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Numerical Simulations of Helicopter Noise Reduction Technologies
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Fig.1 Transition of vortical motions due to a slight increment of Mach number from
M= 0.2 (left) to 0.3 (right): isosurfaces of spanwise vorticity field are shown around
NACAO0006 airfoil at AoA = 5[deg.].
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Fig.1
Normalized total pressure contours at ten crossflow stations and stream lines
Mach=5, AoA=5, Re=2.4e+08
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Fig.2
Lower surface aerodynamic heating [kW/m?]
Mach=5, AoA=5, Re=1.5e+06
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Large-eddy simulation of compressible turbulent flows
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Fig.1 Wall-modeled LES of shock/turbulent boundary layer interaction at M=1.69 and
Re6=50,000. Streamwise velocity contours at wall-parallel plane at y+=590 and
temperature contours at side-plane.

(a) Wall-modeled LES

Fig.2: Comparisons of mean streamwise velocity (top) and streamwise velocity fluctuation
(bottom) distributions between wall-modeled LES and experiment. 20 equally spaced
contours: -0.1< U/Uinf < 0.99, 0< u'/Uinf < 0.18.
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Development of Simulation Tools for Liquid Rocket Engine Design Analysis
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Study on Lift-off Acousics and Ignition Over-Pressure.
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Temperature: 0 1000 2000 3000

(a) With residual fuel in rocket exhaust

Temperature: 0 1000 2000 3000

(b) With auxiliary fuel injection from cowl wall
1 Temperature contours on several y-z planes in E3 engine combustor.
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(b) Mach number contours on x-z planes obtained from CFD
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a) Measured result. b) Calculated result (with ion-slip effect).
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Effects of temperature anisotropy on magnetic reconnection trigger
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Nonlinear Evolution of Magneto-Rotational Instability in Collisionless Accretion Disks
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Feasibility Study of Magneto Plasma Sail by using 3D Numerical Simulation
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Job Scheduler Optimization for improvement of the system usage
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Numerical simulation of space propulsion turbulent flows
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Mechanical properties of material studied by multi-scale simulation
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@ HEOBM

ARKHGEREO BIL, BUEOKGREEND RIVRE, Z U TR EIZED T, Exbhd
K2 IR BRI BT D RMEIRREZ R 6D 5 T2 0O D KA KIEERET /L (General Circulation Model; GCM) @
BRFE L, £ GCM % AW EEZFIC X A RUED SO EEZITH 2 & TH 5.

@ HIEDOHE

Rk 28 I, 22 FEICSIEHE, INFE TR L CE 2T A2V, i hick -l
B LA U7z Biin AR 2 FF O RAARE 24T L C, BER & BB ] E S -8 CUF TlEfA
HAEHRER & MES) DO RAIEEROFH R &2 320 L7-. Ak 28 AR IR KA BERRINIEICE D A
T EDORIUE (BERR) DT A —Z{EFEMEE LD FEL SRS 72012, K0 /NS 7008 T ASHi
BEOEA LS ST BMERZIT 72, TORRZHAWT, ZERAO AR KOS 56
IZE D7, FERAE Y Y O HKNEIIBIT HIF RO KR E SI2ON TR,

@ SEEDHAERROBE

IR R IS D BERR A TR D 72012, A &% 1380-1600 Wm-2 OFifH ThH 2 7= %
BRa{To72. PRk 22 FEEIIE, ARG EOZ A8 50 Wm-2 Th o7, ZERAD T A —F
RIFMEDE B Z T 5720, SdT 10 Wm-2 OZ g2 8 7- (A L.

I ORE T, FERAN AiAEEIKFT 5 a2 SR L, 2 fEO BisA T (5
L, HER R U BESEE) 25 2 CRHEEZIT-> TS, 2O TR TOFEICRBW T, BEREITEAR
ENEaOEM: (swamp 50 &5 %, KIIREFEICERIZGFET D E L. £72, T XTORHEIC
BOWTRERFEHEERERUEIL 105 Pa & L7z, #IISME LTI, 280 K OIS IERAUTIREEEEL
ZINZ T b D% Ao, R 2000 HIERARITH Y, HiED 1000 HUER B [ OR#E5 SR 2 M I8
L7-.

LT 123 ESMETIL, 2R A 10 Wm2 [ L7722 kv, FIEE:S BRSO ERR &
W H N OGS &38R > T D Z EBIREIZ IR o 7. F 7=, HiIBRD BEsAHEE DA O ZERR
1%, BEGL CWRWEA LD /&0 o7 BIRICIE, BEzL COZRWEAICH, AEEE oS
DOFFERFUL 1490-1500 Wm2 OFPHIZH Y, WA HHOEEIZIE 1570-1590 Wm2 OFFHIZH
B2, WEDOFERRORICITDRL LS 70 Wm2 OENRH-T-. —J7, HERE [E U B s EE o
BA2E, [EHAREL 05 OBE O RERRIL 1450-1470 Wm2 OFPHIZH 0, Tl —HEHHOHAEIC
1%, 1490-1510 Wm2 O#FPHIZH D Z LN bhoTz. ZOWAITIE, MEORERFICIT 20 Wm?2 D7
DD &iZ72%. LL, Bl IXRERFOUHFMEAER EIZOWTAZRHRDMLERH Y, =
DANFE 70, 20 Wm2 OZENFEHNCAE TH D02 E 9 NTBLR T B2 Tldlan.
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Rk 22 AT T2 FEBROFERTIE, ARBIHENKRE L RDIZoN T, KA ESIZBT 540m &
FEI it (Outgoing Longwave Radiation; OLR) O/KARZAEN/NE L 72 DHANICH D Z EAVRENT
el R 23 T OLR OB R mRE DK HRADRKE SICHEH L, BERKED 0 iB0n
T OLR M EDRREKFE—HIZ/2 > T D0 E R LTz, HIERO BlsAEE 0S4, RIEEE B $ X
O PE—ER B H O T OEAIZEB VT OLR 1FHIRIZ X - T 310-390 Wm2 Ofi & 72> Tz (Fig.
1, 2). oF Y, BERRMHIOHFEIZBWTY, OLR (213 ~20% BEOKHRAENTFET D Z &1
2%, ZOMEORPNZ DN T, FHIEEE B HNOMOLE LR BN MOBELH T KELE
DoV, 20 OLR OEO#BEORKE, #lx1E, MERE DO EOREDOEIEN, $hE—KTET /LT
TREENDBERRDOEZEZ TNDDN, 72 EIXEBEREOR, SHRAMRER E 280 THEEELS MR
T OVENDLIEAS.

(a) outgoing longwave
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1 HiBRO BiRAEE C, RS A oM % 5 2, ARG R 1450 Wm2 OFFD
OLR (a) & HE—EEAHIFE 52, AFHETEDY 1490 Wm2 OO OLR (b).
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Sub-grid scale (SGS) modeling for the Earth and planetary dynamo simulation
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HERK OB OFEA ST, WO BRI ORHGEENC X 5 4 A TRz K- THER, HRrSh
TEY, BUEIBRIC L > TEOEARN T BB AR LIS TEZ. L, HEROIMZITIAT D3t
TRITZDO/NSIEMEC LV, 2L DIEFHENEC TV D LHEESNTWD A, ZhE TS 7zE
HEERRE T MBI D EA TEY I 2 b— g o TlE, ZERIMGE DORITRIC X 0 FZERoMiERD/ME THE
TESNDIE L U BB R E WRHEARE A L C & 7o, AWFTE CIIIME D ELITE DS KB 22158 O %t
OB OAERRIC G2 BB A XA T I 2L — a3 VICBWTET BT 5 Z 2 AN ET 5.

@ HIEDOHE

ABFFETIL, [FEERICHNT 2 FEEMEMEERARIC T2 3 Wot, FEER OEMIAMHD)Y X = L—
va rEFET DGR ECIERBARRER /N A — VOl & T VBT 5 Sub-grid scale (SGS)
E£7 /L LT, Sub grid scale DG 2 588 %, FHRK - CREATRE/R/ NAr— LD K-> TE
7 /Ut9 % Dynamic scale similarity model %4 CDIEFHEIE (Momentum flux, heat flux, Lorentz
force, 3L TN magnetic induction) (ZEHT 5. RETNOZUHERIET 572012, SGS T /L%
WH LW E MR COEE Y I 2 Lb—ra U aFEm L, ZORRE SGS 7 V2w H L- 55
RS D Z & TRET IVORUVEEWGET D.
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AW TIE, SGS ETNEWH LA A FET I 2 b—ra Y ERREREZHOTHHE LTV 5.
L, AREFRERT, KBTI 5 KEMRE(CG 15) OFFEICEL TEZ< DU A FxZ
MNUZR DT =2 ZPFEL, ZOBRIZED N7 a7 ) 7 b3 8X-9 ITBWWTEIRE ZFHED
PR L oTo. 7D, AWFIETIIEREFFBEIEURRE 2 IV, SGS E7 VAWM LW ERHE Y I 2 L
— = V(DNS)EARGHRIETHRIE L, FDORERA MO R CIRAMEE OFREREE 72 HV, SGS &
T VT L7 Large Eddy Simulation % 5&Jii L ChESL2 bblk, ML 7z,

AWFFETIL, SGSET /LZmomentum flux, heat flux, Lorentz force, 35X " magnetic induction
(2%} LT L7-Large eddy simulation (LES) Z 50 L, RO 7= DIZFRGEED A » o =2 % HWT
SGSEF/NZHWHA LRWEREY I 2 L— 3 > (Unresolved DNS), B DEHEY I 21— 3
(Resolved DNS)Z Efifi L CE DFEREA H#E LT-. FOHEE, ) heat flux ZFR\V 72 momentum flux,
Lorentz force, 357" magnetic induction O3FEDSGSIHAZ ZEICANTZHEICEE I 21— 3
VORERITIR B ITWVERNESZ. L L7 D, SGS heat flux #ZEICANT-GE, 1ELWEEER
ZEBICERBRDLIENPIALNLRY, RET/NVOMETREE 7> TW\D.
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Roles of pickup ions in a collisionless shock
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T SE R OWIE IS ISR T D 8y 7 T TA A OB BRT 5720, TIREPICY T = L—¥
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YEET, B, BEOE Y77 v A 4 BT DolbREREL, WRILZNAPICY R = L—
Voa L o THE R 2 HET 5. ©y I T v A A OFXEE %0,30,60% & 2L S W25
&, BXOE Y77 v A I OBEESEE A S 2 V50, ~ v 7 AT 2 VA0 L LT-SeE OffRg
WiEx#md 5.
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M1z, v 77y 74y (PUD) OEESABEEEZ S = AVpAE Lo &0 (M) FEEERE O
BB IORT oy UG 2R T. FRICBWT, RIS, IR T v v vz gL, KRS
MIZARE L _—t T — VIR ENEIVE R A (EREEE i) & B (xezm?) o7
f4), PUIOARRIEE AT, PUIAZE £V Run ATIE, 5 ERT > v v VOl 722087 ramp &
7R\ overshoot? L CHNL A . PUIA30%LL E& T L, overshoot2395< 72V, =D _EFifiliZextended foot
MEENHIND. BRI, AT v L EROKEEZ Dextended foot THEDIL, ramplldi) 5 EFHIX
/NEW (Run B, C) . PUIDEEL60%I272 5 &, HiECramp TORT > ¥ ¥ /L EFRIFR 51720 (Run
D). Z ®extended footiZ, EE T SNT-PUIERDKE 72T v A wiEd 2179 Z & TEMAIN
TW5. PUIDKHZRIFIO%Z A TEY, TOH FROBT L —DIFE A E1FPUNT L > TH
PN TNWD. FERE L TRBEE S OMEUIEE<, 202 &I KIGREEGHEE I 2B CRIEA 4
N&HFE VMBS U720 & 9 Voyagerfii 2 DA & FJG L7V,

Run BTiZ, Run ALY &850 b D0, EEEOMBINZREEE (V 7+ —A—ar) RALHL

Z. — 5, RunC (BXLUD) T3V 74— A—a IR 62, Run C (BLUD) Tid, extended
footlZI W TEE2MIAARNZEME (MTSD 2hit S4v (X2), ZiUZ &> TREBRA A DS E 7=
72DIZ 74— A= a Uifl S/ EF 265, MTSIO BH=R/L¥—|E, extended footlZds
T2 EF & KIGEA A OMHERE Th 5. FHREHRENAE T 28 ML, PUIDOKIFIZ X Y extended foot
TIIPUID L 7 HENRE LB SN D72 TH S.

PUIDAFAEIZ & > C, rampllBIT HRT v 2 v L DZEM A — /T E A EMEE DA —F— L0 H K&
<Y, A7y O EREG/NSL 2otz (K1), ZOMEAEIIPUIO DA EEZ THLED LR
V. E72, PULER G R TORUNIZBWT, BERA AV IEIR LRV, T8k, FHMERF RS
DY & U TR SN CE EEREY— 7 ¢ VINEL, ramp CORVVRT o 2 ¥ VS & Hife
ELTWDTY, T2 TORMFIIIEET VOFEZELZEL LD LR oT.
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Numerical hydrodynamic study of relativistic jets
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TAFHREEI A 107 9em ) 5 5x107M18em FREEIZHLY , BEREIEE LTHEA DY = v FOSHEEZE(LS
B5, Vv MERIMKEL, BEMICESR LY v F A EET kL F—, B kL X — 2 ST S
FHERNER TOr— L YR, AT L —2 B L&, FHENAIOER S —EREAT 5.
B CTHIRF CE 2BWIR S DR KNIEE Y, oo 2 —L o— L UV RFORIIZT®REI L, EIEH
NS R AITE00FRE 272D X 91123 5. ZHUIVEVD AT "L E— 712 L T400keVIEE TH 5.
11— LV KFTCHESR) L TO D05 OFH A8 VTFLE O e gl b4 2 GExR B — 2
V). FESIREEIZ N EFRRENEN LD BHINWS Y » RICX - TG SN TR 6T, &ff
BEHE 72D,
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SFEIXY =y MNTA=ZIZE LT, FHRFEATER CARESR Y T X<, #HEho L —E57 7
A<D 2ODLEEZZ T, £=, YIHIOBE ML LTS E 10 E, Y= v MOEARRICE L T 30,100
B Lo TiH 8 /37 A—X T L T~

WEFHRICE > THEONEE, BE, #ETm 74— b ARA N rkER e UCEWIHIN G R
Sha. BUNENRY = v Ml EOREEICWDIGEND Y oy Ml D 1-5 FEOMEAZRTHAIZEIL
THERRRE, AT L ERDZ. U=y Mld D WIE, EIUIIEWEHIE TIIvEVAR Y F LD &
DEHIENTHD b DIZHS, ~N—FTH DD, V= v MK U TEERD NS A HiATe X 5 72800
VG LTIBIISND L 972V 7 R A7 MARE LN, £T2, V= v MEABMNRRS L4
DD RTESAE TRERRR, A7 MU LR R 7.

U2 H S 2 E LG OS2 RS L, Vo~ oS x X —%Ko
(E_is0), BIZAY MO —0 252 A xNF—% =7 X VX —(E p L LT, £V =y bR
A=K, FBHFRTENEN T ey FLTHRS &, E_isol E p OFICIEOHBEN RO, Ziux
FEEEOBHIT/I— R N OFEHENT T D72 Btk (Amati BIRAD) &R C_EHIZ/R LTS, SRR
DOE—7 (L _p) L E_p ORIZHBITH OIS H D (Yonetoku BIFR) & [FBEOFEBING DLz, 7272,
B & HEHEO—EFE TIZIEE > TW7eu.
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Kinetic modeling of collisionless magnetic reconnection
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Dynamical evolution of small bodies in the Solar System
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Comparative numerical study on the structure of convection in planetary atmospheres
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Structure Formation in the Early Universe
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Simulation analysis for outer heliospheric structure and dynamical phenomena
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Fig.1 Space-time plots of ram pressure, thermal pressure, temperature,
density, magnetic pressure and toroidal magnetic field along the
SUN-Voyager 2 direction. (from Washimi et al. MNRAS 2011)
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Fig.1 : Comparisons of time histories of pitching moments for CFD and WTT
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Fig.2 : Stability judgment of the wing responses at high (35km) and low (5km) altitude
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