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Computational Aerodynamics for Civil Aircraft
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Overset Grid Method in Conjugate Heat Transfer Simulation
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Numerical analysis of the Supersonic Transport using Structured/Unstructured Overset Grids Method

(makino.yoshikazu@jaxa.jp)
(hiroaki@chofu.jaxa.jp)
(kakei221@chofu.jaxa.jp

CFD
““UPACS?” “<JTAS””
CFD
H/1.=3.0
CFD
CFD
Thomas
CFD CFD
CFD
CFD

.16-



HPC@JAXA2009

Structured Mesh

Unstufuctured Mesh
e

S ST e R e
Structured Mesh R - “\_

1 Cp M=2.0, a=3.45deg)

Structured Mesh

Unstuructured Mesh

N -_
f
g 4o \._
u .
s
2 Cp M=1.6, x=3.65deg)

-17-



HPC@JAXA2009
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Multi-disciplinary design optimization for supersonic wing design
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An Unsteady CFD Simulation of Single Stage Fan
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Numerical Analysis of Unsteady Flow around Fans
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Research of flow optimization of the ECO engine combustor
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Numerical simulation of flow in a combustor
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Scramjet Research for Wide Mach Number Range
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Fig.1 Detonation wave propagating upstream supersonic combustor through the streamwise
vortex introduced by a hypermixer injector. (Mach 8 flight enthalpy. Combustor free
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Research on Simulation of Airframe noise
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Numerical Analysis of Rocket-Ramjet Combined Cycle Engine
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Fig.1 Contours of Mach number on engine and rocket symmetry planes with 2nd fuel injection in
combustor. (The engine is shown upside down. Black lines represent Mach 1.)

1) Kodera, M., Tani, K., and Ueda, S., “Numerical Analysis of a Rocket-Ramjet Combined Cycle
Engine in Mach 6 Flight Conditions,” Proc. of AJCPP2010, 2010.
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Yamanishi, N., et al., “Numerical Analysis of Flow-Induced Structural Vibration in the LE-7A
Liquid Hydrogen Pump,” 44th ATAA/ASME/SAE/ASEE Joint Propulsion Conference, AIAA Paper
2008-4658, July 21-23, 2008. “The 2008 ATAA Best Paper by the ATAA Liquid Propulsion Technical
Committee”
ce -2 41 /
, JAXA , June 18-19, 2009.
Negishi, H., et al., “Heat Transfer Modeling for Regeneratively Cooled Thrust Chambers,” 3rd
European Conference for Aero-Space Sciences, Versailles, France, July 6-9, 2009.
Daimon, Y., et al., “Combustion and Heat Transfer Modeling in Regeneratively Cooled Thrust
Chambers (Co-Axial Injector Flow Analysis),” 45th AIAA/ASME/SAE/ASEE Joint Propulsion
Conference, AIAA paper 2009-5492, Aug. 2009.
Inoue, C., et al., “Liquid Sheet Dynamics and Primary Breakup Characteristics at Impingement
Type Injector, ” 45th AIAA/ASME/SAE/ASEE Joint Propulsion Conference, AIAA paper 2009-5041,
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Numerical Study on Oscillatory Combustion of a Liquid Rocket Engine
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Research on aerothermodynamics under real-gas condition in high-enthalpy shock tunnel
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Generation and evolution of solar surface magnetism investigated with Hinode and numerical simulations

" ]
(Sakao.Taro@isas.jaxa.jp)
(kato.yoshiaki@isas.jaxa.jp)
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1) Second Hinode Science Meeting
2) Third Hinode Science Meeting
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Numerical Experiments on the Two-step Flux Emergence of the Sun

(Sakao.Taro@isas.jaxa.jp)
(yokoyama.t@eps.s.u-tokyo.ac.jp)
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Research on Simulation of Airframe noise

(Sakao.Taro@isas.jaxa.jp)
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1) 2009
2) Yokoyama & Isobe, 2010, in preparation
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DSMC
DSMC Simulations for Hypersonic Reentry Flows

]
(0zawa.takashi@jaxa.jp)
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1) Direct simulation Monte Carlo DSMC
2) DSMC
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Simulation of liquid fuel atomization processes
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“Simulation of liquid jet primary breakup: dynamics of ligament and droplet formation”, J. Shinjo,
A. Umemura, Int. J Multiphase Flow, 36 (2010) 513-532
“Detailed simulation of primary atomization mechanisms in diesel jet sprays (solated
identification of liquid jet tip effects) ”, J. Shinjo, A. Umemura, Proc. Combust. Inst. , 33 (accepted)

41

/ 2009 2009 6
“High Resolution Numerical Approach to Turbulent Liquid-Fuel Spray Atomization Using the
Fyjitsu FX1 Multicore Based Massively Parallel Cluster”, J. Shinjo, R. Takaki, Y. Matsuo, S.
Honma, Y. Hashimoto, SC2009, Portland, November 2009
“Detailed numerical simulation of primary atomization processes of liquid fuel jet”, J. Shinjo, A.
Umemura, 62nd APS-DFD, Minneapolis, November 2009
47
2009 12
18 2009

12
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JAXA

Development of Electrostatic Full-Particle-In-Cell Code for Analysis of Spacecraft-Plasma Interactions

" ]
(muranaka.takanobu@jaxa.jp)
(iku@stp.isas.jaxa.jp)
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Takanobu Muranaka, Hiroko O. Ueda, Hideyuki Usui and Iku Shinohara, “Modification of a
three-dimensional electrostatic Particle-In-Cell code adopting a nested grid,” The 27th
International Symposium on Space Technology and Science, Tsukuba, July 5-12, 2009.

Hiroko O. Ueda, Takanobu Muranaka, Iku Shinohara and Hideyuki Usui, “Applying a Multigrid
Method to Analysis of Spacecraft-Plasma Interactions using Electrostatic Particle-In-Cell
Simulations,” 21st International Conference on Numerical Simulation of Plasmas, Lisbon, October
6-9, 2009.(Poster)

Takanobu Muranaka, Hiroko O. Ueda, Hideyuki Usui and Iku Shinohara, “Applying a Multigrid
Method to Analysis of Spacecraft-Plasma Interactions using Electrostatic Particle-In-Cell
Simulations (II),” 21st International Conference on Numerical Simulation of Plasmas, Lisbon,
October 6-9, 2009.(Poster)

Nested Grid
53 2009 09 09-11

6 2009 10 29-30

21 2010 01 14-15
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(FaSTAR)
Development of Fast Flow Solver (FaSTAR)

(ahashi@chofu.jaxa.jp)
(murakei@chofu.jaxa.jp)
(aoyama@chofu.jaxa.jp

(MANABU_HISHIDA@mail.ryoyu.co.jp
(ohnos@chofu.jaxa.jp
(y_sato@advancesoft.jp

/ (HexaGrid)
(FaSTAR: FAST Aerodynamic Routines)
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HexaGrid

Development of Hexahedra Automatic Grid Generator “HexaGrid”

(ahashi@chofu.jaxa.jp)
(murakei@chofu.jaxa.jp)
(aoyama@chofu.jaxa.jp

(lahur@oi.rcem.co.jp
(nagao@rccm.co.jp

(HexaGrid)
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NASA-Common Research Model (NASA-CRM)
TAS-code
(HexaGrid) NASA CRM
DPW4  Gridding Guideline
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HexaGrid
1 CL-CD 2 HexaGrid
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1) PaulusLahur,““
NASA-CRM ”” B6-3 23 2009 12 16-18

2) Atsushi Hashimoto, Keiichi Murakami, Takashi Aoyama, Paulus Lahur, “Lift and Drag Prediction
Using Automatic Hexahedra Grid Generation Method,” ATAA-2009-1365.
3) 4th ATAA CFD Drag Prediction Workshop, http://aaac.larc.nasa.gov/tsab/cfdlarc/aiaa-dpw/
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Development of Poros Wall Model for Transonic Wind Tunnel

(ahashi@chofu.jaxa.jp)
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(FaSTAR)

Multi-objective design exploration of transonic airfoils

(ahashi@chofu.jaxa.jp)
(aoyama@chofu.jaxa.jp)

(m-hashidume@aero.osakafu-u.ac.jp
(sunada@aero.osakafu-u.ac.jp
(t nakatomo@chofu.jaxa.jp)
(tnanbu@chofu.jaxa.jp
(sato.tetsuya@waseda.jp
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Research on Nonlinearlity of Jet Noise

(ahashi@chofu.jaxa.jp)
(degawa@mce.uec.ac.jp)
(maekawa@mce.uec.ac.jp
(myama@chofu.jaxa.jp
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(aoyama@chofu.jaxa.jp)
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Research on Aeroelasticity Simulation Tool
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A 3D PIC simulation on collisionless shock: particle dynamics in shock transition region

(iku@stp.isas.jaxa.jp)
(fujimoto@stp.isas.jaxa.jp)

Geotail 10keV
Geotail
3
PIC
1
3 4
5,000 PIC
5,776 9%
Cluster-11 Geotail
3 1 2 3

-119-



HPC@JAXA2009

Qunst Porpenciauter Shock: #=07 deg My=74  Tiie B2 st Parpenckaitar Shock: #07 deg MasT4 Tl 87

BB

R T T
Ao N e RN

3 BUOB P 1S K 35 3 3B 4 43 B B A &3

E 843910133418 Ei 84341012340

s Parpenciculer Shock: 7 g MusT4 ol 3 s Purpencicular Shock: auB7 deg. MusT4 T BT

B,
Wty
B8,

EvilBal
EvilBal

O ——
R L T T e

B 05 P 15 F 25 3 38 4 45 5 BB 0 88

TO=8.2 9.7 broadened phase TQi=8.7
steepened phase 3
X"Vx By

Ex

Ex

-120-



HPC@JAXA2009

o

1) I Shinohara and M. Fujimoto, A 3-D Particle-In-Cell Simulation of Quasi-Perpendicular Shock on
Fuyjitsu FX-1 Cluster, submitted to IEEE tran. Plasma Sci., 2009.

2) 1. Shinohara and M. Fujimoto, An initial result of 3D full particle simulation of
quasi-perpendicular shock, IAGA General Assembly, August 2009, Sopron, Hungary.

3) I Shinohara and M. Fujimoto, Results on a three-dimensional full particle simulation of
collisionless quasi perpendicular shock, 21st International Conference on Numerical Simulation of
Plasmas 2009, Lisbon, Portugal.
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Particle acceleration in the Earth's magnetotail
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On plasma energization and its subsequent transport in the Earth’s magnetosphere

(tkentaro@stp.isas.jaxa.jp)
(izutsu@stp.isas.jaxa.jp)
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&
1) 1 Physical Review Letters
2 2 Planetary and Space Science

3) T. Izutsu, H. Hasegawa, M. N. Masaki, T. Takada, M. Fujimoto, V. Angelopoulos, J. P. McFadden,
U. Auster and J. W. Bonnell, Role of Diffusion in Transport of Cold Dense Plasma Near the
Magnetopause Deep Into the Magnetosphere: THEMIS Observations, AGU (American
Geophysical Union) Fall Meeting 2009 (San Francisco, America, 2009.12)

2009.12.14-12.18)
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MHD-scale Kelvin-Helmholtz vortices at a planetary magnetopause

(takuma@stp.isas.jaxa.jp)
(shimomura@stp.isas.jaxa.jp)
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negative FAV (dawn) case
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1) Nakamura, TK.M., H. Hasegawa, and I. Shinohara, Physics of Plasmas , submitted (2010)
2) 2 MHD Kelvin-Helmholtz

2009
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Large-scale development of magnetic reconnection: Two-fluid simulations

(takuma@stp.isas.jaxa.jp)
(adachi@stp.isas.jaxa.jp)
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1) Nakamura, T.K.M., M. Fujimoto, and H. Sekiya, Geophysical Research Letters, vol. 37, L02103,
doi:10.1029/2009G1.041858 (2010)
2) X-line 2009
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MHD

MHD simulation of solar wind interaction with planets having no intrinsic magnetic field

(kysmaezawa@gmail.com)
(jin@nict.go.jp)
(kubota@stp.isas.jaxa.jp)
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1) Kubota, Y., Escape of Atmospheric Ions and Creation of Large-Scale Magnetic Structures around
Mars, Ph.D. thesis, Univ. of Tokyo, Tokyo, 2009.
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High Energy Particle Acceleration in Collisionless Shocks

(hoshino@eps.s.u-tokyo.ac.jp)
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1) N. Shimada, M. Hoshino, and T. Amano, Structure of a strong upernova shock wave and rapid
electron acceleration confined in its transition region, Phys. Plasmas, 17, 032902 (2010)

2) T. Amano and M. Hoshino, Nonlinear evolution of Buneman instability and its implication for
electron acceleration in high Mach number collisionless perpendicular shocks, Phys. Plasma, 16,
102901 (2009)

3) C.H. Jaroschek and M. Hoshino, Radiation-dominated relativistic current sheets, Phys. Rev. Lett.,
103, 075002 (2009)

4) T. Amano and M. Hoshino, Electron shock surfing acceleration in multidimensions:
Two-dimensional particle-in-cell simulation of collisionless perpendicular shock, Astrophys. J., 690,
244-251 (2009)
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Dynamics of collisionless shock waves and generation processes of energetic particles in space plasmas

(nshimada@eps.s.u-tokyo.ac.jp)
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1) N. Shimada, M. Hoshino, and T. Amano, Structure of a strong upernova shock wave and rapid
electron acceleration confined in its transition region, Phys. Plasmas, 17, 032902 (2010)
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Nonthermal particle acceleration in magnetic reconnection

(hirai@eps.s.u-tokyo.ac.jp)
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Hirai, M., S. Imada and M. Hoshino, Suprathermal Proton Acceleration in Magnetic Reconnection
Observed in the Earth’s Magnetotail, The US-Japan Workshop on Magnetic Reconnection 2009,
Fluno Center for Executive Education, Madison, Wisconsin, USA, October 5-7, 2009

Hirai, M., S. Imada and M. Hoshino, What determines the efficiency of ion acceleration in
magnetic reconnection in the Earth’s magnetotail?, ERG, SCOPE and Beyond, JAXA/ISAS

(Sagamihara Campus), Kanagawa, November 2-5, 2009
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CIP MHD
Development of a global MHD simulation model of the magnetosphere based on the CIP algorithm

(ymatumot@stelab.nagoya-u.ac.jp)
(seki@stelab.nagoya-u.ac.jp)
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1) MHD
GEMSIS 2010 2 17 -2 19
2) Yosuke Matsumoto and Kanako Seki, “Formation of a broad plasma mixing layer by forward and
inverse energy cascades of the Kelvin-Helmholtz instability”, AGU Fall Meeting, San Francisco,
USA, Dec 14 - Dec 18, 2009
3) RIAM
2009 11 14
4) Yosuke Matsumoto and Kanako Seki, “The Kelvin-Helmholtz instability at the magnetopause: A
high-resolution global MHD simulation”, ERG, SCOPE and Beyond 2009 11
2 -11 5 (invited)

5)
STE 2009 10 21
6) MHD KH
2009 9 27 -9 30
7 O 2 PIC KH

2009 9 27 -9 30
8) Yosuke Matsumoto and Kanako Seki, “Formation of a broad plasma mixing layer by forward and
inverse energy cascades of the Kelvin-Helmholtz instability”, IAGA 11th Scientific Assembly,
Sopron, Hungary, Aug 24 - Aug 29, 2009

9) MHD KH NICT STEL
2009 8 4 -8 5
10) CIP MHD
2009 2009 5 16 -5 21
11)
2009 2009 5 16 - 5 21
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Study of heavy ion dynamics in the Mercury's magnetosphere on the basis of multi-scale simulations
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(yagi@stelab.nagoya-u.ac.jp)
(seki@stelab.nagoya-u.ac.jp)
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Development of Macro-Micro Interlocked Simulation Algorithm for Massive-Parallel computer

]
(tsugi@jamstec.go.jp)
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Reserach on oxidation of thermal protection materials for atmospheric re-entry vehicles

(hatta.hiroshi@jaxa.jp)
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(kubota.yuuki.ac.jaxa.jp)
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Investigation of Starting Characteristics of JSWT

(akatsuka@chofu.jaxa.jp)
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Establishment of technology for the transition analysis of non-parallel boundary layer by spatially developing

CpPU
CPU
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direct numerical simulation.
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Numerical Analysis on aerodynamics tests of the ejector-jet with a small rocket
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1) 16th international Space Planes and Hypersonic Systems and Technologies Conference
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Direct numerical simulation of wall-bounded turbulent flow at high Reynolds number

(habe@chofu.jaxa.jp)
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Numerical simulation of high-enthalpy nozzle flow in the HIEST
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1) Takahashi, et. al, “Influence of Thermal Non-equilibrium on Nozzle Flow Condition of High
Enthalpy Shock Tunnel HIEST,” ATAA Paper 2009-7267, 16th ATAA/DGLR International Space
Planes and Hypersonic Systems and Technologies Conference, Bremen, Germany 2009 10
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Study of dynamics and material transport in Martian atmosphere using a general circulation model and
observational data
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Takeshi Kuroda, Alexander S. Medvedev, Paul Hartogh and Masaaki Takahashi, Semi-annual
oscillations in the atmosphere of Mars, EGU General Assembly 2009, EGU2009-2629, Austria
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Takeshi Kuroda, Alexander S. Medvedev, Paul Hartogh and Masaaki Takahashi, Equatorial
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International Conference on Comparative Planetology: Venus - Earth - Mars, ESTEC, Noordwijk,
Nederland, Poster presentation on May 2009.
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Takeshi Kuroda, Alexander S. Medvedev, Paul Hartogh and Masaaki Takahashi, Mechanism of
intensification of the meridional circulation during dust storms on Mars, AOGS 2009, PS08-A017,
Suntec Singapore, Singapore, Oral presentation in August 2009.
Takeshi Kuroda and Paul Hartogh, Wind velocities in different seasons and dust opacities on
Mars: Comparison between microwave observations and simulations by general circulation
models, AOGS 2009, PS16-A006, Suntec Singapore, Singapore, Oral presentation in August 2009.
Takeshi Kuroda, Alexander S. Medvedev, Paul Hartogh and Masaaki Takahashi, Effects of dust
storms to the winter polar warmings in the Martian middle atmosphere, Mars Dust Cycle
Workshop, NASA Ames Research Center, Moffett Field, CA, USA, Oral presentation in September
2009.
Takeshi Kuroda, Alexander S. Medvedev, Paul Hartogh and Masaaki Takahashi, Mechanism of
intensification of the meridional circulation during dust storms on Mars, 41th AAS DPS Meeting,
49.03, Fajardo, Puerto Rico, USA, Poster presentation in October 2009.
Takeshi Kuroda, Alexander S. Medvedev, Paul Hartogh and Masaaki Takahashi, On Forcing the
Winter Polar Warmings in the Martian Middle Atmosphere during Dust Storms, Journal of the
Meteorological Society of Japan, 87, pp913-921, Published in October 2009
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Development of a CFD portal system installing auto grid generator and aecrodynamic simulation code
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Routin CFD
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Study on vibro-acoustics of rocket payload
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Fundamental Research on Aero-Acoustics Waves from Rocket Plume

(fujii@flab.isas.jaxa.jp)
(nonomura@flab.isas.jaxa.jp)

JAXA
CFD
JAXA/JEDI
Relative Limiter 7 WCNS
(POD)

(POD)
1) POD
2)

-159-



1)

2)

3)

4)

5)

6)

HPC@JAXA2009

g &y

14 modes for 909

Boriesi i

1T 4567 RIMNENHLU
-

ieal part (&

.ﬂé’i ?
;
Abeolute ﬁ’\({;_ﬁ

i v
Fhage !&i@

2 (Short-time FFT with POD)POD
C ) C )

Kozo Fujii and Taku Nonomura, “Flow-field and Acoustic-field Characteristics Generated by
Supersonic Jets Impinging on an Inclined Flat Plate,” IMECE2009-10085, November. 19th 2010
Kozo Fujii and Taku Nonomura, “Toward Accurate Simulation and Analysis of Strong Acoustic
Waves,” Proceedings of 15th International Conference on Finite Elements in Flow Problem, April
1st-3rd 2010
Taku Nonomura, Yoshinori Goto and Kozo Fujii “Computational Aeroacoustics of a Supersonic Jet
Impinging on an Inclined Flat Plate using High Speed Parallel Computers, Proceedings of 21th
International Conference on Parallel CFD, pp. 296-300, May 18-22th 2009.
Yoshinori Goto, Taku Nonomura and Kozo Fujii, “Acoustic Wave Generation from Shock Waves in
a Supersonic Jet Impinging on an Inclined Flat Plate,” Proceedings of 27th International
Symposium on Shock Waves, pp. 295, July 19-24th 2009.
Taku Nonomura, Yoshinori Goto, Kozo Fujii, “Acoustic waves from a supersonic jet impinging on
an inclined flat plate,” AIAA Paper 2010-0476, January 4-7th 2010.

“ 772009

2009Vol.2 pp. 265-266.

-160-



HPC@JAXA2009

Fundamental research on high speed flow with shock wave
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Kozo Fujii, Genta Imai, Akira Ogawa, “Computational analysis of the characteristics of high-speed
flows over a delta wing Engineering,” Computational Fluid Dynamics Journal, vol.17, no.4:33,
pp267-274, 2009.

Akira Oyama, Yoshiyuki Okabe, Koji Shimoyama, and Kozo Fujii, “Aerodynamic Multiobjective
Design Exploration of a Flapping Airfoil Using a Navier-Stokes Solver,” AIAA Journal of Aerospace
Computing, Information, and Communication, online, 2009.

2009 2009.
LES Study of Supersonic Open Cavity Flows 21
2010.
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Research on Flame Spread Mechanism of Fuel Droplets
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Thermal-Structural Coupled Analysis with Finite Element Analysis
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Numerical study of combustion flow
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1) Mizobuchi, et al., Effects of Flame Curvature on Chemical Reactions in Rich Hydrogen-Air
Premixed Flame, 6th International Symposium on Scale Modeling

2) 47
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Job Scheduler Optimization
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R. Ito, An Analysis for Parameter Configuration of Job Scheduler Focusing on Users, ISII 2009
(Chaina) , September, 2009.

R. Tto, An Analysis for Parameter Configuration of Job Scheduler Focusing on Users, ICIC

Express Letter

Vol3

Num.3 September 2009,

R. Ito, Job scheduler parameter analysis for evaluation of effectiveness, Euromicro, PDP2010.
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Numerical Investigation on Aerodynamic Characteristics for Vertical Landing Rocket Hovering in Ground Effect.
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Numerical Investigation on the Effect of Compliant Surface for Friction Drag Reduction
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Fig.1 Quadrant analysis of channel flow over the solid and the compliant walls.
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Fig.2 Skewness distribution of channel flow over the solid and the compliant walls.
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1) Nobuyoshi FUJIIMATSU and Isao MISU, DNS of Channel Flow with Visco-Elastic Wall, 6th ASIA

Workshop on CFD, (2010)
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Numerical Study on Fundamental Phenomena of Detonation and Performance of Pulse Detonation Engine
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2) Asahara M., Tsuboi, N., Hayashi, A.K., Yamada, E., Numerical Study on Propagation of Spherical
Detonation, Science and Technology of Energetic Materials, Vol 70, No 2, pp.49-52, 2009.
3) Tsuboi, N., Daimon, Y., Hayashi, A.K., Numerical Simulation of Single Spinning and Two-Headed
Detonation in a Circular Tube, Advancements in Energetic Materials and Chemical Propulsion,
1076-1084, 2009, Begell House
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Threshold of Limit Detonation in Rotating Detonation Engine, AIAA-2010-153, 48th AIAA
Aerospace Sciences Meeting, 2010

N.Tsuboi, Y.Kimura, A. K. Hayashi, V.E.Tangirala, Numerical Study and Performance Evaluation
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Detonation with Boundary Layer, 22nd International Colloquium on the Dynamics of
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Numerical Simulation on Internal Flow of Rocket Nozzle
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Cooling Effect on Sub-Scale Rocket Engine Performance, Transactions of the Japan Society for
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Large-Eddy Simulation

Large-eddy simulation of compressible turbulent flows with shocks

Center for Turbulence Research Stanford University (skawai@stanford.edu)
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Fig.1 Large-eddy simulation of jet mixing in supersonic crossflows
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(a) Time evolution of shock-bubble interaction

-
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(b) Time evolution of Richtmyer—Meshkov instability

Fig.2 Simulations of compressible multicomponent flows with shock waves

Soshi Kawai and Sanjiva K. Lele, “Large-eddy simulation of jet mixing in supersonic crossflows,”
AIAA Journal, accepted for publication (in press), February 2010.
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Feasibility Study of Magneto Plasma Sail by using 3D Numerical Simulation

MHD
MPS

MPS

Gyro

MPS

Gyro

(kajimura@gd.isas.jaxa.jp)

(Magneto plasma Sail:

MPS

MPS

(Magneto plasma

MPS

Bin:O. 4 4

-181-



HPC@JAXA2009

1 lx
S{}IEIT 1n-'lr"ll'l'l'j ['PI-'J."-ITI;I i
coil g=4m

magnetic field
A=

75
JA— > 40km
20k 20km

- -w

Magnetic Field Injected Plasma

- L - - . L L L - L -20000 1e-07 ==-===

-20000-10000 _O0 10000 2000020000 -10000 _0 10000 20000 -20000-10000 _O 10000 20000
Z[ml Zim] m]

2 () (b) (©)
B=0.4
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Study on Aeroelasticity-Flight Dynamics Coupling Simulations of a Projectile
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2) Koji Miyaji, Junya Matsuwaki, Takayuki Kojima, Kazuhisa Fujita, and Shujiro Sawai, “Flutter
Analysis of Balloon-Based Operation Vehicle for Precooled Turbojet Engine Demonstration,” AIAA
paper 2010-55, 48th ATAA Aerospace Sciences Meeting, Florida, USA, January 2010.
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Numerical simulation of a buffet over a rocket fairing
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w/o forcing
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1) Hybrid RANS/LES simulation of transonic buffet on a supercritical airfoil” 12th ISUAAAT,
Imperial College London
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Numerical Analysis of turbulent flow including bubbles
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Division of Fluid Dynamics 2009

58

-188-



1]

HPC@JAXA2009

The study of composite materials by multiscale simulation
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Fig.1 Snapshot of the simulated results of injection to the plate mould (¢=0.06 s)..
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