, IEDT L R/STA—2
kFWBZEICED, R OZE MR 2 H#S 5 L WS FiE
TH%.

*D
] <3
O _ e ©)

2 K(l)];(é)) +(1- K(l))];(é)—l) [>3

Case3DFERICTNT, RIEEIEU=36 ~ 38DIEE D73 AfiZ% A]
BUET B EXI0 ~ 12OKRIMGEND. THUSH LT, EHAA
SIETEICB T B/ ST A =22 HREL, [MURERBICE
FBEE DMz Al LT 2 LX13 ~ 15ORRDREENS.
F AR B T 2 EE DIRE Z M A SN TVS T L Z2 iR
T&E%. BHN EKREEZ W26 O R MG RE R E RS R 72
X16(Cased)lc R EMRICN 92 221 D TP E—BeR 24 9
% & CasedDAERMRE RAACIFSNTEHY, REDOIRIHIHE
RIEGIZRERIE DIEFTICIZ AN TH 2 NN 5. BT ET IV
B UGS, AFEDRZZET IVADOEIEORGEE
SRDRELET 5.

X2 fEfTrETIVIX

X3 AREEAY A
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defect boundary (¢ = 0)

7 BUIRORE (FuRE Y ANEFR)

Target topology
(Two rectangle defects)

X4 K (ZEE) OIEfRERE

M8 Case2 : [AIESHLIZKMG (2=1R) JEhE

Initial topology
(One rectangle defect)

M5 Kb (ZEE) OWIEERE (REREL =0)

9 Case3 : [FIE SV KHG (2=R) TP

B 6 Casel : RIESHIRHE (25W) TERE
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10 REE, o Do (BARIEL -36) BI13 R o Dol (BURIEHL 1=36)
(BT EREEE AVROESR) (BT & REEEE AT E)
B JREE g o Do (SRR =37) XI14 S g p o3 (SLEIRHR 1=37)
(B EREEE AVROESR) (BT EREEEE AT E)
12 g g Do (RARIEH -38) BI1S 1 Dol (BURIEEL =38)

(A EREEEE O RWGE) (BEHAT S REEEE VT2 5E)
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X[16 Case4 : [AlE N 7z/KRBA (28i) TEHE

st

AWFFECRE, BPIse B HiBne GRE(C)) 22K04283 D4
W32z, £, BEREINRERERZGOBE TA S
K, BB RERABUIERELTOE T AEIER,
NGRS, I8 T3S AR R EaEBhB (R
MR REREERE FiREA / R—va VIR (5, A
RAVDOHZV—=% TFKY¥  Prof. Joan Baiges, ] T3¢
SRR M AR, W E TR, ShLsaEE
B, FRLER eSS, BRI 2R, HIEHRER D 5IE,

WHEDIE M 72D, FERRNRIA Y MW . BIEERBICIE
MIRZEMGHELR BT T & > 2 — DS TEREH Y — N — 2
T LZMMUE. U THlEZ RS,

SENB

(1) RN EIZERT, N THIGEZ AT SR TRk
W z2iild 3 AT L2
https:/www.aist.go.jp/aist_j/press_release/pr2017/
pr20170601/pr20170601.html  (2022/8/17)

(2) WSH e, ARG B2, 1 36, i &Lk, s AR,
FIBISER I Z Ve BHRARZ 2—F)bxy 8T —F1C
£2327) = FHNOEERTTHEIEMADIE, HA RN
B, Vol.87, No.904, pp.1-15, 2021.

(3) H K, Bk B, AE s, Sl s, it E
FrLL AR, HIE AR, Tz —R T4 — IV REDE Z Ik
DLty MR Y — i bz T2 TR
I KB ZE AR OFHIL , #78L, Vol.70, No.1, pp.41-48,
2021.

(4) 7. Baiges, J. Mart'inez-Frutos, D. Herrero-P'erez, F.
Otero and A. Ferrer, Large-scale stochastic topology
optimization using adaptive mesh refinement and
coarsening through a two-level parallelization scheme,
Computer Methods in Applied Mechanics and
Engineering, Vol.343, pp.186-206, 2019.

(5) M.Kishida, T.Kurahashi and J.Baiges, Application of
weighted sensitivity for topology optimization analysis
based on the density method , JSTAM Letters, Vol.13,
pp-68-71, 2021.


https://www.aist.go.jp/aist_j/press_release/pr2017/pr20170601/pr20170601.html
https://www.aist.go.jp/aist_j/press_release/pr2017/pr20170601/pr20170601.html
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BREERITEROT—2R1LICES
BREGERITOSRE

R B BV voy MRSt (BEAK)
NEEOHER RIERE (BEY)
BRN o RIERE (BEA)

F—X[FE{t. T—XZE5h Data Assimilation

fEt i BRHE D SRR HINCHED BUWMEZHERE 9 2B,

1. 13Cslc

IEETRBIMEE T EZ A G b THMZHE TS
T =R AL EH TN TV B, 7 — 2 AR, B
EIRNTEZ ZE BRIV Y T IV R EDFIETHBAED
B, HiatIICEMHZHEE I 5 FIETH . IIABISRIE A AT
ZROBRGTH O, WIMEDE R, BT AR TS
FOOREMTHERIC MUE I B REL, TRIKEZE DM FIck LT
T—RE LD EEEDHIS NS,

COEKS T — 2 AEHAEBIAE LN D7 8F XA — 22 & )i
B AIRETH %, T id Large Eddy Simulation(LES)D f#AfT
#5 5% Reynolds Average Navier Stokes equation (RANS)Dfi#
Wi AL g 228D T D NIz, DML TIZLESIC K A EHTIC
G DO EHERE TR U, JEE 5 AT SR O IRF
Pz BE S E LT, RANSOFEFTIC AL T %, ZD[H
{EIC K DRANSIC K DRSNS TSR OLESICN 92 AT
M EUE[1-2],

—J7C. B E TIEOIEHIC KD, IGEMENGHERS
1T KB FRATRG SR & RIS S D B O EHERS I K2 s SR 72
AEORETHEETHIL T, KR AT 2 SR L TE S
ATREMED D%, COFNMFEH T NE, BREFHFREITEICENT
g R 5] O S S KRR AT DRI AT HEL 755

LA LTOHER, Bk U7efigt 7 — 2 F+72 7 — 2 F{td
LEMOBBICE > TEZENTEHAHENEN DS, RANSOfiF
Fric BTG DR O ERS T2 L. AR E O &G
RS T2 ] LIZLESO i R 2 [Al{k 9% T & T, RANSD
K2 FCED FHCEERERL LT, o7 —Afkick
WTFEIRET W8T A= 2L IREER L FIFFICSEE SN, Rofé
(NCIFLESICNTS 2l 2 19 571l /a T LT
A—ZPREND, COINTA—2ZHHT L, —ER{ELZ
JERICH LT @ id D E i i el /5%, TD KD
I3 R AT VRBITT E R, BRETBHFRE D DI IC B W TIEBE
FOAEHETEFIRBEOZENSEMNREETH T2 H
A R bSO B 272 2V 1 Fe KB D2 7 — 2 /E A T RE
%%,

INHOFIMCBWTEEELZSDIE. AL EMTbh
TR TR AR DR R DRF TE B M ES N TH %, kit
FFETEIC IV T, EORREDEIRZALAVEH] 7] REHEPH TH
MR CE R NEEALIZN#ETH S,

Z I TEBELOMIL T, FfkiIcKORELENTRTA—%

BB IRICER U TR E DN _ EDARF TES D0 2 MR
U310

2. 7R EMLIC L BIERRERANS DS E(L

TOWZETIE, PUf % R Se UTHE IR O WOLESIC
KBIRMT 2T Z DFERZ I TG DIKORANSICT — &
[FELTzo LA IV ZEUZ105TH D, FHENIGIELIF THB. K1
WILESICHH I LIz RAS 77, KI2ITIEFRANSICE ] L7251
FHIRT, CNEDREFIZ, BRI KR 6 O REIE A8 TRt
JEM 2%, LESTHH Ut B HId SRS ZIEA 5N S
£, PUAREDILADOE T IMTH B DIH U THR/ME FIED
0.0006mTdr2H, RANS T FH U753 A MR DR,

y

10~

20 -10 '
X1 LESI) O 7o i s 1
y
10-}--
-10-}-= }
20 -10 20

X2 RANSAF OEMHREZ A RS T

RANSOENTICIEEIRETIVE L Tk- € ET V2L TEHD,
6 DDEIRET NINTA—RZLL FOXITHE LT,

€. =0.09 (1)
Cie = 1.44 (2)
Cze =19 (3)
C: =1.0 (4)
or =1.0 (5)
oe =1.0 (6)
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TNHDZEAFTED SEFTHERE LT, KIBITIZLESICR DS
NFox A3 MFsH A DR B4 IERANSICRDESN
Tex T TFE D 7% RS, K3 TR AROME TAE UL &
U175 DI D R TE S, AT T ORI HIIHT S
FEFEISFRASIE DML INZ T LESIC X DR BN 4E RIS LT
FFERS 5 ORI KR %0 CORERIE, 1 TIRAGE D
RN 2IThnZ T, RANSICR BT ClEIEEH AELiRS 2 T
ICHEHTERWTEMNRRA T, LESICH UTERNETCS,

-0.39 X771 [m/s] 1.40

X3 LESICX%x/5 [AifdEsn i

-0.39 X7 [m/s] 1.40

X4 RANSICE DX/ AT

% T, LESIC X B fRNTHERZRANSDf#ATIC T — 2 [E{E L.,
WG OFEMZN EEE5, 7 —2EICE T %27 h
WV TAIVREFRL, 7 TIVATINZ20A N LTz,
BIANEE LT, LESOf#T A BIF5 N2 f LT EOIE T pDIkE
M2 U,

F{EIC KD BTN D RANSHENTOIRRE R XA, [E 172D, X )7
Mz u, y/iadzy, {75 OREZTE LT FDXSIC
#F£IN3,

xe = (pTuTv7,C,C1e,C2e,C01,00) (7)

A7z &SI, FMEicB W THEFT SN A IRER D HISELR
ETIVOINTGA=22 58 HCHMLET V2L, 2D
EFVTR, AL K DIREERDNSE SN LRI, SLIRET
IWIRTRA—=REYE EN D, NGO NTCHLIRE T VST
A—ZIILESOfEMTHER D B D I OICR#ELENTED, T
DISTA—=2DMEFNCEOBEREOmOERDPEEN S,

— /7T ZEOESICLESD &S 7 il Rz Biflfiie 9 %
T =2 AL TR A ZOREDREETH S, ZDHE DB

A XL L TlE. LESERANSDE T UL AEZ DS F 5 e
DENIREDHFEDREIZD, ERINIZIEDRHETH S, Z
CTEELOMIZETIE. IREBOEH & L SIS B
A X%t 35 TR Uz, ISR 4 X E T
HGBEICEIFRENTED, B/ A XZRE LTI FORMN

REIN T34
E:=Y.— HX/ (8)
R.= (1/(N-1) E.E/-H. VI HT (9)

CORE, YAXBHMEITHTHY, HIEBH, X &7y
VA INT L DIREERZ B IRRERT 15 TH 5, £z, EATHAL
1750, VIS B BATHITHO . NIZT V3 T IVAV T
H%,

UL, ROOICBI B EDIEETEMR T L IREER OBUAMTET
BEKEIPINC 2272, COFFTRANBENNEETH S, 7T
THEOTFETIZLL T O XS IR B 2RI U TR 2R
b9 3,

HoXx!=Uuzw’ (10)
Ri=021 (11)
otse= (1/N(N-1)) [[[UT(HX - YDIIF - I12117] (12)

CNEORFUCENT, § X ILIRIERTTHIOEF )L,
RI0)DEANFERMEFTH & 5%, R(12)BI TR DI K
D, X(7)TERLUIREERTTHIE & BITEIN A XD HEFHH ]
REL 2%,

XI5I2iE Bk U7z Tk FIWCLES DS 27— Z [EE LT
BS5NTZRANSDfEITIC K Bx77 M DR 737 %2 7~ 97 R LT
DFERE DL D, kL UTLESOFRNIGIC N % M
MALE Uz RIS, MR TT OO R E X0 FHEMEA A L
Ulzo E o, RUTRT KA OT IRz T 5L, 7—
ZEMEIC K DLESOAERICH T 2 N 2%m L Uz hn 2T
LESICH LT 1/100 L FOR R CHEN A BETH B,

-0.39 xJ7 TR [m/s) 1.40

K5 F—ZEHEENIZRANSICX D)7 AFOE AT

K1 FHTTFIET L OHUIREO

T RE FUMREK
LES 2.40
RANS 1.78
F—4 [t &7z RANS 1.89
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3. FSRE IR I BEN L/ NS X — 2 D@ R A et DiRET

HiEICO T — 2RI K OB IRD E A TE O f R0
TLESICX 9 2H B Ed5LE8ic, 2OWMNGEHE
AMRERELIRE T IWRT A=A DMEENTZ, ZT T, TOIRTA—
R 7 B 7x Wi RIS ) LLESIC N 3 2 iEiE D m E Al RE
Pz MREE LTz,

SEE—ple U, Kelcidimh g emD ES 2RO EHE
W AR O 5 [E 7 47 TSRS NS 4mDE S AR
DETEWETIRO T Mi#H 2R . TN ZE ., LESTHE
HrUT=AE R, RANSTHRT USSR, T —ZAfkicKhiEsNTz8
FTA—=REFFHLIZRANSIC KD ESN TS SR A R T,

LESIZEL x5 ladE oA RANSIZ X 2x 75 [ i 38 55 Ai

[FE T A—ZEAHE ] LTz
RANSIZ X 5x 07 At 43 A

<039 xJHIAVEE [m/s]  1.40

X6 2mEZIDWIHFIRDx T TS Ah

LESIZ & 2x 7 11 53 A7 RANSIZ X Dx S5 s A

At ST A—=LZAH LT
RANSIZ &% J7 B3 s 45 A

-0.39  xHMH [m/s] 140
X7  4mE ORI IROx G mFE S 16
FOEIGO LT, FRATHICHIE M EIN LI E&TH-
T, LI NT T A—=2 DA KOHTHTIRFICLESICN S
SHBEMENM T2, —77T. LLFOXTEREINAHIRECH
OFBERICKD, EmNEHIRMZEET %,

|Cp_LEs— Cp_rans | = |Cp_es — Cp_pa| %100 (13)

Cp_LES
RATRT XIS, FNFNOAFEOBRY R OBEIEMZ T
K3 5L, 2mEXOWHEIR TIZLESICN 3 2 HEMEL 7%
A5 %,
2 FWMTEICIROTU RO LS

Witk FUHR DS ER(%)
2m & S OWTEIAR 704
4m £ S OEEIR 1.81

CORERMRT KIS, IEATEMEZIRICHB W TLESZHH Y
BENCALENTZRTA=RIEIHT LE R BIEIRICHENT
EFHEMZ R EUEV,
K8ITId2mE T DMK DT TEL NIz, LT/
BEHE L TOWMME D M2 R Uz, 2/ A OMEHD-10.5m*P-10m
DHMBEICE VT, ZNZFNOMRITICHE T ZENNI DIz, L
W UxI7 [ DAL E HY-9.5m DAL E IS 35U CTLES Tl it A ko
FTEOICHUT, FUERTORANS TIZIROH T % fE &\ &l FT
9 %0 AT, x5 FIDALE - 9mDALE Tl [A{LATORANS
fiERT KO ELESOfENTHE RO T M 5, F{kic K biE5 Nz
INTGA=RIHALIZGE TR CNSOBSEHET 5 /5 I
TaT 7 AIVHELT BH, FEINCIZRERTORANS K D&
BEME N9 5720, TUMRBOBHMESIK NI S, — /5 T4m
EXoWimRicBnTid, EEBOKMICIBWTLESICN S
ZHBMED N T30 FUMRBO BB LT 5,

0.8

Reverse[Forward
0.75 | flow [flow

—

0.7
0.65 ( [
y[m] 0.6 /

{1
ML

0.5

-+-RANS
LES

EUE/NFA—RIZED
RANS

*—O—o-ﬁ\.
-

e
11 -10 -9 -8
X [m]

X8 2mEXOWIHTZIR DR FicIs13 207 MiiE D A

CDEI k- € ®TIWVRMALIZGE T, 7—2Ekic kD
LESICHRd 2 IR E R EXVTE, WA E T8 E Eow
HDWRD BIERICHE U A XN BWTIE, —EET IS
FA=R KB HEBEON EWREETH D, 2mEZDOWHIE
RiICBOTE, NG OHEERMEN R LT 2RTCHBEENET ST
&, FIMRBOHBMENME R 52, ZOHEOHBMEZ N L X
V2B, 2mEZOWHEBIRICBNTT —X L2 TV,
GLIRETIVISTGA =R IEST BRENDH 5,

4. BHYIC

SRIOWIZE T, FfERSRETS TR, BENTZET IR
FTA—RIZKBEEDERIEIR TIELESIC N 3% F B A )
95— T BIERIRICH 3R NE D2 L ORREIC K > T
BN P EAREETHZ AT L 2R LT,

CHUST —REUETE T Tl B 70 E B 2 TR T
ECHET— 2D BN ZHEE T 25 A TH>Th, SLIRE
TIVISTGA—=272r LTHRIG DR E O L2l 555101
FRRDBISRMNECZ N B 572 I ERNRETH S,

U LFAIRHS, A{BIC KDEENIZELRET IV ST A—2hE
SN TE B IIRE O FIITFAE T B 728D, HREINGE A
BIIRZ YN FEPR T 2 T & TR Z KIRICKR T E 5 7]
REMEN BB T RRER LT,

SRIG AT 2 TR R EMRIGET A TREMN E S D 2 i
HITBCERETH D, Tz, LESOIMTIZ ) Tl {RERFE R
DBINC K BT FORTREMEMETITRNETHS,
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BEW [3] M. Nakamura, Y. Ozawa, and T. Nonomura. 2022.

[1] H.Kato, and S. Obayashi. 2011. “Integration of CFD and “Low-Grid-Resolution-RANS-Based Data Assimilation
Wind Tunnel by Data Assimilation.” Journal of Fluid of Time-Averaged Separated Flow Obtained by LES."
Science and Technology 6 (5): 717-28. International Journal of Computational Fluid Dynamics,

[2] H.Kato, A. Yoshizawa, G. Ueno, and S. Obayashi. 2015. Vol. 36, Issue 2.

“A data assimilation methodology for reconstructing [4] T. Berry, and T. Sauer. 2013. “Adaptive ensemble Kalman
turbulent flows around aircraft." Journal of filtering of non-linear systems.” Tellus A: Dynamic

Computational Physics 283: 559-581. Meteorology and Oceanography 65 (1): 1-16.
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TIRVIALVET—2R1E
S R ERHRR O (500

i FER

1. 1EC&IC
FIZVIAVIEE LB LN EBICIIERDSDOF WD
%, WhBNAT—RIHTELDOEEZSNS. %C“C-?“‘/“’)‘f
WY A NS FENMEDNIRD TZEHDIZE 7T 1%
Hleo>THBE, MZEHKT 2L /xf/@%fﬁz%wm\réh
TV, ZTTIRFEMZME ISR DT 2y A 2 HYiH
AENTMNEROMRITOY IaL—arEIRRTITS) (U
TIVEALTRN?), Z LT, TEMZEEOIRAER A XHEE T
WCEOTBIAMICZ DTV RV YA N MER ) (BFEEDIFE
H) LWVSBEDT VY A VDR BZEEINREN T
5. COFX DR S104E DL %8 U TIEHREE RN
LTzBIHETIRTNZ D UIERIBIRUT, 7YY A 7% THISE
EUTIEALNCEAENZ TV 2VZER EOvIal—ay
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