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(a) Computational domain. (b) Computational grid.

Fig.1.1-1 Computational domain and grid.

Fig.1.1-2 Heat Spot at the edge of burner.
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Fig.1.1-5. Extraction of interfaces between gasifiation reactor and four cooling pipes
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Fig.1.1-6. Temperature distributions in gasification reactor at t = 25, 50, 75 and 100 s
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Fig.1.1-7. Time variations of temperature of cooling water along pipe A, B, C and D
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Fig.1.2-2. Supercritical COz2 turbine and combustor for demonstration plant

(a) Computational domain
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(b)Grids
Fig.1.2-3. Targeted Combustor.
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Table 1.2-1. Comparison of flamelet database.

Memory (GB)
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1 0.58 0.24x1073
9 5.22 2.16x1073
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Fig.1.2-4. Instantaneous distributions of temperature in 28.5 MPa condition.
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Fig.1.2-5. Comparison of instantaneous distributions of temperature, velocities, and mass fractions
of O2, CH4, H20, O2, CO2, CO on combustor central plane.

_15_



= —— ; DY 4
(a) Temperature

o,

(d) H,O mass fraction

(e) CO mass fraction

8.5MPa condition 28.5MPa condition
I 000 S 00 ]
low high

Fig.1.2-6. Comparison of time-averaged distributions of temperature, streamwise velocities, and

mass fractions of CH4, H20, CO in the vicinity of the burner; the black lines show streamlines.
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Fig. 1.3-2 Comparison of gas temperature at two axial points.
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Table 1.5-1. Elastic material properties of bench scale reactor
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Fig. 1.5-1. Boundary condition of bench scale reactor
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Fig. 1.5-2. Temperature distribution of bench scale reactor
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Fig. 1.5-4. Distributions of nodal equivalent stress and equivalent plastic strain at t=3,600s
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Fig. 1.5-6. Distributions of nodal equivalent stress and equivalent plastic strain at t=18,000s

i [s]

25,200

_24_

41 [s]

10,800

B RV 2 B O
T
sl

1.8e-01
2-0.15

I
o

— 0.05

NodalEquivalentPlasticStrain

0.0e+00

41 [s]

18,000

i AT 24 B O
F ool

1.8e-01 -

ain

2-0.15

I
o

— 0.06

L

NodalEquivalentPlasticStr

o
[=)]
[0}
+
Q
o

i [s]

25,200




It ) i AU 2 B O
434 [MPal BNkl

2.8e+02 1.86-01 £
o
L 2 -
20 8 [_ 015 B
—200 2 3
2 &
—150 3 § 0.1 z
3 3
=100 =
o - 005 &
[ 50 ° l 5
= Re}
0.0e+00 0.0e+00 2
&z &z
Y X Y X

Fig. 1.5-7. Distributions of nodal equivalent stress and equivalent plastic strain at t=25200s
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Fig. 1.5-8. Distributions of nodal equivalent stress and equivalent plastic strain at t=32,400s
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Fig. 1.5-9. Sampling point for stress-strain curve
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Fig. 1.5-10. Stress-strain curve (xx and yy components)
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Fig. 1.5-11. Stress-strain curve (zz and xy components)

H151D=9545636 5 1-0O 3 AR (yz)

0.002

0.004

0.006 0.008 0.01 0.012 0.014
OF Hyz

& Fzx[MPa]

0.8

0.6

0.4

0.2

0

-0.2

-0.4

-0.6

1 511D=9545636

JEH-0F AERE (2x)

2.00E-04

-1.00E-05 0.00E+00 1.00E-05 2.00E-05 3.00E-05 4.00E-05 5.00E-05 6.00E-05

O Frax

Fig. 1.5-12. Stress-strain curve (yz and zx components)

_27_



7% 3k

(1] =EA % - B @ - ikl &— [EFHBRKOERICE T 2B L OWEERE)) kL 5
67 45 2 5 ,pp.313-322 ,1981

[2] A G- &G BAR [BVT F = v NERMNTRE M B 7= OIEMMERE A OMFSE) B HIFH
. T93022, 1993

Q) FEEY 4y RT77—bDA—N—2 I 2l —T gy
(2-1) NRELSMW R H D% IRARNT & V&V, #5340 € 7 /S

S04 LT, S0 3 IS L7 NRELAMW (JA B E R D=126 m, /) 5SMW) OfEfr (EE
TUREEAE 12D) & S BRI (ERFHE 10 43) L, BRITET AV EIERT 272D 07 — 2 _N— 2 %1
F L7z, Fig.2.1-1 13 LES fif#TIC K 2 MEDO T & SALEIZHB T 2S00 (ERGm) Thod, 20T
— B ZITIcal (4-3 i T AT 7 VLI 7= FFB & AL BEEIG ) + 2 Wake ©5 /LA BRFE L,
FEREOLE FR 5T 2 B Rt O FERAE R L O A 1T o 72, Fig.2.1-2 [ZFEERAER & oz oR
4, ORI Lidar & AW 7= EHIEE S (Areva M5000 Multibrid, D=116 m. 5MW). B0 EENAMENT
b LICHHIE L7 Wake B 7 /WIZ KD AR REOERDIEROZIET ML D TRIFERTH 5,
AR TRARE LI BIRET WX EBEOLE LY 4 > R 7 7 — AOBWES & JR VP CHEE 5 2 L A Al HE
ThdILNbhNd, kO Wake T /VIETE LY 4 2 R 7 7 — LA OREMER 72 BUERE MR ICHY 5
T REE (X/D >6) O & TIRIFTRE T~ 7228, BETEX/D < 5 L) DO THIN TE otz
ARFSETIE LES I X D 5RMIfENTIC & 0 JRHLEE OFAVET — 2 & 6 L1 Wake BT VARG LT2Z L1
LV REEEO TR EZIT) LN REL oty TNODRERIY | BEOE VBN ERTX -2 &
R LT,

14

1.2
1.0
0.8
0.6
0.4
0.2
0.0
-0.2
-0.4
-1 0 1 2 3 4 S 6 7 8 9 10 1 12

ZID

wiWw,

Fig.2.1-1. Velocity profiles of main flow velocity at wind turbine hub height, TSR =7
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Fig.2.2-1. Geometric averaging of the wind velocity potential behind the triple turbines
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Fig.2.4-2. Full scale Alpha Ventus Offshore Wind Farm layout
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Fig. 2.6-1. CAD model of a blade of NREL15MW wind turbine.
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Fig. 2.6-2. Mesh of a blade of NREL15MW wind turbine.

@) 77V r—=varo gk (T LML Fa—=07
(3-1) FFR-Comb

(3-1-1) AL T 7 A VAR T Y 2 — )L ffroviz OEEA{L

FFR-Comb I A A > V)L X—TOEHE%L, AIGUL T 7 A VERE ¥ 2 —)L ffr2viz 2 H LU CRHRAS R
ALY 7 VT —ZICERT 5, O ffr2viz IOV T, B HEEERBLOR B 29 R— b 5 7
LON H’ﬁﬁf#%% L7 ARB W O H D Al il 7 7 A VI BERE LN 2 TS 5 o ) B Re K ONIE 51 52
ITHEREZ SREE LT, SER D ffr2viz TIL, A A 2 Y V3 —FE TR HEIR /08 21T - 72 2 E ik O GRS 5
DG nxﬁthfrﬁit W IBE S OAFAET DRI D A 2 3R U THRER 7 7 A VDR Z BT T L,
Y 7 b EICBWTRHR Y7 7 A VERET 5, ERLOWEIZ L - T, kT 24 BRI ELETH -
Te v AL 7 7 A NV DOAERDY 30 Frlith DILBRIRFE]~ & Fffd S v7c, ZAuc kv, MEfm) 20 Lt
(B ELE BT O FALFL DS KIE R b S 7z,

(8-1-2) A A > VN \—fflowHPC O 2 £ U R Al

(&) T Flamelet 1 IZEB1T 2 A€ EHlJZ BAZ L L, Flamelet/ANN &7 /L D324k by % £
£ Y BOFHETT o 72[1],
Pk D Flamelet 7 — 7 V& WM TlE, T— 7 VOMEZ IR L CH T 570, 25T

T—TNVHOETDRDOT — &%ﬂ%ﬁ?ézgﬁ)%é ZDH, T—TNDOYA RS LT AT IR
BRAMELRY TEE] OBNaT7HZYOAEYN1.3GB THHZ b, @R TOT—7 /L TiEL
T UIEERARAGEL 225, £ 2T, 7—7 /L% ANN 258 S8 5 FiEE O TR A £ U il
Ko7, Al ANN (A 2 A = — I VX vy hU—2 ZHW5, ANN (X, tOT—7

_38_



NDANIING A =2 ThHDH(Z, 2N, C,AxE ATEE L, IRE, BE, (WERERER EOT —T7 L OpiR
BEMN AT A= L35, HREONZT —7 V% ANN [ ZFEEHIEL 2 L2k, 77— 7V 3ERIE R
Bl LTHRBENLTD, SHRIFOET =T V0T =2 2 RF57 5 Z L R<FHRTE AT U AROKIR
IRHIEA IR T & 2,
7€ %A Flamelet 7 — 7 /L & ANN/Flamelet 7 — 7 /L O 7 — ¥ K & % Table3.2-1 |2/~ 7,

ANN/Flamelet 7 — 7 /L3 5E kA Flamelet 7 — 7 /L D) 1/2,000 OF — 4 58 ToH ¥  Flamelet 351
O AEY 2 KIFIZHIET 2 2 LT 5, 10,000step #HH L 72RO FHHRERNIEHER Flamelet 7 —
7V 33 K], ANN/Flamelet 7 —7 /L33 31 il TR E 72 2213805 7223, ANN/Flamelet 7— 7 /L
IEAAEY BBV b, 17— Rb7z b Offi il CPU 3% #<0 L ClRl—FFH &R C O FH R
R EESEDZELARETH D,

Table 3.2-1. Comparison of memory requirements between conventional and ANN libraries
Memory(MB)
Conventional library ANN library
5220 2.160

(3-1-3) FILEETE Y = — )L prefflow D& i#EAL
ATALERE ¥ = — /L prefflow (2B L T, (Bl I 3% periodic 525 i< sliding 525 & W
ST 2ODEDNT Y T IRBBEREREONT Y o THRRT TN ZLRKOAE Y HHE 2 @E L,
EERoSEIZL Y, XTI B ROk LT O prefflow EITHENK 2 L I o7,

2B CHR
[1]H. Kasuya, Y. Iwai, M. Itoh, Y. Morisawa, T. Nishiie, R. Kai,R. Kurose, LES/flamelet/ANN of
oxy-fuel combustion for a supercritical CO2 power cycle, Applications in Energy and Combustion

Science, 12,10083. 2022

(3-2) FFB

JEE & o 0 AN & @i b T 5 7o DI R S L7z FFB OREIR Y — L% JAE & o 0 JiEdVENT |26
ML,

T —id, ITEE] 2R U725 RO AL RE T JI B OMFZERR % (JPMXP1020200311) |
TSN LD THY , KRETIIZEOMEZ/RT, FFB Tl # 23256, BHIROEIHFHRZ
7Z 74 L 2 E4yE]+ 5 Recursive Graph Bisection RGB)Z W5, 7' T 75— X 1234 — 1~ —t% v
N7 — & DEEGIF WA R S io s, RGB TR EIT 2 & A ——t v MBEDREOHERIC
FHEL T LEWZANWHNIMRBOIR T OEER &R 5 ERH o7, TNEMRIRT DI, 7T 7 2K
THEIC, A==ty b T—HEBRBL, /77T XA — "~k v hOBRIERENMTE S X
ICHB LT, ThEFERTLD, V777 —ZICAh—"—ty MIEIVERINDLIEREZ ST
Uy VHEZEEHRIT, IhE7 77BN (Fig.d.2-1),

B L 72 R Y — L D R 2 MiFET 5 720, NRELSMW B % 4112 3 B2 T-ftRE T 1
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Xt L7 A MR Z FEf U7z, FHRRS T O BERSUTH 2.2 [EEFE TH Y ['E 1400 / — K (1,600 CMG)
ZROVTHEL, 50 A7 v 7OFREEMOkEEZ Lz, S5 EIIEKD RGB 2L 57 —2 (LUF,
=2 A) LT THERRICT ) v VEFEEHVWDOILRGIEICL LD —A (UF, ¥—ZX B) ® 2i#Y
F M LT, Fig.3.2-2 ICHd s L O — N —t v NBEOMIE /4 — v &, BEEBEICE LT
F—AA KL, 7 —A B DIE ) DIEEHFIZAFEEIZIAR > TND Z &b h:xbﬁﬁkb
TWnb, —Ji, A——t vy MERETIE, 7¥—A A TREDTEIKIZZHD Efﬁé: WBE T 25N RIE L
fmé@ﬁﬂ r—AB THEINTND ZED, BEMEOUENIFF TS,

EFED 2 r— A DOFERE X — A A 3 1.230 sec/step\ r—Z B 725 0.957 sec/step Th o7z, 708,
HERBIHORKEEZ 2 r—ATHIRL, 1ZFE—F%T52 L L0, HEHFECEL - THEMBENSED L
RN L ZHERRE A TH D

AKX F~v—7 T ARNTIL, 77 7DO—K{EIZ CEFED 20%EEAL STV D I E DR S Tz,
S HIZ, FEE AT & hﬁﬁﬁﬁfmf 777 —RMEDOMENRKE L 2D Z EBHIFE S LD,

@ @
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@
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ZUyPER

il I W ANl D6,

Fig.3.2-1. Bridge elements that connect oversets when graphing
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i . #®

1488 - 1460 -

ﬁ %
e F
1200 [ 1208 [ + b 3
+ e
1000 1008 + faae =L g
+ t.5
g g . ;*‘ + H éf
M 860 |- PRET R IR Sra L
2 g i r
-

3

+ +

a 200 488 600 880 1868 1200 1468 1600 a 200 488 660 860 1888 1288  14P8 1608
NODE-ID NODE-ID
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Fig.3.2-2. Comparison of communication patterns (left: case A, right: case B)

(3-3) ADVENTURE_Solid3

(3-3-1) ADVENTURE_Solid 3.0FS DO H

ADVENTURE_Solid (ZMf@R s 51 (HDDM) % N—2 & L7zRai e AIREHRIEICIE-S WS
iEfifra— R ThY . A —7F 2V —2AD CAE A5 5T % ADVENTURE 3+ 27 LG £ AT
TV 2—LDOOEDTH DI, LD ADVENTURE_Solid FS JitidA— 7" ¥ — R R OERE & 501k L
ZbDTh%D, 'EE] REAIHINE S 0275 A TIEZ 0 FS ROMEZRIL L THY ., BKAICTEm L
7=ffiZ ADVENTURE_Solid3 FS & FESS, HEREF(LONEIX, NI OMTHREOBINE . 48 a7 D
CPU #H2% 16 JEDFHE /) — K& 6kt A v o/ h—FAFXy b—TU—2Th 5 TofuD A & —
ax 7 NOREE LTERERR D TEIE] 10T ORIE Y L AR— 0K R Th 5, FOMEE L FIZRT,

(3-3-2)fF Ak

(3-3-2-1) JAH T L — R OREEMAT AT O EHTHERE

BAMEHERROET MO dIcHEBER 2% L2l MEEROSBITERRGHEATHY
IR DFEST IOV TIL, BN T IE Gauss K, F&)E F 1L A A Simpson AT L HKFEE LT %,
Fig.3.3-1 ICHEEHZ MK, Fig.3.3-2 |ZAHET L— ROMTET V&2 T,

JAEDET MEIE, Filk), Fisd 58, @LNEANTE L LI IC L, RET L—FET L
ZHREBFIZEE S 5D Tid/e <, Fig.3.83-3 O X 5 IZ /1 FMICE MR BEE L WRE T L— RET L EE
Zlo WD), [EHET HES), wONEBEREM - MIET1 L LTI T DHRE R BHFE LTz,

RAAE T L— K O BRI 57 BGRRNT O 7o IR S5 L DMIMEIR N &2 B LI s B & 72 5
Z 2T, HAEMEBHELEY ~DE FH O FEHREA 8 D Progressive Damage Model % %45 7=, Fig.3.3-4 |Zfi#
Mo 2 774,
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® Node

x Integration point

Fig.3.3-1. Layered element

Material Zone Stack Usage

LeadingEdge (LE) 1,232
[l LEPanel 12372
Spar Cap 1,2,34,2
B TrailingEdge (TE)  1,2,3,2
B TEReinforcement  1,2,35,6,2
B TEPanel 1,2,3,6,2
B shearweb 898

Fig.3.3-2. Analysis model of wind turbine blade
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Fig.3.3-3. Modeling of centrifugal force
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Fig.3.3-4. Progressive damage model

(3-3-2-2) A1 R AT ALIF OREIEMEAT 1711 F OFEHTHERE

AR AZACIFE D K 9 72 miREREE T TR S oM &Y TN DM BT, WM E L 7 ) — 7%
oW GREETHARERD S, £ T, BEME(LAMPEYE (Ohno-Wang E7 V) &7 U —7

(Norton-Bailey €7 /V) ZflAH b -EHEMMRAIZHE L7, X512, ZEa ADVENTURE_Solid
a— NIZFET 22O DRBRS IFES FIECHESS 7 L —0 U —7 %Fa'ﬁ%% L7z[3l, #MEE O R AT

WIZhxhe L TWb, 72, #zEfElTr = — F ADVENTURE_Thermal DIEEFBREMITIRET — & %
FlEMH S Z & O - BT 2179 2 & T&E 5, T72bb, REBICESETRAOT A L IREKRF
Do HMMEEFRET 5, @iREE FTlb s Z L2 BEL TWDH T, FEHMEOT AT K HFEEL
FEHTELLEER, BELTWRY, 207D, BUREMRNT ORISR 217 5 A dpligt & 72 -
TW5, Fig.3.3-5 I CANT —X O ZR~T, Fig3.3-6 Il ETE L4 v a v &mrd,

Fig.3.3-TIZA T AXET NOWMNEKA v 2%, Fig.3.3-8 [ZHMNFMZ27T, 22 Tl 3 FED
M XT A —% (material #1, #2, #3) Z 5% E L T\ 5, Fig.3.3-9 |24 50 s I BT DIRES 27~ L.
Fig.3.3-10 |Z Fig.3.3-8 ™5 A & B BT HIREORAE 471, Fig.3.3-11 (& DA YIS SO fiE %
593.5 MPa & L7z & = OlBrfE R4 iFEl 3 2 5, KO, 3D /3T A —#1Zxf L T Norton-Bailey
EFT ML VRDIAAL 7 Y ~7°Uﬁ“‘77<0>ﬁ#?u}ﬁ%:ﬁ¢ Fig.3.3-12 |24 /3T A —ZTxF L T LT
WIS SID Fig.3.3-8 D8 C 1 A Off L2 5554 %7~k 3, Ohno-Wang E7 VDA TY V—T %58
L7247 — A material #1~#3 (2% L CZ U —7 (Norton-Bailey €7 /L) O&H & Lizr— A L
Ohno-Wang E7 /L LA GDETET NV (BEET L) ICLDH T —ADEF T —AlZHOW0WT Ty K
L TW5%, material #1 [ZOoWTiX, HATET /L Ohno-Wang ET VORERNIZIE—HL TEY,
Norton-Bailey €7 /L DfER L Bie > T\ 5, ZD7-®, material #1 OEEET /W L DA SRIZIEME
{i?‘i,ﬁ‘*%“@&)é LWz b, —J. material #3 [T O\ T, AT T /L & Norton-Bailey &7 /L D5 §Ln

T —-EH L THBY. Ohno-Wang 7 VOFER L 1T 72 > TW\Wb, TD7-8, material #3 DEEGET /L

CEDRERITY V=T B ERTH D L 2D, material #2 (2O TCik, Ohno-Wang €7 /v, &
£ /L, Norton-Bailey 7 /L OfERITETE2 > TEBY HEET NV TITEMER &7 ) — T EEINFE
FRIZEE Z o TWD Z b0 s,
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OWETILERE:

BENE(L/ NS A—SRE

OhnoWangCreep 1 OWEFIL

OhnoWangHardeningTable 8

| oweFnsmmL 5 1—57—T0

fega_type=AllElementConstant
format=f8
material_id=3
elastopl_table=0
owhard_table=0

T—ILBE

T—INER

creep_table=0

2.000E+01 #ref_temp F—ILEE

OhnoWangElastoplTable 3

[ owmemtt/s52—57—0

fega_type=Void
format=f8f8f8f8f8f8

table_id=0 4——

BET—ILEERT)HLEVONEEETS

300.0 1.25e5 0.30 1.0e3 1.0¢9 0.0 #temp yng poi hp ys alpha
400.0 1.255 0.30 1.0¢3 1.0e9 1.0e-5 #temp yng poi hp ys alpha
450.0 1.25€5 0.30 1.0e3 1,:59 1.0e-5 #temp yng poi hp ys alpha

!

fega_type=Void
format=f8{8f8
ptable_id=0

MLELNONEEES D

numOWmode=4
numTempThl=2
300.01110.0 115.0
300.0 370.0 57.4
300.0 200.0 24.3
300.0125.0 13.
500.01110.0 115.0
500.0 370.0 57.4
500.0 200.0 24.3
500.0 125.0 13.3

PI—THE

#RE1 T
#RE Q22
#RE1 33
#RE W4
#EE2UN
#RE2022
#RE233
#EB204r4

BET—INEERT ()

‘ REC n®
bk R )

OhnoWangCreepTable 3

[ oweFnsy—71t52—57—0

[
([mE [ xov® |[ #7von || mrme || memn || awems |
L

300.0 0.0 1.000E+00 0.0 #RHEE1 HY—FA1 H)—TN1 HY—Fmi
400.0 0.0 1.000E+00 0.0 #REE2 F—TFA2 FY—TN2 J—Fm2
500.0 0.0 1.000E+00 0.0 #RE3 ¥U—TA3 HY—TIN3 YU—TM3

fega_type=Void
format=f8f8f8f8
L table_id=0

BLBVODEEET S

BET-ILEERTR0)

H BECEIHY—T 185 4—4

AnmERET D

Fig.3.3-5. Input data of combined elastic-plastic and creep model

REBNY ) —TRITRTE Toay

REWEY ) —TRITH AT Ta

MATay $I4+Far | WE AMorFvay | HI7HFvay RE
-creep W) —TRTEEHICT S, -time-result EBMRTYIOHAMBEEEEET 2.
-time-step numstep BB —TRITET =
AL LRTFYTRERET S, -result BRATFYIOENMBRERTET 3.
--time-delta dt BEIAME ) —TRITE ORI A% Hij:l%z! --owcrp-backstress Eibh(E&FHEERTHAT S,
HET Do zz:{-riujlr,aJ --owcrp-backstress-n EBEHEHEHRTEAT S,
result3&i) —owarp-backtress | BIGAI(BEEMA MCEIE AT B,
WL 5 — TR ERBATREL T3 weaplare BABEOTAERRCMNT S
ADVENTURE_Thermal O 5R% 3| & fE¥ AI4E ~ecplstra-n BEBEVT AEZBATHNT S,
ToFToas F5FTo E --eqplstra-i HLEHVTHERIRATHNT S,
--eq-crp-stra 1)— q o
e ERRRORRIEERIT 5, i bl
--eqg-crp-stra-n — A Cl o
-thermal-file filename ERBITERDOADVI7MILEE il

-thermal-dir dirname

HET B,
ERBIHEROTALIMNEERET B,

--eq-crp-stra-i

HLV)—TOTHERF RILITH DT B

Fig.3.3-6. Options of the analysis code for combined elastic-plastic and creep model

HEHEIUL

Fig.3.3-7. Sectional view of the mesh of the thruster model
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Fig.3.3-9. Distributions of the temperature at
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Fig.3.3-8. Boundary conditions applied to the thruster model
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Fig.3.3-11. Equivalent creep strain evolution

T T

pd Material #1 -------
I / Material #2 ----- 1
l / Material #3 ——— |

/ Empirical equation

-/ 4
/
H 4
| i
i
R |
el ‘

l L L | L
0 100 200 300 400 500

Time (s)

600

under a constant equivalent stress of 593.5

MPa

(3-3-2-3) &kfh= > o U — MEEOMRHNTHEEE
JEHLR A SR T AU & S 2 HREE IR 2 2 U — b (RC) REENME DI D AN H D 72,
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Fig.3.3-13. One element for the verification of the concrete model

Table 3.3-1. Results of the analyses using the one element model for various cases

r—A [ LiAAor 5looky  |EHE 77 w7 INRRKIEWHK |EHRIEIEMPal
1 R LIAS 7L 7L O 4.552E+01
2 R LIAS oY 7L O 8.604E+00
3 Floakb 7L ol O 4.540E+00
4 5lo8ED ol ol O 3.317E+00
5 P LIAA H Y HY O 8.604E+00
6 5lo8ED 7L 7L O 4.557E+00
7 P LIAA L oY O 4.552E+01
8 5D Ho L O 3.329E+00

(3-3-3) #ME Y V=0 T8 [BlfF 2 —=2 716
(3-3-3-1) BDD {4
Mandel[71iZ X VB S 7=/3T v v 7S E| (Balancing Domain Decomposition; BDD) 1%
o E R BRI A FNE I IS < BB RIS 6 2 BifERAT & O REME ThH D, Z 2T ‘i%@miﬁﬂﬁ
DO Z 773, BDD IEDOFH IR TIIIt OB L 0 &/ < O ORE R Z i < B &
FEFEERET 57120126 28T 5,

(1) BDD 0wt
HIRER LIS T B L SN TSI ST 1238 1T 5890 WV aRiE, R X 5 72N — R iR
X5,

Ku=p (1)

Z 20T, KIZHWESTA, u idELS A 1 R7 Kb, pldHISEMESRYZ ML THD,
Z 2T, EEENEO R T EREE N ER O B B A2 T S o E R RIS Bl A WS, F
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T fEATREI 2 NE D A —3—F o T D72 a5, FEIEE & (% D EIMEATA A KW
i ST A u) | ’E’ﬁ'ﬁfnéé‘:p LLTEx, ZNHDITH, XY ML ERAOD L D IZE S EkNE o B

I & BB IR B SR o0 B I I 5,

k k
*) _ Kil) KEB) u® = “gk) *) _ p(Ik) 2
KO KW [ a1 P (0 @
BI BB B pB

TN I DI IR O B A2 RS B I3 SR Lo B E AR, SRR

=

BROBEBER A 0, & T 5, F1-, WBAYFES K \CBIET 2 REEMBE R A O B R ERE Ay L5,
W R DN D B HEEIZRI 2890 AUV IR K5 IZ&E R/ BRI 38U TINTIZ RS E T 5,

K ul” + K ul) =pl 3)
— . IR O 0 AR TR SIS,

N(k)K(k) (k)+zN(k)K(k) k) _ ZN(k)p(Bk) (4)

k=1 k=1

Z 2z, N A I & (B 2 BRI EIE SR B R A A C Ay AR L 3 2 BRI I SR B R L

W7 =07 U ATHITH D, R@ITKRD K D ITHEHIRERLICOW TS 2 &N TE 5,
A1
=) (ol Kl ®
AE)ZXDIRAT L2 LRAD IS IcELvbND,

Su; =py (6)

Z ZIZ. S 1% Schur complement, Uy (R FEIKFEESR O TOH RIS T 2HIAZENR7 FL, py
I XERAARR) S LTS BRI B EOfILEARTERY NV Th D, 1THIS 1T ny xng ATH| L 70D, H53HH

$5 k 12 %9 % 7 — 4 L Schur complement % S® &3 % & £k Schur complement Th 2% S 1K

L%,
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O TATALFR AT & A AFE TR b D & 9%, Mandel[7]32% L 7= BDD {E13 Z OREICRTT 5 %)
BRI FETH Y . ADVENTURE Solid 12 b EHEENTWD, FOFIIRITANIRA & 725,

M, = (I-RK!R'S)M, (I-SRK'R") o
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Z 212, My 1% Neumann-Neumann BiZLERD 7= OFLETHITH S, RE R [ZxhEn~nL
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T 70, KAFRRIZ L > THE IS,
K.=R'SR (10)
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fRWIZAE R 2 N T CG IEDIURMEZ R DRI, RILEIO —fTH Y a—R2 27U v REELFHIN
Do PIMIFRAICH L Ta—2A 7Y v FMEEZT 2 &N UERIT = — A2/ OSSR BRI D 729,
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N +
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(S<"))+ ~ (S(k) + max(aliag(K(k)))I)i1 13)

(2) fift < RE M MEOFERR

BDD LD REIME TR LN H DI Z IS5, DITFTlE, — KR MrZa, bbb D
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SYEBHAEDRDVICKAD L D ITARDT 4 U 7 VEERICIZ T EBSE R A mE LT 4V 2
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RO DI,
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BRI NS — 2 L0 fiR<
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VXA REIR AL D SRR B CTh D7, a— I /LBE LIRS, F(20)DEF T o — ARRE & FEA,
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Fig.3.3-14. Hierarchical domain decomposition
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DETTWD, vwFar7 CPU 5 5412iE, 1{HO MPI 7rtE2DOH T OpenMP IZ X5 ALy R
WHULAEAT>TE Y . 1ED Part OHIZ&H 2E O EBIC T 230(15), Q8D — I VA =T
BERBDOA Ly RICEID BT Z L TWINCERT 5, ZoWFHE TIFEBNR A5 —F 8 T 108
BonTWng, —JF, 2 —AEIZEE S MUMPS & MPL WAL ST 228, BIESIEHER Tl Part
¥ & RO MPL 7' 12 & ABULIER IZ KR E W20, Part O1E#H % MUMPS (2 L 722> MPI 7' o & 2|2
L, D2y MPI 7 2 THAEEEZTT> Tb, £72. MUMPS Tffiboiud BLAS Z A L v
RWHIR &35 2 & THEDO aT Zfiolov v F ALy RN TE 5,

(3) TEFKIUT & 2 7 IFEHTE T /L OfiEHT

& 5] (292 L7z ADVENTURE_Solid FS MUOGERMIZ L 0 | P& R EFRIZ L 2558 17T
J1IHEF 1 BHET VORI Z TEE ICLV1T5, ZOET VOB BEHIL 1,497,322,665 (K
15 (%) Thd, B, B O 1EOHE ) — it 4 @0 CMG & FHEN D BALIC L 0 ik &, 48
BoaT7T e AL A ) OBMRITHE TlEav, 22T 1D CMGIZ 1o MPI 7 at& 2 &%) 24
TTEHETS, LEA-T, 1HOMPI 7rt 22 12 MO a7 3E 0 4 THR5,

Table 3.3-2 |2 5 FFHDOFEIR Y EID r— A Z7~"d, Z 2 Tld Case A & B IZxf L THERIRIZ L 0 g &
To =R %EZ7"T, Table 3.3-3 IZZENEND 7 —AZEIT D a—AMBEOBUE & 10— h VIREO R E
T, 2 — AREOBBII A EEE X6 (ARE— RO L7405, m—U LV EOREIL. 2HH
FEBU AT IS O L 72 b O Th D, FERRITITH o MRER Lo BRENEET 2 Z &0, A15)
DT 4V 7 LRHEE Y LA D /) A ~ U HED I IMREATHN D IEF Ry 3D I &) BT H 5 ¢
DO, FHROF—=F—DRFEV TR >TWND, [EE] EOWERRIZ L 0 EHEMERICT 5 /37 A—#
AT 4 % LToRER, TERTIX Case A DFEIEAENC Ko T b IEWEHFEIEE G 5T D,

Fig.3.3-15 12 CG D 1 KIE AT v 7 (1CG) DFIRIZK T 5 a2 —AMBEOFEKH & Z Do FHE
B OE| G %2~k T, Case A D — B VRBEOEIT Case B @ 10 5L ET, v — A L RIEOBIIT 1/10
TFE7oT0D, B— RV BEORMBIZHNTWD AT A T A4 ARITHBEIZR LTRSS —F T L7
fRVETIE IR W e sd, B Tor —H VRIS 23 E R T Case A O B EFAYIZEL, L, 22—
AMEOBHEA K Z W2, MUMPS (2 KL 5 22— A RBEO R ORI R RO 03 2 EH T D,
MUMPS (2|0 25 T% MPI 7 1t 2503 96~192 F2E Th v . 21KD 6,144 ffl> MPI 7' AD D
IFADO—ERIZIBE 72 720, MUMPS OFEOMITITFEA ED MPL 7t 23 fifh LTV eWnWZ &gk
%, —Ji. Case B TIL 1 {HD Part Oy EEE A 1 B ST 2 & Ca—xMEOHREEZ /NS LT
W5, a—AMEE e — A BEOBBIIFRRE CH D, 72720, a2 —A[EIZ MUMPS C©, n—7/L
MBUIA A TA Y NVR=THRNTND T2, FHERRORNT 7 — IV REO KR 72 > T
Do DAROFFEHEIL Case A LV b RIFIZES . IRETEHE L Theuy,

TakALZALy ROFEY ST, RO, 1CG BLXOEAEROFHERM & CG L0 KIERIEIZH% D Table
3.3-4, 5IZZENENLBIROER & IR, CGIEDIHHMIE TIL, O BARIZ X 20T 65 D Tl
RFEADBIMAZ1.0x107° & LTV 5D,

(3-3-3-3) & — B /LREEIZ H MUMPS % fifi » 7 5235

_51_



(1) 24

3-3-3-2 QHEI OB EROF IR S . OB EZRE S 2 2 & T, a— AL v —I VRBEOHIHT
ZRBEICTLZLNTE, ZLOFE /) — FeAEMTX DWREN DD Z &bholz, LL,
ZORER, B —ANVREOBBENRE SR | AL T4 EEE ) LEERHARLS 2D, £Z T,
71— VEEEIC S MUMPS 242 % X5 I =2— F 2 R T 5,

Table 3.3-2. Cases of domain decomposition

Number of subdomains per Total number of
Cases Number of Parts
a Part subdomains
Case A 6,144 24 147,456
Case B 12,288 1 12,288
Case C 6,144 4 24,576
Case D 12,288 2 24,576
Case E 24,000 1 24,000

Table 3.3-3. Size of the coarse grid problem and average size of the local problem for each case

Cases Approximate size of the coarse grid | Approximate and average size of the
problem (DOFs) local problem (DOFs)
Case A 880,000 10,000
Case B 73,000 122,000
Case C 150,000 61,000
Case D 150,000 61,000
Case E 140,000 63,000

6144 parts, 24 subdomains/part

m Time for MUMPS

m Time for local solver and other

(a) Case A
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12288 parts, 1 subdomains/part

m Time for MUMPS

m Time for local solver and other

(b) Case B
Fig.3.3-15. The percentages of computation time for the coarse grid problem and of the total

computation time for local problems and miscellaneous procedures using the previous version
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(2) FHEMERERTAM

Table 3.3-2 @ Case C, D, E (22T, B THNTZ1T 95, Table 3.3-4 (12K 7 —ADTrEARAL X
Ly FOEID 2T, Table 3.3-5 [ZFHAEFEH & CG IEDO BRI Z T, R TIX e — I VI
LTEZLOMPL 7 e ARBERZ L ETo A Ly FUESIDER SR OB 92 6 D Tldza<
A Ly KRB O BLAS (125592 D Th D=8, WHIMER 75’1&\/‘ ENB, T EDFE  — RIZ 8
O MPI 7 ut2%E D HTTW5, Case C,D, E DRI EEIITIZIER CTH Y . EWIE 1 {ED Part
BT OETENIETH D,

Case C &£ DIZDUW\ T, Case C @ CGIEDKEEN Case D LA U Th D LRE LTz ETHFIERIER
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THEEROME A & 72> 72, Part H7z ) OF BN 1 OGE . #HEIEL ParMetis DA TITH 2 &
(2725 DT, ParMetis (2 & D FEI > EIOSE D, Metis IZXK D D & HEARTRORH > TS AREENR S
2B,

(3-3-3-4) L
T 2T E T BRI BN IS MBI TR EESFEAEEENT = — K ADVENTURE_Solid (ver. 2)
% T8 CTIATLEGAORBSIZ O OWTHNT Lz, wIiC, BOTEOFRE ) — RE2HWTH 7kl
FUERIEN T HND K DT, v —h VR Z A= R EHHE Y LX—MUMP T X 5 72 B2 2170
(ADVENTURE_Solid (ver. 3)). ['&F] (Z31F 5 OFHHRNEREA 37 L 7=,

MPI_COMM_WORLD
Parent Group
(0 .. npart-1)

PLU =27 v F
MUMPS3 2 a=4/—%

MPC
MUMPS3 2 a=4/—%

Fig.3.3-16. Allocation of communicator in the previous version

MPI_COMM_WORLD

Worker Group
(npart .. nproc-1)

Master Group
(0 .. npart-1)

Parent Group

(0 .. npart-1)
PLUT—RZU vy F
MUMPSa 2 2 =4 —%

MPC
MUMPSO X 2 =5 —%

MUMPSH — 71 )b
alaz=iy—41

MUMPS A — H )L

aiazy7—41

MUMPSH — 71 )b
A2z —%2

MUMPSE — 71 )b
a2z —2%2

Fig.3.3-17. Allocation of communicator in the improved version

Table 3.3-4. Assignment of processes and threads (Cases A and B are solved by the previous version,

and Cases C, D, and E are solved by the improved version)

Cases

Number of nodes

Number of

MPI processes

Number of MPI

processes per

Number of MPI

processes for the

Number of

threads per MPI
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subdomain coarse grid process
problem
Case A 1,536 6,144 1 192 12
Case B 3,072 12,288 1 16 12
Case C 3,072 24,576 4 24 6
Case D 6,144 49,152 4 24 6
Case E 12,000 96,000 4 24 6

Table 3.3-5. Computation time and the number of iterative steps of the CG method

Cases Computation time for 1CG Number of iterative Total computation time (s)
(s) steps of the CG method

Case A 0.55 678 461

Case B 3.72 - -

Case C 0.86 1,260 1,193

Case D 0.53 1,024 594

Case E 0.38 1,321 524

(3-3-4) v — W LRIE Y L AR—[T BN AT A T ¥k

ADVENTURE_Solid ® &) 1A F 2 —=1 7 %4 3 4FHE X 0 ki L C3HE L7, %12 BDD &
Ou—ANVEEY NS—IZBW T A A T4 EOWHHLEIEEZ KRG L, BfT8T—2 07 a v 7k
B (strip{bZ A L7z (Fig.3.3-18), FEMHMbOBEAIZ LY | 1TFHE O A L v RifFHkIZI8 T
DRIERZREL DT ENAMREL 720 . SIMD MRIEK 7R SRR ARG R~ ORI b ARE & o7, &
7. BDD D7 et ARNA Ly RWWFHET VT U XA E U THAEIBEASE LT8O T e > 7/
B EALESI D ANA 7V RRFREL 720 | BEtEZRr>a 7 /A E VY 7 ERERI 722G R~ O X IG
HAE[RE L e o7,

F 72, BDD IEICHIT 5 32— A Y L X— 2B W T A S— R E L Y )L N—MUMPS % E 5 < fl
ML T& 722, BDD £ TIERTEZBRAOR R ENEE L2500, MUMPS (3F 2 —=2 73K
HEWHIRIERN T, F2C, a— ANV AR—L LTHIR LA T A TA VELBIRTX S
FAEEAT o0, MHIRTET V& T EREREM (Table 3.3-6) CiX, #%7 B BB = — X [H#EIC
BT OAERBAPE I VM, B+ PTERERCEIHEI IR LR, +oRFEREEROZ L
DRSNT,

IHIZ, ZNETO TEE] MiFFa—=vZIZlTMERREWINATA T4 AETAT TV &
L C#fif L7-, ADVENTURE Solid FS %M 71 77 U LG L, v — /LR Y L/ S—% 5 A 7
A T A EY VNITEEHZ TR 16 B BT 7 VT OVEREREAT 217 - 72 (Table 3.3-7), 7235,
AR T A 77 VIZAEVHEHRICET 2 RELA TRV Ebd D, a—AMEITITWIN AT A F
A AEEBEAET MUMPS # H e, KD, EREETHART 2 M & HEBEHBL OS5 1213 8E b
DEBUTIIRE RT3, DT DICEWERE OMERE E TITEK T 72,
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2-D Block distribution

Fig.3.3-18. Strip/block mining for the skyline matrix

Strip/block
mining

Table 3.3-6. Performance evaluation of parallel skyline solver on A64FX

Number of | DOFs per BDD Number of | Computational time [sec] | Time per BDD
subdomains | subdomain | iterations | computing iteration [msec]
nodes Factorization | Solution | Local Coarse
problem problem
6, 144 160 X 10° 1, 040 1,536 48 204 185 11
8, 192 120X 10° 897 2,048 63 112 109 15
16, 384 61x10° 610 4, 096 33 59 59 38
32, 768 31x10° 433 4, 096 338 60 48 90
65, 536 15X 10° 313 2,048 148 100 89 232

Table 3.3-7. Performance evaluation of parallel skyline solver in solving 1.5 billion DOFs model on

1,536 computing nodes

Local problem | Thread Coarse Computational time [sec]
solver parallelization | problem Factorization | Solution
solver
Skyline Subdomain-wise MUMPS 56 1,122
Block skyline | Subdomain-wise MUMPS 154 1, 489
Block skyline Block-wise MUMPS 537 6, 122
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Fig.3.6-1 GPU configuration on ITO subsystem B at Kyushu University.
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o T N
Fig.3.6-2 Overlap communication to avoid performance degradation.
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Fig.3.6-3 Weak scaling performance.
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Fig.3.6-4 Efficiency for weak scaling test.
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Fig.3.6-5 Strong scaling performance.
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Fig.3.6-6 Efficiency for strong scaling test.
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Fig.3.6-7 Flow field around two windmills visualized by vorticity contour. Color means magnitude

of velocity component of x-direction.
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Fig.3.6-8 Time averaged U-velocity field around two windmills.
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Fig.3.6-9 Comparison of U-velocity component at measurement line x/D=6 in Fig.3.6-8.
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Table 4.2-1 Weak and strong constraints for generalized prediction
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Fig. 4.2-1. Nodal groups for prediction: #0, #5 and #10 are candidates for relative displacement of a
blade.
e
bl S
p- z ‘13"'.'. - :
© A BEERCHULT g A
e ljll‘%jj ‘/;‘117‘/;‘11-17.’;71-2 = ;. '::':.'.
« {_I_ e " *8a ]
=4 \ uﬁ;—la”p;—:a”m-} w we e
¢ @EE% arn-l’ 0tn—2> 0!77—3 ; 'd,,e G’::g;eQ
:EI RS - ‘@9 °°2%
%/J\J L] R{M ut”’ 3 fo @sg% %
' &fo oe% : N
o ooe T EAFEI6GHRE
8°° coooQ-, e y
£ "
£ 9%
X

BB zR T\ dmE

Fig. 4.2-2. Nodes for input factors which are composed as time sequence: 16 groups are chosen as

input factors.
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Range of time step n: 20— 1219 (1200 steps)

m;, =18 or 21
Time step | Rotation | Time step Rotation | Time step | Rotation
N,t=n angle w, | N,t=n-1 (o} angle w, | N,=n-2 | angle o, m :3
t=n t=n-1 t=n-2 out

Gr# 0 Gr# 0 Gr# 0 Gr# 0 Gr# 0 Gr# 0 Gr# 0

averaged | averaged | averaged | averaged | averaged | averaged | averaged
fit=n fie=n-1 | fit=n-2 | 0,t=n-1, |u,t=n-1 |u,t=n-2 |u,t=n-3
n-2, n-3

Gr#0 averaged u

Gr#5 averaged u

n,=17

Gr#10 averaged u

Ny, =3 or 4

Rot. Ang. 8;: Gr#0, 5, 10

Gr# 15 Gr# 15 Gr# 15 Gr# 15 Gr# 15 Gr# 15 Gr# 15
averaged | averaged | averaged | averaged | averaged | averaged | averaged
f,t=n f,t=n-1 | f, t=n-2 0, =n-1, |u,t=n-1 |u,t=n-2 |u,r=n-3
n-2, n-3

Fig. 4.2-3. Input and output parameters for CNN: this illustration is for one datasets and 1,200

datasets are generated from 20th to 1219th time step.

&

18x17xT % 18x17x50 18x17x50  18x17x50 15300,

WS

Zero padding / (2,2)filer DISP/(IC(:')’I’IG}’ZTS

+ Activation function: ReLU in convolution layers,
hyperbolic tangent in dense layer

- Optimizer: Adam with learning rate = 1.0x10-3
« Bach normalization: applied
- Early stopping: 10 epoch-patience

Fig. 4.2-4. Configuration of a network and hyper parameters for convolutional neural network.

(4-2-3) THI%H5 KON 5
r—A1 & LTHRENXME (20 ¥ A 2AT v 7)) OTIZEITo72, F—A2 & LT, EWXMH (40
AALAT ) OTFRLFEM LT, KRIIT—XITTL—RD 125D —A LR\ =H, Fig. 4.2-5
KO Fig. 4.2-6 [T TRIKSRIT, FHT— 200 B0RE, REET—F L LTEEEIToT, F— A
1 ROV —2 2 & HICHB O TRNTAEETH o 72, Fig. 4.2°7 & 4-2-8 T LB, TNENDOFHRE
7%, 0.519% & 0.641% ThH -7,
sr—A 3 & L CHiFMEIROMIIRE ) OFHl 2 320 L7, ik 80 AT v T EWGET — & &L L THET—
ZNILE DR, x FIMENL & z FIEN % EZ Fig. 4.2-9 & 4-2-10 IZ7T, KWERTRENT
B BREET — 4% L 72 %, Fig. 4.2-11 IZPRIREREZ R T, MAMERO PRIV T H Y 1.16% DA £
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Fig. 4.2-5. Interpolation validation for short time step ranges.
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Fig. 4.2-6. Interpolation validation for long time step range.
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Normalized disp. (x:-13.5 to 6.03, z:-30.2 to 74.2)

----- Reference disp. of Nodal Grp #0 in X axis

5 000e-03 Reference disp. of Nodal Grp #0 in Z axis
Totq I M S E ° 2 6 9 5 x ] O E ) ----- Reference disp. of Nodal Grp #5 in X axis
o < o e . u ----- Reference disp. of Nodal Grp #5 in Z axis

-~ Reference disp. of Nodal Grp #10 in X axis
Reference disp. of Nodal Grp #10 in Z axis

Ave r a e e r ro r ° O 5 ] 9 % s~ Predicted disp. of Nodal Grp #0 in X axis
L L) ~—se- Predicted disp. of Nodal Grp #0 in Z axis

e ~&- Predicted disp. of Nodal Grp #5 in X axis
- ~@- Predicted disp. of Nodal Grp #5 in Z axis

~%- Predicted disp. of Nodal Grp #10 in X axis
¥ Predicted disp. of Nodal Grp #10 in Z axis

Time step: 1050-1059

Time step: 990-999

Time steps

Fig. 4.2-7. Prediction result of case 1: short time step range.

Normalized disp. (x:-13.5 to 6.03, z:-30.2 to 74.2)

----- Reference disp. of Nodal Grp #0 in X axis

- 5 ez |7 Reference disp. of Nodal Grp #0 in Z axis
TOT d I M S E ° 4 ] O 6 x ] O ----- Reference disp. of Nodal Grp #5 in X axis
L4 L L L4 ----- Reference disp. of Nodal Grp #5 in Z axis
----- Reference disp. of Nodal Grp #10 in X axis
0 Reference disp. of Nodal Grp #10 in Z axis
Ave r d g e e r ro r ° O 64 ] /0 ~—h— Predicted disp. of Nodal Grp #0 in X axis
® * ~se Predicted disp. of Nodal Grp #0 in Z axis
= . 2o, ~&~ Predicted disp. of Nodal Grp #5 in X axis
. = -~ Predicted disp. of Nodal Grp #5 in Z axis

. ~%- Predicted disp. of Nodal Grp #10 in X axis
d ¥ Predicted disp. of Nodal Grp #10 in Z axis

=
=
Time step: 1040-1079
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Time steps from 1040 to 1079 time steps

Fig. 4.2-8. Prediction result of case 2: long time step range.
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Fig. 4.2-9. Extrapolation validation of displacement in x direction.
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Fig. 4.2-10. Extrapolation validation of displacement in z direction.
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----- Reference disp. of Nodal Grp #0 in X axis

—_ 4 Reference disp. of Nodal Grp #0 in Z axis
N 1 . 2 B Totq I M S E .I 3 5 .l X .I O Reference disp. of Nodal Grp #5 in X axis
< ® . Reference disp. of Nodal Grp #5 in Z axis
~ ReL ----- Reference disp. of Nodal Grp #10 in X axis
(o] 'I ] 6 0/ Reference disp. of Nodal Grp #10 in Z axis
- A —s~ Predicted disp. of Nodal Grp #0 in X axis
‘V. 1 0 . ve r q g e e r ro r’ 0 ~#~ Predicted disp. of Nodal Grp #0 in Z axis
o . S -~ Predicted disp. of Nodal Grp #5 in X axis
m ~&~ Predicted disp. of Nodal Grp #5 in Z axis
o - ~%- Predicted disp. of Nodal Grp #10 in X axis
N A ¥ Predicted disp. of Nodal Grp #10 in Z axis
S 0.81 #* -
© (o PV YV ey
@] P
+~ \
T : , .
" d — ¥
— 0 . 6 ) ’W 4 M
.I. y & 'S
5 B >
o
o 0.4 =
o v e
K I Tvy
N
© 0.2 A
S
=
o | ™emga ..
=2
0. 0 I I I I I
Time steps
Fig. 4.2-11. Prediction result of displacement of extrapolation during last 80 time steps.
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Fig. 4.2-12. Definition of average torsional angle by several measurement points.
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Rotation angle of Grp#0

5 Rotation angle of Grp#5

Rotation angle of Grp#10

Rotation angle [deg.]

Computation time steps

Fig. 4.2-13. Torsional angles of group #0, #5 and #10: gradual transition according to increment of

time step.
----- Reference rotation of Nodal Grp #0
— .
o 5o ] Date and time  : 2023-01-23 11:28:15 Learning rate ;_5iepge-pal [ MG P B
O . Current epochs : 407004000 Data divisions 120 = Pre::::;er::“;?;Nod:m:#o
— Last valid. loss : 1.351e-04 Activation Func. : RelU —— Predicted rotation of Nodal Grp #5
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Fig. 4.2-14. Prediction result of extrapolation of torsional angle during last 80 time steps.
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Fig. 4.3-1. Wake development behind a HAWT and its transition mechanism.
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Fig. 4.3-2. Illustration of the wake development behind a HAWT using the DG analytical wake

model.
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Fig. 4.3-3. The mean wake velocity in the vertical and lateral directions.
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Fig. 4.3-4. Average RMSE against lidar measurement within the near-wake, far-wake, and full-wake

regions at the incoming reference velocity of 11 m/s.
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Fig. 4.3-5. A Geometric averaging of wake velocity downstream of the triple turbines.
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Fig.4.3-6. A case study of an offshore wind farm analysis combining the lattice Boltzmann method

and velocity deficit data near a wind turbine.

(4-4) BABEE T WA D72 D FFR-Comb & AT #HEE H]

PRBEET WD 1= D FFR-Comb & Al HHEEEHIZOWTIEL, /S vy 27— VEESRE CO2
TAL = DR & V&V IZB W T FLA TS 78, FEIZ(-2)8i /34 1 v b 27— VEEG AT
CO2 HAX—E L E V&V ZBI Iz,

(4-5) P LR S5 B 7= RC HPC i & AT EHETE

FEEDOTA Y N7 7 — A0 Z T 5 72012, JBHE - Af7e 8 DR T A —F k2 ICEL S,
RAMZRRIM AR LI AN ETH D, Z0EDICIE,. ZROFEFBEZFMATSIZLIICkY, 1
Ir—A T2 0 OFF R Z AR Y HL T HMENR D S, LES 12H-S < FHEITHMES Tl b iENE
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DEWVFERDE LN DN, ZOTOIIIKEE 2 I 2 b— g URTER S, FHERENEL 2D,
BEMTIER, 2T, @VMEEMEZ b ODEOMERN G Fl A/ NI R BRI 2 F TRV
HAMCEYRHMERE G250y — N ET LVORBRBNIN TN D, HEFEECERET Vi L
xR HIER RSN TV DN, 22 TIEET VORWLZ LR’ RF T 2 RO 0ET V%2
PRI D FIEICEY ATV b, Equation Discovery D7 7' —FDOHTY, KT H/3T7 A —HX 28]
D#iFZ TE LT HIRE TSR RALZFITTE D, BENTR 7 7 IV 7 FEEZR~HAL, 7—4
MHT —H KRBT DL HRAE RNET HiEwmEAEL WD, ZE T 1L RICOIFRE A= — X5
BRUCHONTE, 20T =2 6O HRAE RWET I LERTEL ZLRbhro T, 72, &
LRRED ) A XM WIFRFCE 5, B LT m A TV AT AT, Pl — NETAVERKETE D
ATREME A R LTV D08, EERD ZIRITTO KRBT — Z b7 NV HRRE R R 5 72 DITITFH R R 2
MNDZENRETHDLZ EnbroTnD, T, 7a N AT AT AORRBICHT- > T, 2
Z A5 L C Python TR L7272 ToH 5, Python I1ZFEITIEENEEL . ZhERAY72 W FIALER A H#E Ly 528
METH D, £ T, Python L RIERFAFBETHY , NOFITHED CEREIATH D Julia 5%
AW 77220 o ZIZROAATL, Julia |2 825 HREAEE S AT AL, LLAT® Python (2 X % &
T AL AERMERE TR T IR LT, £, WANLO R WY A, BELZHEEL T\ D,

235 3R

[1] K.Ono, and I. Koga, “Rediscovery of governing equations from simulation data using Genetic

Programming,” Transactions of JSCES, Paper No.20201004, 2020.

(5) EERFELOHEER DT Y — T LAOREE

(5-1) BfET 2T KA CAE 21> Y — 37 A & D

RBES AT LR CAE 2> Y=y T Al ARTu =7 MEYEL LEOSAE 20224 4 A 22 H
Y2022 411 A 25 AIZ, TNENEMF (7)) LA T4 ONA TV » RIZTHREBL, AVevx
7 FTHBEHDA—/N—=2 I 2 b= g VEIRORBIT 21T & & bIT, REEREER D =— X ORI %
TV, ZTOREREEE L, KV 2 b—3 g VHATOBRFRRICRK R L=,

(5-2) LRSI BAMRRERE & s L o — 2T DS

BN 3L IZBAA L2k A CAE 2{5 3 28 J1pE¥E 2> — 7 A (Internet of Wind energy[loW]
TA—T 5 (W) O EFEEEZME L, BREL LAY r Y 2 MIYEL LOSGEHE, K
7avel hTHBEFRFOA— = I a2 b= a VHIKOBN 21T L & bic, BAOEERO=—ZD
BELAAT\V, TOREREBEL, AV Iab—va VHIROBRRBICK Lz, £/, oW 74+ —F & (X
). AARMERHS, AARE WS, AARRIEERS & OEELE L T, BRSNS ~OBRFEENRTOWE LA
Hl M Lz, 723, ToW HMEOY R, BEINLIBINE, HHNFORIZOVWTIE, AFry=7 b
D BEEDORRRET 1 BRIz,

LoW HZED D JE 1 & B RIEEAZ AR L LT B 44T H 27 BIZEH 1 RlO® I F— 2B L7ox
2, At IF =13 500 4 OHEAH LiIAA 232, F7E0 5 BICHK T Lz, & I —o@hEid 2022 4 9
A1H25 10 A 31 HETOHMICTAY T~ NEME SNz, TOMEEZIT T, S HICEY) 7285
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IR & BT~ DR AR Ta s Y — 7 ARALEAT 9~ AAREFRHS & ORV MR ZRET 5 Z
LL L,

1 https://www.rist.or.jp/sc/sc_report.htm
https://www.rist.or.jp/sc/report/r03/£303_r03.pdf
X2 https://www.classnk.or.jp/hp/ja/hp_news.aspx?1d=8102&type=press_release&layout=1

(6) RRFER, K 7V MY —FIEH)

A7av=7 heERE LT 7 )—rvaxid— [EE 7y bR PU L] (F3E, KA
b D) BEAGREON AL EHE 7 1H) ZHREKFI ERERESHRELL L TA o ONAT Y v N
KXUCTHEL, ey =7 FORLWERNRRZREEL, HE~DIRE - Tk Z2ITolox, H—Rr==a
— hMIWZMTT T8 LRV 27 EREOIHICEBRTE 20, EEERP L E VS 8l
RIPNbDER 7 v areRTHE, 7nd=r METHBRORBEZ R ATAEmE & Lz Z L0, HERET
BT HWHFOMED 22T, KPR D27 T HEERIN S b ZROBMENELE T,

ZDIEDHFRFLAEFEINF R EH S R 2 L— a VitgE e o X —FfE. K7 ey =7 KO
ZEHE T T A FERBR & AR 5 AR R GBI O S ) FEREMFZE ) (RREEAREREERS - AL R PR T
WEFER) OHET, 15 6 [l HPC OO Vita UV —2 v a v 7| ZAEEEMIET o~y a v
R F T4 DOnAT Uy FERICTRME LToxe, TTEE] 2RI U728t A m:me 17 ik
DOHFZERTE ) EREMFEE « AU EEIIIIEAT) Lom@Thy ., ITEE] RERAIHINE = 7
F A OEIH THLRA N TR BERARFEO L FR® & L TERITAT> T i 2k L. F¥EEHEE
L7,

1 https://postk6.t.u-tokyo.ac.jp/event/symposium202301.html
X2 https://www.fugaku-pj.iis.u-tokyo.ac.jp/event/220927_WSNo6_Top-1.html
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FRERFER

L. 22 M U B B (T TR FEHY)

No. | #B#L/-iR3L GERER) FeFRE KA FRRUIBHT (A8 MEEA %) | BREY | BN
/[
'S
1 A Scalable Parallel Partition | T. Mitsuda, K. Ono 2022 IEEE International | 2022/6 ESES
Tridiagonal Solver for Parallel and Distributed
Many-Core and Low B/F Processing Symposium
Processors Workshops (IPDPSW)
2 BEEOBE T MBS S | BEEE, THEE, R | AV I —varFRim3GE, | 2022/6 [
WH9E — B LR — J& & Vol. 14, No. 2, pp.71-77
3 High-Frequency Kento Onaka and | Proceedings of The 41th JSST | 2022/8 ESIES
Electromagnetic Field | Amane Takei Annual Conference:
Analysis in Microwave Oven International Conference on
by Paralle Finite Element Simulation Technology,
Method Fukuoka, Japan, Aug. 31- Sep.
2, 2022
4 FE Analysis of Numerical | Shin-ichiro Proceedings of The 41th JSST | 2022/8 ES[53
Human Body Model with 100 | Sugimoto, Amane | Annual Conference:
Million DOFs in | Takei and Masao | International Conference on
Electromagnetic  Field - | Ogino Simulation Technology,
Heat Conduction Coupled Fukuoka, Japan, Aug. 31- Sep.
Problem 2, 2022
5 Sound field evaluation of | Akihiro Kudo and | Proceedings of The 41th JSST | 2022/8 ES[53
experimental  environment | Amane Takei Annual Conference:
with ADVENTURE_Sound International Conference on
Simulation Technology,
Fukuoka, Japan, Aug. 31- Sep.
2, 2022
6 Development of  Paralle | Amane Takei Proceedings of The 41th JSST | 2022/8 ES[53
Microwave analysis software: Annual Conference:
ADVENTURE_Fullwave International Conference on
Simulation Technology,
Fukuoka, Japan, Aug. 31- Sep.
2, 2024
7 AL & AR ZWFHEKO 3 Y | Wl H %, WA ", | B ARGHE L% 2 CHE, Vol | 2022/8 [

TLET WAL AT LD % 25

Aug. 2022.

AR, 2 FOER]

2022, No. 20220009
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8 LES study on the breakup | S. Wada, R. Kai, R. | Proceedings of the Combustion | 2022/9 ESIES
mechanism of LOX core in | Kurose Institute, in press
LOX/GH2 supercritical
combustion
9 LES study of stabilization | Y. Hu, R. Kai, J. | Proceedings of the Combustion | 2022/9 ESIES
mechanism in lifted ethanol | Wen, T. Murakami, | Institute, in press
spray flames Y. Jiang, R. Kurose
10 | Non-Intrusive Polynomial | #HEES K, & 1 2¢Hf, | HH L% 25 X4, Paper No. | 2022/9 =N
Chaos 5% FI TR AN | BB, B2 20220013
S E R
11 Accurate and Fast | M. Nomura, A. Takei | Proceedings of IEEE | 2022/11 ESIES
Electrostatic Analysis Using CEFC2022, Denver, Colorado,
Mesh Smoothing and Nov. 24-26, 2022
Geometric Multi-Grid  for
Numerical Human Body
Model
12 LES/flamelet/ANN of oxy-fuel | H. Kasuya, Y. Iwai, | Applications in Energy and | 2022/12 ESIES
combustion for a supercritical | M. Itoh, Y. | Combustion Science, 12,
CO2 power cycle Morisawa, T. Nishiie, | 100083 (2022).
R. Kai, R. Kurose
13 Partitioned coupling | Yasunori Yusa, | International  Journal  for | 2022/12 ESIES
framework to combine a | Tomoshi Miyamura, | Numerical Methods in
kinematic hardening | Jun Yin, Kuniaki | Engineering, Vol. 123, No. 24,
plasticity model and a creep | Koike, Takashi | pp. 6170-6196
model for structures in a | Ikeda, Tomonori
high-temperature Yamada
environment
14 Balancing domain | Tomoshi Miyamura | Computer Methods in Applied | 2023/1 ESIES
decomposition method for | and Shinobu | Mechanics and Engineering,
large-scale analysis of an | Yoshimura Vol. 405 (15 February 2023)
assembly structure having 115846 (29 pages)
millions of multipoint
constraints
15 A linear wake expansion | Qidun Maulana Binu | Energy Science and | 2023/2/19 | [FEER
function for the | Soesanto, Tsukasa | Engineering
double-Gaussian  analytical | Yoshinaga, Akiyoshi

wake model

Tida

_80_




16 Investigation of convergence | Kento Ohnaka, | Proceedings of Compumag2023, | 2023/5 ES[53
improvement to speed-up of | Amane Takei Kyoto, Japan, May. 22-26, 2023,
the high-frequency
electromagnetic field analysis
solver

17 An  Efficient Uncertainty | Sota Goto, Amane | Proceedings of Compumag2023, | 2023/5 ES[53
Quantification Method for | Takei, Shigeki | Kyoto, Japan, May. 22-26, 2023
Large-Scale High-Frequency | Kaneko, Shinobu
Electromagnetic Field | Yoshimura
Problems

2. FRFITHITD A RAY— R

No. | ZERLIR GERER, A | BEREKA R (P24 %) FRLUEY | EA
WAL —FERDRH]) /H

S

1 WS~V F 7Yy MRS | R BATECR 5 34 [l [ BHE DX AT | 2022/5/11 =N
SIS RN % 4 WNCL N 2 R AV R YT A
Hr. AR (SEAD34), 2022.

2 i A PR BRI AT = — B | R R, RS 5 34 [ [FERE S BE DL AT | 2022/5/11 =N
ADVENTURE_FullWave (Z I AT UR YT A
FoEF LN, 1 (SEAD34), 2022.
R

3 FERGS - BRI BT | AR —BR, RUEJE L | B 27 MIRHE TR AR S | 2022/5/31 E)
HEMENAET LV OFIRESR | KIFIERE 4, 2022.
fiEpT. R

4 RIS JE B R R | BRI oA U A L | 5 27 MIRHE TR i SC | 2022/5/31 [EI N
TORRNRAHENSERA | &FRE, S £, 2022.
ik, AEA

5 R A ST | R, BABORE 5 27 WIEHR TR R L | 2022/5/31 EN
i~ F 7y RiEICESSA £, 2022.
RPN ST, AEH

6 ARAGAL Y N S—= 2T LR | TS HAEHR T2 [t | 2022/6/2 EN

HEHE % IEAD OpenMP i e o5

Filf, A3

7 RIS~ AL F === | KB IERE AAFHE TP [T | 2022/6/2 [E N
Mg B BT 2 E FIED RS = Ea]
B, AEA
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Method, oral

8 RBEDHEY 2L —var: | BilER— HARISHEE S H0-5<D | 2022/6/21 EN
Society 5.0 Fff{OA~—k7T (o N RVRSINEE €2 S RTA
PA 2 BEELC, HE (B8 DR 5 44 [EIHETER
1) F—
9 ESRGAN-Based Chenyue Jiao, | The China Visualization | 2022/7/1 ESI6
Visualization for | Chongke Bi, Lu Yang, | and  Visual Analytics
Large-Scale Volume Data, | Zhen Wang, Zijun Xia, | Conference 2022
oral Kenji Ono
10 Development of Huge-Scale | Amane Takei 16th World Congress on | 2022/7/31 ESIES
Microwave analysis Computational
software: Method(WCCM),
ADVENTURE_Fullwave, Yokohama, Japan, Jul. 31-
oral Aug. 5, 2022
11 Fast  Electrostatic Field | Masamune Nomura, | 17th World Congress on | 2022/7/31 ESIES
Analysis with Unstructured | Amane Takei Computational
Numerical Human Body Method(WCCM),
Model Using Parallel Yokohama, Japan, Jul. 31-
Geometric Multigrid Aug. 5, 2022
Method, oral
12 Effect of Metabolic Heat | A M M Mukaddes, | 18th World Congress on | 2022/7/31 ESIES
Generation, Blood Perfusion | Kanta Purkaysta, | Computational
and Environment | Ryuji Shioya, Amane | Method(WCCM),
Temperature on the Body | Takei Yokohama, Japan, Jul. 31-
Temperature-an Approach of Aug. 5, 2022
Finite Element Simulation,
oral
13 Performance evaluation of | Akihiro Kudo, Amane | 19th World Congress on | 2022/7/31 ESIES
parallel wave-sound | Takei Computational
analysis software: Method(WCCM),
ADVENTURE_Sound, oral Yokohama, Japan, Jul. 31-
Aug. 5, 2022
14 Fast Electrostatic Field | Masamune Nomura, | 20th World Congress on | 2022/7/31 ESIES
Analysis with Unstructured | Amane Takei Computational
Numerical Human Body Method(WCCM),
Model Using Parallel Yokohama, Japan, Jul. 31-
Geometric Multigrid Aug. 5, 2022
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15 Uncertainty Quantification | Sota Goto, Amane | 21st World Congress on | 2022/7/31 ESIES
Using Non-Intrusive | Takei, Shigeki | Computational
Polynomial Chaos Method | Kaneko, Shinobu | Method(WCCM),
for Large-Scale | Yoshimura Yokohama, Japan, Jul. 31-
Electromagnetic Wave Aug. 5, 2022
Analysis, oral
16 FE Analysis of Numerical | Shin-ichiro Sugimoto, | 22nd World Congress on | 2022/7/31 ES[53
Human Body Model with | Amane Takei, Masao | Computational
100 Million DOFs in | Ogino Method(WCCM),
High-Frequency Yokohama, Japan, Jul. 31-
Electromagnetic Field - Heat Aug. 5, 2022
Conduction Coupled
Problem, oral
17 Coupled simulation of | Masao Yokoyama, | 23rd World Congress on | 2022/7/31 ESIES
vibration and sound | Amane Takei, Ryo | Computational
radiation of violin in large | Yoshidome, Genki | Method(WCCM),
space, oral Yagawa Yokohama, Japan, Jul. 31-
Aug. 5, 2022
18 BDD preconditioner for a | Masao Ogino WCCM-APCOM 2022 2022/7/31 ESIES
diagonal-scaled Schur
complement system, oral
19 Efficient implementation of | Hiroshi Kawai WCCM-APCOM 2022 2022/7/31 ESIES
skyline solver for many core
and GPU environment, oral
20 Motion Feature Analysis of | Hongjie Zheng, | 18th World Congress on | 2022/7/31 ESIES
Noh Dance using ANN based | Chieko Kato, Kaori | Computational
Motion Capture Technology, | Harada, Ryuji Shioya | Method(WCCM),
oral Yokohama, Japan, Jul. 31-
Aug. 5, 2022
21 Development of 3D | Natsumi Okatani, | 18th World Congress on | 2022/7/31 ESIES
visualization system from | Ryuji Shioya, Yasuhi | Computational
2D Plane Figures, oral Nakabayashi, Method(WCCM),
Terutoshi Tada Yokohama, Japan, Jul. 31-
Aug. 5, 2022
22 | BADH EYVAVRT77—20 | HHE % 6 1 HPC & D-3<VHAY | 2022/9/27 =l

BZs - ICE175 HPC 0ot
E| OEA

—rvay” | KRR
WRfFFEpT R varh—

INF T4
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23 | EREECEIEMEAWN LU MK | BB, RUEE B REE Y27 | 2022/10/13 | EHA
RIS, 1R =AY T4, =L rhr=
JARal—ariiges (B
£H#) , EST BF R4 5 3 [l
EST, 2022.
24 | EEM BN~ PUFEM | #5)E B REE Y27 | 2022/10/13 | EHAN
A OWTOEBRG., O =AY T4, L UhR=
1| JARal—ariiges (B
£H#) , EST BF R4 5 3 [l
EST, 2022.
25 | WUEMERERCAIE ) — T RERA | A R L B R, | B AT 35 WIGHAE | 2022/11/16 | [EA
EMLAHE DR LD O HEE | Bk NIRIE, #E | RS AT
7V — LT =27 28D ER T | &, LA
DAFGAR ) R OFNT, 88
26 | HUEPERERCAIE ) — T RERA | AR R L B RS, | B AR R E R R | 202211116 | EA
EMLAE DR LD O HEE | Bk N IRIE ., B | 5 35 [BIFHA )
7V — LT =278 DER T | &, LA i SCEE (20224511 H 16—18
DAFAZ )R OIFHT, HE AEE16 ), A TA
27 | B ENEICE SISV | AAK. TR R | AR Y-S 5 356 FEHAE | 2022/11/16 | EA
DK B E BT O M | EBE L BRILE S &I | )5 & (CMD2022) ,
At HEA Jukk 2022.
28 | EWNREEOWHIFARMAT O | 35 H A 2 015 | Bk | BARMYS 5 356 FIEHAE | 2022/11/16 | EA
ARET, HEE T —. 2R E 71 % % 4 (CMD2022) ,
2022.
29 | mJEEERS- BRI | EAIR S, REE. | BARMYES 35 [FIEHAE | 2022/11/16 | EA
[ZFB1T5 2. 7T E REKE G | K2 IEAE 73 % i 1 2 (CMD2022) ,
BT VOFBREFEMAT, 18 2022.
30 | KRB HI~ A7 figtr, n | RIEHE HABEM 2 55 35 [RIEHA | 2022/11/16 | EA
G} 71 % & 1 2 (CMD2022) ,
2022.
31 | ABATGALIAN—IZBITBET | WETEE AR 2 55 35 [WIEHA | 2022/11/16 | EWN
HEVH BB IR A DYERER T ke 21 E5
~—7, HEA
32 | RERA T 0y BT HIE | KB IELE HABEM 2 55 35 [WIEHA | 2022/11/16 | EWN
5| FEM =1—ROMEREFH, 1 WAk SRS
8, HEH
33 | Improve the uneven | fUR. HWHIEA, & | AAMM Y S % 35 HIFHE | 2022/11/16 | [EW
distribution of | EAR., WA, | hE¥#FEES (CMD2022) ,
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microexpression recognition | FKF 2022.
data, oral
34 | Human body structure | /B . #HAMK . | BAMEEYS F 35 BIFHE | 2022/11/17 EH
extraction of anime | FPARE 1 % & (CMD2022) ,
characters based on deep 2022.
learning, oral
35 | Cultural Analyzation of | a7 vy HEIEA, | AAEESS $ 35 BIEE | 2022/11/18 | EN
Myanmar Ethnic Group by | Y&k —. mFME 71 % 3 = (CMD2022) ,
the Artificial intelligence 2022.
technology, oral
36 | Asx=vfiR RIAM-COMPACT | W Z il /N9 Gk | 55 44 IR =305 —HIH | 2022/12/1 EN
DORFEEME YA 2 — | O fRHE Bl §85 | SoRYTL
Tar~DiEHA—RAY Alpha | 2. Mg T3, 1L
Ventus ¥ R FEEFTOEN | &M, 448 185, 4l 5
F—ADOHHEICONT—, O | HiT
HH TR AH —
37 | ATELARZHWICFE ARV A | MR E, BHAME . | AR 2022 B | 2022/12/3 EN
T LOBA%E, 1A RSN 23EP e S A
38 | MAZEGRF BB 2 | 2R, wakE H AR 2 2022 ARFEEAN | 2022/12/3 [
T LD GUI B, HEA SRR TS
39 | A=Ay =a— TR EB | HNY 2l A—R—arba—x | 2022/12/21 | HHN
T EEORE —F Lk & & R A IS 7 r s 5
R PFEEBIELT—, A L RV LR R E R
(FAFFREETER) — & )8 HFOBP—, 4>
TAr
40 | B FIRNEAIA IREFRIEIC | HIRER R, RERK, | BT FssEFar e | 2023/1/26 EN
HSEF RIS EROBBS | FLBeL, ®EE =YAIY T4, T hR=
fiEe AT\ Z B % FLRRE AR R, B JARal—ariiges (B
H#), EST #f R4 5% 4 [,
EST, 2023
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FFR-Comb, H¥H Al ZdEIE L= o) —
VERNR =V AT LDT Y
BN A DFFFELIEE 3
[EI: A7 N SN T
EREEREEEA T
50 | df A A% & fiE AT = — K| AL [R—/{—3al—ard | 20238/1/27 =N
ADVENTURE_Solid, 115 Al Z BTG AL 7= E ) —
VIERNE VAT LDT Y
BT A OREEELTE 5 3
[E]S R b HCREE L
EREREHEEA T
51 | VAV RT77—NELIG T — | /NEE [R— =32l —vard | 2023/1/27 EWN
K A S AT AR L7 Ftg ) —
RIAM-COMPACT, 5 VERNR =V AT ADTY
BT A OREEELTE R 5 3
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EREREHEEA T
52 | I A B AT b 7T — | HAE [R— =3l —vard | 2023/1/27 EWN
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BT A OREEELTE 5 3
B3 R b HRCREE L
EREREEEA T
53 | FEEEIRNSIA IRERIEC | EARET EAE B HEE ST L she | 2023/1/27 EW
FANAK fullwave FERE S =AY T4, TL/ha=
Br. M IALZal—ar g (18
ZHR) , EST #F R4 4 4 [,
EST, 2024
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55 Parallel wave sound | Amane Takei, Akihiro | ICAROB2023, Oita, Japan, | 2023/2/12 ESES
analysis based on | Kudo, Makoto | Feb. 9-12, 2023
hierarchical domain | Sakamoto
decomposition method, oral
56 Parallel full-wave | Amane Takei, Nanako | ICAROB2023, Oita, Japan, | 2023/2/12 ESI6
electromagnetic field | Mizoguchi, Kento | Feb. 9-12, 2024
analysis based on | Ohnaka, Makoto
hierarchical domain | Sakamoto
decomposition method, oral
57 3 Performance Evaluation of | QI JI, Kenji ONO 2023 Conference on | 2023/3/1 ESIES
AoS and SoA for Advanced Topics and Auto
Incompressible Fluid Tuning in
Simulation on GPUs, oral High-Performance
Scientific Computing
3. ZH%
No. | 4% SEERA REMBI(A 24 %) S ERR] W/
I
1 Honorable Mention | Chenyue Jiao, Chongke Bi, | The China Visualization and | 2022 4 7 | [EBS
Award Lu Yang, Zhen Wang, Zijun | Visual Analytics Conference | H
Xia, Kenji Ono 2022
2 ARV 2 b—var | RBE, T AV I 2L —va ¥ 2022 4 8 | [EN
Faam SCE H
3 | 44 E BT | N ER, N SR, BRE | S 44 RN —RIH Y | 2022 F | BN
—HMH R YT L | Bl EN A NE TE | RV T L 12 A
AL —H W &, A8 [ REE 4
+
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