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Fig.1 : Wall-modeled LES of transitional and separated flow over an airfoil
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Fig.1 Pressure force increment from air only condition for ramjet duct
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Fig.2 Comparison of wall pressure distributions along top wall center line
between pre-test CFD and experimental data
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Detailed numerical simulation of early mixing and reaction of a liquid fuel spray
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Direct Numerical Simulation of Turbulent Flow in Channel with Riblets
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Fig.1 Non-dimensional amplification parameter of Case 1, 4 and 5 as a function of
wave number. Re = 2000 at Case 1, 1000 at Case 4 and 3000 at Case 5.

Fig.2 : Density field when a droplet is formed.
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Numerical simulation of multi-phase detonation system
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Numerical Study of Relativistic Magnetic Reconnection using R3MHD code

@ WRINL—TF

WERESE « ARBI ISR ENR0E Ry Ialb—vary7ny=s |k,
LS (takahashi@cfea.jp)

@ FHEOEN
FTRAF—KEBHEGETHR SN 7 LT BERO—IIR ) ax7 v a ilidbnsE2 6T
WD, Loy UMXRIERIOEES Y =227 3 a o OBERIIIITEIZ D 722 <, FRIERST OMR % B8 L -A7EiiE
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Development of planetary atmosphere general circulation model and numerical experiments on a variety of climate
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Comparative numerical study on the structure of convection in planetary atmospheres
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9", Baker and Schubert (1998) [FIERIZKBHE Tz 8E L7 AKE—ER72 288 2 5- 2, £ OIEMOIN
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Sub-grid scale (SGS) modeling for Earth and planetary dynamo simulations
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Roles of pickup ions in a collisionless shock: Parameter survey
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Numeircal hydordynamic study of radiation mechnism from gamma-ray burst jet
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Circumstellar Disk Formation in a Magnetized Cloud Core

@ WRINL—TF

WA - JUNIRY: B PAFZERE, BTH IEf#(machida.masahiro.018@m kyushu-u.ac.jp)
WFFE 4R BB ANHBREE T, AP (matsu@hosei.ac.jp)

@ HEOHM

BEITEFMABROTTIHAT S EEZ LN TWS, IFEOBINC L > T, HBESCENHET HRHMEAT
HONTFEaTPELBHEN TS, F£—FHT, HENHEAELTWDEEZ LN EBMEOE
WHFET S, UL, ZOMBEROBSZEHESIT 2 Z L XHkRV. 2, EMEsHeE
THELINE, EORETHHFMIEL ZOH & FIET Z EBHERRW O TH S, Dk, H1TE
a7 LR LB ERS S v 7 7 ThH DI OHEA: L R A F R 5 2 LITEE T
bh. ZOWETIE, ZERTFECIIEES I 21— 3 U E2HWT, BREMS FEN TORENK
AL, ZORBETHBEAEEK, KET BEAMEHN T E2ENET5.

@ BIROWME

DFEIATIFENTRNANX—ICEHT HBOBRE=RNX— 2o T D, 207, HiGE, 2
AR OTEFGRFRIZ W CHERICEE R KB 2 R- 7. IWEORMERE T, D FEa 7Nl b
WAEAITIE, BEEHIE) & 9 ZhRIZ L o TUHET D T AEF O fEEh &SIV I ST LE D 72
DICHBARE LRWNWE W) ZEAURENTZ. LaL, BINSS035 X 9 IR TERERE CEBIC
IR LTS, HADUHED & BN T 218FE Y, #35 & BEROEOMIZE, BN A
FEOEHEETHS. FO-H, B I2b—a OV THFET OELETIRLLENH
L. ZOWFETIE, S TEa T ANEANN L CENHEAT DIEREORRRFHEEZIT 72, TOR, BEO
YRR FE TEZEMIMG T D EFED X A DAT v TNIEFITNS L 7257201, Vo7 viEEHWTH
DOREETMMET D, F, POENOERENT 57 7 N7 v —OREHMEL 2T, B L
T, BIERSAIHBREOME L2 fRI % .

ATEER
AFFIEE - 8 WFUEFE - MPI, OpenMP
SRR : 400 CPU HFH FIHAT AT 0V
r—2%: 10

@ SEEOHERROME

AEEREL, BUART U h 7 u—OMKICE R Lz, JFRAET ¥ b7 o — 3R AR CHEEICER S
NABRTHY, BOFA LIV THET IBRIELEZONTWD. £, ZO7 U h7u—3H
MENOEREI SN D EEZ LN TWATDICHBEOE, bl LEBCERL 1D, L, 7V b
T —@OEREN A B = XA AIRIEIAR 5T, B2 5 2 0OBREI A = XADMEREINTWD. ZOHSE
TIL, HEE S OBRENT DA O T U h 7 o —ORRGFHR 21TV, BURE i L=, RO
EEONZT U N7 —OWENRETEII L IEEIC L B L. 20k, TU N7 a—idMEn
SEFEEREND A 1 = XL TR D 2 L AT 2 E k-, 72, 2h o7 v 7 a—DfFEE,
FEFIZH VEBEO RO Y THEMEMENTTFAET H 2 E2ER LTS Z Enghotz.

-187-

This document is provided by JAXA.



(B =173 x 809 pr]
[fpe = 8185 3 10° o]}

ZE000 AL i3 0000 AL

{270 108 )
i = 1259 BF [w])

(90 ¢ = 2462 = 809 b
[fpn = 1542 x 102 fh

Molecula Culflows

TE000 AL N 1660a0 AL

HPC@JAXA2012

M1 JFARET v b7 n—oRE L. F L RONEOEAT 7 F 7 — LT 5
B POEORPIHIOSFEAT ORESITHIGT 5. 7T U b7 r—3gic
IRVBHAMAZEFON), K EIEZa ) A= g UARRL D 2 EBRNHIND

@ BRMRDAFRIRKIR
EFTIRX

1) Machida, M. N., & Matsumoto, T. 2012, MNRAS, 421, 588
2) Kataoka, A, Machida, M. N. & Tomisaka, K, 2012, ApJ, 761, 21

AZEHRK
3) K201 VEMTMES

HIRESE Y OPRIERK & W02 R BT HIERE

-188-

This document is provided by JAXA.



HPC@JAXA2012

=R G EENHARGHREC LSRR ENMABROTR

High resolution RMHD simulations of Protostellar Collapse
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F7o, EEONEEGZ EEICHEI LICEE 7 /S 2 AIRERMIT 2170, T— FEZHWT
CFD Lkt A1To Z &2k, FHROT T v ¥ —FEa BT 5.

FTEIER
AFHIE - 8 I HUEFE © MPI
SRR © 20,000 5 FHT ATV
r—2% 150

@ SEEOHERROBE

BIROMEZE, BXOHAREICER LT O N2 50 L. BET DK~ v AT
BITD, BIEY AT AR, v—V 7, a—A 7 — A MEBETFig. LIRT. mEITR
U7-MERRERIRR I, RROBE IRV, FHRICK 2T IR CH 5. Mg, g
TIIHXNIA—E L Lo, FHR &SR DZE )7 — & X— 2 % W BRI D, FRITRERIC
JAFETHER AL 2M0ERH D, 20104FI2 Fhi S - ToER CIIgAEETEIC K DA DRI
ENFNEICRE B A2 MF LTI EZ BN TS, HEBRORINCET T, 22RO 2 m k&
HDHELEHIT, WIEOHMA LMY A% L BITATIGEDET =2 X—RAZERT L3 TH D,
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Fig.1 Comparisons of sideslip angle (b) versus lateral force (Cy), rolling
(C) and yawing moments (Cn) at M=1.8 between CFD and WTT

@ BIRMRD AR

BT

1) Koji Miyaji, Kentaro Machida, Kazuhisa Fujita, Shujiro Sawai, “Tail-wing Flutter Analysis of a
Balloon-based Operation Vehicle for Microgravity Experiments, ” Trans. Japan Soc. Aero. Space
Sci, Vol.55, No.6, pp. 333-340.

2) Koji Miyaji, “Vortical Flow Simulations by a High-order Accurate Unstructured Hexahedral Grid
Method,” in press, Computers and Fluids (2012), http://dx.doi.org/10.1016/j.compfluid.2012.10.04
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NYRT 1L 0% LV D-SEND#2 B 515 E 1 R TG EER{E R D 55T

Designing of D-SEND#2 Configuration Model for Aeroballistic Range

@ JARIN—T
e ERE - A E B R LAER e L, il (sasoh@nuae.nagoya-u.ac.jp)

ey Al RS, B & (toyoda@fujinuae.nagoya-u.ac.jp)
AR R, 4 R &t (takahiro@fujinuae.nagoya-u.ac.jp)

@ HHEOBEM
ABF72 Tl D-SEND#2 ¥ T EBR 21T 9 Billc, D-SEND#2 ¥ F kBl ns & 3844 5 0+ s 2 N
V2T 4 v 7 LYW TERMCESTH7-012, D-SEND#2 O8N 25 ¢ v 7 L PREFRIDERE
EITHZ EBRE LTV,

@ BIROWME

WY AT 4 v 7 Lo DI TE 2RO R E JITHIRRH VD, NURT v 7 Lo R
AT D-SEND#2 % Failliifl L 0 LIEFIT/ NS R b DIZ/>TLE O OT, WRAFHT D 2 L3
L EEOERNPHFKTLE Y. ZOEEPEHFSIT NI EZFNT DB ED L 5 702803 5 5 Dh
Z CFD W THGEATT 9 WERH D, £ Z T D-SEND#1 DJRHRDIEL 225 2 TR 24TV R A
NWYRT 47 L VOFHRICRIETREL LG LT, TORREREIANI AT v 7 LT H
D-SEND#2 #2585 14 5.

FTEIER
AHIRE « 144 4] WEIEFE . MPI
FHEEFH : 9572500msec (CPU Time) FIHT AT A : M
T—A% 3

@ SEEOHERROBE

D-SEND#UEIK D RIEEAD 145, 1.256(5%, 2H5EOFECTHEEIToT-/ER, EHEN1.250512705 &
AR Z DB OBRIEIMEL 22> TLE 92y, 1255 K O CIIIFITENENERNHER T /2.
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SR EELRFERNEETIVICEDINEXRTHR

Maritan atmospheric researches using a high resolution global non-hydrostatic model

@ WRINL—TF

WFZERERE - FHEHAAZEAT Planet-C 7’1y =7 F, /MR —%(ogohara. kazunori@jaxa.jp)

@ HEDOEN
HAEIRAG FE 2R IER 15T T V(INICAM) 2 K B2 N ZE L, KEKREHZEETT .

@ HROBE

MG R ERIEFR )BT L NICAM Z 5 Z & T, KERKOMZEIc L 2 KERE (Thb
LHIFRSE) OZLZ EMECHAE TE 2 2 RIS nD L & bIT, FiEX A OB S IEMICER T
5. LIEA-T, HIERRSKMH O NICAM 4 K2 RKHICEE T 5.

SHEIER
WHIE : 1 WHWEFE - 7L
AR - 11 4y R AT AV

r— 2% . 32x18=576

@ SEEOHRRROBE

KERKOBEGHFZED 720121, #ENINICAMIZEE CTH 5, £ OFHEMEROMFRICITONT Y #
FET LG RIFHCHAWVR L TR 5720, Lz > T, NICAMZ K2 5001, 5 THWT
XN FET VTR L TR LERHD. SHFEEL, 1EROMEEkGEL, FHFETLTT
YT NVEBEEITo T BEROFHOHE LT, DO HEBIEROF A S OYER~DREE &2 S H
T D72 ODBEMFHE LT 7.

aen(035 gal= 2.9 [m*g]
a0 T I 5.0E+132
wol

a O B2

e

g )

A —30 2.9E+12
—80 1.0B+18

a a0 130 1RG0 340 300 96D
longitude

1 KEZZ N OHRHUIE M. TROHIE 2 A SR D Rog Ol 2 R LT 5.
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@ PIRMRDAFRRKINR

i LiwX
1) Kazunori Ogohara, “Dust haze expansion on Mars: Ensemble simulations”, Mars Recent Climate
Change Workshp, 2012.

AEEFER

2) Kazunori Ogohara and Takehiko Satomura, “Climatology of Dust Haze Expansion on Mars”, 2012,
PS02-A002, AOGS-AGU Joint Assembly, Singapore.

3 IMBE—R, BREEEZ, [T I N I al—va R DKES A Mo, ROPERHSEORFE ],
2012/10/03, 2012 S AR FERMFG S, C158
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KEDHHMEDER, #E, HIUBIBER

Origin of material substance, thermal history and magnetic field generation of Mercury

@ WRINL—TF

WFFERES - ek - 3L - FHEY, AR E(keikei@ep.sci.hokudai.ac.jp)
WFZEor R ALK - B - FHECE, AR E(Gunkim@ep.sci.hokudai.ac.jp)
FK - B - B, fex K HEF(uwabami@gfd-dennou.org)

@ HEOEM
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7RI T 53 5.
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ZHRIT S Z LTG5,

FTEIER
APFIEE : 12 WHKEFE - MPI, OpenMP
G ¢ 24 BERH FIHYAF A M
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@ SEEOHRRROBE
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FAWTWIZARY NVEBT A 75 ) & S BICAH 7 — It Uc. £z, BriclZERE A G
HI D7D ARY NVEBOBEREEZ BN Uic, AFEEETENN U 72 BISEE ClrIBkaEk 2 % < BEOFUR
DR RN 2 [AhEEd 5 72012, B J7MIZ Matsushima and Markus(1984) THE SN 7= Jacobi %
HAAE WD Z & T, BEFEOMD AT hEIZ X 5523 2 (X Chebyshev ZEA A A\ 7= Radau
KR 70 NI U CRB I A i s RN TRE & 7 o 7.

BAFE L= BUEET V& VT, [BHERERTOMHD % A 7 EIZB3 2 P72 5l 21772 > 7. —Fk
RN MFAET 2 MIHRER TP ORI K DR AERICSWT, =7 =8 5X108, 77 R
WA 1, MR T v RVEE 7, LAY S 200 (BEFUB D255 FEE) OGAIT W TR L. ERk
HERF ST REGIOBUR 7R 3 B L Tl 0, FERICRITET it L B AR v o ZOVRE ARk & Bk
J&, ARHREEE OFFRIC X DREIIFR OB ZAF (0 NN X - T oA B RAER S TN 5.
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1) Yasuhito Sekine, Yoshinori Takano, Hajime Yano, Ryu Funase, Ken Takai, Morio Ishihara, Takazo
Shibuya, Shogo Tachibana, Kiyoshi Kuramoto, Hikaru Yabuta, Jun Kimura, Yoshihiro Furukawa,
Exploration of Enceladus' water-rich plumes toward understanding chemistry and biology of the
interior ocean (in Japanese), Planetary People 21, 229-238, 2012.

2) Sasaki, Y., Takehiro, S., Nakajima, K., Hayashi, Y.-Y., Surface zonal flows induced by thermal
convection in a rapidly rotating thin spherical shell, In Porc. Inernational Conference on
Simulation and Technology (JSST 2012), 307, Kobe, Japan, Sep. 27-28, 2012

3) Ishiwatari, M., Toyoda, E., Morikawa, Y., Takehiro, S., Sasaki, Y., Nishizawa, S., Odaka, M., Otobe,
N., Takahashi, Y. O., Nakajima, K., Horinouchi, T., gtool5 - development of Fortran90 library for
self-descriptive multi-dimensional data input/output interfaces, Geosci. Model Dev., 5, 449-455.,
2012
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BLTBY, FSEO2—PFIIL AT LAEZRHLTM VAT AT LN TE 5.
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#F 31 JSS-M v AT LEEERRI
(PR EAT « BERED)

C P URBEIRDL 5 7 U {5 L D) -
N
= i il ﬂ:zmggxi R e
Sa ' 5 N
Ak Faz o CPU e e D00 W e i B
N L att oo (S Le e M CPU
R (A)/(B) ®) 1 7 Bl
@ Ik (A(E)

2009(H21)04 5,723,445  67.8% 8,336,170 99,737 8435907 30 272 00  30.1 9,537,925  60.0% 30
2009(H21)05 6,069,367  75.2% 7941521 131,060 8072581 24  84.0 00 864 8633858  703% 31
2009(H21)06  5430,821  66.3% 8144059 42928 8186987 00 328 103 431 9443908  575% 30
2009(H21)07 7,086,424  83.7% 8,458,897 3894 8462791 58 352 00 410 8922857  794% 31
2009(H21)08 6,524,704  85.3% 7,648,942 599  7,649541 0.0 1083 00 108.3 9708987  672% 30
2009(H21)09 6,945,114  87.7%  7,888981 30,441 7,919,422 00 643 00 643 8645703  80.3% 30
2009(H21)10 6,974,177  87.5% 7,968,994 1,297 7970291 00 690 127  8L7 8645041  80.7% 31
2009(H21)11 6,895,604  83.4%  8263,176 1,846 8265022 18 208 106 332 8477932  81.3% 30
2009(H21)12 7,243,444  889% 8072068 78664 8150732 00  69.1 40 731 8330517  87.0% 30
2010(H22)01 7,224,925  93.0% 7,768,083 3047 7,771,130 0.0 862 120 982 7,821,672  924% 28
2010(H22)02 6,779,027  92.7% 7,315,229 131 7,315360 00 198 440 638  7,409407  915% = 28
2010(H22)03 8,195,741  935% 8,768,612 1,299 8769911 00 150 00 150 8949066  91.6% 31

FY2009Total 81,092,792 83.6% 96,574,732 394,943 96,969,675 12.9 6317 93.6 7382 104,526,873 77.6% 360

2010(H22)04 7,862,593  91.9% 8,551,707 7,039 8558746 0.0 9.0 0.0 9.0 8,657,346  90.8% 30

2010(H22)05 7,196,734  84.7% 8498784 437 8499221 00 274 100 374 8715236  826% 31
2010(H22)06 17,164,019  91.8% 7,807,575 449 70808024 00 453 256 709  8161,023  87.8% 30
2010(H22)07 8,109,108  94.7% 8,562,131 344 8562475 00 322 00 322 8939,134  90.7% 31
2010(H22)08 7,419,249  93.8% 7,908,610 476 790908 00 717 163 880 8674841  855% 31

2010(H22)09 7,973,387 94.6% 8,421,003 3,457 8,424,460 0.0 0.0 19.9 19.9 8,566,502 93.1% 30
2010(H22)10 8,466,147 96.1% 8,812,709 370 8,813,079 0.0 11.0 0.0 11.0 8,934,278 94.8% 31

2010(H22)11 7,270,375  95.8% 17,576,984 8686 17,585,670 0.0 0.0 0.0 0.0 7,619,636  95.4% 30

2010(H22)12 5,485,956 94.3% 5,819,352 877 5,820,229 0.0 0.0 12.0 12.0 5,921,642 92.6% 27
2011(H23)01 5,926,035 96.5% 6,137,566 497 6,138,064 0.0 0.0 0.0 0.0 6,199,726 95.6% 27
2011(H23)02 5,688,136 96.3% 5,909,233 399 5,909,632 0.0 0.0 41.5 41.5 6,125,838 92.9% 26
2011(H23)03 2,268,927 94.7% 2,397,039 88 2,397,127 0.0 0.0 0.0 0.0 2,402,154 94.5% 11

FY2010Total 80,830,666  93.5% 86,402,694 23,119 86,425,813 00 1966 1252 3218 88,917,356 90.9% 335

2011(H23)04 3,501,595 82.1% 4,266,348 1,202 4,267,550 0.0 0.0 0.0 0.0 4,283,494 81.75% 30

2011(H23)05 7,193,149 87.2% 8,251,818 794 8,252,613 42.1 11.5 9.0 62.6 8,290,393 86.76% 30
2011(H23)06 7,197,445 93.0% 8,383,528 249 8,383,777 0.0 13.7 9.5 23.2 8,446,160 92.32% 30
2011(H23)07 7,987,013 89.2% 8,951,283 50 8,951,333 0.0 0.0 0.0 0.0 8,952,736 89.21% 31

2011(H23)08 7,820,286  95.7% 8,172,896 1,168 8174064 00 316 330 646  8417,821  9290% = 29
2011(H23)09 8,232,550  95.0% 8,662,693 272 8662965 0.0 0.0 0.0 0.0 8662921 95.03% 30
2011(H23)10 8525864  95.4% 8921582 16075  8937,657 0.0 0.0 12 12 8957,720  95.18% 31
2011(H23)11  7,848437  93.6% 8174752 206928  8381,680 3.8 144 90 272 8465725  92.71% 30
2011(H23)12 7,547,178  92.9% 8,115,770 5797  8121,567 23  60.0 90 713 8,139,764  92.72% 29
2012(H24)01 7,449,979  94.4% 7,893,638 1,387 7895025 44 878 00 922 7977496  93.39% 28
2012(H24)02 7,599,272  955% 7,957,497 829 7958326 00 246 100 346 8143401 93.32% 28
2012(H24)03 17,870,165  93.4% 8426225 146 8426371 22 437 00 459 8795226 89.48% 30

FY2011Total 89,372,931 92.7% 96,178,029 234,897 96,412,926 54.8 287.3 80.7  422.7 97,632,857  91.63% 356
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#£ 31 JSSM v AT AR Ges )
(FERETHAAT. -+ BRERET)

C P UKL 3 7 {42 ST SRS A
" BA
- R it WS
= va7  CPU o g EARED W ) PSR
Ak i . SUHTTEE = e Ry P - FEERY A%k
HaEY PR ] B &l A4S e EE AN @ CPU
W QB ® & Bl
) I3 (AN(E)
2012(H24)04 7,718,164  91.9% 8,401,100 117 8,400,983 5.6 21.8 0.0 27.4 8,662,998  89.09% 29
2012(H24)05 8,106,281  90.6% 8,951,691 34 8,951,657 0.0 0.0 0.0 0.0 8,951,797  90.55% 31
2012(H24)06 7,656,855  93.9% 8,153,279 434 8152845 0.0 329 95 424 8,331,522  91.90% 29
2012(H24)07 8,447,225  94.5% 8,936,898 74 8,936,824 0.0 0.0 0.0 0.0 8,938,808  94.50% 31

2012(H24)08 6,437,701  88.0% 7,321,809 2400  7,319409 332 985 280 1597 7,469,568  86.19% = 25
2012(H24)09 7,971,034  92.0% 8,674,854 11,973 8662881 0.0 0.0 0.0 00 8662042  9202% 30
2012(H24)10 7,984,859  94.8% 8434358 8580 8425769 00 362 75 437 8545252  93.44% 31
2012(H24)11 8145672  94.0% 8,671,202 8162 8663040 0.0 0.0 0.0 00 8622888 9403% 30
2012(H24)12 7,745,812  94.7% 8,177,797 609  8177,188 0.0 644 00 644 8272502 93.63% 29
2013(H25)01 7,404,183  96.0%  7,719278 4917  7,714361 00 917 110 1027 7,782,428 95.01% 28
2013(H25)02 7,422,608  955% 7,769,068 246 7,768,822 00 153 110 263 7812162 95.01% = 28
2013(H25)03 7,692,393  95.1% 8,088,995 440 8088555 0.0 309 00 309 8314734 9252% 30

FY2012Total 92,732,787 93.4% 99,300,329 37,995 99,262,334 38.8 391.6 67.0 4974 100,406,700  92.36% 351

3-1 (22K 21 4EE(2009 4E9) 0 55 FRE 24 4EFE(2012 4EFE) D CPU HFHID Y a 7 OFEI IR 27~
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