25 JAXA

JAXA Supercomputer System Technical Summaries 2013

[ERAEE]

ey
QTW J&«ﬁﬁﬁ Z:D'jjq‘%‘ri@ﬁ% ..................................................................................... 3
ERTEARIEMT ) L 7S FaASTAR ODBHTE -+ verererrereee ettt 4
1& ]/,]’ J /I/Z;&ﬁ@}Fﬁﬁ;‘Bﬁ#ﬂ%ATE@@{Eﬁg*ﬁ ............................................................ 7
%%L%@%ﬁy%ﬁ%%/ﬁ\ﬁgﬁ&ﬁﬁ@ﬁ% ................................................................. 9
U 7 L }\ @?&ﬁ1&{@z§ﬁ% %*ﬁ*‘%ﬁ*é EL{}%EFE?/V@T%%% ................................................ 11
%%ﬁ%ﬁzt‘%@{&ﬁ%@ﬁ }Rﬁ?ﬁ—ﬁﬂ{:@ ]//r J /1/7\4;5(;%% ................................................... 13
51_5 [ﬁ],ﬂ:j:iﬂ;ﬂ:ct ,C“Z)EL{}II’:L:E.?/]/@%E{K% E;J:E‘ LU v 15
FaSTAR % VN85 H O3+ 7 /Eﬁfg?%% ..................................................... 17
FIORNTF T e AT Y RIAJH S AT IJE oo 19
%%}Eﬁ@jﬁ{ﬁ@: BE T A ST ERIFZD < v e 21
UPACS % PN 7~ Bl FERERE 0D Wake ZEBNFHAT - - v 23
%@ﬁi$§vﬁ%§ﬁqﬁ@ﬁ% ........................................................................................... 25
ID~¢/“5‘/§C7§>75>2/)5°/£:LI/“—:/5‘/ .................................................................. 26
CFD ZH\W =751 I\“/i:ﬂ/~§7®%% ................................................................. 28
D-SEND#2 © 7 < % gﬁgﬂ:ﬁ- e 30
[EHERTZOHE ) DFEAUCEIT BRI S Tt LD g L woveeereeeeseesesese e 31
LPC A B IR R UBAIT -+ re e e 34
*@%%EIV?\)VW%B{}:’E}S;U{%{ﬁﬁ:%g—é—éﬁ% ...................................................... 35
*@A@E%ﬁiyf)‘/mgﬁ{ﬁ%iwﬁ{ﬁc:%‘@—éﬁ% ...................................................... 37
/J\ﬂﬁﬁ/%%(éi yyyﬂ;]%@g%%ﬁq%mﬁ@ﬁﬂ:ﬁ .................................................................. 39
Jeri % RANS ARHT 2 BEREMEE 1 7 ) > 7 TS X B Yol + BMEEERAT oo 40
ﬁﬁ%ﬁéﬂ%@%j} . Eﬁgﬁa: Egj—éﬂ%‘% .............................................................................. 49
;{ff;'%ﬁé]ﬂﬁ%ﬁ;ﬁ%%%@%ﬁﬁé%%%{- .............................................................................. 46
ﬁ*%%ﬁﬁ;ﬁﬁﬁg%@ggjj%ﬁ,ft ........................................................................... 48
CFD /N R e S ] L2 B DR v vveveeveeemeesssene s 50
{fﬁ{ﬁdﬁ(*]},;/jﬁ%ﬁ*ﬁﬂ::&?/p@ﬂ% .............................................................................. 51
%E%(@é\%ﬁ%&@ﬁktﬂ%i:&&ij—ﬁ/r T%’f\@%ﬁ% ................................................... 52
Iﬁﬁ{rﬁﬂﬁﬁﬁ{ﬁﬁﬁ*ﬁ,ft J z /D@?ﬁ*ﬁ,ftqé‘f‘riﬁzggj—5;&1@@@*}? .......................................... 54
S
B AR FIREHEE I 72 ORFSE v e veveeeeee e, 55
%%Eﬁ%ﬂa:ﬁoj— 6 DSMC *ﬁ%%—l—’% ...................................................................... 57
Db‘y}\ *?AV:/I\%E/E.\'H‘/f?/I/II/“/‘/@B?%‘E ................................................... 59
AT TGED oy hEL D NI D 2L T ERPIEL <o 61
FRALAIERNERL ANA 7Y > Fadry SNOELGTABERIZ B9 2 BMBADRIFTE oo 64
RS O SR 2 F - BE SR BIAIES K231 2 FFEH AL ORE R R o 66



T | TEREN R ) = K DN ORI -+ vveeeeeemeee oo

LS-GRID/LS-FLOW ORREE -+ eeeeeeeeeeeeeeeeeeeaeeaeaaasaaaa e
FEARBERRAT (7)1 T S R A ORBEL L RTFHEE MW HAE KA D = X L OFAE -

YIRS < H22NA 7D RIEEIER 2 HV 7 CFD Y L " — OB & b 2s /e
PEDRILEITATT -+ eeeemee et

TR A b R MR O 1 FEAV LT BT B RIFSE - vveeeeeeee e
A RS D T R TRV DB -+ vveeeemeee oo

BRI SE
TRITCERBE B ORIZETEMERBAT <o vereemeeeermee e et
FIEE - P52 0L D SLITEE B D DNS LT Y L/ ettt
3'57‘%%}[:2%[‘{}:{6:1&5‘«/1/;’&;% v V:EYK;T:E.%@@{ITE@%{@%W ...................................................
KEKMERET VERWET TNy 2 b— 3 K DRSS A MEREDOHF
8
BOR Y 7 Ly MR T B G D BEBAT - vvveeeereemmmeee oo,
EREESEREME MHD 2HEVEOBISE L T 7T A AT DRI oo,
R R D SRR T B B JHIBIFGE v veeeeemmeeee et
BT B U TR ODIETAT -+ veeveereeemee ettt
C T A Nl ey 5 PP PP
TT AT I F am— 2 & T RIAAMEDIR OIS PRRIBERGIR OBfE Y I = L—
=l :/ ......................................................................................................................
mry b—=F LMEEYA I NE VAR AT 2 7 X B ROBEFHE e
TR B 2 A TR ODRIFIE v vveeee et
ﬁﬁﬁ&ﬁ}fﬁﬁ:%ﬁé LOX/GH2 ﬁiﬂﬂug{fﬁk%@éﬁ{E:/i 2 LT g L e
%ﬁé{}ﬁﬁ%ﬁﬁ@ k ;E?‘ U V2 7 ....................................................................................
FEE AR 7 b &R = — R A RAGAA TS CFD AR— 4 LY AT BOREEL oo

£ DAL
AMSR-E T —Z WD 2232 LRI ARG « GZEE oo

REFLAEFFIREFHETE)

SRR 7 0 e RS R 2 L—y 3 LT & BRI SiGe BARGREHATORE - -
Oy hmr P r B L ORI o 3 BT A RBETR ORISR oo
ﬁ’%‘é’*ﬁ% ]:»—_A%ﬁ%)ﬂ \ \f:ﬁfi%@éﬁg”ﬁ] @ﬁ@m‘» .........................................................
DNS AEHTICIES< 5 o /ERARELTE LES B 7 /LOHESE o erereernreeeensnni
k%gﬁﬁﬂﬁﬁlc%)ﬂ %T}%ﬁthﬁﬁgm‘l\iﬁgngﬁﬁ ..................................................................
RV & B0 )2 % TR LA L K e RE D Y OVCIUSMRAT oo

KREEILRIFIH (FHES)
AR OB ORI, BE, 35 L OMEEAFR -+ ovovvereeeeesesemmmessssen s
B IR D RIS D HLEETE T 1 L 27 +vereeereesse ettt
F58 UTm LA OSBRI S o Ly g TSR - ovevmmeeeeem e
ﬁiz\"”iu :;‘T\y:/a ‘/O)iﬁﬂﬁ“/i 2L —3 /ﬁ% .........................................................
BERKKIGERE T IV OBRFE & KUED AR BIT DEE IR oo
TN I51T 2 FURDTGRRIERL v veveereereeseesense ettt
77 v 7 =)L X SRR ORREEB R OB ARERAFNEIS DN T oo

.ii.

116

123



HIERFS L OB AR D 729 D Sub-Grid Scale (SGS) ¥ A FE I 2 b—T g - 150
ST a g URHTIC L B KB OREE & A T3 o 7 RDEFGE e, 152

paes = S IO s 27y)

B H T TR ORI & BYEBIUOE N KD RIS~ DFRE oo 155
ﬁ‘éﬂ}ﬁg@%ﬁ . 1:%]5&: . ﬁ?ﬁﬁ?@ﬁzﬁ@*ﬁﬁ:ggj—éﬁ% ................................................... 157

REFIEFFIRGEE T

NNF ATV R 2 b= g SR DMRREN BT D FAERRIFTE e 159
-------------------------------------------- PRI worememereree e
%qugld‘fjﬁ ................................................................................................................ 3
EI%EU-”EJ'JEE (ﬁzt: %‘i’ Er‘ﬂ*ﬁg, i %’ (ﬁﬁﬁ%, ;';EBEI i’ ﬂﬁ) .................................. 4
E_,)](%B ﬁ% (E%H—Uﬁ%) ................................................................................................ 82
I}q%"ﬁ{%i ................................................................................................................ 84
%maaﬁﬁ)q (E,)];%B 5%’ H%gzlij(jl\) .................................................................................. 7
Em*ﬁg (*%ZIK Ei, *&\%%4, ldj:{% %g(’ mﬁ@i‘ﬂ]z) .................................................... 86
/%\1:\1- [ﬂ[] (/J\?EKE*%]) ............................................................................................... 88
HE A E— (/J\é‘FIEﬁ‘&) ................................................................................................ 55
J:EJ?/%EE (/Eﬂ ﬁ, £7|< %’ Eﬂg}g%/ﬂﬂ’ j:zfifl\“@j(, E‘}[I;’ﬁaﬁ) ..................................... 9
[ﬁlﬂi?ﬁ‘ﬁk (IJ-I Eﬂ*ﬁ*ﬂ-) ................................................................................................ 90
@;H(%ﬁ(/—{ (j{ﬂk?%&) ............................................................................................... 11
dq%?i:\ .............................................................................................................. 57
?B ﬁ(ﬁiﬂ (j(i'Zﬁé(jl\) .................................................................................................. 13
ﬂuﬁ%ﬁ@ﬁj ................................................................................................................ 15
B ARIE T et 17
{ﬂ'/a\%zgj .............................................................................................................. 92
DE & (ﬂ%ﬁ%{%’ %Eﬁ%yk) .................................................................................. 19
E\z'_( % (7|<$\j‘ {g’ {Eﬁ*ﬁﬁqj‘) ............................................................................... 133
%{% ﬁgj (ﬁz l}éf@) ................................................................................................ 21
sINEIE R (”_[—Féﬂ_q‘) ............................................................................................. 136
JINTIETEAEL + et ee e e 59
?\’ﬁ% ﬂ% ................................................................................................................ 139
fﬁ%r&ﬂ;ﬂf\ (iagiu{%m/g\#’ E;m%\} P, m%é n, %Ei%fﬂuﬁ%, ﬁj::f:‘?\z'%) ..................................... 23
ﬁéﬁﬁ%@é (Hamid Reza KHEIRANDISH) ................................................................. 25
1&%%3& (%EEI %’ /%\}J]—;éfé"‘:f@) ................................................................................. 155
{E% 5% (%ﬁﬁﬁ%, {EJE?}:%L:, %—51%*”%’ ?E#E%) ................................................. 61
u{%EH ﬁﬂ( (Z'K{Iiiﬁéﬁﬂ) .................................................................................................. 64
“!%E ﬁ& (u_ll:ljﬂ]j() .................................................................................................. 66
1:2 HJ%#QEH (ﬁﬁ%‘iﬂﬁ) ............................................................................................ 94
f%j(E{ﬁ ................................................................................................................ 26
»%*iﬁj( ((j%%!%IE'):E, %7'( ?Elg) ................................................................................. 28
ﬂJJ EE”%{%: (é*%{%?f) ............................................................................................... 159
f&ﬁgﬁa (;ﬁ)%)ﬁ ?I%\‘, E#ﬁﬁﬁﬂg) ................................................................................. 141

-



%7'(;5':{@ (i—% %ﬁia, %b’,é'fﬁﬁ‘ﬂ, ﬁ}ﬁ%’é('ﬂ:‘:z’ ﬁ%ﬂg\/ﬁ\) ................................................... 68

%*%{é\ ({%37J<KEK, %é%u)\’ ':Eé’ FLE‘, l:lj'%j:jﬁ,m) ...................................................... 70
%7'(;5’:#3 ({%57kj<E|‘§’ ﬁ#wﬁg) ............................................................................... 79
%7'(;'3':{]% (%é_{*uj\’ %ﬁﬁﬁ’ﬂ, %EEJQ;{$’&, [[!% ﬁﬁ_‘:\) .................................................... 74
%ﬁﬁ {% .............................................................................................................. 30
%*@B{{% (’fijﬁ%fﬂfﬁﬁ) ............................................................................................... 96
ERETEE (E{EEE}L, FLbEUx—U, B A, BB ICED) v 144
/ﬁ‘%ﬁﬁ% (i}%ﬁﬁ%;{ﬁa% , %% i&) /:,\EF] g&, WEHKFE, mmﬁﬂﬁgﬂ) ................................... 116
Bﬂiﬂﬁfﬂ (/J\E ﬂE‘, 1:2{%1’5%’ %Ef;@%’ I:J:tEE] &’ j({]:ﬁf%?{) ..................................... 31
Em%)\ (%E%’ﬁ[\:) ................................................................................................ 98
%Ea[géj% (Bﬂ%ﬁ%‘&k, ﬁf[ﬁl/@‘r&r@) ............................................................................... 117
PP KR, ARUES, ARE [, RHE, FAREAT, ) oo 120
T (PT3A, MR —HE, KPT (I, MOGH, B TR HBRE ) s 76
E]?;DIEI):E ................................................................................................................ 146
E;m%\} il (*E ﬁg%’ eS| FR) e 34
%?;qj H}% (EE{%Z, {Eﬁ%ﬂﬁi) ................................................................................. 100
ﬁ;@}[l @ .............................................................................................................. 102
*E Bﬂr"ﬂij( (@T,/z *TJ:E’ ‘,%‘4{% {&t) .................................................................................. 125
R ORI 28, BPaAfih, 2RSF1EL, HE O, F o, fl) oo 104
fnARk—sz ({Eﬂ%ﬁi}fﬁa, Jlllﬂ‘?’r 9%’ E;g*/ﬁ\, @E%*, m;‘:ﬂé/\) ................................... 80
2&%&%?? (]\E{Ejl\’ EEISIEI VKE, ﬁﬁ%lz%qz’ ﬁgﬁ; %) .................................................... 35
Eﬁ%l}%qz %lﬁl {Zﬁg) ................................................................................................ 37
%(EH%IE (':Pj:‘TIE{ftE) ................................................................................................ 39
B}TEB/E\% ................................................................................................................ 148
1:_/&#7'12\% ................................................................................................................ 150
*ﬁm%ﬁ-g .............................................................................................................. 109
{ﬁ{)‘;@u;’fﬁ (lﬁ%ﬁ;{iﬁf\ ............................................................................................... 112
E%i: .............................................................................................................. 157
A EkE— (&zlﬂ@*, %4{% %) g %4,5;5\', & A, @Eﬂﬁ%ﬂ, ﬂij‘) ................................ 114
*j‘[{j%{% (”—UII 7—1:’ /J\[]!%%ﬂjzﬁ'ﬂﬂ’ EE %.%)\) ................................................................... 123
IJJTﬁ ’:ﬁ (EHEP ) .................................................................................................. 40
IJ—IZIK*E: (*#m%?rﬂ\, ﬁ}% fflﬁ%’ /ﬁ\*‘j‘jtﬁlg, EEIEP%j(EB, E’Zﬁ: %T) .................................. 42
IWA—E (GIRPHERE, LR, SRR, LR, DUE B, ATILEZ) e 46
IJ_IZ'_(;E (Eﬂi%?ﬁ, 1:%2'_(52&%5) ............................................................................... 48
HA—F (/ﬁ-[:l:yﬁécz, J:Biqjij() ............................................................................... 50
A # (ﬁ}f@f’ {g’ g /ﬁ\ﬂ%, i}ﬁ%j&ﬂﬁ, ﬁ%‘@ﬁi) ...................................................... 51
IJ—IZ'K ﬁt (EP7F‘T[E7(|’*\E, ﬁﬁi]?; {5, %{%g{é\’ U_IEH%K?L:\) .................................................... 52
A # (ﬁﬁ%%ﬂjtﬁlg, *ﬁ(ﬁ*ﬁ, rtig {3, EF'*‘TIE%E) ................................................. 54
}Kzlg{%:g (%([EIE%?, ilﬁ)ﬁj{ﬂl‘ﬁ) .............................................................................. 127
}Kzig{iﬂq:g (%ﬁﬁ%}ﬁ/ﬁ) ................................................................................................ 130
%ﬂﬁ{ég (EEIEP%EE) ................................................................................................ 152

'iV'



o T IBREGRITL v v v v e ee e e e e
. :L_-H-IZ%\}DJU%[J%%{R ..........................................................................................
A7 ] =2 < e g PPN Y PP
 CPU DE Y 4T RIIL -+ vvvveeeeeesssmmmmmmmee et

SN CL BRI R












HPC@JAXA2013

QTW
A Study of Aerodynamic Characteristics for Cruise of QTW
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Development of Fast Flow Solver “FaSTAR”
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Numerical analysis of unsteady aerodynamics on low-Reynolds number airfoils.
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Fig.1 Snap-shots of boundary-layer laminarization of NACA 4406 airfoil (left) and
transitional boundary layer of NACA 4806 airfoil (right) at AoA 8.0 degree.

1) Ikeda, T., i34, “Unsteady aerodynamic characteristics of cambered four-digit NACA airfoils at
low Reynolds number, "ATAA SciTech 2014, National Harbor, U.S.A.

2) Fujimoto, D., 134, “An experimental study of airfoil tones and their effects on aerodynamic
characteristics at low Reynolds number, "APISAT 2013, Takamatsu, Japan.
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Development of Turbulence Model to Simulate Drag Reducing Effects of Riblets

WFFERFEE - WUZEAED 22 g 7 v —7, [E#MA k (okabayashi.kie@jaxa.jp)
WP - BRI H, AR Fik(matsue-takanori@ed.tmu.ac.jp)

WZEHE DB IRPL 2 IR 2 7D —2 L LT, V7 by b (ROTHENS A TRIEDS) 28 binT
BY, ZOEEHEMOBENEETHS. MIZEHE~OBEICEEL, V7 Ly M@ LzBEoEGiK
BRI E R HHRT D ONRRAIR TH L5035, BREHOMYTTY 7 Ly MEBFRNZ 5T 5 O3]
BETHY, ETANMNETHS. AFETIEY 7Ly MEFEOFIUIHRETE L, U7 Ly MEER
AT D BROEHURIHERHERAI TG % RANS £ L0 52 L2 ET5.

BEFICHL S D56, MBI TORESMBMEEOSE PR L, TDOZELEDEAITESO
KANERRHS S, ABFFETIE, U7 by MK DR LR & HPURERE 2 5T 5 & 512, Wileox
(K DBEMM S 25 LT ko BT VORISR M 2SRET 528 T, VT by b ORHUKREIR 2
eSS RANS €70 & L. 7 U U ZIRFREESE CORRIER L, RTA—F 2L T 1 OfE
ReEM Uz, FARERESE, TEwE, A—"—27 VU7 Ve, ZIBEICE L THREE T o 7.

MEAEE 7 vt 2% 100 WAL FE - FLAT, MPI
FHREFR « 4 BFR KIS 274 M, A
T—A% 14

ETNOHEEE 2R L, 2O Y 7 Ly MZOWTE v £ ARLO ARSI EE S E TGk 2
IToTeftR, EETHON HEPURBRZ BAFCHRT 2 2 L amai L (K1), AMEE Y ot
BoHITo7ens (—fL LT2), [FUEAA TRYIMEZ D 72 EOMMIT—E L7223, EERITITHGUR
BENF A NG LTz, ZAUTEABL FIZBWTKIEIZY 7Ly hOMEREED Z EBRBFEINT
WRNZH EBZ B, ZHUZOWTIAH S HITRADBMLETH 5.
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h == Expenment| Total drag)
= Computed(Total drag)
W EHAER (Bechert(1997) - Expeniment(Viscous drag)
WLSL - FNEN 4 DD Rex (231 5 3B = Computed(Viscoud drag)
1 HRELFESE BT D 2 NACA0012 R\ 2 FEBRHSHUKER
PRI (G EEEHRURIBER O R RAEOHLK)
- ]

1) HAMZETH PB4 T ERE B L OESERS
2) FEHIEFRITHE Y o ARY D A
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Reynolds number Effects for High Alpha Aerodynamics on SST Configuration

MRS

, (kwak.dongyoun@jaxa.jp)
WFSE5

, (ohirak@chofu.jaxa.jp)

RIS 2 A O B B DR E A ZE RIS T D LA/ VABENRE PR L, &
MR TR T 22 L2 HNE T 2.

- BRe GRIFZRE) SLiite 7 VR A

- EHIPRE (JAXA-QSST) D LA )V AEEHRHER

G T — 2 CBAYE L 72 ADCS Y /3= X D BMEMAT 24TV, BATEREIC BT 2ELE T VRO

ZOPRAEN—T a ORMEETIET 2 & &b, BIRREREER & bl - EE21T-72. £72, 2012 4,
2013 FFIZHUS U7 R RE(JAXA-QSST 1 RIEHE) D i /145 B fc it F Fk o0 Ja 526k & [RIS&HEC o
CFD fif#hT % 32k UBGEZTT O & & b, LA I NV AEGREZTHIE L

ADCSsolver, %t : 37 k5% Chakravarthy-Osher, #EMEIE : 2V 07457,
ELiEE T /L ¢ Spalart-Allmaras(SA-noft2-RC(Cr3=0.3))

AFIEE 7 o' 25 : 68

SRR © 500 hours WHKFE - VISIMPACT, MPI
Sr— 2% 12 FIFH AT 25 : M, V

(6 7 — R JBFRBR S,
67— AL A IV ZEGNIRGRAE)

HHEZRE(DLR-LOSLARW) DEGE Bl A i 128V T, SA, Menter’s SST k-omega, EARSM
k-omega, RSM-omega’s & DELIEE T VORI A 5722 L, FIBERTTIL O kg EHER k2 R L.
INHOMEERNT, BEB IO EEN & 2P REJAXA-QSST-HLD) O CFDA#T 217\, Al
TAFRERRE S & Pl « MRRE L7z, LA VAEGHFRAEIZI T, SEERERICBT 2 EERBERE LD
ZEFTHRIC X 0 IERIERIIR LA NV RBIHRD A T = X LEH BN L.
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PIV015, Re=1.53million, AoA=11.32deg, M=0.25

Y

1) M. Gaffuri, J. Brezillon, R. Rudnik, D. Kwak, K. Ohira, G. Carrier : Comparison of CFD solvers for
low speed vortex dominated flows, 31th Applied Aerodynamic Conference, AIAA Paper
2013-2914, San Diego, California, 24 June - 27 June, 2013.

2) D. Kwak , K. Ohira , M. Gaffuri, J. Brezillon : CFD Validation for the Supersonic Transport
Configuration at Low-Speed and High Alpha Flight Condition, 31th Applied Aerodynamic
Conference, AIAA Paper 2013-3030, San Diego, California, 24 June — 27 June, 2013.

3) KN CGERK T AT LR), BMIEFHMZI TR, « 5 2EE A & B RE O R8RS
FCFTAUC 1T D LA IV ZEGNR, BRI THE S~ AR P T A, Eifs, 2013.11.
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Toward Improvements of Turbulence Models with Data Assimilation Techniques

WA - UZEAES JRWIREAN BT 2 o & —, ik = (kato.hiroshi@jaxa.jp)

ONERA M6 BAUE » OEEmiiisy (LA 2 V2% 11.72E+06, ¥4 : 6.06°, ~ v~ : 0.7392)
Wt LT, BREESOFERE 159 M2 AWT, 8, ~ v JROBERSEM:, KO, SLiEkHARE D2
Mo faHE L, ERIEIC LY B NS4 R4 5.

BB OB - THII T 0BRSS N TV D RERBVETIEH 5%, BEAFOFER - GHEFE
MR BTS2 KRBT D 2 L2 EF L LTS, ABGRETIE, FEREFROMEFEL LTT
—ZFMEFEZISH L, MRS OHEE BTS2 HIE L T\ 5.

WHE 7 vt 25 : 128 WHHEFE - VISIMPACT, MPI, OpenMP
SHRERFRE - 5 15 KA AT A M

A8 3= A

3-o0#EA! (NACA0012, RAE 2822, ONERA M6) OiEZ s i icr —#afbzmf L, £
BRAEMN S, XA, ~ v, SLTHMESRE O HEE 2 L, i, FEBRELZFEICT 1 — R
v 7 &8 “L0EE B HRENSEOREEICKT L.

Angle of attack: 6.06°
Mach number: 0.8395° &8

Angle of attack: 6.06°

Angle of attack: 5.43°
Mach number: 0.8367

X1 ONERA M6E S HERIGIAT 2T —Z bR (E2oi, ELRET MCE B
HEREER, TIL, F—ZEbiEREZ R, 77, BREIIEMRESMN, a—
ENEELTERE AR SR A &2 7R LT B)
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1) NIRRT, KR I, HE O, BA B 0a %, ENESR, WIETH TEoRcR T 27— 2Rk
OIS, 2 =2lb—3 3, Vol 32, No.4, pp.57-62, 2013.

2) JngEEwE], [ — 2 EHETEZIEH L72EFD/ICFD O AN S ORI, H270EfER 15y VR YD
A, AR, 20135124

3) Hiroshi Kato and Shigeru Obayashi, “Data Assimilation for Turbulent Flows,” 16th
Non-Deterministic Approaches Conference, National Harbor, Maryland, Jan. 2014.

-16-



HPC@JAXA2013

FaSTAR

Estimation of near-field waveform in supersonic flow using FaSTAR

=
ARG« WIZEAES BAEfEHTBARASE 7 v — 7", 4R 1E 5 (kanamori.masashi@jaxa.jp)

= ]
AWFZE T, SciTech2014(Z TR X172 1st Sonic Boom Prediction Workshop D#f#H T & 2 2FEEH D
ETIVEMNT L, TR ORI 72 & 2R L.

4
Workshop 17> 424 X724+ % AV C FaSTAR (2 L 0 Wi i#biT 217> 7. F72, BEAHE—2A
DAY 7 b HexaGrid # W T2 RRAE L, R L < FaSTAR (2L » CTHr 21T 7=,

AWHIE o+ 25 . 64 5k - FLAT, MPI
SRR ¢ 10 FRRFREE R AT M
r— A 0 20 r— AFLE

AR Tk 7= FIEIC L T 21T o T4 R 2 LR T, BRI NS RO BRI 9 £ 9 1ok
ZETCHELE LTV, ®iZRefinement Box & FHEIL D, —W M EE L7 BRI S A BCE S
HHAMAERND Z EIZE - T, EEER T2 W Ch-> T, RGO XL 9 A OEWTE
EHWD Z L, BRI E TG T DRE A T Z EICEB L. —, K2R T L 91,
IR D Z 3 F 12 %F L CRefinement Box DA K& OIZERE LW &, ITFEGRENRE < ZT 5
Z PRSI, ZHUXATHEED-SEND# ISR CRIBRDIENT 21T > 7L R IC bR SN BR Th -
7o, ZHAUE, BRIKD O34 LTBEho, JEF OS2+ 31 O T2z, AR FRIC L5078
RIS, b BN S EAMEEC R D Z LR ERL T 5.
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1) 1st Sonic Boom Prediction Workshop @ SciTech2014
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/
System Operation of the Digital/Analog-Hybrid Wind Tunnel (DAHWIN)

AFFEARTRTE « L2 AES JRUREATEE 2 v % —, 14 f&(shigeruk@chofu.jaxa.jp)
WFFEo3 403« LZEA JRIREAITBRS & o & —, B R (ochiy@chofu.jaxa.jp)
FER AT DA E, BEATKR(ES_JAXAl@mail.ryoyu.co.jp)

JAXA 73BR%E L7 J8JR/CFD fta s A7 b [ 20T F a7 « A7 Yy REE (DAHWIN) | (2
BNT, T AU v 7 CFD, JEGEXISEEM CFD, it fitT, BURALZ &R0 JSS 4 M
WIZREREREATE 5.

Bk BEfERE (Eiiihzxtgs Lz [7ha 7 ] LT CFD fEy I 2L —var &
HFEHETO TFUX RN i EE S ar Ly heaER (RAJAERER) /CFD ey A7 AT
&% DAHWIN {225\ C, JAXA 2m X 2m &5 # R 381T B FEEHA KON AT M@ B b E¥E % Sk
5.

1)

AHIEE 7 1t 2%« 48 5T - FLAT, MPI
=240 24 FH> 275 M

2)

WHIEE 7 1 25 : 48 A5k F4% : FLAT, MPI
Ar— 2K 99 FIFAT AT A M

CFD

- NASA CRMifE AR PIVEHAIGER
fiEtrct4: © NASA CRM 80%is R A7
it — A% . 10247 — A FE N
2R VL 0 12005 ~150077

- HTV-RIENY & 7+ /v (HRV) %&CEDf#HT (4 1)
fiEdTRtg: . HTV-RIEUL S 70 (FA%Ar—1)
AT r— A% . 2457 — R
222V 35075 ~90077 A

« FOKIREZE )RR HIRR R
fiRbTe5: © NASA CRM 80%ie RAEH  (Bbias KA 5-)
fiERTr— A% . 30 —ARRE (FFERSET TiE)
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CFD
- FRRZEFE HAI R CFDART (K 2)
b4« NASA CRM 80%ie KAy
M r— A% . 22— R
Zefi V8 0 9005 ~12007

X1 HTV-RENH 7L (HRV) fiCFDA#T M2 BRI R ERICFDART

P 5%, ILFEEth, A BRE—, SRR, FEASK, KB M, “JAXAT X UTFal e AT
v RJEYE (DAHWIN) OBR¥E (£01) @ A7 MUEELIERB, " S5545[ENA T ) TRl S 2e 54K
i 2 2 L—3 g U AR Y 22013, JSASS-2013-2068-F/A, July 2013.

Watanabe, S., Kuchi-Ishi, S., Murakami, K., Hashimoto, A., Kato, H., Yamashita, T., Yasue, K,
Imagawa, K., Saiki, H., and Ogino, J., “Towards EFD/CFD Integration: Development of DAHWIN -

Digital/Analog-Hybrid Wind Tunnel,” ATAA Science and Technology Forum and Exposition 2014,
Jan. 2014.

1)

2)

3) 04 g, “TUMTIa s oA 7w FEJA (DAHWIN) (12 K2 BB ES R 2 L— 3
VRS ORSR,” 1A T U — g 77 LA, Nov. 2013.
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Adbanced Numerical Simulation of Flow with High Accuracy and Resolution

" ]
FZEAREERE « WIZEASER 22 )8t 72—, Hig ] (kurotaki@chofu.jaxa.jp)
W - BT R TR LR BT L (L= — ),
£ %fE (%E) (sumi@mech.tottori-u.ac.jp)

L
2T H BT 5, ERE ) DR E RIS R D SRR 2 ATHE & 3 5 T2 D DREBAN OMFE
ZAT9 & L BIT, JEMEMERARR O Sk T Bl ~ofs & B He 9
@

ek X v, WCS(Weighted compact scheme) D551 & 504 T X - MiditE & TR 5 72912, b T
BRI Ry NAX—LZBARIRE L, S OMITICEmH 5.

BRCZFDISHE LT, ABEETHETHRINDIYLF T 4w 7 ADNE L LT, SRR
FRURARNTIE O TE 21T\, FERbE BT,

o ENEfEE L LT, WCS(Weighted Compact Scheme)iED 3 A MEZHAJE LTH LWLV 87 |
AX—AEBFE L, FTHU0 RN, ZEMMITEICLY, TOEBEALMNC L. £, £
IRAEARAT 2 9206 L, WENOJE & [R50 EOR MRS 5 2 & 2 s LTz,

o FELTFEDIGHE LT, EFEEEMEMEREMEOBR 2 L=, KiEa2Rea5mE LT diffuse
interface 77 0 —FIZ X B2 TTEAR T — RABIJE L7=.

N Log(p) MWESS-JSHLLF la= —{0115)

WHIE T 7t 24 —
: _/ FHEIRER ;59 60 43
% B 06 0% r— 28 K8 r— & (WaElFHEEE)

WEHUELFE : OpenMP
FIH 275 M

o I
0.4 0.6
X

K1 2T T A MRS 2 b— g VSR (O~ v ~=2000)
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Shock in Air hitting Water Cylinder
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WHIE Tt 2% —
IR ¢ 50 120 4
=2 K3 r— A (MEEHRRE)

WEFUEFE - OpenMP
FIH AT M

D {E, B, “EmAEaoNT P AR AOREMR JUWHMEE R L0, " 27T

URY TN, (2018) , CO3-2.

2) B, ¥, “Anti-diffusion interface sharpening technique% i L7 EAff 2237 F AF—AITH
T % BAR SRR R e i O G EE ) IS oW T, T BT RIE AT v AR Y T A, (2018)

C03-3.
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UPACS Wake
Wiake Behavior of an Axial Compressor Using UPACS

WFFEARER - AL THI, %75 (takashi_gotou@ihi.co.jp)

WFFE 43 - WFFEBRFREASES, B#IH—(kazawa@chofu.jaxa.jp)
FZERISEATS, Bl P(eureka@chofu.jaxa.jp)
FRASAETHI, (L5 Y (ruriko_yamawaki@ihi.co.jp)
S THI, H5 i (mizuho_aotsuka@ihi.co.jp)
B4 THI, L EF=(chihiro_mikami@ihi.co.jp)

]

A — TRk D T 28 I FENT V2 HETE S 472 upacs & T, il A% D Wake &I H- 2 D
B ONWTCHET 5.

)

H — TR O FEE s 22 ST S HEIR S iz upacs ZAWVWT, Y= v b P U OERLy B A R,
ELEET VA2 S Wake DOZEENC OV TR L, BREIZH 2 DB OV THRFTZ1T 9.

AFEEENY, upacs IZFEHE S LTS Baldwin-Lomax €7 /L% & — A A IRIEA 1T 5
WHIE vt 24 300 /— K 5 Fi%E « VISIMPACT
IR 150 FFR RIS 275 M
=2 4

K — RN O 7= 8912, Baldwin-Lomax®7 /L OBEHE O T #0 MBI LT, $EEZ{T-7-. 7=,
Baldwin-Lomaxt 7 /L& H L 22UV RS 28 7125888 U 7.

BLET IV ESAET VA HEE L, SLIEET /ML 2 Wake DZEFOE NI OWTHEGR L7Z. 72, KH
FEIEE H CFDIZ L W WakeME BT 52 DR DUV THERR LTz

K1 ELEET VOB L 5 Wake DZEE)D Ll
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Research on Gust Load Alleviation Technology

WFFEARER  MUZEASR J#ITS AT A - BARFNTE 7 V—"7, 35— (ksaitoh@chofu.jaxa.jp)
Wgey R RS9 v 4% —, Hamid Reza KHEIRANDISH(hamid@rcem.co.jp)

@

B T, Z2EUC KT DA DS ISR T 5 BIRFRER 21T 9 72 DITIE,  ZERSE L E D
PLL 77, AR AR Ol BRIk E LB E%%@Té Licky, %@ PRI RO R &
I U CER A FAE S5 HIENPHENL L T D 03, @ HE T & X 5 eXitikEEnN S S5 vk
HThHD. O O@EEERERF L OES ﬁ77/&ﬂm_kwf 25 2R U7 BRICAE U D% DFT
BAATV, e A LG E BRI LB b 21T o 7.

L

22 D J2 oy ST B D FE 24T 5 . SRR OSERIEHRZFIH L7z ilEic & Bk ot
MG 2T 2. FROEE R COMERERHIL 2 EWRERBRE 12 L 01T 9.

WHIFE S vt 25 : 16 WFUEFE - MPI
SRR © 20~40hr. FHAT AT A M

=% TEF 21, IEEF 15

BEAFEDZE JJREfRNT 7 1 77 DA OFEHINIMRIC T D IEEH A L2 fJiE & T S%E T, B
HRGE, J5 &l ONEE ﬁ77/5ﬂﬂ@ﬂﬂ%%ﬁﬁbt LYIGHR AR T 2ER L2, 2B LTE
WEHE21— A, FEEFHELS T — ADINT 21T\, 2RI HZAIBRENREZ A U 5 &S B 2 fi#tT
T —H 5.

[ ’ﬁh"":.\_ H""*-q,,_‘__ 1 { x=1189mm mash2-AS std
5 B ™ — B o
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& E D& D BHHEOPEET T RETEDREE Y b LoAR
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Numerical Simulation on Erosion

AFFEARTRTE - UZEAES HEde s AT LHFFE 7 —, $5KIEH (suzuki.masaya@jaxa.jp)

Crxy bV r s HRA—EUOEBERNO DIl — g URET NS, T u— g b
R A FH7-0I21E, —u—a Y EFBEICANTREPMEL S, LALRRL, mua—Ya E
VEBIAAR « BRI - MPEHBE AN ER T 2~ AT 7 4 Oy 7 ARETH Y, O TRITES TR, 41t
ST, AETIET e — a U FRITHEOBREZIT ).

AEETIE, “HREAAT— - F77 70T a - By TV TR, AR & APEHRS & 5
FRARHTIC & 0 A 5 R E A UPACSIZEA L7 AGHR TIX90 ERY RO —Y g v adR L L,
WIFRIREE DA T A =3— RIZ X DBUEIRTHE SRd KL OV T — &~ Lt L7z

WHIES a2 . 6 WHHETFE : MPI
FHERER] - 1M FfA 275 M

lr—28 1 r—A

AAEFEIXUPACSMFEIERE D OB L CE A TIEZEAL, MAEa{To72. BEfF=— RIS
L= FRHETR 2 D AREE RIED K 9IRS 50125 L, Az — FTIZUPACS & O BT
R AT 5 I TIEE LTz, 29 LI RIS T A LR ARG TE e 22 U A7 B3 D13,
T =Y a  BILAL—Y U TR I LT, RESMT A EH L.
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X2 A~ RN E AR T-558)

BB, 5K, (LA 3%, CFDIL@HAE 71 /5 AUPACSEZ WY Rom—2 g  OBYE
FHE, SB19EIGHE TS (20144E6 H BRETE)
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CFD

Construction of flight simulator using the CFD

= ]
WFIEAEERE - RS, 8 ARIEK(yudais@jaxa.jp)
e - LZeAES BB EANGAFE 7 v—7, &:ARIE S (kanamori.masasi@jaxa.jp)
WK, @A #i(got@jaxa.jp)

TI4 b2 b—HX, MEEOENT 22D, ZORNT =23 EL DT T A M EITHD
BfFT 50T, KRR, 2 A RRNDESNTND. ABFETIE, B, 22 NE2IMz 572912,
ZDZENT—H OEEE CFD T CRD, 774 by Iab—H~EHAL, 774 b2 b—X D
KxBET.

L
22 )7 — 42 DG4 CFD fiftfr TR, TR 2 R 7D 7 74 P2 b—F~NEAL, o
LA, SR AICE 2, ERgT—F, RRAMT—F, Yy Fu—t— N5 2L afEEL,
Z OJEIIDHER X 0 RO T JEH & Ll UREZAT - 72,

WHIE S 7t 25k - 64 W 4H{LFE - FLAT, MPI
FHERER] ;3 B FfAY 275 M
=2 —

K1i2H446.0deg, FE1E Y £46.0deghFDCpsrdfi Z . ARWENFEERDATED H K E AR -> TV D
Z DR CE T

IR Tl AT MRREZ AT o T2 R 2 X212~ K 0 2 & < JEEIDNERDRLE O EEh A3 R8T
L. ZHUIE vy TFr—E— ROFHUTH Y, HTRENFONR AN ALNDL Y v T —/LE— R
DTZ 7 L@k T 7 RRT ZENRHE TS, X2, R ZnEnEHE R, i aiT-7-
faa, WREMNR—B L2 &6, BUEENCET L7 T4 o 2 L— X OBEITER SN EF R
5.

INEVHBUORID T T4 F o b—HFOEENERIN-EEZD.
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D-SEND#2 2
Flutter Analysis of D-SEND#2

&
WFFEARERE  WIZEART WS E 7 v—"7", B4 fi(takatoya.takeshi@jaxa.jp)

A IREZRESNT Y 7 & 7 = 7 MSC.NASTRAN % J N T M IS MRAT 4 SEfl LA oD ) e A 4R 5
2.

D-SENDF—LDHFEEZE L LT, 7T v R4 £ LT-.

WHIET ot 2% 1 WEHEFE - —
FEIEH ¢ 10sec FIFH AT A s —
r— 2% 20

@ S OB OB

D-SEND”' v =7 hOOHI3EE & L CD-SENDH2OFRITRERICAI L7 7 7 » 2t & Eha L, ~—
DUNFGITHDH T LR L.

X1 D-SEND#20D T 7 v X fRITET /L (ZZ/1ET V)
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Numerical Simulation of Flowfield Around Rotorcraft
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1) Masahiko Sugiura, Yasutada Tanabe, and Hideaki Sugawara, “Development of a Hybrid Method of
CFD and Prescribed Wake Model for Helicopter BVI Noise Prediction”, Trans. Japan Soc. Aero.
Space Sci., November 2013.

2) Masahiro Kanazaki, Keitaroh Ohshio, Masahiko Sugiura, Yasutada Tanabe, and Hideaki
Sugawara, “Vortex Dssipation Due to Airfoil-Vortex Interaction”, Journal of Mechanics
Engineering and Automation (JMEA), January 2014.

3) Sugiura, M., Tanabe, Y., Sugawara, H., “Development of a Hybrid Method of CFD and Prescribed
Wake Model for Helicopter BVI Noise Prediction ”,The American Helicopter Society International
69th Annual Forum & Technology Display, 2013455 H .
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5) Kobiki Noboru, “DESIGN AND PERFORMANCE EVALUATION FOR FINALIZED ACTIVE TAB
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LPC
Unsteady full annulus CFD analysis for LPC
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Study on Hypersonic Engine Internal Flow and External Flow
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Research about internal and ambient flow of hypersonic engine
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Flowfield Analysis inside Combustors for Small Air Craft Engine
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RANS
A Method for Conjugate Heat Transfer with Unsteady RANS Simulation
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1) Yamane, T., Tanaka, Y., “A Method for Conjugate Heat Transfer with Unsteady RANS Simulation”,
Proceedings for ASME Turbo Expo 2014, GT2014-25582
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Study on Aerodynamics and Aeroacoustics for Civil Aircraft
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Aerodynamic Design of Next Generation Civil Transports
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Yamamoto, “Design of Novel Wing Body Considering Intake/Exhaust Effects,” 2013
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Aerodynamic Optimization of Near-Future High-Wing Aircraft
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Aircraft,” Tenth International Conference of Flow Dynamics
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Application of CFD to Small Civil Aircraft Design
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Research on Primary Atomization Model of Liquid Fuel
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Effects of Air Jets through Combustor Liner Holes on Emissions of Lean Staged Combustor
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Liner Holes on Emissions of Lean Staged Combustor, Proceedings of ASME Turbo Expo 2014,
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Airblast spray characteristics of planar liquid films in longitudinal gas-phase shear layers by CFD
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Study on Fuel Injection Methods for Supersonic Combustion
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Fig.1 Distributions of fuel mass fraction (baseline geometry)
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Fig.2 Sensitivity indices of mixing performance parameters to
design parameters

1) Ogawa, H., Kodera, M. and Boyce, R., “Physical Insight into Hypermixer Injector Design for
Fuel/Air Mixing Enhancement in Scramjet Engines via Parametric Numerical Simulations and
Surrogate-Assisted Sensitivity Analysis,” Proc. of ISABE 2013.

2) ISABE 2013
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DSMC
DSMC Simulations for Hypersonic Reentry Flows
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Suzuki, T., Ozawa, T., and Fujita, K., “Study of Aerodynamic Characteristics Evaluation Under

Hypersonic Rarefied Flows,” Transactions of the Japan Society for Aeronautical and Space
Sciences, Aerospace Technology Japan, Vol. 12, No. ISTS29, 2014 (accepted).

Ozawa, T., Suzuki, T., and Fujita, K., “Experimental and Computational Investigation of Rarefied
Hypersonic Aerodynamics,” AIAA Paper 2014-1214, 52nd Aerospace Sciences Meeting, National
Harbor, Maryland, Jan. 13-17, 2014.

Suzuki, T., Ozawa, T., and Fujita, K., “Aerodynamic Characteristics Evaluation Under Hypersonic
Rarefied Flow Conditions,” AIAA Paper 2013-3019, 44th Thermophysics Conference, San Diego,
CA, June 24-27, 2013.

Suzuki, T., Ozawa, T., and Fujita, K., “Study of Aerodynamic Characteristics Evaluation Under
Hypersonic Rarefied Flows,” ISTS Paper 2013-0-2-3, 29th International Symposium on Space
Technology and Science, June 2-9, 2013, Nagoya, Japan.
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Study on Rocket-Ramjet Combined Cycle Engine
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Fig.1 Comparison of Mach number contours on rocket center plane between
in-house code and CRUNCH CFD
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Fig.2 Comparison of temperature contours on rocket center plane between
ethanol (EA) and Hz fuel
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Aerodynamic Research on Flow Path Configuration of a Scramjet Engine
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A Numerical Study on Turbulent Combustive Flow in a Swirling-Oxidizer-Flow-Type Hybrid Rocket
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Numerical simulation of unsteady non-equilibrium flows of boundary layer combustion ignition
using size-optimized reaction mechanism
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Numerical Analysis of acoustic loading on launch vehicles
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1) Haga, T., and Kawai, S., “Toward Accurate Simulation of Shockwave-Turbulence Interaction on
Unstructured Meshes: A Coupling of High-Order FR and LAD Schemes,” ATAA Paper 2013-3065,
2013.

2) Tsutsumi, S., Takaki, R., Nakanishi, Y., Okamoto, K., and Teramoto, S., “Acoustic Generation
Mechanism of a Supersonic Jet Impinging on Deflectors,” AIAA Paper 2014-0882, 2014.
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Validation of LS-GRID/LS-FLOW
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Study on a spontaneous ignition mechanism using new fast and robust integrator.
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Development of CFD Tool Based on Body-Fitted/Cartesian Grids and Numerical Analysis
on Aerodynamic Characteristics of Space Transport \ehicles
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Research and Development of Numerical Simulation for Liquid Propellant Rocket Engines
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Numerical Plasma Simulation on Advanced Space Propulsion Systems
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AEBIEE 7 e 28 — WHEFEE © MPI, OpenMP
SRR ¢ 10 BERE M 2T M, V
r— A4 20

MPD R 7 A ¥ OBAERRETTIX, #11 L ES) T T A RPNGETE LTt%, IR T A X R EHEET D.
FRRTY — i, AT AR - BE ST A —2HEEMEE L, BT 7 X~ (BRIK) ffra—k, %
U CEMIEERENT = — RO DR S, Y — VR EEHIRISERI T 5 2 & TRWEEIC R Y e X T A
HDOFGIRERD, #Hi) - MREREZ RIS 5. BT T X~fifra— Fix, MESEIR L EESRME Ok
EEEGT, HEEAFEE R 25 2 -BEOHE)) « IEETEZ THI L, HEEMERER X OMEm BT A 2 Rl
T 5. WEST A~fiftfra— e LTE, JAXAL T RABI% LIZMAPS=— K& v /=, MAPS=
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— K%, Navier-Stokes /72 & Maxwell TR A/ LA SO ERAa— R TH D, —J, Buidfig
Mra— R, BWEORERBEL~OBGTRZ 5 2 1B A T A 2 REKIREE 54 2 T4 5. Bz
Hr =2 — RIZIZINASTRANZ FWCTER Y, BRI CIXBEITOAFN L T\ 5. lia— REEET 500
S REGEET L THY, —REERT L —RAB~OEANE 2 TRT 5 LI, 7T X~
fEd A b L ICEm D ONTHERRIAREm ~OETR 2 TT 5. KUTIE, AT A X~y RO L, HAl
H7e~ NNIES &= LT

A[E I E DT L W 100kW~1MW 2 7 2 H BB ERSET MPD 7—27 Y= v OB - 75
R T % el U7z, FERRRFE DSR2 2 W & T TIREE T, KSEHEERIOBA T 3,800 B
HET) & 38% DHEMENLRNE AL, 2 UL, T T U AHEER & L7850 950 F5/20%I2 TR X <
WESHTEBY, KEHEEAIOGRMENH LML o7, B (7 —RBXOW Y —R) ~OEAT
%, ENENE — XA T a2 UCTRFME 3 m B =N DR S, 7/ — RAIOEHEL %
NWEIF Y — RARNAZ =% LTFEHA~E END E LTWER, ZNTHLRBHARENICL > TE
FHRE N EIEE->TEY, b— ko T 72 5 N HEIONRT » 7 IS HEER R OSGED T2 I &
PWTHDH I ENfEST-.

/ Anode(and(its(Radia+on(Panels \
o

Cathode Discharge
Chamber

)

Cathode(Radia+on(Panels

a) AT AZ -~y KOG b) R
X1 MPDZ T 2% OREE L 75 X<t k3, 9kA/0.6g/s)

JUIRG g%, FEMfE—, MR —32, BEFER, HEiHEIC K2 HEHERE T V2 MPD A T A 2 DE
HEE, BARIZE T A CE, Vol 61, No. 6, 2013, pp.167-173.

AR —=z, FEmEE—, )G K, REER, HEe, K B JEHZ, &H/IMPD A T 2% Db
72, K2R L R Y T A, STEP-2013-005,2014451 4 16-17H, IR,

A. Kawasaki, K. Kubota, I. Funaki, Y. Okuno, MHD and Thermal Simulations of a Radiation
Cooled Self-field MPD Thruster, 33rd International Electric Propulsion Conference,
IEPC-2013-262, Washington, Oct.6-10, 2013.

4) K. Miyazaki, S. Takenaka, I. Funaki, and H. Horisawa, Experimental Study of a 1-MW-Class

Quasi-Steady-State Self-Field Magnetoplasmadynamic Thruster, 33rd International Electric
Propulsion Conference, IEPC-2013-234, Washington, Oct.6-10, 2013.
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Linear stability analysis of boundary layer flow on a 2D airfoil

WFIEARERE - 2 hEIRZE 7 v—7", B Fe(atobe.takashi@jaxa.jp)
WHE R HE - BROKEZFRT, BILET

BUEMIZEAE THMi L TODWITEERSE Tma v ¢ o ZHAIROBIZERFR ) 128\ TS, BLFYE Otk
PERIZ & D BEERIIORE 2 IRV LTV D, ABFEE Z D720 DERMFEDO—E L LT, BifUE D)=
it —SLIER BRI EM IR 2 N — X ITERIICHN D Z L 2 AL T 5.

BRI LEENVERRT 24T 9 2 LT, BOFEARMEEZMD Z LN TE 5. AR CIXEBmAFEHED 2 K
TCRDT AT o 7o, —MRICFEIITE ENDWUIMEELITIRFEN £ Tt e OB T HEE
L, FoERCITimin g @iin HELRICER S 5.

Z ORUIMRELOIRIEZ N & R, $ELEMIRIT AR OR & ISR O RS © 2272
NS EHIT 5. ZONMERH L —EDOMHE CEBRE L~V T 9-11, 2o piEREE Tl 11-14
) x5 L, BRBITILRICESRT S, AR BN, N EO—HCEOMAITT D IKAT
PEFARD Z LIh s, i TREMABORIESC, BERET 2 R8T D00 MEELO R E S~ 5.

WHIE 7 vt 25 - — WEUETFiE - —
FHERR - 595 4y MY ATV
r—A% 200

A 4 LLETIE 2 — NE 40%(HE TEAE ORBENE Z > T 579, HERE S0 N EOHR S #
23 30%iU 0D N BEDRI;T TR Y BIIIRKE L ROV ARLEICR T 22— FE 10%) 5 30% D[ T
FHERE S, NAEOZ LDV S V.

W 47 TIENENEPOIMAICH_RE L KRELSRLETH D

RLEWNTHBED G E D 32— N 40% T2 5 OZLnZE L. E¥E 500Hz Tl LR
DRV, ZOEBIKIZ-E Y L, 78 0EWC L DB i/ &N

NAFIZ TRV I, ANZEE R OW R T FEFRE S BN BRI & D DT, N & REEHE D
W RS KHBNEWEIRD B 57 LIvZeu .

-82-



HPC@JAXA2013

& vy
]
10
&5
L
18
"
i@
z w
Bl
18
i
LY
?r -
o i i i i i
e L] L5 U5 H] e (5] L] (=] ot

o

Fig.1 N factor for the case of angle of attack of 6 degrees and 0 hertz frequency.

-83-



HPC@JAXA2013

DNS

DNS and modeling of a turbulent boundary layer with separation and reattachment

-
ISR WUZEASES BAERAT BTG 7 v — 7, BT (habe@chofu.jaxa.jp)

FIBESLIRDNS 7 — & X — Z DIEEL,

FIBE - TS 2 E O SPHGELIRBE S8 ODNS % F4 7T L CF — # _— X 28T 2 L [FlRAIT, FIBEBG 0D
filtrds X OELIRET VOB AT S .

WA 7 vt 24 120 7k A HHE T : XPF,  OpenMP
FHRELEERT © 2000 B FIHY AT LM, V
=28 2 — A

Re~300, 600, 983D vt /JABLOELEENET — % Z i AT — 4% & U THWHIBE - B %21
I SEMGELIAEE A8 ODDNS % 347 L7z, HIBEA_ B Sl R (ZZEE) D=, L&
DREENPDTHZEEZHOMNC LT, FEFHEDO LA 2V ZHRAENE & LTS, HEEAICBTAC, D
e ey, AR ORI D Cr O &R E LTz, F£72, RIBEE AWE CIEHEHEOICX
BRATEDAr— 1 o TREETHH0, BHFIZIHESE & OMEMETNT Lbm< NI 2R LT,

1 Re/983 OHEfE DNS oifitrE (H)
FENDHANIE T 164 )
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Hiroyuki Abe, Yasuhiro Mizobuchi, Yuichi Matsuo and Philippe R. Spalart, “ Direct numerical
simulation and modeling of a turbulent boundary layer with separation and reattachment,” Proc.
of Eighth International Symposium on Turbulence and Shear Flow Phenomena, Williamsburg
(Poitiers-Futuroscope, France, August 27-30, 2013), CD-ROM.

i, 1EHIZRE, faE#—, Philippe R. Spalart, “HIEf « B35 2 £F O SEAGELAEE AE ODNS, ”
H AR T 720 1 35 Gm SR (2013F9H 12H ~14H, HRETKRY) , (CD-ROM).

FRERIGSE, JHDHIZRTE, K% —, Philippe R. Spalart, “FIBf - FHf35 2 £ 5 SLEE g ODNS fi#hr, ”
FEOLH F ABA - AR Lo PG B i iim S (20134F11H9H~10H, JUNKRY) , (CD-ROM).

Hiroyuki Abe, “ DNS of a separated turbulent boundary layer over a range of Reynolds numbers,”
Small-scale turbulence: Theory, Phenomenology and Applications, International workshop in
honour of Professor Robert (Bob) Antonia’s 70th birthday, Rouen, France, July 3-5, 2013 (Invited).
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Numerical simulations of three-dimensional wall jets using non-linear turbulence models

FIEARGERE - WIZEAER BT HATE 7 v —7", falfkE—(shiko.keiichi@jaxa.jp)

WFGEo A IZEASH BAEMNTHAIFE 7 v —, #8A B(hashimoto.atsushi@jaxa.jp)
WUZEAES BT EANIIFZE 7 v —, Fn B4 —(matsuo@chofu.jaxa.jp)
WLZEATR AR T HARITE 7 v — 7 (&% B), &% #(ay-tsch@mbg.nifty.com)
MRS AT L X, W2 (ktonsyo@chofu.jaxa.jp)

PIHZEETIE, WERRERPFEL, R TOWERNSBEET Mo VUK =y b7
T A R)DMIG O EREIZERET HMIZEREITRT L TR O O il 2 b2 52 TLEVWERTH 5.
FD, PIHZEHETIIY =y N T T A N EEE LISENNMTON TS H00, Yoy v 77 A M,
BISRIC B F 0 KSR BFZE DM TV TUORW D RIAZ SR Z . A2 TlE, CFD ZiEH LY

=y T ITAMNROET Y 7 %1TH 2L HHRNET 5.

ARRFSECHESE LT 94T SST BLIEE 71 % IV C SUOTBERMEI O BB £ 170, LA /L X8
EU o T DI ATz, 72, WSS LT-IRiIE SST BLIE7 L & BT, B % Crt)
EOREENTHO I &4 7.

WHIFE S vt 25 . 64 W64 W4T - FLAT, MPI
SR ¢ 5 64 BRI A — R R AT A M

=28 20 r—A

LA I NVARERB IO~ vy " FZ B S ED &, BERETTAE LR SH R ONEE DR RO D
ALY 2 Z e mER s e (KD, F72, BRZ Y TRGE OBEFERIC OV T, FERIZELITE
TR Z LX), WEREHEDOSARRD SE LT,
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Keiichi Ishiko, Atsushi Hashimoto, Yuichi Matsuo and Akira Yoshizawa, “One-equation extended
non-linear turbulence modeling in predicting three-dimensional wall jets,” AIAA Journal of
Aircraft, Vol. 51(2), pp. 584-595, 2014.

Keiichi Ishiko, Kazuyuki Tonsho, Atsushi Hashimoto, Takashi Aoyama, Yuichi Matsuo and Akira
Yoshizawa, "Development of an extended non-linear turbulence model and its application for
analysis of three-dimensional wall jets," AIAA Paper 2014-0584, 2014.

AAkE—, A B, HILAEE, RER—, HE O SRoTEERMETR ORI T LA VR
IS DIEEFRERBMRXOME, HAMETH FS H44FSHS, JSASS-2013-1049, 2013
AlAkE—, TR, WA 2, HILREE, RER—, 58 8 ERmitee s v 2 vy ey
7T A N OBAERENT, BAMIZETFHE P2 4B i S M T H i R = L—va VB
i R 12013, 2A04, 2013
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Study on expansion mechanisms of Martian dust storms using MGCM ensemble simulations

FFeitaE - ISAS, 44T Mi(imamura.takeshi@jaxa.jp)
WFoeor A BEIRSER, /N —74 (ogohara k@e.usp.ac.jp)

=]
KEFIFEBETNLEZHANT, KEX A NOBHROT TNy Ial—3i a3 %179,

KEFEANDOBROT YTy 2 b—3 g3 BT, RIEFAINT E 2R Lo O it 22 o
NEEIEDD. Fiz, EEIEOLNTZF A RBER L9 W RS D O KEG 2T L, (3% A ~d
WRAEDINE ES5TWADET 5.

WHIEE 2% 1 WFUETFE - —
FHREFH 11 min RIS 25 AV

4r— A4« 576 sources x 50 members

4KEH%1 rund L, KBETICEE L5760 X A Y —ANDL A A NSN3 5. 74
YTNALN=IFE0E LIz, EHIT, XA MOBLAE6, 12, 18T 4L L7272 DREROF R H1T
>7=. 725, 576 sources X 4 cases X 50 ensemble members=115200 runsDitH 21T -7=. ZOfE
B S i e ks & S 2 5 O3 Elysimu MonsBHAI7Z1T TH D &V D Z EbhoTz. ZOMoh
xBTS SRR ONARICEE STV D SO T, EEMZREMR COYEKRE CldenoTz.
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1) K. Ogohara,“Ensemble Simulations of Dust Haze Transport on Mars”, 5th International Workshop
on the Mars Atmosphere: Modeling and Observations, 2014
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Numerical Analysis on Improvement of Wavy Riblets

TR « LA 22 AT 7 v —7, TRk (okabayashi.kie@jaxa.jp)
RTE R - BRI FHA, 1L (yamada-yuki@ed.tmu.ac.jp)

@

W2 DRI A AR T 2 HiEO—o L LT, ZERELRHIEO - TH LY 7Ly FRHISHILT
BY, TOERENOBEENEE THD. RFFEIZY 7Ly MFEEOELRRS &2 75 & 5 2 2DNS
ThY, TOWRKEIIETL2MAEZEDLZEEHE LTV,

L

RO 7Ly MIFERF NS TATIRIE ThH 7203, E, FRG MY 7Y 7ROk 02 bz >l
T DEPURER PR E N2 L b, WK b &0 TUEENED SN TnD. AFETIE, €0
FTHRHTT A VRO E(bZ DT 7Ly MZIER L, BEETEO I 7 v 25— Oz /7
ALY 7T 22 EI280, BRY 7Ly FORRSEOEH 2155,

WHIEE T 1t 25 8 WHUETW - ABRGES, <2 ML
FHERER : 660 KFH] I 275 V, A
r—2%: 10

L

WU 7Ly b BB ORTA—=ZREZT 4 2470, b IROEWEE - IRIBOMEGE % L
H U7z, fERDEARY 7L b (-6.6%) (ZHA_EIRPT (T + BRI (KBEE31.6% 0% (-8.2%)
Lz, HHURBA A=A LB LTHELEL, R 7Ly hOTE L RIFERAET, B E I
AT D Z & TEBIRPIN KIBICIRET 5 Z &b o iz, X1 G, BEEFEANE & BTN L
INSVER A LT D Z LN,
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MHD

High-order numerical method for compressible MHD and space plasma physics

WFFEARER « FHRVFIET TR LP5eR, A5 Al (kawai@flab.isas.jaxa.jp)

FHTT AT CEEL 25, WK, WREE, A0V LA INVEE, ThbeTr
BB 72 9 EAEEMHDE MR A F— A 2122 L, £ OAIMEZ BB Y 2% 7 v a Rl
A0l L THRREY .

FH 7T A= MHD AT ClE, FEE R < BRI A ife 3 5 & RIRFCHEIRE A g L, i
WD Y v ) A BN ER -T2 E B L 72D, L TV ST I RO MBS A R 72
TRHERITBEAEE S, FHY 7 A< 2179 ETCO—20EE L oo Tz, ABETIE, 3E
N NI ECEIRRSE, R, RSO Y L A ZVEME, ATE BRI - TR
DF LA MHD R A — AL T 5. 172 T 2 D 3 DOELRIE 45 7= 3 5 HRE & fihT
FNTEH L, 1, 2 RICOEFREEIEOMRY 237 > a Va8 L CEOa ML IGET 5.

AR = 2% 1 8cpu WHULTE - BB
FHERGR] ¢ 25 FREREE/ 77— A RIS 2T VAT A
br— A% 10 r— A

HEI AT TR _R—2 TFIZBIT 5

WK a2 > a RN : Fig. 1b)

AMFZETIE, FPRNTHNCERIERE, R, B0 Y VA XV, & CE BB
HEIEOE AR T, 22 TORA > M, BEEOERREEED - %, MHDIZEIT D5 ORI 2
HEE GHEHEER) (S AR AT 525, WERAIC R G OB X a2 LA FoREME 238 A4
HNTHD. RFROX—E70DT AT 4 T1L, BRI X 2R35O IS O REEAS T 5 D
T, W DOBMERZ D RGN FENEAE LR A EH S8, B ORI EE 52700 X9,
EHRRICEAT A NOMMEOE A TIRTEHZLETHD. AFIETIE, ZORMEAMT- T mEEH
EERNTECE X SO, BEIE, BERO VL A XS, AR AT TR E R
—LEEMN LT

TAMEE LT, ETAVenDEREEE FT, RFENSIEIZAR &V 5 IEFITD 2ROk
THEREAMBE CED L E2R L. ZHIEBSED Y V) A XS % 7T BEFOCTIE &
4-8fEDFMGIEZFFOZ L A7R Uiz, E-@E i EIC T LT, RTENER 2 082 MIi#ET 5
LRGSR D Y L ) A ZVE A2 BB 7= 2 L 235 E Lz (Fig. 1a). BI2IE, AFEARR Y
axy g UREICEAL, AFHEAXR—LEHWDLZ T, HEaX hOFEWENT T A~hi1ik L
FIRRDIER R a7 v a v #lHBITE5Z &Lz (Fig 1b).
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(a) MHD shock-vortex interaction problem: (b) Fast magnetic reconnection problem
left, temperature; right, div(B) field
Fig.1 : Shock-related test problems in MHD system.

S. Kawai, “Divergence-free-preserving high-order schemes for magnetohydrodynamics: An
artificial magnetic resistivity method,” Journal of Computational Physics, Vol. 251, pp. 292-318,
2013.

S. Kawai, “A new divergence-free-preserving high-order scheme for magnetohydrodynamics,” 66th
APS Annual Meeting of the Division of Fluid Dynamics, accepted, APS, Pittsburgh, PA, November
2013.

S. Kawai, “A new divergence-free-preserving high-order scheme for magnetohydrodynamics,”
Invited Presentation at International Conference on Numerical Modeling of Space Plasma Flows,
Long Beach, CA, U.S.A., June 2014.

S. Kawai, “Toward predictive simulation of global magnetospheric dynamics: A new highly
accurate numerical method for magnetohydrodynamics,” Invited Presentation at ISAS
International Workshop: Magnetospheric Plasmas 2013, Tokyo Institute of Technology, November
2013.

AI&5%5], “A new divergence-free-preserving high-order scheme for magnetohydrodynamics: Shock
waves, turbulence, and magnetic reconnection,” FHEFHMELFEMTEE Y I F—, BE{LFEAIEAT,
201349 .

&5 7], “A new strategy for simulating magnetohydrodynamics: Divergence-free-preserving
high-order schemes,” FHEERIFHEYE I —, HUKT, 20134E5H.

& 5%a], “Divergence-free-preserving high-order schemes for magnetohydrodynamics: Shock
waves, turbulence, and magnetic reconnection,” PPl MELANZEE Y 2 —, BRI KS:, 2013
F5H.

ETRE] B LWOEMEEMHDARE « SUOREE, S, Ba0 Y v A XG4 BRI
TN, FHMEA « 79 A~y ab—varU—rva o7 HifREE, TERS, 201342/

KIS, TIEEE, BEATEMS, “OLOEREMHDZE CH O SN EmEMEY a7 gy
DEAF I v 7 786, 7 R0O08-01, 51345 SGEPSSHEE L UGS, mAKFE, maE, 20134411
A

10) KILHRAT, WIEFHE], FEARIEM, B0y v/ A XA EREMHD Y R 2 b—y g 2

— REHAWERAR Y 237 v a VEREITEORBEE” PEM27-04, H AHERER-AHEA20134 kS,
A v, T, 20134E5H.
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Numerical study on the structure of convection in planetary atmospheres

e ERE - FHBAZEAT Planet-C 71y =7 b, EIL#E—P(sugiyama@gfd-dennou.org)
WF7E54H3E « FHESAZEAT Planet-C 70y =7 b, i (hando@ac.jaxa.jp)

AHFEREO BN, BAEDOKGREE)N D RIMEEL U TR R EREICE D £ TOXGOME %
FRD 2 OMEEEDOET IV (EEET V) OB L, ZOEERK~OBEMZED L ZEThHD. =
MC &Y, @EEEKH)>E (Plannet-C) OB RS 2720 OBIEE T VIR RHT 2 2 L &
SRz

AW CTIL, ERERETOXREN S AR SN D E I OWTRIRAEKR D E D72 2 IRITTOBIEE
BRatT D 2 & T, EAWORIERAESCK TG E - AR, BEAEICE D KEADIEE « HiERESWTH
BITHLEENET S BERICHENENEERKOEIIC KIFE T HEL PRI S 503,
WL HEER O BB I SN TR 72 AT R VAR T IVCHAGA A TE Y, B ORI
SIGIRICE D T TOERTEBIZHNTWDDIT TR, £72, ZhE TORKIEEN (BE 110 km),
&R JE TR ICHS S RO A 7 oG EIR (B 70 km), ERAEREH (B 65-90 km) (2
£oTC, BIELY EZEOM A 725 E CEADEDFIEDPHER SV TWD D, #x OBITIEICNTET S
FID7=, BB CIIE NN NS R RKOEINC G- 2 5 BB OB SR Z LI3EE L.

WHE T -t 24 : 24 WFUEFE - MPI
FHEERR ¢ 35 W FIH AT A M
=24

SEEIXETIROIZ, Fox ORISR L CEXEMEBET L deepconv D42 KK ~DiHA#1T- 7=
(http://www.gfd-dennou.org/library/deepconv). T /NLEECLLEL L W o 2B R A2 SR KK TOEN
WCE XX, RO REMRGTET )V THO BT BLERE-CE AR 28 A LT-. Baker et al. (1998)
X° Imamura et al. (2013) & [REROFRE & W EBEFEER 21T 9 Z & T, EROEMEET V% H i
FUEEBR TR ONTFBE BT 5 2 L 2R L.

I, EffgeT VERWT, EENOMRICE > TiE S EAFEDO VI 2 b—a v EFETL
77, ROFEIL Imamura et al. (2013) (ZFES< 0, EAFE OB STV 5 & EEI 2 MR 5720
(2, I OITHEARTIAWSRE IR A MR LTV, FHREIESCMREE I T um 3 L Tk, LT TIdkF
fE A 100 km, SNEFEMIIEREOEE 35-100 km & L, A0 ESE S M OMEEEZZEh
200 m, 150 m & L7ofRamd. X1 (3EHROBRHIRIEIC I 1T 2 R BEORER O Z R L7z b O
Tho. BEREITHYET 5EE 48-55 kmlZB W THRRE L TV D, ERENOFEIRORKE SHEKXTH
4mstTHY, XHROKFEAT—/FHK) 10km BRETH L. B LinO&EE 55 km L0 E22TE, %t
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TR & o Tt SN B I RE GG L CO DD R S5 B AW OKEREITK 50 km, £
EREITH 4 km, BT ~5X103s ThHotz. SRIZ EMmEEZ 120 km FEEF CHIXLIZHEZLT
W, SEORGZHEIR AT U L Li-fx OBINES L kT % = L 2 fat LT 5.
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BT T 1 1
—4 -2 a 2 4 y=100 m
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Numerical simulation on high-enthalpy flows

WIZEREFE - FHmE I v o a VA TS RHEERIITIT IR & o 7 — FeERIRTIE S L — 7,
G (takahashi. masahiro@jaxa.jp)

WFZEor A FEETRE X > o g A TSR HEE RN SRR T £ o 2 — SRR v —
VeEfERIIE(satou. kazuo@jaxa.jp)

FHEEIE O FIRABNZES N 2 518N, miREREIR HIEST OBRKEE R L, Btz
BGDET Y 7 RO FEDIESLZ K 5 CFD TRIKSEE D) L, 38 KT, milE g mmaER S : & &
FATARAE O OB R B 2B E 2 Z L 2 BV L LT 5.

TR 2 A U 7SS o> HIEST ZERHHRER CBIZ S, HifREoRii~ > 2L
BRI D ZAUE A IRET RIS L 0 B SBIG DN D72, KFOENY - ALFRIFETH
PEDOIRS, BRO, MBSO RIS HUMREIC RIT TR OV CRHI L 72, £7-, HIEST Tk
BRYRE OSBRGSO 2T 2 T2 L, FEAZENRHEZ UGS 2 & & ISR ORI
ZES RIS BT R A Al L7

PHIEEAE50mm(R50) 45 L U20mm(R20) D SiH I $EA O HL R GIA0EE) ZFig L. #ifih
ITBRERIEOET U 2V ETh 5. ALFIRFHEOFEIZ OV T, Park(PK)35 X U Dunn-Kang(DK) %
mHEET L & L, LIRS 72 D L O iR - RS L — N & I 7 DK(mDK) & kg UG L 7-.
£, BWIEEHHED RISV, T-VEEFIR I &2 Park DIEIE % 2 7= Millikan-White(MK) 2 C 75
Lot B EREL U, BUL IS & 72D K O TV 2 K< AL 524V UL oMK
Z WA (DKoMW) & Heillg LA L7z, & 512, LRI EsT 7 L %2 AV CHIESTRER KU iR
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Study of Aeroelastic Wing
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Fig.1 Flow pattern (iso-density contour) around Fig. 2 Surface pressure distribution for a T-tail
a rectangular wing Oscillating in yaw oscillating in yaw around vertical tail
(M=0.75, a=5 deg, =10 deg). plane (M=0.70, ou=5 deg).

1) Isogai, K. “Effect of Flexibility of Caudal Fin on Propulsive Performance of Dolphin,” 04-07-3
Proceedings of APISAT2014, Nov. 20-21, 2013, Takamatsu.

2) Isogai, K. “Effect of Flexibility of the Caudal Fin on the Propulsive Performance of Dolphins,”
Transactions of the Japan Society for Aeronautical and Space Sciences, Vol. 57, No. 1, Jan., 2014,
pp. 21-30.

3) Isogai, K. “Effect of Flexibility of Caudal Fin on Propulsive Performance of Dolphin,” 04-07-3
Proceedings of APISAT2014, Nov. 20-21, 2013, Takamatsu.
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Numerical Analysis on Asymmetric Separation Vortex Control on High-Angle-of-Attack
Slender-Body Using Plasma Actuator
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Numerical Simulation of Ejector-jet Mode in Rocket-Ram Combined Cycle Engine
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Numerical Simulation of LOy/GH, Coaxial Jet Flame at Supercritical Pressure
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flame,” Combustion and Flame 161 (2014) 937-949.

S. Matsuyama, “Performance of all-speed AUSM-family schemes for DNS of low Mach number
turbulent channel flow,” Computers & Fluids 91 (2014) 130—143.
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Understanding and modeling of combustion flow
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tip, 7th International Symposium on Scale Modeling.
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CFD

Development of a CFD portal system installing auto grid generator and aerodynamic simulation code
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AMSR-E
Evaluation of AMSR-E data processing on JSS
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SiGe

Numerical simulations for the establishment of SiGe crystal growth technique
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K. Abe, S. Sumioka, K. Sugioka, M. Kubo, T. Tsukada, K. Kinoshita, Y. Arai and Y. Inatomi,
“Numerical simulations of SiGe crystal growth by the traveling liquidus-zone method in a
microgravity environment”, J. Cryst. Growth (35
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Keita Abe, Sara Sumioka, Ken-ichi Sugioka, Masaki Kubo, Takao Tsukada, Kyoichi Kinoshita,
Yasutomo Arai and Yuko Inatomi, [17th International Conference on Crystal Growth and
Epitaxyl], Numerical simulations of heat and mass transfer in traveling liquidus-zone crystal
growth process of SiGe under microgravity |
Keita Abe, Sara Sumioka, Ken-ichi Sugioka, Masaki Kubo, Takao Tsukada, Kyoichi Kinoshita,
Yasutomo Arai and Yuko Inatomi,
[Tnternational Symposium on Chemical-Environmental-Biomedical Technology 2013,
[Numerical simulations of SiGe single crystal growth by TLZ method in ISS]
Keita Abe, Sara Sumioka, Ken-ichi Sugioka, Masaki Kubo, Takao Tsukada, Kyoichi Kinoshita,
Yasutomo Arai and Yuko Inatomi, [29th American Society for Gravitational and Space Research
and 5th International Symposium for Physical Sciences in Space/, [Numerical simulations of TLZ
crystal growth process of SiGe under microgravity |
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Numerical Study on Combustible Flow in Supersonic Flight Engines and Rocket Engines
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Analysis of Charging Control of a Spacecraft with Charged-particle Beam Emission
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DNS LES
Construction of LES Model for High Mach Number and Multi-Phase Flows based on DNS Analysis
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Performance Evaluation of High Lift-to-Drag Ratio Low Reynolds Number Airfoil for Mar Exploration Aircraft
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Analysis of Flow Field around Two-dimensional Airfoils Using Fluid Towing Tank and CFD
in Ultra Low Reynolds Number
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Origin of material substance, thermal history and magnetic field generation of Mercury
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Comparative numerical study on the structure of convection in planetary atmospheres
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loud (t = 100.00 days)

e a.01
=
0.001
4
£
2 le—4
{
T
1e-5
ol e L 1le—6
10 20 30 40 50 60 70 80 90
Length {(km)
P11 FHREPAAATZ100 B B Ik D ERAELRIE1.0085 5 DOED 5.
(c) Density of cloud (t = 143.55 days)
ILJRELELE AR NN NLLNLELE RN ELALALELE BN N BLRLALELE NLELELIN
s} :
P 1 & a.o
Z 30 .
i 1 B .00
€ 0l _ . |
o 20 - e , . {ad
T I ]
T | ]
10| 1B 1e-5
Sy e s e ey ey byl 1e—§

10 20 30 40 50 60 70 80 90
Length (km)

X2 FHFEBALAH%143 B BIZRT B AIRILEL.35 0B A DED 4.

D LR, NEIER], IR, R, AUEERS, AR PR, 20130 MiRmEIREEESRGEO T T
A2 U 2 AT KR RS O = Rl A e 6 I 0 —IROTEUE SRR, 55 27 [RIRRE Y AR Y U AT,
http://lwww.isas.jaxa.jp/j/researchers/symp/2013/image/0228_proc/7-5.pdf
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2) WFEE, hEIER], LB, e, AUEER, AR FEAT, 20130 IR RSKT O FR S EE
FeoeHifi D _IRTEAE IR - BRFUAIRNLL & BB BB T 28T A — 2RI -, B 27 [RIRAE
URTU L, 2013 £ 3 1 H, FHMZENITERRTERAE TR FIEAS.

3) FEEt, /NEER, LB, RERET, AUEERT, AR FEST, 2013 1 A 2D numerical simulation
of atmoepheric convection with condensation of major component under early Mars condition, HAS
HIERBERIFEES 2013 K=, 2013 4 5 H 21 H, #HiRA v EEESHS.

4) [FEE, hEIER], LB, e, AIEER, AR R, 20130 IR IRSKTT O FR
et D IR TEEFERR - BRI & BEREIER BRI DA - AARKS Y 2013 FER
ZERgs, 2018 4R 5 A 17 A, ENLA Y By /e HE R Ae L 2 —.
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Direct Numerical Simulations of Developed Turbulence

" ]
WFZER R« KBRS FEE LArgeRl, 2k F(goto@me.es.osaka-u.ac.jp)

L

ONONOEDEL D OFWNDIZE A LITEIRTH D, ELIRDO/NA 7 — LV ORFHEZ IS 100 o
BERSIE S FIEREBHNIR D Z ERELS BB NS. Z OELFH O EIEORIKN %2, KR
B 2L — g X VALNCT A Z ERAIEDO R TH 5.

@

FROHMZERT D7D, W< ODDRRDEREM T TORFHOEREEY I 2 L—a %
ToTno. BRI, FHEMRRICET 27 ex » X b= 205f8lE, A7 MuWke v Tz
O AR & SRHIT™ 5 & & HIS, lUIRRRRT Y A 5 — b & O CRARRIC AR 2. AR
BRI T ORLTE, B, BEWAEGENOIRZ R 7. & ITRA T, Adsdises 2L
CEDAERICELRZ IR 5V I 2 L—va VB T

AHIE : 8 WHUETFEE . MPIL 3B X O E @GS
SRR ¢ 20 B FIH 275V
=2 8

AR, &<IT, AEERE T DERIRPICHERF SN A ELIIZEE L TRE AN G N, Z D%

L, B R 2 L— 3V EEEBICE O T TORNERMNAEETH Y, biubhdFERIZ LT
(BEDBS ERT/IRT AXTHD) BT I VENOIEREDLEIZYH » & b 3E UL HER S
HZENDNS TR, ZORKIIAHOEEThHoT-. SFEEOKEY I 2 L—raitky, =
DIRT AR DR OEEZ L O THONIT DI LN TE . ZOMEE S SICEEIMC T
THZEIZED, ZORITEITHMONELIEOMEEHERE, B, ZOEIRO/NA 7 — O ) 7e kgt
MHE OWEERIRRIK OFERIAE S22 SN D 13T Th 5.
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P11 AR 29 D BRIRPISHERF S D LI TR OIS E.

S. Goto, A. Matsunaga, M. Fujiwara, M. Nishioka, S. Kida, M. Yamato, S. Tsuda, “Turbulence
driven by precession in spherical and slightly elongated spheroidal cavities,” submitted.

T. Yasuda, S. Goto, G. Kawahara, “Quasi-cyclic evolution of turbulence driven by a steady force in a
periodic cube,” submitted.

TRRRHENR, Hfk 5, IR [—HREHELRIC I T 2 ilihoRsEEE O FE] 2223t (2014), FIkIT.

hIE B, ARHERE, WIRER (N2 R RRL -1 X D8RO A k] Za1la] s ki o ARy
72 (20134E07TH16H, THBERE)

S. Goto, M. Shimizu, G. Kawahara, “Turbulent mixing in a precessing sphere, ” Eighth
International Symposium on Turbulence and Shear Flow Phenomena, (20134-8 29H, ENSMA,
Poitiers, France)

S. Goto, G. Kawahara, “Generation mechanism of hierarchy of coherent vortices in turbulence,”
14th European Turbulence Conference, (2013459 H 2 H, ENS Lyon, France)

ik, EERE, WIREK, BRI MHOALEERIEIC X DR OB OB EY I =
—va ] BAM S F26EEE RS (201831120, KT

IR, e, WEIRK [—HRELRHICB T 2 AIROKRE S & b SEEKF-HEOIE—F-57m] 591
B AR WAL G (20134F11H 101, JUNKRS)

TfE B, THAHER, TTRIROR [hfZ2ERIRNICHERE S L 2 LR OIRARE 1 D E Befb ) BT i seiT it
FeEs TRA T —/ViiiES) & ELiHE D £ (20144F1H9H, RHRT)

-140-



HPC@JAXA2013

Numerical modeling of magnetic reconnection

WFZERERE - ENLRSCR, 843k 7] (seiji.zenitani@nao.ac.jp)
W7 FHARE R v ¥ —, %R B (ku@stp.isas.jaxa.jp)
HR T RS, (S (hagai@geo.titech.ac.jp)

W X E 2 TR RN X — 2T DR ax 7 v a L, FHZEMT 7 A~fcHEE
BB LD, BRZ, HERBIGENTEE T 2 2 BEZERR ) 217 v a i, 2 7 nfEioiEs)
R &~ 7 v A — VO ERGARIEIE D BEAEH T 2 MR R TH Y, TORFIIRMEITH
5. AT, KT I A~ Ialb—va LT, BEKY 237 v a > OB O 7
NSERY

Vaxrzyva ezt - C, UV axy v a ik oE#Em R Mo CHEEZ LB 5T
W5, 29 LA LSBT 272012, 7T A<hi+ (PIC) V=l —Ta s THRY ax7
varEFEL, Vaxsya VEEEDOR FEES S F ST (MHD) 45T 5.
7o, Vaxs v a ROKBRIRD BN EZBET 572010, KEFEMHDY R = L—3y 3 > & 5T - fif
Wrd5.

W) a7 va Tk, BN BEEDS X< HRAIEBEER ] H2WiE TS okE
W EMEEN D EEREEATE L TND. T2 THRAIE, BEIEHU OERICKE > TZOMEE R
AL Gax 4D, PICY R alb—ra v OfREBIE L. ZORER, FICBKILED L X T2 ik
RO T/ hESWZ E MR L, A A AL OIMA N, B SENL L2 (E+vix B #0)
TR A MRNT LTz, A A v OME DA E IO LR, 202440 RN Yy A ezl T
pnTzdlz, PRSI (E+vixB=0) 282 DRHEDRY Lo TWRWZ E &R L2 Gase [1)).

X DIZIHE, ROV A ZADREFICRKEWGEE L, 77 X~ OEMEEIEN < HH D2 oD 438 T,
MHD VU =tz 7 o g VEFHOBFENEA TS, Fixld, ZOmMSEHNHL T A —2—fEE (5S - K
B) OMHDY =237 v a v OMWEZFHET TH 5. BIfE, BF CTHEMSNAMKEOEEIZ, EEEY
A T OB (Zenitani & Miyoshi 2011) 23384E9 52 & T, BRBROZXAFTI 7 AL BT Z
R DEFREEVREDD Z ERbh-TE T
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1 2kIChiF X 2 L—3 3 TR AREIB DS ITTIEK.
MREEE S MO By i) &0 7 —TmrT.

APHIEE - 32 75 AR - MPI
FHRERER 1 A FIHT AT 0 201
=203
t= 800.0 x10°
10 % 1,062
0,637

a.z212

-0,212

-0.637

—-10 i -1,062
-300 —-200 -100 0 100 200 300

M2 RS S Ialb—var. F («) BLUOE (&) GTHNE DT T X<iiizrT.
FRTT A= MEBRIED & & FEEERER SRS OEE TRAET S,

AR = 120 41 AT - FLAT, MPI
SRR ;50 FFRL FHAT AT M
r—2% 15
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S. Zenitani, I. Shinohara, T. Nagai, & T. Wada, Kinetic aspects of the ion current layer in a
reconnection outflow exhaust, Physics of Plasmas, 20, 092120 (2013)

M. Hesse, N. Aunai, S. Zenitani, M. Kuznetsova, & J. Birn, Aspects of collisionless magnetic
reconnection in asymmetric systems, Physics of Plasmas, 20, 061210 (2013)

H. Baty, J. Pétri, & S. Zenitani, Explosive reconnection of double tearing modes in relativistic
plasmas: application to the Crab flares, MNRAS Letters, 436, 120 (2013)

S. Zenitani, & T. Umeda, Some remarks on the diffusion regions in magnetic reconnection, Physics
of Plasmas, 21, 034503 (2014)

“lon nonlinear dynamics in magnetic reconnection”, 12th International Workshop on the
Interrelationship between Plasma Experiments in Laboratory and Space (IPELS), Hakuba,
Nagano, July 2013

“Kinetic aspects of the ion current layer in an outflow exhaust in magnetic reconnection”, The 12th
Asia Pacific Physics Conference, Makuhari, Chiba, July 2013

“Magnetic diffusion and ion nonlinear dynamics in magnetic reconnection ”, The 11th International
School / Symposium for Space Simulations (ISSS-11), National Central University, Taiwan, July
2013 (invited)

“Magnetic diffusion and ion nonlinear dynamics in magnetic reconnection”, ISAS Workshop:
Magnetospheric Plasmas 2013, Tokyo Institute of Technology, Tokyo, November 2013 (invited)
“Magnetic diffusion and ion nonlinear dynamics in magnetic reconnection”, AGU Fall Meeting
2013, San Francisco, USA, December 2013-+

10) “The structure of the diffusion region in collisionless reconnection: Theory, simulation, and

observation ”, Parker reconnection Workshop, Sao Jose dos Campos, Brazil, March 2014 (invited)
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Development of planetary atmosphere general circulation model and numerical experiments on a variety of climate

" ]
WFFEARER AR R R e A IFFEER, G 5 32 (demodel-pamisas@gfd-dennou.org)
WFoEor A - ARE R PR TR BPigebe, AR (momoko@gfd-dennou.org)
[ R REFBE HARRMEAZER, 12 L & U X — Ulgeorge@gfd-dennou.org)
PFRFRFPE BEiseRl, B Acth(tbseki@gfd-dennou.org)
PR BPRSER, G RSE (daisuke@gfd-dennou.org)

ARKHGEREDO BHNE, BEDOKBGREEN D RINKE, £ L UM RREICEDLE T, Exbnb
K& IR BRI BT D RMEIRRE 2 SR 6D 5 72O D KA KIEERE T /L (General Circulation Model ; GCM) @
BRFE L, £ GCM % AW EEZFIC L 5 KEDSEEOREEZTITH Z & TH 5.

HEHOEF ST D720, ZTRHETV VAT ATEITLTCWEET AT ST 00D M AT
D~DOBATIERERAT T2, £, T A FEFRZIRNT, 24 FEICHEHE, TRETITHEL T T
TN RN FEERE FEM LT, AL, HIERE D & PRO/NE KRR, KGRI TR STV D
HIER L D HROKE g A=/ =T — R ESFAICE S, FRHOREOLRITHT 2 KETEERSCEEDELT
PEICTER U, OB R OME 5 2 - F5h A = L7-.

AHIEE - 16 W AHHLFE - FLAT, MPI
FHELIER © 36 B A AT M, V
T2 4

V VAT ADD M VAT ASOBITEEEZITO, M VA7 ACTOFTREAEZ 2. €7 VOFAT
AR RERREL R ATRETH o 7=, Lo, T LVOERMS, B X OEMMEE COFEITER
K <ATH 7eolTiE, Sk b B S LivZeu.

M Y RT7 A TOT A MHEZINRT, BEFROMEERMS, KUEICKT DIEAEEZ 572012, H
ERE[F U2 (6371 km), D 2 (FOMHE 52 1-FHE1T-7-.

FERIHEH L7 i, MBI ERMERE CHEE LD TV D EKERKAKMEERET /L depam
(http//'www.gfd-dennou.org/library/dcpam/) T %. SEIOFEERTIL, ZOET/VIZHED ALSIL T
DIBFED T, BEHMEEORHEIITHER DGR DO 7= DET /L (e.g., Chou et al., 2001), ELFEIEA DFF
H 121X Mellor and Yamada (1982) level 2.5 A& — A, FEETIC L D8 FEDOHEIZIT Relaxed
Arakawa-Schubert A% —2 (Moorthi and Suarez, 1992), = L CEDFRIZITF & 23BA% L= fiiH. 72
EET ARG RERmEAME, REPROBR LW OERICH LT, &6 5 LBIFEHERO S
wE 272 OF D, MY, TN RO, WRIARE DML, BUEOHROEEL 52 Tnd. ZOET
N FAWTEIEOHIEK & [7) U BiERA % 5 2 FEHEAZE L& T, 7 0v% 3 HERFERMEY
L, ®ED 1 FRIOERZFTICH W,
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FHEOFER, AR5 272 " OOBE PR T, MEOZRUX—INITENA R LN, FHLTW
HET L, HEROYARE 5 2 13RI L CRER LS CTOAGE « G 7 7 v 7 AN &9
Lo x—2vy hEHWTWAS, LvL, EF A CIRBRAIRE iz 52 TWAH=oIs, B
% ECEERRIC B WD TR B ORI A 9 SRkl 7e <, FEBRICREPRE 2 fFIC LA T, KRB
WCORHT T v 7 APWNESL 720, BRFIANR T T v 7 AW T T v 7 AORNZ 4-5 Wm2 FLE
DENEUT-. RS ZMERT 2 &, HiERD 2 5025 5 2 73R Tl M Tl 7o i
OEN, HIBROYAR % 5 2 I3t TS o TS (K1) . Zhud, H 27 BEAEEN >
OFHETRIUTH Y, fERLE L TELNDIRADOLREENTIFED LWL, BREEE RN D
DOHAETIZIIZE DLW I LIER LTS EEZBND. ZOMEEEEDZEORER L LT, #ERD
2 fHEO% 5 2 I3 EIZEB W T, MRICEILERE N Z I K R TV DD THAH. D &
NEEEROBINE DEVNCHNATWE EBZ NS, LL, stREEROMIRO- DI, KEIEE)
(2 & D IEEh B E AR D T R AT AL TH Y, SR OMETH D, FT, L0 IRV EH
TOBRNRIRIFIEZHRD 720, BEERO/NS G TOFHELERL TRV, T 5 OfT H1T
ITETHD.

(@ (b)

X1 HIERONAZRZ G2 23HE (@) LHERD 2 Eo¥RE2 52 -3E b) HHE6h
TAESE B BB (108 kefs). IEDMEITIFEIE Y OB 4% L, ADEIEH:
FHElY OfFgR =T

Takahashi, Y. O., Y.-Y. Hayashi, K. Kuramoto, G. L. Hashimoto, M. Ishiwatari, M. Onishi, S.
Takehiro, and demodel project, Development of a general circulation model for earth-like planetary
atmosphere and its application, Exoplanets and Disks: Their formation and diversity II, Hawaii, U.
S., Dec. 8-12, 2013

EiE A, demodel 'Ry =7 b, BERKKIBERET VOMEDOBR, RIIKERKRY—T v a vy
2014/ BERKMITES, EN KA, 2014 4F 1 A 6-7 H.
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Structure Formation in the Early Universe

" ]
PR BAL KRR BREIER RoUFR, B 1 1 S (noguchi@astr.tohoku.ac.jp)

SR DIE K % Z ORI R > TR 2 728, FHINZI T 2/ NRIKOFE RGE R & S g O FH
RS R 2 L= a S Ko TR D, FHVHIO RIKIERIZIB W TIEIKE S FRREKE S I X
LGRS BIC I DV ADEHNEE L EZ2 5N5DT, TRHLEELLEELEV I
L—yara— ReERT 5. £i0, BRI EZ SEE 72 7 A1) 5 sink particle DL E L CHE
FrirFr, FHOURD R DI B IR ORI E D £ TOME RS LOE KT T v 7 Rm—/L DRk
ERREZEANRY I 2L — g ko TEELLS NS,

FTERICIWTEHE L B2 DT e A LT X TOWEERE (B, 72015, BEnH, B,
BT L) ZfARATE3RITENIK A= — FZ AT, Cold Dark Matter 5#{mmdD TlI7 % 414
FOL LITFHORKIE A Y X 2 b— b5, PRSI RIRD GBS 205 7 2 B8 2 i
BOBURR & BT 5. Eiz, TR ORI S o B MITPERIRE 7 EHFT DR EORIKE, F
RTINS TERAR S 7 RIROEALRIIRBIFRICBI L TERE1T 0.

EBIT, 77 v 7R /VORIERZHR~, B SO EEEE ERAICHET 5.

AHIEE 128 WFHEFE - MPI
FHEFR © 100 FFRE FHE AT A M
r— 2% 20

VIal—yalrTERENDZ—I <X — 0 —~DH ADEEBRREFE L. ZORE,
PERDEH EITE, TR I e—D T 0 VT VREE TNEEINS Z Lid7el, KEDEETT7 4T
A2 MROFENZETER L e —HULERIZRIET D Z E RSN R o7z, ZOFERIE, ZO%ROERN
R KR E B h 525 L Bbihs.
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oy b

X1 (fe) TAOEELEEOMFR. BEEOHTCRENRTARLND ()
) U4 VT VRELTORETA () N7 4T Ay BRI~ ~H—
NE—ZBEE LTS,

" ]
1) FEHIHOHENHE] Open campus, Tohoku University, 2013 (2351} 5385
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X

Dependence of the magnetic structure during the state transition of X-ray binaries

WFFEARER - TUNRFPRFPE BPrgEhe By, BT ESE(mami@phys.kyushu-u.ac.jp)

TT I IR—VXFREE DT U A= NI X B AT BLpioN— RIREEN S VY 7 MIREE~ER
THENNLN TS, ZOERIZIT Bright hard JREEAFEHTH /XA L LZRWWIARH Y, [F CRIK
THH STV D, BB/ X ADEWMINER T 50 E 5 FNARFIEO B TH 5.

HEER S 2 DEWITERBHIAREOMIGENIER T2 B 2, MRUTHRBIEERIZ L > T, FIk
BABE I L DR A7, AREEROIEE Lax-Wendroff 2 — K& MV, 7'V v FEII(N,N
. N2)=(250,65,380) CRA5 AR 2R Z FHRFEIRICE ATV D, WIS & LT, FAA B &
TR h—F AZAREL TWD. Ky N7 T w7 AW 5HET /v SMM,IRE HI R85 5 AR
ELTHRY N7T v 7 AN 0 L5 ET/V ASM1, $hEHANC 2 B3 RS 5E7 /L AMS2 O 3
T IVOREEIT -T2, FICHEMR AR S8, TELIIREEIC 72 - T2 B IRV A
BRI BN TR 2 I 2 T2 R R AT © FOREER LT 5.

WA - 8 WA T - HENES
SRR ¢ 100 FEfE FHAT ATV
r—2H 5

LA I AR BB &2 N 2 CRERR R 27, fER, *y b7 T v 7 ANR0E R bHET L
ASM1,ASM2OEEEAERIL, *v 87T v 7 ARG HET IVSMMO LRI b HRN Dol —
07, fEEERSRICH ST D Maxwell A kLA L HAEOHIZ EDET VH FEIFEE D o ~0.005FEE &
720, F127T7 X< B 5 10RE LR CREDMEOEEFIRIEIZ R D ER Do Tz, —F, RV
F—ITET /LASM1,ASM2/3SMM X 0 /N X 72 TRafn LTV D T2 IZ KRS ORI L > TF
BEERIGEVNTD EZZ TN L2, EOTT 06 BN+l GiLFRIRIEIZ 22> TR Y, K
JRIEE DL BB/ NSWERDIN- T, E 2T, ELROMEIEZ T 0T, RGO A 77—V i€
T IOLVASMIZE T VSMM DY FEEE & 72> T DR D72 (K1).

I N A T3 E 21T 7207, £ 56 bra10rsiRiE TE E 2K EE SN TR S5 23,
FERNOXHEART MV Z RO, B 7 LSMMO AR 1T ET /LASME V S EW-d L VAL 7
DENDLIoTE.
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W

orticity-x; mode| SMM
- -

Vortieity_x, model ASM

heigt

height

i 5 o] 5 20 . 4] 5 G ‘- 20
1 AL T AN Y U 7= B 5 B Or-zWrimi X, Z23E 7 /LSMM,
T ET/LVASM1
" ]
1)

M EEMiED 7 m—/SUMHDY R 2 b—ya ) BTHESE, STEV R = L— 3 UB%ER

& & K
PHIERE ARV (STP) X ab—va - ®7 ) U7 EgERe AaRWEES - Tl 7 X~ -
K& RKIK -, 20134E12H24H-27TH, Fr JUNKRSF:
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Sub-Grid Scale (SGS)
Sub-grid scale (SGS) modeling for Earth and planetary dynamo simulations

WF9EA3%3# : Dept. of Earth and Planetary Sciences, University of California, Davis,
72 % (hrmatsui@ucdavis.edu)

BEPLEDOX A TEY I 2 b— 3 T, EBRIEADO/NS 7o EICER T 2 BIEOSE Y X =
—3 3 U OZERIFRG R CIIFBIARRE 72 LR ATFAE L, KRR it e O Al 7 a & A2 B% 5.2
TND EZZLIVTN D, AL T Z OELL S KB 7o i3 O it &k OSSO AR 5- 2. 5 #8825

WCEWBRENRET VEBESTHZ L2 HET 5.

AMFFETIE, [BESRICHAT D IEEREEERR RIS R 2 3 ke, FEER OBRTAMHD) Y X = L—
va v EEET D, IR ECIEERBEA RS NA 7 — VDR A T Vb T 5 Sub-grid scale (SGS)
£ /L& LT, subgrid scale D8NGz 5% FHEMKA CERBAREI/NA T — VOB L > TET
/WAt % Dynamic scale similarity model %2 COIEFEZE (Momentum flux, heat flux, Lorentz
force, 3 X" magnetic induction) (Z#EHAT 5. T AORAET H7-DIZ, SGS £F /LT L7
EZEMIMGE COBERE Y I 2 L—a VEEBL, TORFEE SGS EF7 VA A Uiz jtEA R & ks
52 & TRET NOZ A RET 5.

HIE - 16 IFUEFE : MPI, OpenMP
FHRIREH] © 160 IRefH RIS A7 2 V System
r—2%5: 3

AWFZEClE, Dynamic scale similarity model 2 MHD '3 = L—3 3 ZBIT 5T X TOIEREE
(momentum flux, heat flux, Lorentz force, 3 J 0" magnetic induction term) (Zxt L Ci#fH L 7= Large
eddy simulation (LES) %3 L, [RIf#MEED A v 2% HAWTSGS T VA LW EREY I 2 L
—3 2 (Unresolved DNS)K TN, /NAr—/VDOBG % B ATRE R S E OB I 2 L —3a v
(Resolved DNS)D#E F o b 2 Fhii L 7.

INFTOEE I 2L —va il o THELNERE/BROMIT LY, TNETHEIELTXL
dynamic scale similarity model Z A\ /=ELiEY 2 2 L —y 3 V(LES) ClIEiHMEE DEREY 2 2 L —
Ta A U TENTN S WG AR E RS D R0l Borl, TOREDR, ZHETO
Dynamic scale similarity €7 /L CIIEIE TH 5/ NA 7 — /LD J13subgrid scale OXHEIZE %%
WAL LD Z EDRHETICWTERHERNEL, ZO/WARr—L O I1hReynods stress% /1 L TK
A — VO A FRENT 5T LV EARE L=, Z OB, SGS heat flux X ¥ EH X125 sub-grid scale
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buoyancy flux & Reynolds stress 23%fitlC 52 DHEF AW T 595 2 LITK D /NATr—/LDFEIIT
£ % Reynolds stress DI E/NT A X T A X LT-. ZORER, BGAEROMENIRKE {dFEIN,
Resolved DNS Ofifiz & 0 ITW R RS Sz (1 1).

6000 - 'l‘ '\ ; Time average
l"l l:
5000 - ’A ‘i * v
EE At ;l
5 40004V 3
3 B % . L PR ] y
% 3000 - P ™ ; (e it r,‘, 3 “\F :
-] Fine grid
E 2000 [— @ Resolved DNS
Coarse grid
oo |~ Unresolved DNS
—— B LES
0 -L! —— B Modified LES
| ] 1 I I
1.2 14 1.6 18 20

magnetic diffusion time
1 [AHSERERN ORI = 1L X — ORI R (lines) 38 X OV OB (bars). Dynamic
ETIVEEHA L TN — VORI & BB AN 56 Modified LES) O L s i
Ay a AV EEY I 2 L—3 3 »(Resolved DNS)IZIV DS STz,

@

1) Hiroaki Matsui and Bruce A. Buffett, Characterization of subgrid-scale terms in a numerical
geodynamo simulation, Physics of Farth and Planetary Interiors, 223, 77—85, 2013.
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Simulation analysis for heliospheric structure and dynamical phenomena

FRREE « T INYKE NV EURTH 77 A~ KR&iset s 4 —,
B HRIE—(hw0002@uah.edu)
WFFES R - UK P4 5802, M L (tatanaka@serc kyushu-u.ac.jp)

KIGEOMEE L XA F X w7 P Z2 3 e MHD &S 2 L—3 3 U5 Z L 2B L 5.
BATPx—17% (V1) K275 (V2) AT CHKIRERT 2B 2, ~Y 4 —REREMITH, &
TOHETIE VI 13~V AR— BB BB AT D Z L THDH. AFIETIE, KBFEmEN»S
AU FR—=ZNEL DR £ TOFELE B L2443 v 7 WEEFE ORI T % & OB SR
HEED D, ITFTD 28423925 MHD V2 = b—y 3 VT &1T ).

(1) KB = & F OINE K QKB RO A fGE AR % BRI AR BN K 5 — 8 & L7 EVImEh R & L CTH
DO RELEBZLINTWD. BIEIZZ OMEOPIRERETH Y, #i— MHD E7 WAERITE 70 E
STEENY TH D, Z OFREITKGENE 72 TR ANEBFIEOT-DIC L EETH D,
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Investigation of supersonic free flight model fidelity on near field pressure signature
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Study on Aerodynamics, Aeroelasticity and Flight Dynamics Coupled Simulations of a Projectile
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Mechanical properties of materials studied by multi-scale simulation
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2012(H24)03 7,870,165  93.4% 8,426,225 146 8,426,371 2.2 43.7 0.0 45.9 8,795,226 89.48% 30
FY2011Total  89,372931 927% 96178029 234897 96412926 548 2873 807 4227 97532857  9163% 356
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2012(H24)04 7718164 91.9% 8,401,100 117 8400983 56 218 00 274 8662998  89.09% 29
2012(H24)05 8106281 90.6% 8,951,691 34 8951657 00 00 00 00 8951797 90.55% 31
2012(H24)06 7656855 93.9% 8,153,279 434 8152845 00 329 95 424 8331522 9190% 29
2012(H24)07 8447225 945% 8936898 74 893684 00 00 00 00 8938808  9450% 31
2012(H24)08 6437,701 88.0% 7,321,809 2400 7319409 332 985 280 1597 7469568  86.19% 25
2012(H24)09 7971034 92.0% 8674854 11,973 8662881 00 00 00 00 8662042 9202% 30
2012(H24)10 7984859 94.8% 8434358 8580 8425769 00 362 7.5 437 8545252  93.44% 31
2012(H24)11 8145672 940% 8671202 8162 8663040 00 00 00 00 862288 9403% 30
2012(H24)12 7745812 947% 8,177,797 609 8177188 00 644 00 644 8272502 93.63% 29
2013(H25)01 7404183 96.0% 7719278 4917 7714361 00 917 110 1027 7782428 95.01% 28
2013(H25)02 7422608 955% 7,769,068 246 7768822 00 153 110 263 7812162 9501% 28
2013(H25)03 7602393 95.1% 8088995 40 8088555 00 309 00 309 8314734  9252% 30
FY2012Total 92,732,787 93.4% 99,300,329 37,095 99,262,334 388 3916 670 4974 100406700  92.36% 351
2013(H25)04 8204755 947% 8,662,381 515 866186 00 00 00 00 8663018 9471% 30
2013(H25)05 8314916 931% 8,934,238 619 8933619 00 00 00 00 8934565 93.06% 31
2013(H25)06 7777163 94.8% 8202059 181 820,878 00 262 95 357 8226812  9453% 29
2013(H25)07 8,383,426 93.9% 8,932,774 954 8931820 00 00 00 00 8933973 9384% 31
2013(H25)08 6,710,805 91.9% 7,807,147 669 7806478 00 724 00 724 8035335  89.24% 28
2013(H25)09 7588742 90.2% 8,417,795 619 8417176 44 00 00 44 8472273  8957% 30
2013(H25)10 8,590,103 96.0% 8952870 1629 8951241 55 00 00 55 8951729  95.96% 31
2013(H25)11 8588137 99.2% 8663603 2201 8661402 00 00 00 00 8622538 99.14% 30
2013(H25)12 7730016 92.9% 8325636 8275 8317361 00 427 100 527 8011447  96.49% 29
2014(H26)01 7089593 94.3% 7517563 1413 7516150 00 1153 40 1193 7557719  9381% 27
2014(H26)02 7305443 956% 7641685 1216 7640469 00 206 40 336 7745640  94.32% 27
2014(H26)03 8420074 97.0% 8,678,233 209 8677934 00 150 00 150 8653587 97.30% 31
FY2013Total 95,163,174 94.5% 100,735,982 37,995 100,717,392 9.9 3013 275 3387 100848636 94.36% 354
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