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Numerical Simulation of Subsonic Flow with High Accuracy and Resolution at High Reynolds Numbers
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Fig.1 Pressure wave ejected from flame duct of H-IIA launcher.

Fig.2 Acoustic Field around H-IIB Launch Vehicle
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(a) Concave deflector for M-V rocket (b) Sloping deflector
Fig.1 Effect of deflector around M-V launcher.
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Fig.2 Design of deflector shape.
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Fig.1 Contours of OH mole fractions (left) and temperatures (right) on x-y plane from 0.05

to 0.15 ms after fuel injection.
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Numerical study on the role of propagative capillary waves in droplet breakup from a ligament
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Direct numerical simulation of a fully developed turbulent channel flow at high Reynolds number
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The Stability Experiment of the Generalized Minimal Residual(GMRES) Method
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Numerical Study on Fundamental Phenomena of Detonation and Performance of Pulse Detonation Engine
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Researchon Flame Spread Mechanism of Fuel Droplets
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Tether Simulation of High Altitude Tethered Balloon
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Study on flow control using active flow control devices
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Numerical simulation of thermocapillary convection in microgravity
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Large-Eddy Simulation of Supersonic Jet Mixing
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Periodic Boundyry

Fig.1 Schematic of finless tube heat exchanger and computational domain.
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Fig.2 Mist deposition rate nas a function of Reynolds number. Mist diameter dpis set to 1-10um.
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Structure of liauid tin under high pressure bv ab initio molecular-dvnamics simulations
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Numerical simulation on multi-phase detonation fundamentals including multi-dispersed media
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Fig.2 Numerical simulation of temperature profiles of high pressure hydrogen jet spouting
from the tube of 4.8 mm in diameter and 71.0 mm in length at the hydrogen pressure of
40 MPa.
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Comparative numerical study on convective structure of planetary atmospheres
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EERHEAT TOD L PRENTW D, TR ORI LIb@EORGEHEMD T TH%E LI 8dit 7 v %
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2 WITIRIEHRET Va7 O 3 IRIUIZHT- - T, WsEHE AT 5 VIR 2 & L, 25K
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T O KRB R EHT IR T RIS Y — A OFERD D, KOS ENTHEIC R L TnD Z & 2 B0
(272> T&EIZ. LIeio T, HEER 23 D I $RITHEOTE L 2 BT~ 5 Z & 1%, SRR O
DOfFOFEE 725 L2 5. B TIE, X HRGEIRA ARGy OTEH) & A (HERERTR O REC LR
FEDIER) O, ITEH D FRIR T (z~0.5) DERFFEORE I B /e S Tnd. Ll
PRI CIL, SRIINIZRET 52 < OMFEN & 5 DIZEAT, SRAREOMRITHEA TV D 1IN 2720,
AU, SRR, HRIZFEIU TS, IERICSRRMEEZRFD, ODBRFTORNRKRTHDL VD) T LN
JFRDO—>ThdEZEZLND. £ T, AT, BIlL BEHELATEER, BiEY I —Ta v
Z T, HEER OMIE £ THMTE DR T, HESIEEORR S, < OF 7 VO
HEOVIab—ra 2170, 2002 v 725k T 5. Zihud, Whld “Virtual Group Catalog” T
Hb.

@ HROME
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B OEATHED m G E FHmAE Y R 2 L— 3 U&7 9. BHREER 5 O N - SR RECHE R R o
ZWEBHE 2L, SOBT —% L EEMICHEET 5 Z L2k, SRR & RTE RO
YRR RS 5. ZoifgtE, 8 FEHETH Y, AT, TRTOV I 2 b—3T 3 UREFROEL
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Ebbnd. £z, ZOBIESRAHEO—S%FE L MHT L, SRIATHEEREEDS BRI O BRI 5- 2 5 5
2% ~7-(Kawata & Mulchaey 2008). Z OHFFETlE, E & 8x1012 KPFE EOMTRHIE H T & 72[A]
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Z ORI OW TN A Z X E DT TiER g, ~Na—NOEIRT A ZEE DT 5457
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ZDOENRT ANIIZTW SN2, BRI K Y T E THEE LTRET A2 VR Lz & 2K
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Numerical Hydrodynamic study of close binary systems
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Sub-grid Scale (SGS) modeling for the Earth and planetary dynamo simulation
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BAZEUT DXL Z O/NSWVAEED T2 DIZ SRR B A r— VR o T b EHEE S, v I alb—v
2 2T $) 9 FORATREZ R/ INA 7 — L DOXFPE M OS5 53 KB 72 e e N OB B % 5.
ZDENTREND. AFETIE, REXA TERRIZBIT D ZO/NAr—/VOREE, WG K
&L G 2 585827 Wb T 5720 Sub-grid-Scale (SGS)ET /L EEEBICANT-F A FTEL I 2L
—a VETIIETS.
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AMFFETIE, [BEERICIT D IEEMEIEERITARICRTT 5 3 koL, IEEFDOI A TEV I a2l —Ta
ZFEfET D, ROFEIS & U TR IGE L, EEFER, BYmE TR, o7 MLRT v
TR MTT OFHEIRAERS . I, BRI LD /N — L OB, WS KBTS
5.2 58857 MET 578, Sub-grid scale (SGS) 7 /L & L C Similarity model ®—FET®H 5
Dynamic nonlinear gradient model %3 %. BRI E LT, HEROIMZEET (L LIz [BlERER
T NVEEA LR Y A T 2 b— 3 V(LES) 2 Ehi L, Z OfE R A% LWERMEED L & T
SGS ET VA L7 WEHEY R 21— 3 V(DNS)B LW, L0 EWERFHEED L & TD DNS O
FER L DI 2T .
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AL, PHEEERRTET VA2 AWEIRA A TV I 2ab—va v aEiLliz. vYIal—va il
BEL T, FRBICIVTRE R O 2RI N T 243,754 (296r33), 35 L 1U2.5/%(2144r49) DATRRE
FAEHNTSGSET NV ZWA LY R 2L —r a3 VILE)B L OE#HE Y R 2 L—2 3 V(DN &
it L, & ORGSR A2 M 1.25 O ZE MR FE(2288r9T) D 1 & TOEEY I = L—3 3 > (resolved
DNS)DfESL & Ll L 7=

ZOFER, (Ef#EE T DNS T, resolved DNS 12 Xk AfE5: & it U C, @EEI— R /L X —03REK

WCRE R BMEANBLID D, SGS ET NZHATHHICEL ST, ZOEH=RLF—DHERBBI %
LNDHFER L 7o T-(see Fig. 1). —77, K~ MABERIZBT DE#EEICOVWTE, SGS 7 /M2 L
0, KIFL7eRgs ORI K0 IR 72 5728, LES |2 X 2863558 A IK1T Resolved DNS B L OV
B30 2 DNSIZH L TH/h &S 2o T L RS D7z (see Fig. 2). ZO#ERIE, Dynamic
model (Z X% SGS THDOFEED RFEH U 2 RGO O LT, PR, f&r@@iﬁk LTHRAEL D
FILoTHEINLIFRWIHFIND.
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Fig.1 Time evolution of the spatially averaged kinetic energy in the spherical shell.
Unresolved DNS results are plotted by dotted line, and LES and resolved DNS results
are plotted by solid lines.

Resolved DNS(z288r97) Unresolved DNS (z144r49) LES (z144r49)

Fig.2 Amplitude of radial magnetic field at core-mantle boundary (CMB). Result of the
resolved DNS (with z288r96 mesh) is shown in the left panel, and results of the
unresolved DNS and LES with z144r49 mesh are ploted in the middle and right
panels, respectively. Interval of the contour line is 0.08 for each plot.
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Numerical simulation of the planetary magnetosphere-ionosphere-thermosphere coupling
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Numerical simulation on particle acceleration/heating in high Mach number shocks
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Dynamical evolution of small bodies in the Solar System
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Numerical studies on atmospheric structure and climate change on early Mars
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Dynamics of Solar Magnetic Plasmas
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Effect of ion temperature anisotropy on magnetic reconnection triggering
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Electron acceleration during magnetic reconnection with multiple X-lines
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MHD-PIC interlocked simulation model in space plasma
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Particle Acceleration by Solar Flares
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Magnetohydrodynamic simulations of relativistic magnetic reconnection
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Two-fluid simulations applied to MHD-scale phenomena in space plasmas
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Non-linear effects of the magneto-rotational instability in the protoplanetary disks: 2D and 3D MHD
simulations using the CIP-MOCCT method
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MHD simulation of solar wind interaction with planets having no intrinsic magnetic field
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Study of particle acceleration on magnetic reconnection
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3. ERME
@ NS T 27 A4

SRR 18 FEFELIFED NS o AT ADOBEIZE A3 3.1 107577, NS VAT AL, MARY Y 2—F 2L AiEM
ZIT-o T 572, CPU BN BT 12 90%LL & EER AR L T 5.

7< 3.1 NS 27 AR

CPU Bxhikist O 5 7 LR P I
EE I
EH | RyFvaT CPU SGzEkis ] AL ?-E?IECT;UA 7o i
o \;, ;E ;ﬁﬁ e | | = s " R i CPUTR |
] R LR (S ®
(A) (x1) B) T (E) (AVE)
(%2)
H1804 1,066,759 96.48% 1,105,560 88 1,105,648 121,765 1,150,463 92.7% 30
H1805 1,144,923 95.96% 1,193,045 52 1,193,097 75,474 1,247,014 91.8% 31
H1806 1,138,996 92.72% 1,227,600 782 1,228,382 0 1,227,368 92.8% 30
H1807 1,141,966 91.57% 1,223,137 23,975 1,247,112 31,524 1,243,572 91.8% 31
H1808 1,084,960 96.42% 1,124,526 771 1,125,297 143,249 1,173,176 92.5% 31
H1809 1,177,382 97.38% 1,209,097 0 1,209,097 17,220 1,225,999 96.0% 30
H1810 1,129,727 93.48% 1,206,406 2,107 1,208,513 60,947 1,244,599 90.8% 31
Hi1811 1,132,877 96.97% 1,168,235 0 1,168,235 58,850 1,192,485 95.0% 30
H1812 1,051,359 94.30% 1,114,851 0 1,114,851 151,625 1,125,650 93.4% 28
H1901 1,020,576 93.66% 1,085,088 4,524 1,089,612 182,946 1,089,194 93.7% 27
H1902 1,057,639 94.53% 1,117,117 1,706 1,118,823 25,401 1,126,617 93.9% 28
H1903 1,113,071 93.99% 1,184,131 63 1,184,194 83,232 1,241,548 89.7% 30
H1904 1,089,524 94.65% 1,151,060 76 1,151,136 75,300 1,174,433 92.8% 29
H1905 1,160,862 94.14% 1,233,152 0 1,233,152 33,474 1,247,298 93.1% 31
H1906 1,091,595 90.93% 1,200,387 52 1,200,439 27,251 1,224,292 89.2% 30
H1907 1,165,307 94.56% 1,232,300 72 1,232,372 36,963 1,258,080 92.6% 31
H1908 1,050,810 90.41% 1,127,928 34,351 1,162,279 140,159 1,202,382 87.4% 28
H1909 1,168,664 95.46% 1,224,223 0 1,224,223 0 1,227,530 95.2% 30
H1910 946,913 89.72% 1,055,375 0 1,055,375 210,583 1,074,267 88.1% 31
HI1911 1,073,360 93.94% 1,139,035 3,623 1,142,658 87,124 1,142,773 93.9% 30
H1912 911,460 92.47% 985,242 486 985,728 284,965 992,831 91.8% 29
H2001 1,024,465 90.67% 1,128,086 1,765 1,129,851 143,553 1,129,180 90.7% 28
H2002 841,305 92.35% 910,953 17 910,970 276,877 1,053,688 79.8% 29
H2003 385,575 87.94% 438,432 0 438,432 242,745 439,920 87.6% 31
a5t 25,170,075 93.71% 26,784,966 74,510 26,859,476 2,511,227 27,454,357 91.7% 714
%1 CPU B =CPU #E 4 R H(A), A RE A3 1HB) * 100.0
% 2 CPU Bf@==CPU HEIX4IFHEI(A), & CPU BB ARH(E) * 100.0

FATY a TWRAEAR T 3.2 1TRT. 21 5~100 5D CPU £l B THREHL TELWZ NG00 5.
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(PREETEEA - TR

e crumpgmy | o0 CPORIRE L LTI pvax | s | e
. KFAT i SEX)FEAT | CPU i Bl e .
CPUEL | o o fronm | e | cpu | 0 | TREA AR
LR | EIA | AR | EIA ) (Gbytes) % s
/CPU pi
0-1 12,118 31,197 0.3% 28,683 0.5% 9.3 2.6 4.8 0.6 4.8 1.0
2-4 4,725 32,459 0.3% 21,295 0.4% 13.7 2.1 34 1.2 2.7 14
5-20 18,703 806,685 6.7% 509,813 8.5% 23.8 3.0 16.4 13.7 11.8 1.6
21-50 28,787 4,430,881 36.9% | 2,470,782 | 41.0% 47.8 32 35.5 29.8 349 1.2
51-100 14,927 5,907,760 49.2% | 2,685,209 | 44.6% 779 34 77.6 834 58.8 49
101-200 1,214 563,548 4.7% 212,211 3.5% 125.3 1.6 128.2 236.5 68.1 19
201-300 329 217,963 1.8% 81,592 1.4% 68.8 14 274.5 131.9 79.5 34
301-400 6 41 0.0% 7 0.0% 0.1 0.0 375.0 113.3 375.0 1.0
401-500 5 115 0.0% 43 0.0% 0.2 0.0 499.2 429.8 499.2 1.0
501-1000 112 22,108 0.2% 12,945 0.2% 0.2 0.2 701.3 525.0 701.3 1.0
1001-2304 7 575 0.0% 184 0.0% 0.0 0.0 1024.0 795.5 1024.0 1.0
BEF 80,933 12,013,333 100.0% | 6,022,764 100% 413 3.0 359 343 294 2.0
& NSE v 27 A
SRk 19 D NSE o+ AT AOBBIER A3 3.3 ITR”7
# 3.3 NSE v 27 LRf#)#
CPU Blihis 2 7 QLB R %@ii
i #CPU | ¥ CPU N e YEE R PRAFAESE A
BN v | mees | URIE | Gl Al weslEE | Ak
(A) (A)(B) [EA19) (B) THEFE

H1904 34,389 74.73% 46,016 0.0 46,016 64.0 30

H1905 41,749 87.80% 47,365 186.9 47552 64.0 31

H1906 40,927 89.35% 45,803 0.0 45803 277.1 30

H1907 42,447 89.14% 47,545 70.6 47,616 0.0 31

H1908 41,710 87.60% 47,616 0.0 47,616 0.0 31

H1909 40,337 87.98% 45,845 0.0 45,845 2349 30

H1910 42,523 89.30% 47,616 0.0 47,616 0.0 31

H1911 42,507 92.25% 46,012 68.2 46,080 30

H1912 40,118 88.64% 45,238 21.0 45,259 2,357.1 31

H2001 41,147 86.41% 47,616 0.0 47,616 0.0 31

H2002 36,719 82.43% 44,544 0.0 44,544 0.0 29

H2003 33,193 70.17% 47,302 0.0 47,302 313.6 31

At 957,726 85.55% 1,119,159 347 1,119,505 3311 731
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C2M5 = —MEf & LB LT

HLTWDZ LR D.
# 3.4 NSE /— Rjllv a 75k

HEH] C2M5 C4M20 C8M30L C8M30M C8M30H MPI40M e
ER/S sx-6#0 sx-6#0 sx-6#1 sx-6#1 sx-6#2 SX-6#3~#7

H1904 2,377 334 409 0 408 2,480 6,008
H1905 3,178 341 366 0 452 440 4,777
H1906 2,916 329 395 5 462 371 4,478
H1907 7,252 367 194 0 8,721 383 16917
H1908 2,452 388 164 0 423 371 3,798
H1909 2,403 390 429 0 394 360 3,976
H1910 2,900 dad42 442 0 403 370 4,557
H1911 2,705 387 411 0 385 370 4,258
H1912 2,397 345 416 0 393 351 3,902
HI1913 2,937 372 421 0 403 373 4,506
H1914 2,484 322 308 0 325 353 3,792
H1915 2,000 325 410 0 343 372 3,450
47 36,001 4,342 4,365 5 13,112 6,594 64,419
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& SSS T AF A

SRR 18 4EE LI D SSS 3 AT A DB 22 3.5 121, SRk 18 4R L 1T T0%R#4 77 - - CPU B{#hi=:73,
SRR 20 FEFE X Q0% & 7> TV D, UL, FIAZ Y 2a—T DB NEOERUECLVERLIZHLOT
H5.

# 3.5 SSS VAT LADOMER

CPU BZEMRIL (node00 ZfR <) v 7@%;%?@'@ Ejjﬁf P SSS 4/ — F(128CPU)
m et |
o ¥ CPU Efjé ¥ CPU ifﬁ program Eﬁif':% ] ij i j/jf/% %}%aﬁ/\ﬂ# E f@ CPU | ‘F¥ | #&#EH Hje
A PR s PR i PEfE (] &t 51’% (120CPU) | % fd AR SPL{ ; e
Al (AD/BI) H(A2) (A2)/(BI) (AD/(A2) j\k B1) /12 ] B | (B2)
2 1k) 1
HI804 | 59424 | 71.05% | 64,106 | 76.65% | 92.70% 0 83,640 | 2,760 86,400 | 30 | 61,226 | 68.6% | 89216
HI805 | 66,723 | 7473% | 71981 | 80.62% | 92.70% 0 89,280 0 89,280 | 31 | 67,393 | 70.8% | 95232
H1806 | 61374 | 71.03% | 66210 | 76.63% | 92.70% 0 86,400 0 86,400 | 30 | 62,702 | 68.0% | 92,160
HI807 | 53,381 | 59.79% | 57,588 | 64.50% | 92.70% 0 89,280 0 89,280 | 31 | 54237 | 57.0% | 95232
H1808 | 55803 | 65.68% | 60,200 | 70.86% | 92.70% 0 84,960 | 4,320 89,280 | 31 | 56,161 | 62.0% | 90,624
HI809 | 67,877 | 7856% | 73,870 | 85.50% | 91.89% 0 86,400 0 86,400 | 30 | 69,038 | 74.9% | 92,160
HI810 | 60,119 | 6734% | 66,769 | 7479% | 90.04% 980 89,280 0 89,280 | 31 | 61411 | 645% | 95232
HI811 | 66344 | 7679% | 73,035 | 8453% | 90.84% 0 86,400 0 86,400 | 30 | 67,571 | 73.3% | 92,160
HI8I2 | 66,897 | 7493% | 74234 | 83.15% | 90.12% 0 89,280 0 89,280 | 31 | 68,116 | 71.5% | 95232
H1901 | 73,724 | 8258% | 79460 | 89.00% | 92.78% 0 89,280 0 89,280 | 31 | 74227 | 77.9% | 95232
HI1902 | 58350 | 8546% | 63,047 | 92.34% | 92.55% 0 68,280 | 12,360 80,640 | 28 | 58,682 | 80.6% | 72,832
H1903 | 72,656 | 85.16% | 77,763 | 91.14% | 9343% 56 85,320 | 3,960 89,280 | 31 | 72,860 | 80.1% | 91,008
H1904 | 74,583 | 86.32% | 80,590 | 93.28% | 92.55% 0 86,400 0 86,400 | 30 | 75452 | 81.9% | 92,160
HI905 | 79,736 | 89.31% | 85465 | 9573% | 93.30% 36 89,280 0 89,280 | 31 | 81,380 | 85.5% | 95232
H1906 | 73,911 | 89.06% | 79,516 | 95.81% | 92.95% 73 82,994 | 3,406 86,400 | 30 | 74260 | 83.9% | 88,527
HI907 | 75328 | 8437% | 81,959 | 91.80% | 91.91% 83 89,280 0 89,280 | 31 | 76,874 | 80.7% | 95232
H1908 | 79,192 | 89.38% | 85649 | 96.66% | 92.46% 0 88,606 674 89,280 | 31 | 82,136 | 86.9% | 94,513
HI909 | 78,356 | 90.69% | 83283 | 96.39% | 94.08% 0 86,400 0 86,400 | 30 | 81,019 | 87.9% | 92,160
HI1910 | 79,552 | 89.10% | 86,113 | 96.45% | 9238% 0 89,280 0 89,280 | 31 | 82517 | 86.6% | 95232
HI1911 | 76688 | 88.76% | 83413 | 9654% | 91.94% 0 86,400 0 86,400 | 30 | 80215 | 87.04% | 92,160
HI912 | 81,833 | 91.66% | 87,878 | 9843% | 93.12% 137 89,280 0 89,280 | 31 | 85,736 | 90.03% | 95232
H2001 | 77,021 | 88.90% | 82,685 | 95.44% | 93.15% 34 86,640 | 2,640 89,280 | 31 | 77,021 | 83.34% | 92,416
H2002 | 69,425 | 83.12% | 74230 | 88.88% | 93.53% 296 83,520 0 83,520 | 29 | 71,713 | 80.50% | 89,088
H2003 | 73,720 | 86.04% | 77,691 | 90.68% | 94.89% 0 85,680 | 1,800 87,480 | 30 | 75,562 | 83.73% | 90,240
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HF 2 —RDY g TEITRI A 3.6 ([T, L TIE, D F=—, CPURHTIEIM F=—2%EH L T
DI ENIND.

#3836 SSSTATL Fa—jlTa TITIRN

T
N o Y FIH - »
Sk Vr7=x bk | #CPU CPU ST v | Y 72X | R gt - T ISR
- —
LBt | BEFIRER | FER LIRS FRARIRFTH] AEUE | " (CPU %)
FEBIRFH] %
(KB)
D 25,512 7241 0.8% 71.7% 0.11 | 10,805,457 0.1 92 1~4
B 2,949 18,673 2.0% 71.3% 487 | 2,503,037 5.7 54 1~4
S 6,485 59,440 6.3% 77.7% 494 | 6367919 1.0 79 1~7
M 12,364 | 519,745 55.0% 81.7% 5.7 | 18,882,262 1.1 87 8
N 2,588 134,821 14.3% 87.2% 6.8 | 29,185,488 13.9 29 16
L 5,205 198,331 21.0% 81.6% 5.08 | 29,343,609 204 20 32
Etc 236 7,008 0.7% 84.5% 4.57 | 14,572,006 24 14 1
BEF - Ty 55,339 | 945258 100.0% 82.0% 298 | 14,266,811 33 98.0

4. A—HZEERR
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F4.1 FHIARAT Lo —PERERRI

k| NS NSE SSS
EHIH 184 30 79
FE[EIFSE 29 2 87
B 5 0 0
WHEA 13 1 28
At 231 33 194
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