ISSN 1349-113X
JAXA-SP-16-003
| FEMZZMABIR BRI |

TR 7 EE
JAXAR=I\=AVE1=9VATLh
F AR RIS

JAXA Supercomputer System
Technical Summaries 2015

tF¥aYUT 1 - IRHILHEESD
FEMZERR RS

TR28%F9H



R 27 FEBE JAXA R—/8—avE1—4 AT LI ARERE

JAXA Supercomputer System Technical Summaries 2015

B X

[ RAEE]
A

1.
2.

© XN o

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

E;’ﬂ“ﬁ;fﬁ:*a {}:ﬁ ) %%E;&{ﬁﬁ% ............................................................................
Ty o 7 BT ORI BREIMZEE S A T LHFTE

: 1:%%{2'_(_ T :‘/ :/;fﬁ{fﬂ&%é%’f I:;J:iﬁ;]i ........................................................................
iﬂ*—ya ‘/5173)75‘1/)%)“/‘: T L T o L e
T BRI T ODRIFGE - vt
*%{k%é%{&{ﬂ%ﬁ@ﬁ@ﬂé?ﬁ%éﬁ (FQUROH) 7":, ‘.7:1: 7 ]\ ........................................
WG T A F—0D TUES FIATT v erre e
HZEREPRTE O i % B 2 HARIS IR ORIENR B Ity — 1) -
Eﬁ%&%@:ﬂ-@‘ % Vortex Generator @;j]% ..............................................................
WZEf— D7 7 o7 L— R OB REERB O LES (2 X BT oo
SN 7T L 20 FBRBE PN O AT <+ vvveeeeemmeeeee oo
TN —m oy (%%{Eéz — ty?&?ﬁ-@ﬁ%‘ﬁ) ...................................................
T s B SO
Ial—Ig yml.ﬁ@;ﬁﬁéﬁg ...............................................................................
4?‘%@@%%‘3%%%@1 Eg@‘ A ﬁﬂ:% .........................................................................
[T R AR DZE S) o BRI EBVAIFTE <o ovrreereeer e
‘*{jf;'%ﬂﬁg:c’%{ﬂ:;ﬁj— A E ?ﬁ%{ﬁ%&%{-?ﬁﬁﬁ@ﬁ% ......................................................
TR B HETE S AT INODRJFGE -+ eeeeeemme e
BT T AT ODRIF BT - vveeeeemmee oo et
BT VA RBIIBITANRT =y Fﬁ%@éﬁfﬁﬂ@*ﬁ— ................................................
%SE%‘.:“E [//r J /Vx\éﬁ’;jjﬁgﬁ%ﬁfiﬁ]" .........................................................................
%%Eﬁ%@ E %E{ﬁﬁﬁ§+&%f@ﬁ% ..................................................................
*@%%@4 =7\ E“é[—g— A éﬁ’fﬁﬂ@ﬁ% ...............................................................
ﬂg&y: 7 7*‘A§£§+ﬁﬁ§§§£ﬁ% - D-SEND#2 @%ﬁﬁﬁgﬂ:ﬁ— ......................................
FORTF LT AT KRR AT LGB e,
T e £ o
}Efﬁiﬁ CFD =2— RizkLAx% ¥ =2 4 %@}E%ﬁ%{/ﬁ”é: E\&‘j‘g—éﬁ% ...............................
JERETE OFD 20— RO VLT BT BHIFGE < veoveoreoreoseos e
HEEFHREZE B FEICAINTAR LA IV A DR aR G F ORFGE oo
(&Y = 77— NFREHIO 72 O O RE BT TR ORREIELL - vvvveeeeene
VAN AP 7@@\@}@3’;7@%‘» CFD ﬁﬁ’:*ﬁ?ﬁ%ﬂl%g?‘éﬁ% ...........................................
U 7 L }\J:@{}:ﬁﬂ@iﬁﬂ‘gc/ S o LD g L e
{}jﬁ{ZF%%@: J: 5 %’f{ﬁ%ﬁﬂ%ﬁ%’ﬁﬁﬂﬁﬁf@ﬂ% .........................................................
[aFJR A= 7k ] LS-DYNA 2 k& ’57/1/7;;(’7‘—/1/1‘%35&:@@% .............................
CFD O /[N i e ey S AL T B B BIFZE v vvveeeeeeeeeeermn e



35
36
37
38

 EFD/CFD il G B FE T -+ veovreerreerreom ottt
. JAXA-QSST ﬂ:g;[ji‘@ HLD %ﬁ%&% ......................................................................
S LPT 75 5 BT - vveeeee e
. Multi-Fidelity 7 7" 1 —F2 & 2 HEERH O TR T D ZE SR - eeeeoeeeeoeee oo

FHTEH

3

©

40.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.

66.
67.
68.
69.
70.
71.

. ENESE AR (TRMM) TERIL—42— (PR) JEFEEZE oo
FHMZEEAT OMERF « TIKITER DAFF7ERZ DAt OBFSE
A 7 LTy (RBCC) DESEIGRFTE)  overeveremoreeeeseeeecese,
IR T A h oy DU T ORI R 5 R OBRBERIEEAT - eeverveereerreeeenenreneens
TR o s U U PRBESEVERE « FEQ TUIIRAT - vovereereereereerene e
ke b EBY = b U RO T BOSE A D R UBRESCE -
IR=ENRAT ABI AR 2 %5 (GOSAT-2) EMFHITR T 5 A = ARG -
VRSN AR (GOSAT) JEFZESE o vevrerrererrer et
SR EMERE~ A 7 v Et (AMSR-E) S FEICRIT D A ST LRI e
W DTy b R - AT — 3 3 LS8 D OFTHETRAT o veveeeeeeeeeeeeeens
SREE P ZERRAANERITIANA 7V Ry FOBRPES I 2 b—rg b
B ST AT BT 2 ST RIE oo eeveeeeeme e e ettt
FEZEAD T AT D RCS TFUEELD Tl -+ veoveeveerersemsenssnienieieie s
SRR ORITE (24 Ry O BEFILIRAT)  wovevererermemerereeaeeeaeans
TR T A oy 72 A LRSI oo vverveeeesse ettt
Eﬁé_?‘\‘u 3*7:‘/3 “/0)&/]"%\: 71&:%?5%% ...................................................
AT TG ATy N DU R D Z G I RGN +oveverereeeeee e
U | 7 B 2 SAJRTIIEGE oo veeree ettt
G N DEAIE JTETAII S AT DAY, woveerrereermeanrene ettt
%7;0/—(77: MHD > I =L —3 g 102k 5%%}?&5%’%2@5}% ..........................................
H %Kﬁ{%*@ﬂﬁ)ﬁ@ Ial—iaryk Uﬁﬁ*ﬁ‘ ......................................................
NV D BB I T BT B RIFE e ovveoreeemeeemseems ettt
HAE 7 4+ — A7 U —BEFHICE D TODOT) B L OXRE= v FBEGHEE -
7° g 3/:': 7 ]\ %%%;d‘mﬁg*ﬁ ..................................................................................
T A B T T OB ZEBHTE o vroveerrererererrene ettt
T4 N R R R C G B RJFZE - veoveeeeoseeee et
T2 NFEZEAT = B BT e veereeeeeme ettt
nry =T MEGYA I NP AR DR LD DY 2 s Z - T— R
DYJEAMZIIL v ve et
Oy b oo SRR OHEES A TR LR D BUBIAAT v
B IR D RS | T BT 2 BLEIRIETE - vveverererrereeeee e
GPM 2 ERIEK~ T 0T B UL TR OIRIFGE < vveeveeemeeeieeeiee e
GPM/DPR (F — % ZAZ BT F31F 2 AT R ooeeeeeeemeeemeeecsce
ST TV w7 NIRRT o oveveer et
LE9=—> QTP #— E:/@F;ﬁ%ﬁ .....................................................................

83

104



EHRETSE

72. A Y L) FaSTAR % MV 7z RLG JRARISH 32 HEE R 20T oo
73. MZEF U EEERESE O T D OF AT EAROWGE oo
74. %ﬁﬁ;&{ﬁ\‘/i 21— 3 y%ﬁ{t@ﬁ% .................................................
75, LA IV ARELTIE T DWAIA T — VA T IR G ERR O] e
76. *@%%ﬁ@z@'ﬂﬁ?ﬁm{ﬁbzﬁﬁfZ)ﬁdﬁﬁ’jﬁ% ..............................................
T7. FZEAN T DB R EIC BT BIIFZE - voveeeeeeeeeeeeeeee e

78. HEELGEEIZ LD URANS T O H AT = v N TGN 2B 20198

79. EEHRAT 2 HIRBIEUC &2 MAHEEL - SR CFD ik oo
80. BBERRRRGI 7 b —T 4 LD DY X 2 b— a VERORSE
81 ﬁ;ﬂ}{j—to)%ﬁ}j—‘:ﬁ . {Egﬁz‘_ﬁf/i = ]/‘_‘\:/5 ‘/ ...........................................
82. MMEIRZ PO LT R KRR S 2 2 L= UACBIT DRFE oo
83. @iﬁ}a D D CFD ﬁgﬁﬁ— ...........................................................................
84. 3IRIL/NT = v kﬁﬁﬂ:%&]#éﬁﬁ% ...........................................................
85. FaSTAR @:J: 5@$ﬁﬁ%{[@]@§i1ﬁﬁﬁ$ﬁ .......................................................
86. FX100 (24517 % UPACS OVERERF & misET =2 77 oo
87. VOF 17 FH\ o RO S LB O BB oo

Z DAt

88. FHUEAVAIZISIT DI PIV 3 AT INDRAFE <ovvveverrerrrreri
89, HEEHT L UL MREER 3RITT CFD 7 Y 7 R OAESE v
90. Fu Y xl MRHSIENTRIE S AT ADBHFE oo
91. JAXA A= 8— L B — B DY (JHHH)  ovvvvvvvrreeeeeeeeemiiieeeeeeee

REFEFFEFIA (WiZE55)

92. T HEFLTINE YV DIFE S E R OGS I EREREAT <o vverrerrrrreees
93. FRFMARDZES] « HEXE « AT )BT LT BT DAL e

RFEHFEFA (FHE)

94. KEDHEMIEDOEIE, BHh, 35 L OUMEEARR - vveeevvreermreeeeee i
95. % BHIZE R B AT oo
96. MBEE R ELTEDEREEERE S S o LS g L v
O7. HEMIRDZE SEFIELT ASUNT ORLEFAT -+ +evverreerrremmmemmeemeeeeeaiea e
98. ﬁ}é@f% ”(‘/f\‘ U :j\y | V@@@%ﬁﬂ/‘]ﬁ% .................................................
99. By bV L UEEEIRAAH = 2 AT D IRBETA DOWFSE -
100. BUR KGOS D HEEEETE T Y L2 cveeeeeeeeee e
101. DNS fi#Ztric i3 < E~ v A BUEFHELE LES B L OAEEE v

RFIFFIH (BT E)

102. JEMEMESESEICI1T 2 it — LB A LR D IERR I IREN J) PO oo
103, [EAKE 1% T B SR AR ERE PR IARARNT = — ROBHFE LSS oo
104. %é Lf:ﬁ“ﬁ@k%ﬁ*ﬁi&{ﬁ:/ Sa2l—3g \/ﬁﬂi% ........................................

—iii—



AR (AR 4, i 2% BB, (AL A RLY o f TUF g a) e
FIMIE b R —, BB B0 M AR bRk 3EE], JTRE B e
FLRITSE (LS L) vvvvevveerreermmmemes
FILAISE IR L, JSJB ) o
FHmESE A 2 Al 5 5K ke, AHFFZE, WRERH, A)IERD e
HImEsE A 2% Al 5 5K ke, SHZE, WEREH, AIBERD o
FILAIS A 2, A 22, BREET], PI)IEZ) oo
%EH—IWIJEE (%'K(J:ﬁ-‘fqz) ..............................................................................................
L) s (AE FHHEK, {%Eﬂ%jl\, KBS BHL)  vveer e
%ELUEJIJEE (1;%2': %(’ ;”ﬂ:{rig, %EW*E&) .................................................................
%EU—IWJEE (,J\'%Egg) ..............................................................................................
%EU-IWJEE (j(j:\j-{ij() ..............................................................................................
AARE " (HAREMN, MERTERD oo
G fE (PAEFnY, FPILEZE, MR 0, FEFPEEARER, TEHR ) e
Ok e (Pdbfnz, fRLvey, B 5, WEEE, BN, MR IIRET) -
GHE fd (PTHRE =, HHEIZET)  crvverrrrrrses e
i (O 5%, fRTHVe T, BUEEEE, MIEEMET]) o
SO (ﬁéﬁﬁ%@#, 745:/7*—“4:/1 INT R L) e
KL (FPIASE, TS, Taufik Slaiman, 45 OB, @AUEES, flr) e
FIMES (GREyEK, GRBMRGS, GWICCH, HRIR B AFRIE) oo
NI ([P [gé’ I:P;H—EJE) ................................................................................
(;:Iq ﬁ% (ﬁ\T%EﬂEFETE\, ﬂ%ﬂ%@t?) ..........................................................................
JINTE TR «cvveevvmnerersreemm ittt
=B (FE)E T, BESCE, RIURIE, EIEIEHL) oo
{ﬂ‘/a\%;a ................................................................................................................
Y = +-v v eeem e e
JEATEE— GEAREGHL, [LTEEAN) coovereermreee e
BA Z2 ORKE 1B, M52 RPETE)  coererr e
f&ﬁ%@ HEI’Z ()||§4‘:§m’ %EH %) ..................................................................................
{E%;%EEL (Zu%ﬂl j{(—"ﬁ’ E)”j(j%, %K%Fé) .................................................................
iR 1% (GIEIERS, PERZE7:, S2BHFIES, fEIFIEB) oo
i 1% (EREIERS, PEE2E77, S2BHIES, fEFEIEB]) oo
WE ks GEAKER, ZRJRHETRS, AVTHREH, BEFEHL, ZEM 5 oo
e ks GPREEFSH, P B, FJIPEES, FAARTTAT)  coovrrrrrrrrrree
ﬂ{% ﬁ;jf\ (E’%ﬂgigﬁg, fl/jQ {%@{ﬁ) ...............................................................................
[[!% %/d\s (%Q {3‘2{@}‘, j(Fllﬂ {E) ...................................................................................
Wy Sk (R, BRI, KPY B, A PAE TR, ) oo
ﬂ{% ﬁ}d‘_‘:\ (j;zEllj %ﬁia’ %EE%B) ..................................................................................
e $E BREEFSHE, BEARTEER, MERE ) oo
e ks (B 30TE], EEAD, BIJIACR) o
WEFH 80 (LSRR, ASTTERE)  cooereeeem ettt
{%27kﬁ:5(jc (J[H:HMEE&, Elg,@m) ...............................................................................
TR (REBT, GEBT, 0 2, BT, RS, ) o
Fﬁ?ﬁﬂ (%Kﬁﬁr{ﬁﬂ%, fﬁ:ﬁ% @) ................................................................................

_iv_

167



TR (R, HHEEE, T 2, NRIE, SO, () o 162

*ZU—I*#*EB (ﬁ%f%—%) ........................................................................................... 157
ﬁ%ﬁ%ﬁa ................................................................................................................ 295
%*%{é\ ................................................................................................................ 198
T % (GARES, KHFE, R B, RsE, REHA, KARE) o 170
% @FB% (§ ylﬁﬁ_}) ............................................................................................... 136
4,%‘1:% {2 .................................................................................................................. 237
EE] D%Z (K?EB?%??, ﬁ@ﬁ; %’ gﬁﬂﬂz{é, ﬁ% 7"{[@) ................................................... 42
EE]EP %ﬂ ((JSELEE] E) ................................................................................................. 190
PRI RERRE, SRS, BOREV, SRR, JUHR B, fl) oo 227
PR RIS, SAPREE, NBIEE, FHEL, UK B 159
SRR (87 6, SPIAE, FIERES, Taufik Slaiman, 25 HOBE, ) 115
@{%@m (REARAETE) v veeer e e e s e e et e 18
E{%ﬁ&fg& (7%'\{%“[/@\;, *EK{Z%{Q) ............................................................................... 25
@‘{%@:&72& (;' E{H%IE&L, ;“:j:\j‘ﬁﬁz, (ﬁﬁﬁ”%ﬁﬁ, Ex;[%j() ............................................. 76
@{%&72& (7/%‘\{%“[/@\#, Iﬂj:/)%\g IR IR PP P PP PP PP PEPEPPRPRPRR 85
TR T (5%7'(1’34,{_1‘, LR L) v 10
:*T,‘—é—]j% (g{%lﬂ/g‘g’ *Eﬁ{gﬂa, U—l ‘F@‘dﬁ, ()il 28] ?J:E\_/E\;) ................................................ 12
:*Tlﬂtﬁj% (CBIEH%IE, nj:I:EEH'E:, LA ﬁ:t, qj*j‘lﬁ;’ﬁa) .................................................. 27
AT (AR R, f%j(IEJﬂ) ................................................................................ 29
:*:“‘fj—]j% (?:?EE?IE:, %EH%IE, EP*TIE?%E, ﬁﬁﬁi@) ................................................ 74
{ﬁ\;zlg {fﬁ (D;E &’ @%EDJ%(%:) .................................................................................. 56
(ﬁ\;zlg &A}‘ (E%#ﬁé.tjl\, qu %’ Iﬁjz)i(%{&’ %Fﬁﬁaﬁ) ................................................... 117
@5\:2'_( &\2 (5%7'({22’ Adrien Lemal’ /JV%?#_?\) .......................................................... 133
A 54 (j][]ﬁ%@%ﬁz, ,J\{Lm@zﬁ%) ................................................................................ 202
E%Q}[Ii@ ................................................................................................................ 153
AR % (CPEVERS, DITAZE, O B, D0E I, ST, (LRI o 104
*E Eﬂff‘jf\j( (%Z/z 1:\1-1:6) .............................................................................................. 239
%KIEET NI E%@ ﬁ%ﬂd@%) ............................................................................... 123
%Eﬁ; {@ (j(%ﬁ&:dlf\, 7}({}:15[\:%#’ %‘19’(%%’ mzt:iléﬁz) .................................................. 139
WEFARD (I, 01608, EFERS, NOEE, AR o 50
%%{ﬁ}ﬂ] (FH %a, eyl I@U:%’ Wﬂiﬁ‘m, %: FHER ) crrrrrremrree 54
%Eﬁ‘;ﬁ}jﬁ] (%Ké&) .............................................................................................. 67
%z@ﬁ;ﬁ}*u ((fm%%f@, # *E?ﬁ‘, :“:mﬁ‘lgjui) ............................................................... 87
Bl CBIRESS, (WMFE, MIEE, BRED, 8 20K, B 1) o 50
P EIREAED, IR B, RREA, IS, BEEE, M) o 200
*ﬁ(ﬁ*iﬁ ................................................................................................................ 235
AR — (E{%ﬁﬁj’ ffﬁ% T@) ................................................................................ 3
*ﬁ)—%*@g (mmﬁ%, E,)];%B Iz%) ................................................................................ 65
*ﬁ%%ﬁg (*‘TJ:*}:*, *ﬁ#%*ﬂﬁ) ............................................................................... 168
B — (B%g F ﬁﬁi, ﬁ}%ﬂf%, T ESHRER) e 173
*ﬁ%*@* (j:TJ:j:j::#, %*@ﬁﬁqz) ............................................................................... 177
AR — GMDIARSE, BTSSR, FIEASY, RO, WML, ) o 185
B — (j‘j‘i:ﬁ%*, LT JBE)  veeereeee e e e ettt et 192
*ﬁ%%# ({ﬁﬁ;ﬂ}'ﬁ%’ %%Bj(jl\, %Bﬂ ?) ﬁﬁﬂiﬁ‘l‘j&, }\E‘%ﬁ) ................................... 203
1:{,_}%%@# (;H—J:H::#’ VEN ﬁa) ................................................................................ 205



*ﬁ/}lﬂ%ﬁ% ................................................................................................................
/%@éu%g% (UJK#@?) ..............................................................................................
E“%%: ................................................................................................................
FEE GRRILEZ:, BYEE 5, MU, SOFRARE, BAEUA, ) e
*TJ: é;lj—‘r (Bﬂﬂfﬁ:ﬂ:}\’ *2{$EFZE, %Eﬁfﬁ, j({]:ﬁ%ﬁf, *ﬁ*‘j‘*ﬁjﬁ) ...................................
*#J: :,Z? (*é[_“jty, 1‘&% %7’&:’ /J\*)fq%ﬁg) ..................................................................
*j—J: jé'? (%‘I‘S K{FQ’ ﬁ*ﬁ(j‘ﬁw’ W%gl\i) ..................................................................
*TJ: :j%? (f[:ﬁ(%{ﬁ}%u, “E‘B ﬁ{ﬁfﬁ’ j(i"/;%zjl\) ..................................................................
%Bﬂﬁﬁ; (E&E%*ﬁ) ..............................................................................................
WAk (R 6, AR, HIDEE, SO, B8 2, ) oo
l:'::EH ?& (*EEEM@(#, /J\é,‘FIE@, %*EEU%, {Eé?}:?‘f\) ..................................................
IdszE] g& (ﬁ*f{g&’ %*@Bu%:, %EH _%(, ?"ﬁ%/—&ﬁk) ...................................................
|d:|:EEl %ﬁk (%ﬁﬂz{%) ...............................................................................................
ﬂézl:{%:g (mmﬁ%a, Fﬁ%{%%ﬂ’ {ﬁ {Ejl\) .................................................................
[FIREE]
1 /7\5“.&*&%% ....................................................................................................
2 I}%%%\éﬁz;lj({ﬂ‘ ....................................................................................................
3. @ﬂqwg ..........................................................................................................
4. ;L_—}j-ﬁﬁ)ljwﬂ .................................................................................................
5. B A BIFIFHERIIL - v vveeeemrreee e st
6 %@}g”*”ﬁﬁ%wﬁ\ .................................................................................................

X AERRIH RIS = — FHEEDNC A —/ S —a v B o — ARV L 72 iE .
iz, WFZEOME L, FERBAD S DS 5 1.

_Vi_



RLRBER



HPC@JAXA2015

1. B AROSRERIEHE

Adbanced Numerical Simulation of Compressible Two-phase Flow with High Accuracy and Resolution
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1~ v 6O IR DZER— KD Y 2 U — L UfEF(3001 X 751 #%-1-50).
: Numerical density schlieren images of Mach 6.0 air-water shock-cylinder
interaction problem(3001 X 751 grid ponts).
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Environment Conscious Aircraft Systems Research in Eco-wing Technology
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: Airframe-Engine Noise Reduction Technology
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: Comparison of grid dependency (M-DDES : Medium grid, F-DDES: Fine grid). Left:
Instantaneous spanwise vorticity contours around slat, Right : Surface pressure spectra at
a lower surface location near the leading-edge of main wing.
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(2 NASA CRMAT R COLEIERE A &, BRI D HEO R & S O (—
BiMach#%0.847, Reynolds#12.26M, #144.65°): (a) ScFpiE72 L (b) ScReiE@E®H 0 (H
B/ hE < e b, FURRER S b —%)

: Difference in the size of flow separation at the wing-body junction of the NASA Common
Research Model (a) without and (b) with a support system (surface color coded by
coefficient of pressure, freestream Mach number of 0.847, Reynolds number of 2.26M,
angle of attach of 4.65°) : the model with the support system predicted smaller flow
separation, which agreed well with experiment.
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Numerical Simulation on Erosion

B EERE

—fXAIZE

B EXORESE - #BEE

BT - UZEEAR P #EERAFse == b, fhE R(futamura.hisao@jaxa.jp)
MR« UZEHARRRT HEEERAIF e~ = > |}, $3K EHL(suzuki.masaya@jaxa.jp)
WLZEEAERY HEERAIF == > I, LR #l(yamane.takashi@jaxa.jp)

= BX0OBM

TRLFUOATM T D = 2 ¥ o D25 UE)S FAR FHZED B TR Y, TH2A5RE O BT, L7 1Ef,
AT AR NEEODO T8, Tr— 3 AR DBAEMRHTEA 3 RO BT 5.

@ BEOBE

THETMHEICBE L CE-on— 3 VT 5% JAXA TRRZE L Cuv5% UPACS [T/ AT, Z &
TAEBOT UV UBIRICET DY — L L THENLT 5.

& BEOD TR/ VFIANR-THE

FRZEEARE P DO—MIITE L LTI T D KL FIOAIM T T = 0 ¥ 2 Vsl Al ) D—FT
LT, mu—a r ORIEFITICBID 20584 2/ 8= A2 X0 FEha L7z,

B SEEORR

Tr— g D BERIZIRZ LA UPACS ([T AT 2B CIEEL, FRrT — & 3 LOBLFOMT &
DR ZAT > 72, mFEEEALIZmT T 2-way ICRIGEFE T LTz,

1 IESTEE 90°X 2 RIZHUT DR < K- 0Bt 150A40
() —y g VL ()T —Y g
: Drag Force contours at Midspan of 90° Bend with square section
: (left) Before Erosion, (right) After Erosion
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Noise suppression technology for aircraft jet engines
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: Excitation of a jet flow with sound
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Flight Demonstration of Quiet Technology to Reduce Noise from High-Lift Configurations (FQUROH) Project
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Vorticity_x
(a) Without flap devices p 10

I o
.10

BJ1 AR Rimici s 7 7 » 78 0 COMExRG AT TR, 77 v 7HefA35°, MA0°,
1D A10°, K175 kt): (@) 731 272 L5 (b) 7731 2D
: Surface stream lines on “Hisho” and x component of vorticity on cross-flow cross-sections
around the flaps (gear down, flap deflection angle of 35°, angle of attack of 0°, sideslip
angle of 10°, wind speed of 175 kt): (a) without devices; (b) with devices



HPC@JAXA2015

(EtEI1E#HR]
17 —AH 720 Of%ERER 40R ]
Ir— A% 184 — A (M rh D 2JEHEIZ % L)
Va7 OWHT et A 2167 a1t &
Tt AHEY OaTEALV Yy R 0 83T
7' AWHITFE MPI
A by REFIFE OpenMP
FIFEFHE S 2T A SORA-MA

« (a) Without MLG devices

(b) With MLG devices
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: Temperature distributions on a cross-section through
the “Hisho” main landing gear (MLG) under a breeze
condition (a) without and (b) with an MLG device.



HPC@JAXA2015

(GtE1EHR])
17— A& 7- 0 OFGEFRR - 10M#RH
Ar— 2E Thr— A
2 a 7O T et A% 257 1t &
TavABHEY OaTHEEA Ly R - 1227
7 a - ZHITFE MPI
ALy RFHIFEE L
FIREE S 2T A SORA-PP
B REOARKNR
M
% FEAMAE
SORA-MA SORA-PP SORA-ILM SORA-TPP
2 7B EER[= 7 - hl 19,066,314.10 898,588.79 190.51




HPC@JAXA2015

6. IEFSAF—OD LES fi##T

Large Eddy Simulation of Acoustic panel flow
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: Particle velocity of sound absorption panel
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Research on Applied Fundamental Technology toward Fast Aircraft Development
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: Hole Cutting and computational result
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Effect of Vortex Generators on Aircraft
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00, HEI Y f10°, T X —HfEf5°)
: Distributions of total pressure on cross-flow cross-sections around a vertical tail
with vortex generators (wind speed of 50 m/s, Reynolds number of 0.52M, angle
of attack of 0°, angle of sideslip of 10° and flap deflection angle of 5°)

X2 EEHFEOVGH! & RECOREE /54 (EiES0 m/s, Reynolds#k 0.52M, #£50°,
R £410°, 7 4 —HEFA5°)

: Distributions of surface pressure coefficient (wind speed of 50 m/s, Reynolds

number of 0.52M, angle of attack of 0°, angle of sideslip of 10° and flap

deflection angle of 5°)

(EtE1E#H]
17 —AdH 70 ORGERE 15
I — 2 79— A
¥ a 7 OF T v 2% 96~1927° 11t A
T AHTYOaATHEAL Y R 827
7'at AWHNFE - MPI
A Ly KSR - OpenMP
FIFGHHE Y AT A SORA-MA



HPC@JAXA2015

B RROATRKR
BRI

1) Yasushi Ito, Kazuomi Yamamoto, Kazuhiro Kusunose, Shunsuke Koike, Kazuyuki Nakakita,
Mitsuhiro Murayama and Kentaro Tanaka, “Effect of Vortex Generators on Transonic Swept
Wings,” Journal of Aircraft, DOI: 10.2514/1.C033737, accepted for publication.

mEELES

2) JNHLfREE, (i UE, VR ONHE PR PR 8, AR, dbfnz, 177 o SICERE LRy T
v 7 AY 2 K L—F OFIFEIHIENR ], HATENEAR Il s T H Y 2 = b—a Ui
VIRT T 52015, 1E04, 2015.

3) /s, thE 5%, REME—TE, U 55, MLeZE, abing, IiAR—R, [EEER T ONASA Common
Research ModellZBITAR/NLT v 7 A = x L —Z B0 T HEORE| | 3R THE S R
2, 1B01, 2015.

2 FRMAE

SORA-MA SORA-PP SORA-LM SORA-TPP
a7 EE R[22 7 - h] 2,066,986.44




HPC@JAXA2015

9. MEALIVOUDI7UTL—RFRNDEREEBD LES [CKHEUETF A

Large-eddy simulation of boundary layer transition along a fan blade
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Flow field Analysis inside Combustors for Small Air Craft Engine
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High Temperature Turbine Research

B EERE
ENHIEE S

B EXORESE - #BEE

BT« U2 HEER st~ = &, A R(futamura.hisao@jaxa.jp)
AR B WIZEEATA M HEEEATFst—= > &, LR #(yamane.takashi@jaxa.jp)
WLZEEARTRM HEEEATIFE = = » b, 3 AK1EH(suzuki. masaya@jaxa.jp)

= BX0OBM

BREEPEREN LTI, ZHE THAROHEYIEHEN DI a7 =D, oo P U ERE IR OB
3 - KAExE BIE T

@ BEOBE

VUV B EREE ORI L0 BEE (1,600°0) ([Zbiitx Hiv, BEMEmEREA VB L L 7
HEH M- U E AT D.

& BEOD TR/ VFIANR-THE
Tk« BUREEEAEARET 72 K12 K0, FEMZe 2 — B SR A 2 Tl 5.

S SEEORE
MA v A7 LAY — R T a—= 7B A T-ORT, FRICXA8EZHY THEA.
B RROARKR

e
2 EEFIRAE
SORA-MA SORA-PP SORA-LM SORA-TPP
a7 ESEER[= 7 - hl 32,576.16 432.24




HPC@JAXA2015

12. B, X)L DO MMRIEIZRET 2R
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Research of Advanced Rotorcraft
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Aerodynamic and aeroacoustics optimization of next-generation airplane
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Natural Laminar Flow Wing Design of Future Passenger Aircraft

B EERE

—fXAIZE

B EXORESE - #BEE

B IZEEATER RIAfTZE A ) R_X— a3 T, R HE(kwak.dongyoun@jaxa.jp)
R - WIZEHATERT HEIZE A /) _—2 3 »T, fE)1E T-(tokugawa.naoko@jaxa.jp)
HAStEA T AT A X, B H S (fkuroda@chofu.jaxa.jp)
FEBERFRTE, AFILUflE(udl@chofu.jaxajp)
FEBEREE, EIRIE M (masaya@chofu.jaxa.jp)

& BEOHM

FERMUZRE D BN ZRBREEMERE 2 TS D 72012, ERBINPAR M OZ DOV AT LGEEZED D L &
(2, BIPREAERE OB R 2 5 2 & TRBRICIE S EPNMZEPER OBt 58 LI H B 5.

@ EXOBRE
FERAMLZZRRIT6F U C A SRS BBk F AT 20 ) LR AR T~ Z L1 kv, 5kt 3% L4
T DL ERRELT D, R IORIERFE L ENR T 720, iEtk KUMIT B O - @zl
IO L2 AELTD.

% BEODTR/ROVFIANGR-T&RE

kD BN TR OB FHI X R G HEZ BT 5. 2 OWRTERGHI T OB TR E
ZEnirrsh o REENS (REEES ) ZED, TOBIEEIDANZER T 2B 2G5
FETHD. RSN EUOIE) 534 IECFDITIZ L > TRO BN L, FHRAR O @V CFDF#T
S O'CFD#AT I BB AU A8 =2 o 2R 5.

 SEEORE

Ikt Bk AR e T 28 H E LC, BT L CHREIRERGZEA L. ZOfE, BIEES
A TR A B OREHT RS LT,
F R E KIRICSET HDGUIV AT Aa S LT



HPC@JAXA2015

Cp
m 0.450

I -1.400

M1 HRETRE 2w L7 SRR ATIR
: Wing-body configuration applied natural laminar flow wing technology.

(E+E1F#HR]
17 —AH 721 Of%EIER 1IRFH]
=2 450077 — A
T a 7oA T a2 % 16712t =
TREAHIZYOaTHEEALV Y R ) ¢ 1627
7 a & AWHIFEE MPI
A Ly REFIFE EEImiZal
FHFE S AT A SORA-MA, SORA-PP

B BROATIKG

Z it
1) EIRIEH - DEFEREHO TR O ARETRERGE, FEPERFAA R C,2016.

R FMAAE

SORA-MA SORA-PP SORA-LM SORA-TPP
a7 EPER =7 - h] 3,576,102.24 8,441.51 0.50




HPC@JAXA2015

17. KEFFIREEHEAES X T LDOWE

Research on High Speed Propulsion Systems using Hydrogen Fuel
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: Hypersonic Experimental Aircraft, Mach number (Mach 5, AOA=15deg)

X2 FREEEERE  ERE M (v v b, HIA15E)
: Hypersonic Experimental Aircraft, Mach number (Mach 5, AOA=15deg)
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Numerical analysis of buffet in transonic flow over a delta wing
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. Pressure coefficient distribution of a delta wing top surface
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Wind Tunnel Test Techniques for Reynolds Number Scaling Effect for Transonic Transport
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Natural Laminar Flow Wing Design of Supersonic Transport
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: QSST applied natural laminar flow wing design
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Numerical Study of Hypersonic Intake
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Numerical Analysis of the D-SEND#2
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(EtE1E#HR]
17 —AH 720 Of%ERER 3HFfH
Ar— 235 5077 — A
T a 7T OWHN T vt 2R 15~2007 12 & %
Tt AHEYOaATEEA LY RE) @ 4~32a7
7' AWHITFE MPI
ALy RIFAIFHE - EEINZ]
FIREE S 27 A SORA-MA

2 RROATRKR

R LAY
1) HHFES, AERA, D-SEND72 =7 MO, HAMZETHEFa5E, Vol.e4, No.1, 2016

AZEHRK

2) WCEAEFN, EHTIRER, TD-SEND#2ZE /4T T LV ORI, A AMZETHF24THES#ES, 2016.

3) WEFIFN, ARIES, G)WEE, D-SENDH2IK Y —Liket =2 7 MRGE], B AMIZEFHE24TH
TS, 2016.

@ FMFAE

SORA-MA SORA-PP SORA-LM SORA-TPP
a7 EPER[= 7 - h] 133,503.40 1.09




HPC@JAXA2015

24, TORIV/TFHRAT - NATY)IRRFEV AT LIER

System Operation of the Digital/Analog-Hybrid Wind Tunnel (DAHWIN)
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Research on combustor simulation
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Research on prediction of cavity acoustic resonance
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Research on acceleration of unstructured CFD code
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: Example of Tail Buffet Analysis
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Airfoil design optimization for unsteady low Reynolds number flow
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41 Re=50,000 M=0.2{Z331F 2 NACA00063 |-fi|= 5847 2% ELITHHRE
: Turbulent wedges occurring on the suction side of an NACA0006 airfoil
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Accurate prediction of near-field pressure signatures for low-sonic-boom design validation
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: Numerical simulation around the wind-tunnel model for
low-boom design validation of a small-size supersonic
transport conceptual design configuration.

(Left: Model support off, Right : Model support on)
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2 CFD & JRRmER & O3 1 ik
: Comparison of near-field pressure signatures between CFD(model
support on/off) and wind-tunnel test data(model support on).
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Research on Unsteady CFD Analysis Technology for Frontier Region
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(1 OAT15AFMID/NT = MEHT
: Buffet analysis of OAT15A airfoil

Mach fismissr

X2 NASA-CRM¥ D /37 = v MEFT
: Buffet analysis of NASA-CRM wing
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Numerical Simulation of Flow over Riblets
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: Comparison of drag reduction rates. Red: modified sinusoidal riblet (patent pending),
blue : traditional sinusoidal riblet , green : straight riblet
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Air flow distribution control by a fluidic element
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1 PRS-
: Flow field in a fluidic element
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[aFJR Project]Multi-Scale Structural Analysis in LS-DYNA
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: Analysis model (all turbine blades and stator vanes in one stage)
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Application of CFD to Small Civil Aircraft Design
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48 AN
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: Flow on the vertical tail with sideslip angle(with antenna).
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EFD/CFD Data Integration Technology
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Optimal design of the high lift device on JAXA-QSST configuration

B EERE

—fXAIZE

B EXORESE - #BEE

B WA I RIiZE A ) N—2 3 T IZE S AT DGR T— A,
# E #r(murakami.akira@jaxa.jp)
MR B : WUZEEAREY RIS A ) R— 3 T B AT BT — A,
B Fn(makino.yoshikazu@jaxa.jp)
#8 ## (kwak.dongyoun@jaxa.jp)
RSt AT AR, KA (ohirak@chofu.jaxa.jp)

& EX0OBEM

FERMLZEHE DT L —2 Z— L L TOBEERREMOERZ HiF L T Mol 5 stz 0%
BUT LB 2 0805 L, WIZEREBRTE D Jeilte & LT, MIASHIUIEpESE DIE IR & Rt 2z o 7 L
— 7 A)—IZHEKT D Z &

B EZEXOBEE

/RSB RERE D TREHANT & U CRRIE LT3l B O —-> T L BEAE REBE S (KIIZ >V THEHT L~
VT O Z MRS 5. NS EREMO CFD ik L OE S E Rl T AL L, 220858
F#UE ICAO Chap.4 7> HRE SN D ARIRZE S MERE 23R T % .

B BRODTR/NOVFIAMNR-TERE

KIRHTIE, 287 A NOEGIEBEEZAT2EHBIRTHY, I6ITE LA VOSBRI
THDHIZOEE T ORREN LB HAARORE WHAEThH -T2, £, @HHEEOREXH 21T
D728, 200 — AL Z H KB E L RO HIRE CIoFEMmT 5 2 Lk bind. FEOHESL
HABRPNIC BT~ DA I I RBUAAT 2 B0l S FE 2 2 EARETH Y, A3 3 FEEEERICB W
TEHERKEZRZ LTV,

W SEEOMR
Pointwise & CATIA % # 7~ &8 7= B 8% 742 57 — /L (FlexFlap) & BA%E L, QSST3.2Wk &R IR D
HLDE R 21T o 7. Aifa7 7 v 7B X OME% T 7 » 7 OReAIGIRO ot 2 3205 L, BEERERF O
ZE PR S AETR B AR B BUE S AV ZE N MEREESR DG FILLITH L, S BI213% % ) L S 2 5 hikuks
PEDMG S, HEAE R ) BR S KI F AR 2Rk L 72,



MET/INo A =2
(QSST3.2x F4%)

HPC@JAXA2015

] } !
BARitER
L/D=7.03 at CL=0.65

| ER{E
L/D>6.2 at CL=0.65

5 -@- 0 5 B s 1
—i— EERE

04 045 05 055 06 065 07 075 08
cL

EF R L @A AR DL/DLLE(Re=56.6M)

1 QSST3.2 Wik IAEE Rl HT & D 5 deE
: Improvement of the lift-to-drag ratio by the HLD optimization on QSST
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37. LPT 25y AT

Numerical Analyses of LPT flutter
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38. Multi-Fidelity 7 7O—FI_ k5 HERME M EB T ERDZ HFREL

Aerodynamic optimization of propulsion/airframe integration using multi-fidelity approach
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: Design optimization using multi-fidelity approach.
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: Drag minimization design result.
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Research of Tropical Rainfall Measuring Mission (TRMM)/ Precipitation Radar (PR)
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Fundamental Research on Rocket Based Combined Cycle (RBCC) Engines
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: Comparison of computational results between RANS and Hybrid
RANS/LES methods (Temperature contours on symmetry plane)
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Numerical simulations on liquid rocket engine and spacecraft thruster
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: Temperature of a liquid rocket subscale chamber on two flow conditions
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: Temperature distribution of Spray combustion
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Numerical Simulations of Thrust/Cooling Performance and Life Time Prediction

of Liquid Rocket Engine Combustors
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: Validation results of regenerative cooling performance of LE-5B engine
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Performance Analysis of the LE-X Engine Combustion Chamber,” 51st AIAA/SAE/ASEE Joint
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Upgrade of Reentry Risk Analysis Method for Liquid Rocket Upper Stages

B EERE
JAXA7my =7 b« —fiiist

B EXORESE - #BEE

B WFEBAREM =it =y b, I 3% (shima.eiji@jaxa.jp)
R E  AFFERRFREM 2 =A%t = b, EARE—EL(fujimoto keiichiro@jaxa.jp)
WFZERRFEEMY 55 =t => I, & ¥fE(tanihiroumi@jaxa.jp)

= BX0OBM

vy MROFHEO EER L AT L EEER O E~DIE, R OERAD 7R A OS5 2 5235
TH%IT, BHITLYBBIG A RFIH 254 T TR T & 2 3 X =2 b—13 3 AT XD R etkiHii o
FaEDTND. o T, KEFEEDOHMIL, Hxlalffis 7 U ARBRER ST o — Ry Ia b
—3 3 VEIEELRRIRI, RO ORMIEEAN G L2 BEE S 5 70 = 7 FIEORIETH 5.

ARPHEE T, & <IC HIIA/B ° HTV 0O TR ERMOORFIRE L &, /NURIND 72 Vbl
SR DOBREHR SHRICHEIRT 2 Z L 2 A E LTV 5.

B EZEXOBEE

ARHIEHAT OZAEIZ RO WG 2 A N OFBICR LLL T 2 BARE & LIT 9.
O TR « P2 i i AR R O FRAT D -k
@ "= RvIalb—vary . iy —> 7 7 7 RO
Fo, MRV 2 b—r g VICESS M 2B LEMET 5222 T, voy b EERF
HREDTE T 53 BUBSOTRATLE BT D mREEAIZ X DRI TLERFIO BB Lo, /INUEIL D 7 V5
FE R Yl h~OEE BIELET 5.

@ BREOD TR/ VFIAMNR-TERE

H-TIA/BCHTV 5 O FAT 2 43 il O il 59 SLIEL L /N BN T 77 /LT SERERE D R E HRES O 7= 6012
1, BRx RAHEER 72 B LIl AN L T 5. AFEEIT L IS, #ikn sy b EERY =
> b U BEOE FoBusEHii D 720 D% = AR —r o h 22T - BN, M OVINRIEIR D 7 B
FERED /T ¥ a— N N—ZEET G & LTeDs, BRA IR RIS 31T 52577 « BRIl A &
B ORREE CHEMT 5 2 ENMETH D, V& ForBusEHliomE e, M OVINREREIN D 7 VAR SERE
RN EE DO, Bex 22k T TOFRESCHEERN 2 G L CFDO KRB NT A b v 7 22T
A DBMATHD. LIZhR>T, BIEmRORBUER A2 o OMMPRYHATH Y, WHOPCY T AZ00
7T R eV TR REEREE TIIER A TRETH 5.

—102—



HPC@JAXA2015

® SEEDRR

o MRATHEIE 228 2 T H % i/ IME T & DFFRE SR FIEOBEAN SRR AERO BEMEIZ LY, TSRS
F O RE RIFEEN AT DRIEICHONWT, X =27 T U R 2 FY26D 1515#] 5> B THFfE £ T
50% LA LHIET % Z £ TE T,

o itk r v b BB OKE G, vy b DU R LTRSS U, JRHEIH 2R RS T D ZES] -
BRI 2 4 2720, R M OB O KA e~ v IR 2 f N, %oV = F Y
VRl OMTFER BN S L7z
o /NIRRT 72 VD T3 3= 3 BfERF O CFDIRAT 24TV, 03— B A D BB ARG HE R 21572

Fy27
FY26

B1 RO K D ERO B GEHT

: Heat flux estimation for sphere by using adaptive mesh refinement.
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Feasibility study toward utilization of JSS2 for GOSAT-2 data processing
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Utilization of JSS2 for GOSAT data processing
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Utilization of JSS2 for AMSR-E L1 data processing
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DSMC analysis of the rarefied gas flows of rocket, satellite and ISS
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1 HTV RSC A7 A X figkfr
: Plume simulation of RCS thrusters of HTV
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Combustion Simulation of Altering-intensity Swirling-Oxidizer-Flow-Type Hybrid rocket
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: Comparison of characteristics of chamber
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* Case B

2 ELFHEE (QEOHEH)

: Structure of turbulence (Iso-surface of Q criteria)
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Study of high speed fluid dynamics
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ECHERAIRTHY, @l I FREO R TR T REFED 1 D Th D, AFETIIETORE
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BEIEY = v MEE DL~ v A OIREL L W o Te T A =2 IURFE L TE S BT 2%
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MEEE O FRFE A _ LIS AT CAR BN EEROWEIC S 2 2582 6NN T 5.

& BEOR TR/ VFIANRE-THE
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W SEEOMR
JEREIEIR GO Z D, ~ v B, IRERIR DT A—=578, AT LEBRIE 2 2508
WHNNC LT, Bt~ vy @m0 7y MERISIEORFOSE, 39O EEIL (shocklet) ZHJH &
T L@ OB ENFAET DA R L. E618, Y=y MEEMT T, ARSI ANZ5E,
TR PSR DL S D Z &3 5yino T,

M.=15

0.1
Bl EREVER AT O3 D FEI ST o~ v~ Ek A

: Mach number dependence on acoustic waves from compressible mixing layer.
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Va7 OWH T vt A% 647 1t A

TavABHIEY OaTHEEA Ly R ¢ 427

7t AWHNFE MPI

ALy RIESIFE OpenMP, HEHIESI
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= RROAFKIKR

AEEFER

1) Terakado. D, Nagata, Y, Nonomura. T, Fujii. K and Yamamoto. M, “Computational Analysis of
Compressible Gas-Multi phase Turbulent Mixing Layer in Euler-Euler Formulation,” 30th
International Symposium on Space Technology and Science, Kobe, Japan, 2015.

2) SERIRE, BPaRR, Kl B, BHEERL A~ v A MUBCCOBLRIESTEICRIT D~ v R O EE
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a7 B4R [ =7 - hl 1,860,931.53 9,148.68 43.30
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50. BZEADTEILIZEITS RCS Fi5150D T8l

Prediction of RCS Jet Intaraction on Re-entry Capsule
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ERAYES e ZValih) 7 ot l (I AR

B BROD TR/ VFIAMNR-TERE
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HTV-R RO A 7 b 5 G T S R S C FaSTAR (2 & % CFD fi#frz 32 L, RCS
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Temparatuny  Hiat flus
] T

I:m

||m
l-m

40

X1 7 72 VRCSOFUEFH RS
: CFD results of re-entry capsule with RCS

#=+135 dag ¢=0deg ¢#=-135deg
WTT
CFD
X2 1 72 VRCSE Y O
: Heat flux distibution around RCS nozzle exit
[EtE1ER]
17— A BT ) ORGEIFRH 10
br— 2% 38— A
DENAGN 2] a=Nir S 1287 1tz A
TuvAHE00aTHEEA LYy K 127
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& RROLAFRIKR
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® FHFHEE
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Research on future space transportation technologies (CFD on flows in rocket engine components)
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B BEXOBE
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Dual bell / Zvidm - v b1B T 2 v D HHEVERER BICH 53 D80 & L THIfF ST 278,
TN RERB O ST RN ERMIZIAT 72 R E 28 L 72> TR Y, CFDIC L 2 TR oL EE N
Tn5.

B SEEOMR

BEAE CFD o — RIC A X o — 3Rl A€ 5 Va8 A L, Dual Bell /7 X)L « 7 24— )UIREE
Brlicfcx s ko L=, £, HBRER L olIc L AMFHCEF LT,

M1 7 ZVENHABIZEIT 25~ v R, BB - BOSE, B BERER
: Mach number contours at NPR=45, Top: Reacting flow, Bottom: Frozen flow
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SORA-PP SORA-LM

SORA-TPP

a7 EYiH[= 77 - h

79,440.26
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Numerical Analysis of aerodynamic characteristics on H3 launch vehicle
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FHHMEMTALE CTH D720, D2 NRET —4% 2 CFD CTHET 5.
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B BEODTR/NOVFIANR-T&RE
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M1 KEAITHIT AR Cp, 24LJFRE, M=0.95, a=5" , ¢=0")
: Pressure distribution on 24L(IM=0.95, a=5" , ¢=0° )

Mach number
o m 0-100
w 0.001 I
I 0000
0.010

2 bR (ZEHIME A, 24LIRE, ST
: Velocity distribution on 24L(at launch pad)

(EtE1ER]
17— A B 7120 ORGERR] SHEH] (W) ~1708FH GEER)
r—2H #13004 7 — A
Va7 OWH T vt A% K960~ 1t A
TatAHEYOaTHEAR LY RE) - ks2a T
7' AWHITFE MPI
A Ly RIFITHE EEsmZ]
FIHEE S 2T A SORA-MA

H RROATRKR

ZDith
1) H3 =y MRS X7 LB

% FRFAE

SORA-MA SORA-PP SORA-LM SORA-TPP
o 7 EY [ = 7 - hl 6,195,098.13 403.64
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53. HRARIL AV DEAFTIVRICET HHAR

Studies on dynamics of magnetic reconnection
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FHEFRA IR AR O HREN 2 AT 2SS ML, HiVERL~ LD Iab—ig
U EATO ZLINTED.

& SEEORE
RO

S.Kawai[2013]i12 L » TIREIN/ZERE MHD 22— RiE, HEfiEY 2 = L—y a3 VOB G
F3NF-a—F& MHD [ZSHL7ZHDTHD. Lo, K 2x7 > 3 13 MHD $5F OB&R T
BV, MENFEOSETHEHFRE CTho7T-a— RBBR Y 237 v a ~wHaHENE 5 MiFH 50
TRV, AFETIEZOERE MHD =— R CHEIEY 2 = L— 3 U&7, Ra— R TRAET S
W) axsvarOMEERE L. EBiEomilI EEID 77 A~ Z2ikEd 52 & THRR Y =
FvarikE NI =Lk, N H—7"T7 X=<2 X 0 JLFFH CERE Z 9 2 & TEHEO Xline 733§
LT, B Xline 121D 77 XEA NIRRT ONFEXHEE 2R D, Refilftig 77 X€4 RO
A(re-reconnection) N %A L7-(K 1). 7T A< [EIC X 0 9IRS I LUT- Xeline & 7T XEA R
B X0 ZRIIZFEA LT- Xline & ZF 121 forward X-line, reverse X-line &3 5%. forward X-line
IR OT DO R OEB LT DOERIR L. 2o Xline TY ax7 v g b— hEKRD
% &, forward X-line T X% 0.1BoVa, reverse X-line TH L% 0.3BoVa & 72 572(x2). K-> TK
O— R TRAET IR a7 v a i, #@EO MHD o— RCRAETAIHAGA) ax7va kg
WY axrrarb— FEERL, I bITERINRBREMAENREET D EVIWEEZRSZ &M

o Tz,
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0.500 167 0.533 1500

D]

X1 re-reconnectionFEERFDOEFEED A T —a L X —. HAOERIIRI HREFET.
& Zx="60DiZforward X-line, x=30D|Zreverse X-lineZ’S{7{£9 5. forward
X-linel 3EHOX-linedD H17> 5 i b F# L 72 X-line 25 R L T 2.

: Spatial pattern of field lines and current density upon coalescence of the two
islands. The reverse reconnection takes place at x~30.

LY AR

on

(1]

8 w ™ ® x0  m0 » w0 a0
TemafDiVy)
2 VaxZ i arl— biforward X-line TH L% 0.1BoVa, reverse X-line ©
BEZE0.3BVa k72D, X1 OWELIT reverse X-line THOY 2 %7 v g L—
MA—EEDOE—271 0.3 BoV L 72 D4 THS.
: (a) Time history of the reconnected rate. The red linesis for the forward
reconnection while the green line shows that of reverse reconnection. It is
clear that reverse reconnection shows higher peak reconnection rates.

[EtE1ER]
17— 2720 ORGERER] - 5.5
Ar— 285 24— A
Va7 OWH T at A 17 et
TatAH Y OaTEEA LY RE) 0 3237
7at AWH|TFHE L
ALy RIEFIFE 7L
FIHGFE S AT A SORA-MA
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RO

B DM EFREELE A 4 VB~ AMAEZ 52 72 OETRS D 2327 v a O2RTehi 32 =
l/~°/a VEBEATV, R axr v a v OREMICBIT AR —) AR L. ZAb0
FHRICBWT, R ax7 v a VTERBNICBIT 20 K> ThiE L7z, Vaxr gy
= (__T , AFVBENERICHT 2EREIRTHD) 2V axs a7y 7 AR LTy
52 EIZL - T, ZNENORET OO D D, ZHOOMEEIKY 217 3
VOREY (Vaxrsiarroy s <2, ::T“ 13X -line B3 lC I DREHIEE TH D) (2B
T—HT DI ENDoT-. T, B EICBWTRICY axr7va 7Ty 7 A (L) O,
X-lineilt {55 Dk % 7o Bl 22 F‘ﬁ%L%tts&L ) IR g CBROMIERLENE & DIRIEME L 2 HER L
7.

¥Rl

Ep/V)By

/VaBo

K3 6 >DFHFEIIBITH@V axrar7T v A OFMEE, Vaxrsiar 7oy
295 (b) Vaxsvarv®R L, (o) A r—nazEzxizl)axrsyarR

Ex = EgDY2. (a) UV ax7 v a VTERBENELS 251D VEETSH. (b) K
7 v a rOFREMTIIRuNn 1L 24, 2BIZEBIT A Y a7 v a VRO tiRun?) 40)) =
R v a CRORRE(LRBRCER DD, (o) AT7r—NVEEZTHEIET X TOHEIZB W TE
72%. Run1&2A, 2BZ L TCRun 3L 43R LM (M A LBETOHE ith) ZFFO. o TC, U=
X7V a URIIMIZIMEFE L0, FIEREEDIZIID Y2 L L EEFET 5.

: (a) Time history of the reconnected flux ® and (b) Reconnection rates Eg, (c) the
rescaled reconnection rates E; = ExDY/? as function of reconnected flux @ in six
runs. (a) The reconnection process is substantially slower when the sheet width is
thicker. (b) While the reconnection rate in run 1, 2A, and 2B, overlaps with each
other as well as that in run 3 and 4 in the early stage of magnetic reconnection
(d/B,L < 2), (¢) all of the rate overlap in the stage. Note that run 1, 2A and 2B
have the same M as well as run 3 and 4 do. Therefore the reconnection rate does
not depend on M but clearly depends on D by D~%/? in the phase.
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(EtEI1E#HR]
17— 2B 7= 0 ORGERR] - 1205
r— 25 67— A
ENAPNZ AN S 207 & A
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7' ANWHI|FE MPI
ALy RIFFIFHE - OpenMP
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1) M.Ogawa, M.Fujimoto and S.Kawai, Study of fast magnetic reconnection by using newly high
resolution MHD scheme, SGEPSS(Tokyo,2015,11)
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54. RIS LDy I OV RNEIRDEI HZHAE

Aerodynamic Research on Flow Path Configuration of a Scramjet Engine
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VYD 2 ENTE, ARNT Y hOIINLEFY ONEEZEE LTS DI ERgroT. ZOFEICK
D, REPERALE OB A AT 2 LN TE, ZOWBRO Z L AR E MRS K 2 [ZIXE ORI
FROBIE R Z RILTR L, RIRFHCRBERRE A L AT/ A (= P U %IR A T7R) I8V CORRANS 3
S OS8R, ABRIICHR > TAZ. RV IEIX 7.1mm ToTh 5. 56 EmI A T v MERETI
EE BRI O A ® L. — ), WEBMHTFEOR— T ANVEA ST v MEETIE, =2 Wik
IR STV D B BRI O PO 2 BTV 5. RICHERIE N T Y 1518 A I 2/
TN ELTH, A N7y MU BER SN EREHIEE EEERICA VAL Z E B3 ghoT. 2
DZEFT P UNOBREMFROSEFEC LT H DT, ZOTECLY =P of itz m S
L AREVENE D .

IR w S

Ve e _ gy SRS
a) 5/ S A 7 v M b)R—FTANVBA RT v MERE
: 5/5-Height Strut Configuration : Boat-tail Strut Configuration
<V BRI DR > <WB & FIAATEARAETERE >
: Tested engine : Improved virtual engie

M1 A BT v b JPRE— AR OV TCFD TRk
: Two strat configurtions — compared by means of CFD
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a)s/brm S A T v MERE b)AR—rTANVBA T v MERE
5/5-Height Strut configuration Boat-tail Strut configuration

B2 BRI & B & AT T IR T AR
: The effective streamline and virtual streamlines passing
the points set parallel to the back-ward facing step.
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2) Sato, Fukui, Watanabe and Munakata, "Virtual Experiment for Optimization of Fuel Distribution
in a Scramjet Engine”, AIAA 2015-3598, 20th AIAA International Space Planes et al Conference,
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Research on Design Exploration

B EERE

—fXAIZE

B EXORESE - #BEE

B - FHASEIZET, KL 22 (oyama@flab.isas.jaxa.jp)

MR E K, SR KE (terakado@flab.isas.jaxa.jp)
HRUKS:, Flila: 52 (abe@flab.isas.jaxa.jp)
WK, Taufik Slaiman(taufik@flab.isas.jaxa.jp)
HAKY:, 2= #HiE(lee@flab.isas.jaxa.jp)
HUR R, AT (fukumoto@flab.isas.jaxa.jp)
HHEK%, Fortunate Nucera(nucera@flab.isas.jaxa.jp)
HURKFERFDE, 1B H A (asano@flab.isas.jaxa.jp)
HORRFREDE, #E—(morihira@flab.isas.jaxa.jp)
B TR, A5 IE R (matsubara@flab.isas.jaxa.jp)
FRIEE N RSP RS RE, AR —ik(morihira@flab.isas.jaxa.jp)
HORKRE:, NEER+(dkato@flab.isas. jaxa.jp)
HORBIRLRS:, /NERER (0ozawa@flab.isas.jaxa.jp)
HOREIRLRS:, R A7 harada@flab.isas.jaxa.jp)
HURFIRI RS, W72 F(nakano@flab.isas.jaxa.jp)
Nanyang Technological University, Sirigatti Daniele( sirigatti@flab.isas.jaxa.jp)

& EX0B/M
FHBFIEICRT 5 2255 FRIEAREIZ B D W5

B EXDOBR
FHPFEDEICRT 522K FHRAREIC T 2 MR 2155,

B EEORTR/NaVHIRANE-TEE
FEEBRTITERT S 2 L REE LW BRREHEE 1T 2 L.

# SEREOMR

CFD & £ HAELEH R 2 W T, 23K ERITHRO TR DS H ARG HE L 21T > 7. HAB
BT DEbke, )3, )MEFIALE & FILR L OEOR/METH L. % HRIRRGEHRBE(LORS
R, BRIZSTFOX v o3 —%, FllEH LTI EDF ¥ o3 —Z K OIR A R RR K R THE O 3
& LTRWHREZRFS Z & 3bioTe.

—131—



HPC@JAXA2015

! - I':,. ..\‘
T REeCEE
e RHEM o EM|

1 RALKERATHEO TR D2 B R R b O #E H
: Result of multiobjective design optimization of airfoil
shape for a flying-wing-type Mars airplane
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56. KRR AHDHEZENFE AT LOEEL

Sophistication of prediction of aerothermal environment on atmospheric entry vehicles
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1 FaSTARIZ k%737 ¥ =— bOGBRIAET VOEFIHT, 0 M=1.6 |23} DHEELEL L v
2 V=L Uil ol (B a2 U—LUmifg, T i)
: Comparison with Schlieren image of density gradient, o M =1.6 (upper : Schlieren
image,lower : simulation)

i I =100 kg m*
i I =10 kg m*

I e rE e A e
1 1

0 1 2

B2 KERKEEAD T E/MIKT D M=1.6 TOBNLERHTOR R
(f£ : B D~ BN, A7 0 71 7 2 VIl ORI E)
: Dynamic stability analysis of a Mars entry capsule at M = 1.6 using LES

(left : instantaneous contours of Mach number, right : time histories of angle of attack)
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1) Matsuyama, S. and Fujita, K., “Dynamic Stability Analysis of a Mars Entry Capsule using
large-Eddy Simulation,” ISTS 2015-e-06, Kobe, July 2015.

2) TEAKECORES, B, gaARfEz, BEREFR, “WAET L CREE L TDBEE T v 2 — ORISR
B, WZEFHPREATHES, 2016454 14H.

mEERES

3) TEAKEAHS, EPIAHE, $aABE, BRIk, “WHAET VTR L7-BEE ST v a— N OTNGiE
M, MiZelH B4 TES, 20164547 14H.
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Multi-dimensional MHD Simulations of Supernova Remnants
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BT - FHAEEET FU BT R, mifilsE(takahasi@astro.isas.jaxa.jp)
HRR B  FHBEEIT TR, 2 Jkfi(slee@astro.isas.jaxa.jp)

e % J0)=]:5)

Development of a multi-dimensional platform for magnetohydrodynamic (MHD) simulation of
supernova remnants (SNRs) with the capability of handling a complex network of microphysics such
as nonlinear particle acceleration and non-equilibrium ionization (NEI) of hot plasma, and the
calculation of the associated observables like thermal and non-thermal photon emission in
multi-wavelength.

W BEXDOBR

1. Using the simulation code to model and interpret observational data from space telescopes, especially the
upcoming spectroscopic data from the new Hitomi satellite.

2. Investigate multi-dimensional effects at SNRs in inhomogeneous systems (e.g., interaction of shocks with
adjacent dense molecular clouds).

& BZ2Oh TR/ VFIANE-THEE

The computation capability of the Sora system is essential for testing and running the developing
simulation code in sufficient spatial resolutions and for a long enough physical time period to be
useful for direct comparison with observational data.

¥ SEEOME

A working prototype of the targeted simulation code has been developed this year, thanks to the
availability of the recently updated Sora supercomputer. Currently, our code has the ability to model
MHD evolution of a SNR interacting with an inhomogeneous medium such as molecular clouds. We
have confirmed important effects including significant amplification of magnetic fields at
shock-cloud interaction sites that are believed to be crucial in facilitating efficient cosmic ray
acceleration and hence bright gamma-ray and/or non-thermal X-ray emissions observed from young
and middle-aged SNRs. Secondly, we have successfully incorporated a fully functional unit for
handling NEI plasma that is able to track the ionization states of important X-ray emitting chemical
elements in a space- and time-resolved manner. An accompanying X-ray emission code has also been
written and tested.
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Further careful testing and development of the code is ongoing. The code will be put into operation for simulating
realistic SNR systems and their X-ray emission in the near future.

(x10°18)

¥Y-Axis

1.0 2.0 3.0 4.0 5.0
X-Axis (x10°18)

Fig.1 Detailed distribution (colorbar: mass fraction) of ions behind a strong SNR shock interacting
with a clumpy molecular cloud in 2-D. As an example, Si ions are shown here. This information
is used to compute high-resolution X-ray spectra from the NEI plasma (see Fig. 2).

[
e

E? F(E) (keVcm™? s7!)
S 8 8 8 9

[
=
=4

10° 10’
E (keV)
Fig. 2 High-resolution X-ray spectrum from a 2-D MHD-NEI simulation of a SNR shock interacting
with a dense and clumpy molecular cloud. This kind of space and time-resolved spectra can be

used to model future Hitomi data to extract key information such as on the nature of the
supernova progenitor stars and the poorly known physics of space collisionless plasma.

—137—



HPC@JAXA2015

(GtEE#R]
17— A& 7- 0 OFGEERR] - 15MH5R4
Ar— 28 17—
ENAPNZ AN S 1287 ot %
TavABHEYOaTHEEA Ly R - 127
7 a - ZWHIFE MPI
A Ly RUFEHIFE - L
FAHE S 2T L SORA-MA
B RROARRKR
AZEHR
1) ISAS FHEMFRGES
W FRHFIRAE
SORA-MA SORA-PP SORA-LM SORA-TPP
o 7 EY R [= 7 - h] 90.12 30.24

—138—



HPC@JAXA2015
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Simulation and analysis of candidates for the lunar landing site
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: lunar northern polar region illumination simulation/slope map
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1) THEERES v a > AR REM O], B 4, ST, KEAE, BB, 5559H
FHAEHMEAEHS, 1D07, 2015
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2) Japanese Polar Lander Study, Exploring and Using Lunar Polar Volatiles, The International Space

Exploration Coordination Group (ISECG)

http://lunarvolatiles.nasa.gov/wp-content/uploads/sites/6/2015/04/Japanese-Polar-Lander-Study.pdf
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The study on an optimal control of flow field
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: The time variation of the lateral force by Karman vortices
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NLFFF calculation of the solar coronal magnetic field based on Hinode observations

B EERE
JAXA 7o =7 K

B EXOREE - #BEE

AT - TR KRR A%, 1E/KECC(shimizu. toshifumi@jaxa.jp)
AR R« KRR BRRiFseRl, )il (kawabata.yusuke@ac.jaxa.jp)
AT BERFRF e B RETeR FHB IR Rl LR AR,
I IE (takemasa.miyoshi@riken.jp)

& EX0B/M

KIGRFNZBT DR BGTHLIRG 7 VTN ED L D REHEE TED XK ) el CRIT 5 0%
B,

KEGEREE TOOT) BNEFS L TV A IR Chie b MRS CElE a7 MU~ ~ 7 2 REE R
KL LT, 74—A7V—%RELTCan FOGEEEHETET 5.

% BXOBE

KEG@RERE TOOT] TSR 7 U7 033848 LICiE O KGR il 2 N T 7 +— 27
U —BEGEIHRZATY, 7 LTI 2 2w Fiid L OSBRI C B 207 e a5 5.

% BEODTR/OVFIALR-T&RE

KBS TODT) OEZefiREE DRSS % VN3 TTOMIDEHEIZ L D 7 +— 2 7 ) —RihE
TV U ZIT AN O RBRGHREBRE N R R L7 D,

B SEEORR

T —AT7 V=T ) 7 KO HEE ST TR D BTN TR S < 6D U R A
CEWKEETH LTS 5T, —ELARWVERLEFEEL, T V7 OUEO LI 2/ LT

—143—



HPC@JAXA2015

1 BROERIE TOOT) MBI L7 KIEREORS:. 3, SOIFULT7 +—A7 U —1%
Bt & o THERE SN2 BE IR ok, RO 2 X — 1 3ERNRBLINIZ X 281 D U IR
3ER

: The magnetic field lines inferred with non-linear force-free field calculation (yellow
and green lines), which is overlaid on the magnetic field map at the solar surface
measured by Hinode. Red and green contours show the position of flare ribbons
measured in UV.
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2) Y. Kawabata, T. Shimizu, "Homologous flare occurred at the quadrupole field", Japan Geoscience
Union Meeting, Chiba, May-2015
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3) JIHmfAEL, fE+7H3C “Studies on homologous flares quadrupole magnetic field using force-free field
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Numerical Simulations for JAXA’s Development and Research Projects
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: Coupled combustion gas side and coolant side simulation
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Research and Development of Predicting Launch Vehicle Acoustics
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K1 A 7o RS HET RO B ERAT.
Wik« ~ o g, S8 [EAE)
: CFD/CAA results for Epsilon launch vehicle at lift-off.
(Hydrodynamic field: Mach number, Acoustic field: pressure fluctuation)
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Turbulence Method to Transonic Flowfield of a Payload Fairing,” AIAA Paper 2016-0544, 2016.
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Research on high-frequency combustion instability in rocket engines
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: Combusting CFD for LOX/H2 single element test case,
Top: Temperature, Bottom: H20 mole fraction
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64. 07y FBRAT —SHGHIRE

Acquisition of rocket reentry data
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B EXORESE - #BEE

B - FEBRFGHRY BB 7E == b, FAAE " (ishimoto.shinji@jaxa.jp)
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WFFEBRFERFT SHIUMFTE == b, @i B (takama.yoshiki@jaxa.jp)
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17y b OWRMENTIAR 57— % DS,
FFZE B K VRPN R ISR 2 Bl D #FE.
@ BXDBRE
AT 'NEHRGFL, 07y PDBEASE T — 4 2155.

B BRODP TR/ VFALR-TRE
2N TR D,

W SEEORE
CFD THh 7B/ DZe J e A e L T-.

B1 FZEAD 7o CFD fii% (M=0.6, AOA=40deg, *IFrfEiD Cp 434i)
: Cp distribution of reentry capsule (M=0.6, AOA=40deg)
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65. A Yr—SLEEYMIINIoOUIZEITAERER ED =D
IO ET—RFOHEFTE

Numerical Simulation of Ejector-jet Mode for obtaining higher performance

in Rocket-Ram Combined Cycle Engine
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B EXOBE
AR TR ER OO, BEVA 7NV P OMEREEZITY. EaYA 7 v
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v b e B REEHIE— REE XD Z LK - TC, Bk b FHZEMENE F CTOILWEEhERZ 71 /38—
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BEENS T ALY 2y b« = F~OBITEHIDIFZ Y =7 % - =R THY, TORFTFIEOMHEST
ETHIENENTHD.

B BRODTR/ROVFIRANSR-THRE

TV DRETFEE Y I A L=y a ALV ENIT A ETHh D ERTIIH LT Y U NER O
NOENREITH . Tz, NT AR v 7 RIIREEICLY, xR TOMRMITZ21To Z LT
5.

B SEEORR

a7y MEIRNT Y = 7 ZHREIC G- 2 DMREZ BMERICTHH N, GO EZH OGN L. £,
TR OWT B EE AT o 7.
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1 == ZNO~ v AT @UBII ORI
: Mach Number Distribution (a)Initial (b)Improved
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ALy RISITE L
FIHFE S 2T A SORA-PP

B EROARIKER

) #HEZ YO 2y ZERON EED S LIEBRSEEORT], #5690 FHBFEEnE A G HS

2) Numerical analysis for higher ejector-jet performance in the RBCC engine combustor model,
ATAA Scitech 2016

3) HET VUMM LA BIE LIS ET Y = 7 X O, QTR L R YT A

B FTRFAE

SORA-MA SORA-PP SORA-LM SORA-TPP
o 7 EY R [ = 7 - hl 462,210.28
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66. A/7yh-FEHEEOHER TR BIERN

Numerical Simulations of Propellant Management for Rockets and Spacecrafts
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WFFEBHZE MY 35 =mf7E— = b, AT —Rf(fujimoto.keiichiro@jaxa.jp)
WFFEBAFEERM 5B =Fe=> I, HEFT f&(umemura.yutaka@jaxa.jp)

& EX0B/M

nr oy b FHEOBRGBIRICBVNT, TR, R a—X LU= ¥ RS K IR
HHEER OVEREARFESARGFO U A 7RI FEH S 572018, HEHER T R T DR D HEER OB
R E 2 BRI TRIATRE R BUH Y < = b —3 2 Ul 2T 5.

¥ BEXOBR

By b5 K O HTHEOHEE R R 5 HEER BN AT 2 00| BB ATAE A S S = L— 3 4
AL, TR, BRI —x b L O Uy SRS KIS DHEE R FY24 4
T 1 A= —E@ TR A2 BT 5.

% BEODTR/ROVFIANGR-T&RE

1y MROFHEOHEER TR & T 550, HElERESY o 7 ORLESR, =Y DS —RR T
FOALR—=F MIMA, vry b FUHEOKREHE T O b OOBT b LE L 725, ZORE,
By b TS O SRR A TITE T UL LT - B it 2 i 2 B8 H Y, A= a [
W RBIBGEHEN VA TH 5.

 SEEORE

o X—RRTTHROERTA B E LT, MMRIRIEAIC K 2 BE H AR OG22 FEhi. & &
TR RETH D Z & AR LTz,

o St r v FHIFADWRIAKRFZ Z > 7 MIREE ISR L2 A& LY > 7 OBWEE T V2 BT
HZET, FrUBELIKKFEOBITANERIT 2RI LI, 7T A T — 2 DX 7 BERE 2 R
THZ LG LT.
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1 BEIRIEAARIC L 5 Bl v AR AR AR
: Validation result of chill-down process in cryogenic pipeline

17 —AH 70 OfRGERH

r— 2%

DENAGN 2] a=Nar S
TREAHIEYOaTHEEALV Y N ) 0 137
7a v AWHIFE
A Ly RIFITFE
FIRFHE AT &

B REOATRKR
OEEHE

33485
17 —A
127 12¥ &

L
H#hili5 ]
SORA-PP

1) Umemura et al., "Numerical Modeling of Boiling Flow in a Cryogenic Propulsion System" 51st

ATAA/SAE/ASEE Joint Propulsion Conference, Orlando, FL, July 27-29, 2015.

o FRFAE

SORA-MA

SORA-PP

SORA-LM

SORA-TPP

o 7 ERY R [ = 7 - h)

522,583.57

149,475.49

2,386.73

5,394.22
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67. BRE XKD RIEEICRE I S HBUERITAT

Numerical study of the convection structure in planetary atmospheres

B EERE

—fXAIZE

& EXOEMEE - BB

B FHAFCHT PLANET-C, #ZL#F—B(sugiyama@gfd-dennou.org)
RS« FHBEEAT PLANET-C, ZEkliF(hando@ac.jaxa.jp)

& EX0B/M

BB OXIIAIE 2T D 2 OB R BIER ST 7V (EGRET V) ORI L, ZDERRKKA~DiH
MzEED D Z & T, @REERD)»SE OBINEZ RS 212D OBEE T VI ZREH T2 Z L2 1
LI 5. ERGTET VT O TEIEEER O R & S RIREK D ) = OB R 2 a5 2 L T,
BEROMTHGU G 2 EROTLIZE T 5.

B EXDOBR

EfRfGT T VA B L OO E AW BIEERZITH 2 & T, @R RKOXNED 3 IRITHI7ZREE
WaEim L, SDOICKHRRIEOENENGERKOEINC KT T OWTERT S, KFEEDORX
PRI, SRERE R OXTGER) & ZAUS L > TERSNDEAEZ 1 SDOMETT /L OO FTFH
B D 2 & THD. MRS % 2 BEAFZEC BV T, HREEFEOERKIOZOIZ, FHHEE
SRNERE K 2 WRITIZPRE STz (B2 11X Baker et al., 1998, 2000; Imamura et al., 2014). =
7o, PEROEITIZEITINTIE, HIEROE BN IE DWW RRERI IR AR N VRET VTR AIA
ENTEY, BN SEHRICED EFTOETEBITMHNTWS DI TiEZvyy (21, Bougher
et al., 2006; Hoshino et al., 2013) .

& BZ2Oh TR/ VFIANE-THEE

St & R BT DI 7o MBI L BER OB % 21T 72N 2 D DJRWGEIR A gk L CTIT 9 720121, A
— =T 2 — A RRARTHS.

B SEEORR

W72 D OfkE S LC, nEFTICIAWEHRTER (B 35~130 km) Z (R L7-ACEERE 2 Rotd
KHREE 2TV, SHEIROE R OMWE 2. FORE, SBEHREAT-T L o RE\EHENEL
SHBTE, SOICENENEEETAHFE2 IR D2 LN TER, RIS, 3 RThHIEZ TS 720
DFE—HE LT, WERO%RE (EE 40~60 km) (245 H L7 3ERIHFZE (Baker et al., 1998;
Imamuraetal. , 2014) & [FEEOREZ W= iiER O 3 RocetE 21T 7-. 1 X Imamura et
al. (2014) OB ETEHONIZSEIEE DKW TH 5. SFoN- EFRE FTREROKE SIXFRED
2m/s BRETH Y, XH/b— N2 Ko THIHI S - SnEFE & [FIFRE CTh - 72, Fox OFERIINERD 2
WICRIA TR O NSO EVENRS A R T2 0O TH D Z L LD b=, ASkiTshE
FINZ &0 JROEHRAEIR AR LTz 3 IRoTORHRE R 27792 2 & T, sHiioo B/ OMEE % 3
REHETETHD.
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: Horizontal cross-section of the vertical velocity at 52 km altitude.
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1) #ZIuE—EA, JImat, NEIERE, AIEIERE, R, AR W, M Y, £REEREATRE L2E
RHROSWITEMEF, HARKEFS 2015 KRS, 2015/11.

ZDith

2) BEIE—B, I, NEER, AR, TR, AR B AR S, @REERAEE LZhE
KOS TTEME R, HIERFERGR - HIERERRE 2 2015 KRS, 2015/11 (R A X —F5%) .

3) KRR, BILHF—B, /NEIER, TEESY, S8 Rl AR R, SREIIE ORI, HiEk
Tl - HIERECRREIES 2015 AR, 015/11 (KA X —3EK) .

4) B, NEER, SRR, SR I, AR Y, SRERAZE LI EnE RO ST,
AARBER 2 2015 FRKFERS, 2015/10 (KA ¥ —%%K) .

B FRFAE

SORA-MA SORA-PP SORA-LM SORA-TPP
o 7 EY [ = 7 - hl 772,652.60 1,330.60
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68. GPM 2Bk[EK v T DT —2RUEFEDTRZ

Research for data assimilation of satellite global rainfall map
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NICAM-LETKF > 27 A% 8% L, GPM fii & &t o HERBLHIR L ) GBI S oA Rk 7 m
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 SEEORE
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GSMaP, MU\, firE~A 7 vt AMSU-ADREERE T — & ORUE ORI~ D728, HEkR
B — % PREPBUFRO A% Rk L7z 22> b r—/L 3Bk (CTRL) (22T, GSMaP# BN L 7= %5

(+GSMaP), AMSU-AZENIL 755 (+AMSU-A), W54 BMmL7=%6 (ALL) #%/7L, o3
NTN3y AMZE L CEET 5 2 L 2R L=, Zh b OERRK AR L, GSMaPS,PAMSU-A
T A RN OREE % W95 2 & s Uiz, s &L, T— 2Rk kR THY, FHIO
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FER 3 » A HORERE RS &, AMSU-A ORUKIC K - TEICHIBEL ORI 2 2 2 & & s Lz,
ZDJFA & LT, LETKF _n’ﬂlﬁkihf%é SRS, BEEEIRE T — & OISR A T A IEFER
ENEZON, RHIMOLEIEOT-OITITHIRD AT LFHRBBMEL 125 Z & oyinoTe.

(o) PREPBUFR + ANSU-A (Glevel 6)

1000 - T n 0.2
15JUN 1JUL 16JUL 1AUG 16AUG .
10 _LB) PREPBUFR 4 GSlcP_(Glovel-5) o
20 1
50- 0.05
588 b R = LI o 31 e St sl R T R i il b R A S R LA -0.0¢
500 - -0.1
1000 T T . T -0.2
1JUN 15JUN 1JU|. 16JUL 1AUG 16AUG .
" (c) PREPBUFR + AWSU-A + GSMaP (Glvel—6) -03
| el SRR -0.4
""""" -0.5

1JUN 16JUN 1JuL 16JUL 1AUG 16AUG

M1 ARERCEERIRE) OTRRZE DI LORERS. il (hPa)%:/T‘f (a) +AMSU-AZZEH, (b)
+GSMaP38, () ALLFEBROCTRLERIZRIT 2 2b A7 d . Hiddas, RIdcELR~7.

: Change in the global-mean temperature analysis errors (K) due to the assimilation of
additional GSMaP and AMSU-A data. The ordinate indicates vertical levels (hPa). (a)
+AMSU-A, (b) +GSMaP, (c) All experiments relative to CTRL. Blue (Red) corresponds to
improvement (degradation).
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U—rvavy”, g, 2015/12/1

2) ke, NICAM-LETKFOPBHZRYL, NICAMBHRE#H =, #itR, 2015/12/7

3) Takemasa Miyoshi, Ensemble-based Data Assimilation of TRMM/GPM Precipitation
Measurements, JAXA Joint PI Meeting, Tokyo, 2016/1/22

4) ZAEETE, “££JJE$E7II/NICAM&U\ BEIE 7 VSCALE & fitl - 7= 22807 — Z [AfE” , GSMaP & O
Ry I 2 L—2WEES, 4R, 2016/3/18
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ZDith

5) Koji Terasaki, Data assimilation experiments with GSMaP and AMSU-A data using
NICAM-LETKF system, JAXA Joint PI meeting, Tokyo, 2016/1/20

6) Shunji Kotsuki, K. Terasaki, G-Y. Lien, T. Miyoshi, K. Eugenia, Ensemble Data Assimilation of
GSMaP precipitation into the Nonhydrostatic Global Atmospheric Model NICAM, The 6th AICS
International Symposium, Kobe, 2016/2/20
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69. GPM/DPR DT —42Z{EMEBIZHF5R /0 FI A

Utilization of JSS2 for GPM/DPR data processing
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1 JSS2 & TKSC/GPM xfiii & ooifs
: Interface between JSS2 and the GPM Ground System at TKSC
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2 GPM/DPR o FHALERRFH] A D
: GPM/DPR Re-processing Time (Estimated)
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70. H3 7OV O EDO S R EEFE

Aeroacoustic simulation of launch configurations for supporting H3 project
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: Density and pressure distribution of the clustered 3 supersonic jets
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Study of high load numerical simulation tuning
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Investigation on Small-scale Scalar Mixing in High Reynolds Number Turbulent Jets
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Study on the Unstable Transonic of the re-entry capsule
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Research of simulation technology for frontloading of combustor design
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14600 step

1 BEMEZEC K DURNIEOTERK
: Formation of liquid film by wall impingement
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: Vortical structures observed in DNS of a separated turbulent boundary layer.
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The simulation of pressure and temperature surface distribution of free flight object.
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: Calculation results of the surface pressure distribution of the
free flight object using FaSTAR (360m/s)
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Thermo physical simulation of asteroid with complicated surface geometries
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Acstercid [uokawd surface mesh, 49152 (Gaskell o1 8L,2007)
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: Synthetic surface temperature using a numerical shape model of asteroid Itokawa
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CFD Analysys of Wind Turbine
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6 YVortices

x/D = 0.0 x/D = 0.75

B1 EEDSAT (ER 280, T - 3f3)
: Vorticity distribution(Upper: Two-bladed rotor Lower: Three-bladed rotor)
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Study of numerical simulation for 3-dimensional buffet
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CFD analysis of wake vortex of a wind turbine
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(@53 2 =10, 1= 6.67, F: 1 =4.167) * Maximum vorticity of tip vortices
. distribution of wake vorticity
(upper: 1 =10, middle: 1 =6.67, lower: 1 =4.167)
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Performance evaluation and speed-up tuning of UPACS on FX100
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Computational Fluid Dynamics for plane liquid sheets atomization phenomenon

caused by the current of air using the VOF method
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: Comparison of the liquid sheets structure
by thedifference in pressure condition
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Development of Particle Image Velocimetry to Large-Scale Wind Tunnels
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Development of 3D CFD Core Software for Automotive Engine Chamber
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Aerodynamics performance evaluation and pressure signature calculation

around supersonic flight model
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: Pressure coefficient contour image
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Study on Aerodynamics, Aeroelasticity and Flight Dynamics Coupled Simulations of a Projectile
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: Mach-number & A.O.A-dependencies of aerodynamic normal-axis forces
(Upper: CFD, Lower: Wind-tunnel test)
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Origin of material substance, thermal history and magnetic field generation of Mercury
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Multiobjective design exploration for Aerodynamic Optimization
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High-fidelity numerical simulation of supercritical turbulent flows
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Numerical Analysis of Aerodynamic Characteristics of Slender Body

& EERE
JSS2 REEHL[RIFI A

B EXORESE - #BEE

UL - BRENI R PR TPfgepe, bk —(kitamura@ynu.jp)
MERLE - BRIRENIRY: BT, Hififhth(aogaki-takuya-rf@ynu.jp)
REEENT R PR T, ILIERES (yamagata-ryousuke-fk@ynu.jp)

= BX0OBM

B e 7y MCRE SN DMEWIRO A OFNGBYNEDZEN R G 2 D8 BOMA &, X1
BN RDIRR.

@ BEOBE

£, BUERR SN TV ORI OV THERFFICB T 2 EE R 21TV, BIEE D ofth 50522
TIREC G2 5 308 2 E BRI 5. 2 D&, 73 ZADMIRTIPREE 2 SIC L 582 iiA L,
F 0 BWET RN DN OMIIRIRE B RT 5.

@ BEOh TR/ VFIANE-THEE

WEOBTERFIE L D, AFEIZITD < & H 1,000 FER AT HHN 0o TS, ZOHBOIETE
WEtRZEER, KRFEOU—J AT —3 3 VOB TIT ) FTHEFENTII RNV 2D, A 2RE <HN,
RN 2 KiEICHIC & 2JSS24FIH L7-.

& SEEORE

PR o 7 b 2R Lo RIS O oS EauUS SV T2 T 2 AT Lz, GHRERERIE, b
JE&3 2 JRTRRER (2 W TRE 2B OMA I THA L IFEHIEOHATE, 2252 EL <A TH
7. FElo, TS OWABIGR2 N RHEDE U 2 JRIK 2 iR LTz

—223—



HPC@JAXA2015

B HA60EIT IS T D AR O SR
: Vorticity Profiles around Slender Body at AOA=60"
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Kinetic modeling of collisionless magnetic reconnection
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Numerical Study on Combustible Flow in Supersonic Flight Engines and Rocket Engines
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Comparative numerical study on the structure of convection in planetary atmospheres
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Construction of LES Model for High Mach-number-turbulent-multi-phase-flow model based on DNS
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Studies on nonlinear vortex dynamics in the later-stage of laminar-turbulent
transition in compressible boundary layers

B EXRWE
JSS2 REEH[EFIN

W EXOEMEE - BB

BT BRI B TERE AR PEBREE TP EIL,
FATH—HE(matsuura. kazuo.mm@ehime-u.ac.jp)

@ BXOBRM

FIROELL LD & 2 A4 2 Mt 5 LA WIRIE] 0 (BT DR ST S iU C B 1 D I8 B
TR~ OERRIT, Fox 3BT 2 AL OER & ik L C, BB OV TR K D B iE
s & RV EOFEIANRIE T % 70 EE AP AR & W o MR 3 2 <, TN OMAEEMD
SR L5128, TOMBMEIET 2FMRHORRB SN TS, ABZETIE, MBS
TROND ERES T CR T D@M—ALRESOEZE Y I 2 L—a 2L, BIRRICET 5
HRIEMBN )22 B 2 Z A RTH 2.

# EXDOBR

RS I D S K 0 TR S LD B DI i HELTTICE D SLREB DEHE Y I 2 L—va V&
T 5. GO KBBIFEE T —F 21, BB RIIBERIC BV THN D MR- E = PO Z
BaFEL, TOERSERREZ# T 5. £, ERNEEILEZZEXDZ LIk, BRI
DL RIS,

B BEOhTR/AaVFIANE-THE

R HRAUC 1T D 8RB, B E RIS K DL NEE LU EREH AN Th 5 7= 0%
BHGOMAOT-OIZITHEY X 2 b— g UL FR L 70D, — 5T, BEAEERITHEEL
ICHBUEZTH Y, F BT EGN OO ERFMEIC L > CEBNE Z 012 K R 5772, EkEE 72 KA
FHE 2B CRTRRIC T D RS D A X U IMRZED 7 v T ¢ T R |9 D EEI Ao TV D,

2 SEEOMR

~ N 0.5 DR~ v NBIRICE T DI EREMER DO R 2 L—ra U ESEGE L, ERRhERE T
WRENZ R BND AT B ARDIERIZ Db D8 1A LN U2, £, 5% KBENYHE % L
THODORE L E5T-.

—235—



Mach na,

M1 EAEMEEBELIE 1T DT B ARG OTERK

: Generation of hairpin vortices in compressible boundary layers

HPC@JAXA2015

[GtEE#HR]
17— A 720 OB 2RF ]
Ir—2F 17—
T a 7oA T a2 % 8 ut %
T AHEYOaTHEEALV Yy ) ¢ 427
7 at ZWH|FE MPI
Z Ly KA EEanizd!
FIHFFE S AT L SORA-MA
B REOARKR
L
B FEMAEE
SORA-MA SORA-PP SORA-LM SORA-TPP
o 7 ERYEER] [ = 7 - hl 10,737.49

—236—



HPC@JAXA2015

103. EX®FERZAV-ERE=HERERERTI—FORESELCRA

Development and application of Multiphase flow simulation code based on Cartesian mesh
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: Visualization of wake vortices from multiple particles interacted with shock.
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: Visualization of deformation of air bubbles in water by two-phase flow simulation.
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Direct Numerical Simulations of Developed Turbulence
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: Turbulence intensity of turbulence of a non-Newtonian fluid confined
in a precessing sphere.
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