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Simulation of the ocean waves and appearance of Freak waves
Igor Ten, H. Tomital OO OO OO0 OO

Freak wave is one of the natural disasters in the ocean, characterized by an isolated
majestic wave, which more than 2 times greater in height than its surrounded waves.
In the paper, we study mechanisms of creation of such waves in the ocean by applying
numerical wave tank (NWT). NWT is based on Boundary Integral Equation method
with mixed Euler-Lagrangian condition to satisfy free surface boundary condition
exactly. We consider several mechanisms of creation: focusing waves, Benjamin-Feir
instability, algebraic and breather solitons, which are possible different stages of Freak
wave generation. Finally, we make fairly long time random simulation of the ocean
waves by adopting spectra: Swell, Pierson-Moskowitz spectra.
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T.Yabe, K.Takizawa and T.Tezduyar, HIGHER-ORDER MULTI-PHASE FLOW SOLVER IN MESH-LESS-LIKE SOROBAN
SCHEME, 8th US National Congress on Computational Mechanics
K.Takizawa, Computation of Free-Surface Flows and Fluid-Object Interactions with the CIP Method
Based on Adaptive Meshless Soroban Grids,

, CIP , 287, 55

K.Takizawa, Ship Simulation with the Soroban CIP method,
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3-D Large Eddy Simulation of Wave Breaking and Its Application
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Free-moving Boundary Problem for Large Deformation Solid Analysis

Numerical Simulation of Fully Nonlinear Irregular Wave Tank
Bin Teng Dalian University of Technology, China

New Approach to Solve Higher-Order Potentials in the Interaction Problem of Low-Fregency
Motion and Waves

Wave Drift Added Mass

Numerical Simulation of 2D Floating Body Motions with Deck Water

MPS

A Study of Airfoil Design Suitable for Vertical Axis Wind Turbine and an Application of Wind
Collecting Structure for Higher Performance

DSN

Numerical Investigation of Highly Nonlinear Free Surface Flows through Interface Capturing
Methods
Alessandro lafrati INSEAN, ltaly

INSEAN
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Model Experiments and Numerical Computations on Tsunami Force
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Numerical Analysis of Large Geomaterial Deformation Using CIP Method

Bingham
CIP

Aerodynamic Analysis of a WIG Flying over the Waves

WIG RC

RC
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The Extension of CIP-based CFD Method Combined with Multigrid Technique for 3D Simulation
and Its Application to Free-Surface Problems

A computational fluid dynamics method is investigated for numerical simulations of strongly nonlinear
phenomena involving the large deformation of free surface. The numerical solution method of this study is based
on the CIP (Constrained Interpolation Profile) scheme, and the multi grid technique for solving a pressure
Poisson’s equation with high efficiency and robustness. This paper particularly focuses on the strategy of the code
extension from 2D to 3D in the iterative algorithm using the MG technique. The present study has considered the
‘plane by plane’s weeping schedule of iterative solver. The developed method was applied to the dam breaking,
and sloshing in a tank. The numerical computations confirmed that the developed method performs fairly well in
3D simulations.

High-Performance CFD-Based Optimization for High-Speed Ship

The object of the present research is to develop general formulation high-performance CFD-based global
optimization method and overcome the limitations of optimal design tools based on local optimization methods
via the development and application of global optimization algorithms. These include the categories:
CAD-based hull form modification for high-speed ships, multi-objective genetic algorithrm (MOGA) and
scaleable message passing interface (MPI), and CFD method which is capable for application to high-speed ships.
The resulting optimization software will be applied to the solution for high-speed ship design problems and an
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experimental activity will be carried out to assess the success of the optimization process. This research project
is based on close interactions with both IIHR (U. lowa) and Istituto Nazionale per Studi ed Esperienze di
Architettura Navale (INSEAN)

Ship Simulation with the Soroban CIP Method

CIP

CIP

Recent Development of RIAM-CMEN

RIAM-CMEN: Computation Method for Extremely Nonlinear Hydrodynamics

validation

The Effect of Freeboard on the Seakeeping Performance of a Ship

CIP MPS

INSEAN  Alessandro lafrati
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CFRP
CFRP CFRP/
CFRP/ CFRP/
SS400 CFRP T700S/#2500
CFRP AF126-2 AF163-2K M
SS400 300mm x 300mm X 3mm CFRP
[0/90/90/0] 130 300mm X
300mm CFRP 0.6mm
L150mm x W25mm
SS400 CFRP
100mm 12.5mm
— Steel
B
CFRP/Steel B CFRP
CFRP
AF126-2 50psi  2.45kg/mm? 250°F 121.1 60
AF163-2K 35psi  3.5kg/mm? 235°F 112.8 90
> CFRP SS400
210><10.7 1.09 1.57 AF126-2 0.19
210>=<25.5 1.09 3.00 AF163-2K 0.14
300>=<25.5 2.14 2.24 AF126-2 0.05
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[1] CFRP 34
FRP (2005).

[2] K. Ogi and Y. Takao, “Characterization of piezoresistance behavior of a CFRP unidirectional laminate,”
Composites Science and Technology, Vol. 65, No. 2 (2005), 231-239.
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Table1 Material properties

young's modulus
[MPa]

poisson's ratio

[1

material

cancellous

bone 2000

Bone 0.3

Femoral

Co-Cr-Mo
component

115,000 0.3

Polyethylene

f UHMWPE
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Study on deformation and fracture mechanism of bone fixation implant materials

Fig.1
3
3 FEM
FEMAP 0.5mm
113900 4 29337 FEM MARC
1) a 1
) (1) b 2
3) (2 c 3
4 (3) d 4
a,b,c,d 1,2 3,4 Fig.2 1) (2 y4
10mm (3) (4) z 5mm
Table 1
Ti-6Al-4V 2mm 200mm>=<10mm
SENB
Imm/min  SENB
Umax I Glmax
Gimax = Umax/ BW¢ (1)
B W ® a W
10mm/min 50mm
8mm 3
Fig.3 1 4
Fig.4  Fig.3(4) 4 STEP a,b,c
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Fig.1 Bone fixation material in oral surgery.

Fig.2 Boundary conditions.

Table 1 Material properties.

Material p (kg/m®) E (GPa) v oy (MPa)
Ti alloy 4420 113 0.31 900
8% d 7%
Fig.5 Q) deformed
Glmax Glmax
G|max 65%
Glmax
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Equivalent plastic strain

®)

3DFEM

8%

(4)

Fig.3 Equivalent plastic strain distributions.
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0.0z

Fig.4 Maximum equivalent plastic strain value.

M&M2005
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Fig.1 The experimental setup using this study.
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Fig.2 NIR spectra of (a) undrawn and (b) 900% Fig.3 NIR spectra of (a) undrawn and (b) 1700%
uniaxially drawn iPP (just before break). uniaxially drawn HDPE (just before break).
References:

1) T. Furukawa, M. Warari, H. W. Siesler, and Y. Ozaki, J. Appl. Polym. Sci. 87,616 (2003)
2) H.Sato, M.Shimoyama, T.Kamiya, T.Amari, S.Sasic, T.Ninomiya, H.W.Siesler,Y.Ozaki, J. Near
Infrared Spectrosc. 11,309-321 (2003)
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Analysis of mechanical behavior of artificial hip joint by computational
and experimental mechanics

2.1
¢=22mm

2.2 FEM

3.1
Fig.2

130 ps

2mm

100 /sec

Fig.1
lae=0.1, 0.2, 0.3, 0.4, 0.5

Table 1

9.9kN
Fig.3

110us  (b)
©
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3.2FEM

0.5mm
Fig.4 l2.=0.3,0.4,0.5
lave=0.1 lave=0.1
Fig.5 9kN 0.6mm
@ (b)
Fig.3(b)
Fig.5
¢=13mm

T1mm
(10step)

& o o én

Fig.1 FEM model geometry.

Table 1 Material properties for FEM.

Material E (GPa) v p (kg/m®)
Al,O; 400 0.24 3.97
Ti alloy 113 0.29 4.40
10 |

=

=

s

.|

0 1 th. L

300 400 500 600 T00 800 900
Time(usec)
Fig.2 Load-time curve obtained from impact test.
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(a) 90us ) () 110us

: t i _
(c) 130us (d) 380us

Fig.3 Impact fracture behavior of alumina femoral head.

Fig.3
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Fig.4 Comparison of the maximum principal stress distribution.

FEM
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(a) The maximum principal stress distribution

T0owray 4 ¥
Z L> v

(b) z-axial stress distribution

Fig.5 Stress distribution in alumina femoral head.

M&M2005 2005 655-656.

2006 175-176
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il FCOBREH bR DR & BRSO AT
BRI TH TR A0 T W AT

1. Fria

1--VI, A vang T4 MRERKITEEERR O FiEZEL, Av FEL v En
KR RNAF—TxF U CTRIURE A K E WV, FTH CulnGaSe, KEFEMIZOWTIRASHFFEENT
B, BEHFE19.5% [1] 2oL H D, AgGaSe, ITHBHET L L THELMEITH Y BF
FHREHLZ VN, KBEBOMELE LTO AgtaSe, D 134720, AgGaSe, ITAEHIHEE 1.8 eV
ZFL, SERMOXEZRNNATE 5, 2EHIHEE 1.5 eV O CulnGaSe, & ¥ 7 AMEEEED =
LILE o T, ZEHRGRORENRMGFTE D, KR TIE, Fy PTUVREIZL D AgbaSe, &AL
RZ2iTol, KAy PV REIMEER, SFHTHMKENTE, HEZSLEL LW EOF|A
VD, THETIZ, CulnS,, AgInS, 2Fy FTUVRIETERL. BEEASVIZEGENRELNRT
w3 [2, 3],

2. EBIHE

AgGaSe, 73V 7 #Edh DFREGRR AT 5 1201, MR TR EL Ag,Se (99. 9%) . Ga,Se; (99. 9%) %
RAWTLFEREOEREIZRZA L5 ICRE LT, "y bT UV AEZHWT, 400700 °C, 25—
80 MPa T, AgGaSe, S/NV7 #ESa Bk St 7=,

Ag,Se + Ga,Se; — AgGaSe,

By b7 VAL, MEFR A @SR TITV, Bk & B 2 RFCET S5 b0 Th 5, ik
D Ag,Se & Ga,Se, IT4EIDORFEIREE 400~700 CTIHIEAED =D, KB CHERL2EREET
BHERIETHZ EERWE, BAUTOMBICMEAT S &, 4 AU RRFRES 2 bY - Tl E
Y, EMERNEC 5, BEHOBRZETAMICERTILELIOL TS, =T, @O
L O RAREE R LS 2o Z AmiBiciniE, ), @O Z&TWA O X 5 REESRIT L4
%, BERBR IV TE, &ifl B B =3 X — Ry MRIBA~ZE (L3 28T ThLF RMBR O 22RO ¥k
NERZ Y, FORBIIVHBPETCORFERAIZRBIT 53 v 7 ORREICIES < EfiHE O K & 72
FERIZOE D BEEATR, WO THIBRE CoORIKE Z {4 2 MR I B T SIS L= 2e7LEE ¢, B
FEOMFEFZ2EFUT IS U CTRE(LDSET U, B0+ 3 AICIEET D 2L ERICH X
-l ., BERHIIMREEICRENET S, WThLOBETLHAIOAOHMEBINE - 5, HEHEBH
OEMEE LT, O - 6. OFRULE. O itik, @Fmikit. OMiE., @it
ToEHEEREZEZ BN S,
{ERK LT3 2 X BEITIC L - THTFEREBIR VA X% BF T u—7 <4 7 afyir (EPMA)
X Vk%E, Vy—7o—THELVEEREZREL., FMET o7

B-B-15-C

1 HFofEgaiRer v
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3. WALBE

[ 212, 25MPa. 400—700 CT. v b7V AETIER LTz AglaSe,/S/V 7 fdb &R d, Kl
PAERE, 400,500 C TV EHETS A% 600,700 COREIRE TIEH b AR FimmIc &k L7, 400,
500°C THERR L7=3bBHI b A < haotz, & BICEED GaSey £ b BN R b,
600, 700CE@miBIZ/e DIz oN T, HMENR L 22TV D T LAbhr 5,

S I XBEFOESREREATRT, AgGaSe, & Ga,Se,. AgSe D JCPDS F—4# HRd, RTDORA
EHIZ G TH o1, 400, 500 CTIZBWTIE, FEO GaSe; DHEAKRE HTWHA, O
FEREIREOEME & HICHD LT3, RIFFIC AgGaSe, DIRIZIBEOHIMNE & HICHMLTE
Y, 700°CTiZ AgGaSe, BAEAB B TS, XBEFOZREEZ AV TIEFER LAY A ZXO5
BE{Tolr. BFEFTEEORMIZE 72> T JCPDS F—ZIIZiE3&, 700 CTIXIEIE JCPDS
F—& L —F Uiz, KR A XITERREICHEI L TREL 29 700 CTORDBERKTHR YA X
55 nm 23& bz,

(14 Z EPMA DERBRZTT, EHIMLFERGROMARE TH S, 400, 500CICBWTHALE
RAMMARIL & KE TR TWAR, BEIREAEMT 515 T Ag, Ga, Se D{LFHRAIFE
RIGIZIESVW TN 5, 600°CELFCiE. Ag-poor. Ga-rich, Se-rich Th oz, X BEIFTORFERIZ
BWTH, 400~600 CITIUT Ga,Se, D E— 7 MiELBEEINTWADT, Ga, Se HBFEITZ2
STWB Z & Bbh D, KT Ag 221l (Vs,) . 4TI Ga (Ga;) . #&-FH Se (Se;) Ag A b D Ga(Gay,) .
Ag A R D Se(Se,) 72 EMdH 5, T00°C TR LI LD Ag-rich, Ga-poor, Se-poor &7z
TW5, FIETHXRME LTEX NSO, 1R AgAg). Ga 2L (V). Se ZZFL(Vs). Ga
YA hD Ag(Age) . Se A hD Ag(Ags) R ENH D, V—FTu—T S LV {ERHZREL
ez A, REHIT AR Tn BYEEER L, 202 & XY, 7T00°CTER LI-RE O n BEED
FRIL, Vo, R A, B EZBN S,

B2 & (25MPa)
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4. t&im

HNarg S A4 MULEY ERIETH B AgGaSe, SNV 7 EEfME Ry TV AREICE W {ERR LTS,
AR R IE S 25MPa, RESRIREE 400~700 C. pREBFM—BERITH S, X HREPT (XRD) 2 XD X
BREFEIC X SR L T EH, PR A X%, BF 7 u—7~<=A4 27 a4 EPMA) IC X D
B E, —EFo—7Siric L 0 {ER A2 MESHEIC X 0 IEREREZJE Ui, IRIRIREE 700C
T AgGaSe, D BHANG Hiviz, MEIREE 700°CIZB W T, T EEIE JCPDS 7 —# ITIEIFE—H L,
ARG I R AR o e b MV ME 2 R U= (B LT REHE T R T n B R % R L=,
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Succeeding to the previous papers (Tatsumi 2004, Tatsumi et al. 2004), which dealt with the inertial and dissipative sim-
ilarities of the one- and two-point velocity distributions of homogeneous isotropic turbulence using the cross-independence
closure hypothesis, the local equilibrium similarity of these distributions in the inertial and viscous sub-ranges are worked
out systematically. The velocity-sum and velocity-difference distributions are expressed, except for the longitudinal com-
ponent of the latter, in terms of the inertial normal distributions each associated with the self-energy dissipation rates.
These distributions satisfy the coincidence conditions for vanishing distance and the separation conditions for infinite
distance. The longitudinal velocity-difference distribution is obtained as a slightly asymmetric and non-normal variation
of the inertial normal distribution. The physical significance of the results and the scope for the future developments of
the theory to the more complicated turbulent flows are discussed.
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Outline of National Project on Advanced Materials & Process Development for Next Generation Aircraft
Structures

Y. Yamaguchi R&D Institute of Metals and Composites for Future Industries

The research and development project on advanced composite materials & process development for next

generation aircraft structures has performed since FY2003 as a 5-year project, sponsored by the Ministry of

Economy, Trade and Industry (MET]) in Japan. This project aims to develop innovative lightweight materials

& process technologies for civil aircraft structures and consists of 3 technical areas, radiation-curing

technology of polymer matrix composites (PMC) structures, structural health monitoring (SHM) technology of

PMC structures, and advanced magnesium alloy technology. This paper introduces briefly the activities and
typical results up to FY2004 of the project.
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Processing and characterization of graphite nanofiber reinforced aluminum composite

J.H. Jang and K.S. Han POSTECH)

The graphite nanofibers (GNFs) reinforced aluminum metal matrix composites were fabricated successfully

through conventional powder metallurgy routes. The mixing conditions were established by microhardness

tests and microscopy observations. The high density of composites could be achieved by hot isostatic pressing

(HIP). As results of the mechanical tests, which are microhardness and compression tests, the optimal contents

of nanofibers were determined. The physical properties of the GNF-AI composites were measured by thermal

and electrical transport tests. The results of physical tests indicated that nanofibers give reasonable promise of

being successful in functional nanocomposites. This preliminary research may help to propose the design and
the fabrication of the functional metal matrix nanocomposites.

Debonding effect on vibration control of the active constrained layer damping in the shell models

H.S. Seonghyun and H.C. Park POSTECH)

Active constrained layer damping (ACLD) treatments have been widely studied to improve vibration

control of structural behavior. The ACLD method consists of the viscoelastic damping material (VEM), the

piezoelectric sensors/actuator and host structure. It is assumed that the VEM which is sandwiched between the

piezoelectric actuator and a host structure is perfectly bonded onto the surface of the host structure. However,

debonding may occur between the VEM and piezoelectric actuator or piezoelectric sensor/actuator and the

host structure. It may affect the control efficiency or the energy dissipation of the VEM, which leads to an

unstable closed loop control system. Purpose of this study is to investigate the effect of debonding between
layers of the structure.

Off-axis creep recovery behavior and its modeling for unidirectional CFRP laminates at high temperature
M. KAWAI (U. of Tsukuba)
Effects of loading history on the creep strain recovery behavior of unidirectional carbon/epoxy composites
under stress-free conditions at high temperature are examined. To observe the creep strain recovery upon
complete unloading just after a single off-axis loading of virgin specimens, creep tests are first performed for
five hours on plain coupon specimens with various fiber orientations: = 10, 15, 30, 45°. Creep strain
recovery responses are clearly observed in all kinds of off-axis fiber orientations tested. The creep strain
recovery rate tends to vanish as the axial strain decreases. A part of the axial strain developed by the prior
single loading eventually remains, which indicates that a certain amount of inelastic component has been
involved by the total strain due to the prior load. Then, to elucidate the effects of loading history on the off-axis
creep strain recovery behavior, the cyclic recovery tests with intermittent stressing are performed at the same
test conditions. The test results reveal that the amount of the off-axis creep strain recovery of the unidirectional
system is governed by the age hardening of the matrix material and it is also affected by a softening due to
cyclic loading.

CFRP

0.01ppm/K
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A new cohesive model for simulating delamination propagation in composite laminates under transverse
loads
N. Hu, Y.Zemba and H.Fukunaga (Tohoku U.)
In this paper, we have proposed a new cohesive model to stably simulate delamination propagation in
composite laminates under transverse loads. In this model, we set up a pre-softening zone in front of the
original softening zone. In this pre-softening zone, the initial stiffness is gradually reduced as the interface
strength decreases. However, the onset displacement for starting the real softening process is not changed in
this model. The energy release rate for determining the final displacement of complete decohesion is not
changed too. This cohesive model is implemented in the explicit time integration scheme for evaluating the
delaminations. Also, a stress-based criterion is employed for judging various in-plane damages, such as matrix
cracks, fiber breakage etc. Moreover, two examples are employed to illustrate the validity of the present
method. The first example is a square cross-ply GFRP plate with 3 layers under the quasi-static transverse load,
and the second one is a square pseudo-isotropic CFRP laminated plate under the low-velocity impact. The
experiments are carried out to verify the numerical results of the present model.
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Review

1. Time-Dependent Linear Wave Scattering for a Circular Shallow Plate
Michael MEYLAN (Auckland University, New Zealand)

The time-dependent linear wave problem can in theory be solved by an expansion in eigenfunctions. The eigenfunctions in
turn are nothing more than the standard single frequency solutions for which extensive methods of solution have been
developed. However, implementing the solutions numerically is complicated and for this reason it is natural to concentrate
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on the simplest situations. In this talk, | considered the problem of a circular elastic plate floating on shallow water. For this
problem the single frequency solution is very straight-forward to compute and can be reduced to solving a four dimensional
matrix system. The time-dependent solution is then found by expanding the solution in terms of the single frequency
solutions. To calculate the coefficients in the expansion we require a special inner product which in turns is derived from an
energy argument. Formally this means that the operator is now self-adjoint and allows us to use Hilbert space theory to write
down an expansion. Once the expressions for the time-dependent problem have been written down the numerical
calculation of the time-dependent motion is not computationally challenging. We presented some example calculations
which showed the effect of an incident plane wave on circular elastic plates of various properties.

2. Wave Drift Force in a Two-Layer Fluid of Finite Depth

Based on the momentum and energy conservation principles, a compact calculation formula is analytically derived for the
wave drift force on a 2-D body floating in a two-layer fluid of finite depth. In a two-layer fluid, two different wave modes
(the surface-wave mode with longer wavelength and the internal-wave mode with shorter wavelength) exist not only in the
incident wave but also in the body-scattered wave, and these wave characteristics are properly incorporated in the obtained
formula. It is noted that, unlike the single-layer case, the wave drift force can be negative in the incident wave of
surface-wave mode, if the transmitted wave with internal-wave mode is large. Numerical computations are implemented for
a Lewis-form body by means of the boundary integral-equation method with Green’s function for the two-layer fluid
problem. The effects of density ratio, interface position, and body motions on the wave drift force are studied, and some
important features are found for two-layer fluids.

3. Hydrodynamic forces on a two-dimensional multi-hull structure in waves

The diffraction and the radiation problem of the two dimensional multi-hull structure is investigated. To obtain this result
the scattering matrix theory is applied. The scattering matrix theory is widely used to analyze the wave interaction problem
in various scientific fields. The research is focused on the zeros of the wave exciting force and the near resonance, which
occurs bath in the diffraction problem and the radiation problem. At the zeros of the wave exciting force, the wave exciting
force for the overall structure is zero while each demi-hull gets the wave excitation. At the near resonance frequency, the
amplitude of traveling wave between adjacent demi-hulls becomes very large and the demi-hulls get very large wave force.
A number of simple equations for representing the hydrodynamic properties of the multi-hull structure at the zeros and the
near resonance frequency are obtained. The numerical examples show that these simple equations well explain the
hydrodynamic forces as well as the wave system among the spaces between the demi-hulls.

4. AStrip Method for a Ship Obliquely Moving in Waves
Faizul Amri Adnan

Lateral drift occurs due to the effects of wind forces and/or wave drifting forces in ships sailing in actual seas. It is
important therefore to investigate the influence of lateral drift on seakeeping performance to attain a rational design for ships.
The velocity potential is expanded in asymptotic series in power of lateral speed parameter t, defined by weV0/g where we
refers to the frequency of wave encounter, VO denotes the lateral velocity assumed to be sufficiently small, and g the
acceleration gravity. By combining this technique with the strip method, two sets of motion equations of all hydrodynamic
force coefficients for ship seakeeping are derived. The first set is for ships without lateral drift which is completely similar to
the equations in the New Strip Method, and the second set is for additional motions induced by lateral drift. It is found that all
ship motion modes except surge are coupled when the ship drifts laterally in waves.

5. Numerical Simulation of Violent Sloshing by CIP Method with Experimental Validation

Kishev Zdravko
Evaluation of sloshing loads is a key point in the design of ship liquid cargo tanks since when the tank is excited at
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near-resonance frequencies, violent motions of the liquid can occur. This implies large impact pressures and resulting
additional forces on the structure, which could possibly lead to structural damage or ship capsize. In this paper a new CFD
simulation approach is used to challenge the sloshing problem. The method can treat simultaneously liquid, gas and solid
phases. It is essentially a variation of the CIP method with a recently developed CIP-CSL3 scheme for capturing sharply the
gasliquid interface. Results by the original CIP method are also presented. Computations for pressure time histories and
free-surface profiles in a 2-D rectangular tank are compared to experimental results. Several frequencies and several filling
heights are investigated.

6.  Numerical study on slosh-induced impact pressures on three-dimensional prismatic tanks

Yonghwan Kim (Seoul National University, Korea)
Sloshing flows in two- and three-dimensional prismatic tanks are considered in the present paper. A finite difference method
is applied for simulating violent sloshing flows and impact occurrence. The computation focuses on the global flow and
assumes a single-valued free surface profile. For the simulation of impact occurrence near sloping boundaries, the concept of
a buffer zone, previously used for impact simulation on the tank ceiling, is extended to sloping boundaries near the tank
ceiling. For validation of the present numerical method, a comparison is made between the computational results for
two-dimensional tanks and available experimental data, for which favorable agreement is shown. It is observed that the
application of a buffer zone and a time-averaging scheme mitigates the sensitivity to grid resolution and time segment.
Impact pressures on sloping boundaries and the tank ceiling for three-dimensional tanks are then compared with the results
for two-dimensional tanks, which show higher peak pressures for the case of three-dimensional tanks.

7. CFD Simulation of 3-D Water-Entry

In this research, we study the dynamics of three-dimensional water entry by means of CFD simulation. Our
research interest is the cavity dynamics associated with a complicated 3-D body when penetrating into a free surface.
Such water entry problem can be found in some ocean engineering applications, such as accidental dropping of an object
from the deck of a platform. In the case, we need to know if such accidentally dropping body can hit the important
device installed on the seabed. Our CFD method to challenge this 3D water entry is a CIP based Cartesian Grid Method.

In this presentation, the numerical method is briefly introduced at first. Then an experiment for validation of the
numerical code, which is about a cylinder dropped from air with different angles between the cylinder axis and the still
free surface, is described. The dropping cylinder event can be divided into 3 phases. The first is the free—fall phase that
describes the cylinder moving in air. The second is the water-entry phase that represents the cylinder penetrating the
free surface. The third is the submerged phase that means the cylinder fully submerged in the water. The water-entry
phase is most complicated hydrodynamic process, which is the target of this research. In this phase, the air cavity
formed behind the cylinder and its dynamics are most important phenomena to be predicted. Numerical simulations
on the water entry phase for the experimental problem are carried out. Comparison on variation of the air cavity and
motion of the cylinder between the computation and the experiment are made.

8. ACFD Simulation of Dam Breaking by CCUP Combined with Multigrid Method

In order to achieve favorable seakeeping performance, physical phenomena that involve strong impacts due to water
clashes with a ship need to be clarified as a multiphase (liquid, gas, and solid) flow field. From this viewpoint, this study
concerns a CFD method in which the CIP (Constrained Interpolation Profile) scheme is adapted for calculating advections of
momentum, and density, and for capturing a fine structure of free surface. One of focuses of the present work is a solving
procedure of a linear system (a simultaneous equation in numerous dimensions). The present work utilizes the multigrid
method (MG) as a fast solver, and as a preconditioner in a Krylov subspace method, for solving a linear system derived from
a finite-differentiation of a pressure Poisson’s equation. This is because computing accurate pressure field is indispensable
for estimating hydrodynamic forces acting on a ship, and because a robust solver is necessary especially for solving a
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pressure Poisson’s equation in a multiphase flow field that contains various values of fluid density (The density of water is
about 1’000 times larger than that of air). The developed CFD method is applied to a free surface problem that involves
strong water impacts. The result obtained reveals that numerical calculations using the present method can fairly well
reproduce free surface variations, and time histories of the measured pressure. The analyzing of iterative operations
demonstrates that the MG s able to contribute the improvement of the robustness. Namely, the developed linear system
solver is able to converge solutions well even just before, and just after an impact phenomenon.

9. Computation of Free-Surface Flows and Fluid-Object Interactions with the CIP Method Based on
Adaptive Meshless Soroban Grids

CFD
CIP(Constrained Interpolation Profile/Cubic Interpolated Propagation)

semi-Lagrangian
CIP

preconditionor CIP

CIp

10. ASimulation of Tidal Current and Ecosystem in Ago bay and its Consideration

11. Experiment of Motions of a 2D Floating Body with Shipping Water

MPS
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Finite Volume Coastal Ocean Model(FVCOM)

FVCOM Princeton Ocean Model (POM)
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Finite Volume Coastal Ocean Model (FVCOM)
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Loasschan Nattapong
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Behavior of a small pulsed river plume in a strong tidal cross-flow in the Akashi Strait
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2.2 EBSP
EBSP TEM
TSL
3.1 EBSP
EBSP (@ (b) 0.6dpa
6dpa
600MPa
3.2
(@)(b)
6dpa
a-1 4 b-1 4
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2 2@  2(b)
4
1) EBSP 0.6dpa 6dpa
600MPa
2)
5

[1] K. Hide, M. Mayuzumi, K. Tsuji, M. Narui, "Influence of deformation behavior on IASCC susceptibility for
neutron irradiated type 304 stainless steels", Proc. of 13th APCCC,16-21 Nov 2003, Osaka Univ.

[2] K. Hide, T. Onchi, M. Mayuzumi, S. Dumble, "Correlation of Microchemistry and IGSCC Behavior for Irradiated
Thermally-sensitized Type 304 Stainless Steels", Proc. 10th Environmental Degradation of Materials in Nuclear
Power System, Aug. 5-9, 2001, Lake Tahoe, Nevada, NACE (2001)

[3] IASCC
2003 p159
[4] IASCC
8 2004
p159
EBSP
Element C Si Mn P S Ni Cr N Co Fe
0.063 0.5 0.98 0.026 0.045 9.99 18.65 0.036 <0.01 bal.

Thermally-sensitized treatment : SA 1100 C x 1hr + sens.(650 C x 100 min + 750 C x 24 hr)

2
Irradiation misorientation (degrees) Peak interval (jum)
Dose (dpa) Ave. SD Ave. SD
0.6 0.6 0.27 7.0 23
6 14 0.69 4.0 1.0
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ODNONBHR LIV T - Ny MUXREITERED BRILEE XN A A EARRICAE L 54
FEACHLTHBOTHAATHD Z LB ahole, £l KERTAEL K FEL % ERMMICTHEH
KD BT,

AEBRIIATEWH N EOBERKF LAMERK B ER., BAEFBFRLUBRAE 2 & HiITT-
bDTHD, £, EROFITICHZY . FINHEEA DM FBIEIRIZZ KO ZHBBhE B, *
oo BEERICOWTIIMAEFTOEHERERBS L OBE, RAEDH 2 IS O Z@hETEWE, =
ZIKRERLTEAFOEEZRLET,

C YN
1) T.Fukumori, K.Futagami, M.Sakamoto and S.Hirooka: JJAP 43, 1(2004)pp. 385-388
2) T.Fukumori, K.Futagami, K.Kuroki: JJAP 43, 12(2004) pp. 8331-8334
3) K.Futagami, T. Fukumori, N. Tsukuda K. Kurokii: JJAP 44, 8(2005)pp. 6277-6282
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T. Nagasaka, T. Muroga, H. Watanabe, K. Yamasaki, N-J. Heo, K. Shinozaki and M. Narui, Materials
Transactions 46 (2005) 498-502.
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[2]M.Shirai et al, Morphological Change in FePt Nanogranular Thin Films Induced by Irradiation with 2.4 MeV Cu®* ions:
Electron tomography Observation, Materials Transactions, Vol.47 No.1 (2006)
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TRAIAM-1M

(1) [Y. Saitou and A. Tsushima: JJAP 40 (2001) L1387]

(V-1)
I =encS[expeV 7k;T,) - exp(eV, /ksT.)] 7/ [expeV 7k;T,) + 1]

1=0 V, u

u=c,eV,/ kT,

Kg T,
Insulator Electrode
| | T

2

l,=enc,/(2—u/c)

T

Ib=enc,/(2+u/c)

u=2c¢ (ly-L)/(Iu+1p)
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[1] Xiao-Feng Ma, Makoto Fukuhara, Tatsuoki Takeda, Neural network CT image reconstruction
method for small amount of projection data, Nuclear Instruments and Methods in Physics Research A
449 (2000) 366-377.

[2] Xiao-Feng Ma, Tatsuoki Takeda, Asymmetric Abel inversion by neural network for reconstruction of
plasma density distribution, Nuclear Instruments and Methods in Physics Research A492 (2002)
178-189.

[3] X.F. Ma, T. Maruyama, G. Ma, T. Takeda, Three-dimensional ionospheric tomography using
observation data of GPS ground receivers and ionosonde by neural network, Journal of Geophysical
Research 110 (2005) A05308.

[4] Teuvo Kohonen, Self-Organizing Maps (Springer-Verlag, Berlin, 2001).
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degassing
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1 gas' " SOL 2 gas ' “core
dt z-core 2Vgas gas z-SOL
<oV>., <oV >, re ref
+ 0{1 = N gas N SOL + az < N gas Ncore )(Re fcore + Re? fcore) + f<:ore ((Dext + (Dmt) (1)
gas gas
dN N N <oVv> <oV>, N
SOL _ _ _"soL 4 —core al cxl Ngas NSOL + ﬂ ion Ngas NSOL + ( SOL
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+ al 2\/ < N gas N SOL + az V & N gas Ncore ){Re fSOL + Ref (l_ fcore )}+ f'SOL (q)ext + (Dmt) (2)
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dNQaS =-S N <ov >ion N_ N NSOL <ov >cx1 N_ N
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OL 1 2
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[1] Y. Hirooka, M. Sakamoto, TRIAM-group, J. Nucl. Mater. 313-316(2003)588-594.
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DERMEZR<THEOITIE - BXE - HMADSKOMEEBZRALEZRANEHTSH
%5, B2ICRTERY . BERE—LARY I 25 kV, 50 A, 30 ms THY. T1 T+
FERUMNME, 30T —RERXEZR>TLS, E—VETIE. 0 AD5IEHLIZE
BUWLTEY., ZOEZEDKRAAVE—L/ANAT—EH 2.1 WIZHET S,
TISRTEBIF ¥ oN—IC BARRABR TO—TRUEURTULRADE =7y MR (GE
BEND E—LBIKEFIET E) FEHEL. E—LTO T 7/ ILERIN S ERIFEEE
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THAH=H, 5ITHEN2E—LNTSXTRICAFENE Z EnbMotz, =L,
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(1]

TOR, T7ZAIHTRENF
EDEFRKREDHEERNrEERREZRLETENFREND,

WmETE., Bl ( RUCHEEE ) 7SANEEE T LHICFERLESE TS XY ( Inductively
Coupled Plasma; ICP ) ZZ—4"Y NL T, TOEBIFIHZHASHIC

ICP
ICP 50cm 100cm
20 cm
5mTorr 50 500W RF 13.56MHz
0.1mm 2mm
r=0,z=0cm
5 80
7x10° 2x10%¢m-3 700W
1x10%cm3 80W
200w
@) (b) r=10cm
0<r<20cm 0<z<20cm r=0cm
z=0cm 4x101%cm-3 r=20cm z=0cm
3x10%cm-3 r=20cm z=0cm
1.3x10%%¢cm?3 r=12cm
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0<r<20cm 0<z<20cm 101%¢m-3

0<r<20cm 0<z<20cm 3eV

r=7.5cm 4eV
Ar

5mTorr r=20cm z=20cm

[1]K.N.Sato and H.Sakakita, ICOPS2003, 5B10 (2003)
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10° o << 15
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3(a) 3(b)
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%

100m/s~1000m/s

MPM (Material Point Method) SPH (Smoothed Particle
Hydrodynamics) —
SPH
MPM
MPM PIC
CIp
f(x)
® g
+00 400
0 40 i,
F(x)= 2 el (x)+ 2 2 dlv/ (x) ©
kex® j=lleri
C, d/ j |
&
‘dlj‘ > &
1
1 ‘dlj ‘ <&
CDF(6,6)
[-2,6]><[-4,4]

0,0

Navier-Stokes
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%+a(uiuj)_ 1 op 1 ou,

L @
ot OX; M* ox;  Re 0x;0X,
a_p+a(pu,):0 ©)
ot OX;
Re M 300 0.1
jma=9 512><512 1>=<10* 3x<10*
MPM
immersed-body
0 1
4
Runge-Kutta 2

Navier-Stokes
MPM

209



TEM

Ab533B
0.5nA
1.25x104dpa/s
IR-308
@3mm
1

TEM @3mm 0.2mmt
TEM
2.4MeV Fe2t
TRIM
250 800
20 1nA
10 30
10 21 30
288
550
2 600
10 288
300 700
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ichikawa
長方形


A
B C
45=
45=
1
0.58
10
288
A
250 288
20° 2. 600
10
288 10
1.
*) ™) g5o
A B C A B C
300 300 301-302 | 292-293 249 304-305 280 299
400 400 407-409 | 397-398 | 328-329 413 393-397 | 315-318
500 499 507-508 | 498-502 | 398-400 | 516-517 | 488-490 | 362-364
600 598 608-609 | 580-582 | 470-473 | 608-613 | 572-575 | 438-440
700 698 709-711 701 501-511 | 713-720 | 690-695 | 497-506
®) 0.58
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BALFRE T X v 7 AR KO v T ORRRNARIS JONY © L OWE - itz B8 S hHE
RIS PREAHD BLEpfE

[B 1]

KMROT R E LT, FREFE ORI TOIL T\ D, BIfER S A LH S T DEZREE B
1L, EARFEBLOR N FULZRELE L2 D-TRICTHDHD, N F U LI TH D Z &b, B2
PEDOFEID T, BEREFN T OBIZFEBIOfRI N B2 HE TH 5,

BUE, 77 A= XMEEMELE LCTT T 7 74 FMEORILRET I v 7 AREZ LN TS LI, ZD=a
T4 a=r 7L LTI I A PRAORMEAIRIZ B E LR n =8 — 3 UAEI S Tnd, 20
7o, TS OMEREIEHIT D b U F T AOBRZEEFANFHCEE LB X Hd, AMEEIXZ0Y
BT v a = T RBEL BBREGA LR a VRPN S omm kv X — b U F 7 AOZENB
T Dhkx 2 ROBUG & BN AAT 5 72,

[257]

BT B KRBT T AL RS (P-CVD)EEE & O Tl R v s L OWREH
A U ROFREIT 572, MAGHTFER G, EMER v U IEOR g U REIT 95% TH Y| R, RFELD
L 5% Tholz, BFEREHRD U ONTEL, A U RE 60%., BERREIL 36%. Z OftfidE &
DOAFINL 4% ThH-T=, FNENOREHI DWW T T OEERZIT > 72,

HRATR K OVTREM: & AR e Bk L CRERREDE WA BIZL - JIET 5 & & bICEKEOMIEREE
AT 27 DIZLL T D X 9 7p—HOFEER AT 7=,

1. XHEEEF D HEXPSNC & BB O LR T
A BRIER(SEM)FS K OV ) B BB ARM)IC L 2Bl KBl

[l SpiN=vg I %Lfizw%wﬂﬁﬂxﬁ“ﬁmum BTV SALi
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L. MREARr G CIE B-B 7217 T2 < BOs ICHE T 2466, 38 L UMOR 1 A kI TAYE 3~ 2
BB SN TND Z LRI SN, EfUE R o s LOWRR S AR a2 VD SEM 44X 1 1R,
ZOREY | ERERa UEERECIE, Rr U BREE S SN TS ZERDND, L LD, B
FoAAR VBB O TR OISR T L O ITEARICREDNE L TWD Z ERHLNE 2o T, RIC
IZEFRELD ARM 8% 73, mifliER v U IEEEHZ I Tl SEM 8142 & [AERICR TR CTh o 7203, %‘%
ERAE SEEEHII W T, SEM B CBIE SN RADE A L L TN T, Fiz, RO
ITCHETIHR L, BRRICEDHEIZR > TWD ZEBH LN ERoTe, ZOMEGAERr BEICELT
EDX (LDt~ v B U 7 E 7ol iR, B CIXFEICT Y arv, ofEg cidFicha sy LgEN S
o TS Z EBALNE IR oTe, ZIVH DOFERO XD ISR v R L FERE A A 1 O REEIIR &
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Fe-Ni
Fe-Ni
Ni Fe ()
bcc Fe
fcc Ni
Fe-Ni 3.0~50%Ni
Ni .
40 fcc 500 E
K(1000/T=1.2) fce bce a
Ni
bccfec
Ni bce
Ni fcc
Fe-Ni 08 10 V2 1, 15 16 20 27
beesfee Fe-Ni @
() Fe-Ni , Ni: 3-50%, Fe: balance X
2013 60kV, 50mA 288K~873K
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(a) 10° T T T T

2 Fe-3~50%Ni [ Fe-6%Ni Fe-3%Ni |

Fe-20%NG0 ' ® & - A
‘_"(n Fe-20%Ni

) £ |

Ni -
. ‘? 109 Fe-lZ%Ni

Fe-6%Ni 2
=
[a)

10’10 1 1 1 1
287 288 28 29 291 292
Lattice parameter / A

(b) 10°

Fe-40%Ni

=
o
o

Hydrogen Permeation and Diffusion through Pure Fe, Pure
Ni and Fe-Ni Alloys, Trans. Jpn. Inst. Metals, vol. 24, No. 1
(1983), pp. 49-58

=

o
s
o

Fe-50%Ni

o
=

T T T T T T T

Diffusivity / m?s™
=
o

10-14 1 1 1 1 1
359 36 361 362 363 3.64 3.65

Lattice parameter / A

2 Fe-Ni
(@) bce , (b) fcc
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40

TARG
(IP) Zr,V, Fe, Ni, €tc. Baln,Os, etc.
IP BaFX Eu®*, X=Cl, Br,
|
PSL
50 um
RI
Zr
Zr 4 mm><25mm>=<1mm 4 mm
> 1 mm 10%Pa
T/H=10° 20 Pa 3
kV 20 573~773 K
Zr
IP 24 IP 1(a)
PSL
PSL PSL
PSL
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Zr sample

Intensity

S g I High
- - - - P I Low
Diffusion direction 5mm
— 15 I v I v I v I
NE
S 10F
[7p]
o
>
E 5
[
[¢D)
=
0
1(a) Zr 673K, 10h
(b)

1) (8 PSL

2

2.6><100m?s?t

Application of imaging plate technique to determine diffusion coefficients of tritium in Zr and Zr aloys
K. Hashizume, Y. Saruwatari, T. Hirano, T. Otsuka, T. Tanabe, Y. Tsuchiuchi

Proc. 2005 Water Reactor Fuel Performance Mesting, 2005.10

Diffusional behavior of tritiumin V-4Cr-4Ti alloy

K. Hahsizume, J. Masuda, T. Otsuka, T. Tanabe, Y. Hatano, Y. Nakamura, T. Nagasaka, T. Muroga
ICFRM-12, 2005.12

Zr

2005.9

2005.9
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Fe

D-T
Fe (Burgers
b=1/2<111> b=<100> )
Burgers b=1/2<111>
b=<100>
Fe-Cr Fe-Cr
Fe ( 99.999 %) Fe-0.1at.%Cr, Fe-3 at.% Cr, Fe-9at.%Cr, Fe-15at. % Cr
TEM Fe
Cr
H-3000 (Hitachi)
TEM
1000 kV 2000 kV 1x10%®  1x10** e/m’s
110 290K H-9000UHYV (Hitachi) 290
K 900 K b=1/2<111>
200 kV
(1) Fe b=1/2<111> (Fig. 1) 450 K
Fe-3Cr, Fe-9Cr, Fe-15Cr
Fig. 2 Fe Fe-9Cr Fe
Fe-9Cr
(2) Fe-0.1Cr 670 K
670 K 1/30 s
D 6 nm
D(Fe-0.1Cr) = 1 nm?/s Fe
D(Fe)=10° nm?%/s
Fe-0.1Cr 670 K Cr
— Cr
670 K D (Fe-0.1Cr) = 1 nm%/s
Cr
0.45eV Fe Cr
0.03eV Cr
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Fe-3Cr, Fe-9Cr, Fe-15Cr

[1] “Fe
2005 , 2005/9/28  9/30,
[2] “Fe-Cr
2005/9/28 9/30,
31 “
, 2005/9/29,

[4] “One-dimensional motion of interstitial-type dislocation loops in Fe-Cr alloys by in situ
transmission electron microscopy (Invited talk)”, Towards a multiscale modeling approach of
irradiation damage in high-Cr steels: Computer simulation and experimental validation, 21 Feb

2006, SCK-CEN, Mol, Belgium.

[5] “Dynamics of nanometer-sized interstitial-type dislocation loops in iron by in situ transmission

Cr

TEM ( )",

electron microscopy (Invited talk)”, Seminar, 23 Feb 2006, CEN-Saclay, France.

[6] “Dynamics of nanometer-sized interstitial-type dislocation loops in iron by in situ transmission

electron microscopy (Invited talk)”, Seminar, 27 Feb 2006, UKAEA, Culham, UK.

[ ]

Q \ 1
.-l* -.;.i-m -'& = | _l* ad ¥ .l’" i

0.0s 1.23 1.9s 3.13
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4
l ’ ’
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4.03 5.83 8.2s 11.4

FIG. 1. One-dimensional motion of a small
interstitial-type dislocation loop with the
Burgers vector of 1/2<111> in pure Fe at
690 K. This loop makes back-and forth
motion along a direction parallel to its
Burgers vector.

370K 620K 720

K 770K 820K

FIG. 2. Microstructural variation in pure Fe and
Fe-9Cr upon heating subsequent to high-energzy
electron irradiation with a beam flux of 9x10%
e/m’s to a dose of 3x 10% e/m? at 110 K.
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18 3 2

10

12th International Conference on Fusion Reactor Materials 7th IEA
International Workshop on Beryllium Technology for Fusion
2006 7

2006 1 21
40
Be-V
EDX Be-Ti
800 1000
Be,,Ti
1.5dpa
ITER
ITER

2006

Be-V

220



TRRE THBRTSXTHET— FHRR
TR I

WHottEs TRIEY 7 A~#iaa— FiJE=) 13, 20054 9H13H—-15HD3
HRZH7= v, US-Japan JIFT V — 7 3 = 7 Integrated Modeling of Multi-Scale Physics in
Fusion Plasmas” organized by A. Fukuyama(Kyoto Univ.) and S. Jardin(Princeton Plasma Physics
Laboratory) & DIAEIZ KV | JUM RIS J)A0H e TR S vlc, & OMFER I3 BE
7T X< A 2 — KR BPSI (Burning Plasma Simulation Initiative) DIEEN D —Bg & L CT1T
DTz O TH 5 (http://bpsi.nucleng.kyoto-u.ac.jp/bpsi/).

XLCOHIC

ITER 72 & NZEERVA IR B DEERE T 7 X~ DR B2 TR L & OFIE Tk % b
NTAHETHAYI2b—varyra— RORBILIINNLOREERETH 5, ITER OH
A NRTFZUANT T w2l ZPRE L, BT Tl & H L7 2 & 13 ITER b
EXELCEEREMEEICE > THEIEILWI ETHDH, 2D X HITHEKZ .0 ITER
AR S ENA S & LTWD ZORIC, B4 RIBIRE T 7 X~ke a— R
Fe e JUN RIS PR GEATIC BV TRl L, [ENOMFEEMR, BFE0HED e b TN
INDE OB INC OV THM TE 22 L IIEREV., 5% bEEH I Z2ED SO,
WRIGE T T A~ 2 — IR Ak L ChfE L. BARIZBIT DM IRDOT 7747 4 %
B, ITER ICEHBAL TW LERH L L EX D,

*HAR

ZIMEIL3 14, BROFIZ2 74F (WA BARL 8, T AU 6, I—nr v /X2
. HEE 1) Thotz, BEAIZE L TIEN, EAOENBLZ 2 %71 OHEET
bV, NTUADENTT =T v ay T TholtbE x5, 707 L8E6 250Dy
> : (I) Integrated Modeling (4 1F). (II) Edge-Core Integration (5 {4:). (III) Computation (2
). (V) Wave and MHD (4 f4). (V) Transport Modeling (7 #4). (VI) MHD and Transport

(51F, 2B 2/FIIE@ME LML) O S vz,

v a (D) TIX Jardin, Becoulet, f&[LAZNLIKE, I —m v 30 ARIZEBITD
BIRBE T 7 X~ D 1= DAL T T AR OIEENR 04 1% OWFIEE Il 2 A5 Lz, 158
HAIZAARDPKE, I3—a oI T LR, KE, I—r o "TEHTTIITey =7 b
& UTHE/ R S HENL L, REFZE P RN IERUTEKRINTEBY . A7 7 0 TikEhE L
T7uyxl FEETLTWDHHARPDEWEINS DITRHOMETHL LKL, By
v a D) T Park 23 ENC I HIEERILZ #ed L7722y, Y UVESLRSE, KBSI Z4ills
& LT Core-Edge i b ET VT 0y =7 "BHEITLOOH D, Kritz N7 —, XTFT AHK
V. ELM OB R EETET ML DV 2 b—ra UREREWS Uiz, /NBEDBSEIFIZE
T BBEE T T A~ 2k DY fiA % fR I L7, £7-. Chang % CPES (Center for Plasma
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Edge Simulation) 7’2 ¥ =7 FOEEZRE L7, By a yUD) TIHHERSZIZET 5
ENEN, BRI COERRT — T2 EHR L7 2— FER% (FER) SH LV =
L—yg vy Ax—A0 () PREESNTZ, v a (IV) Tl Bachelor 28E T % /L¥—
B+ & MHD OFAEAERZHEILT D7 7Y =27 b SWIM (Simulation of Wave Interaction of
MHD) Z#E4 L7z, v a (V) TIE Weiland 723 EE) B 2 #igk = — RICED AL,
Dimits shift NEAET A THIATE 2 Z L 2R L, FIRAIVEREEIR ORI
RIFTHhRARE LT, TR WL I 21— 312k D CDBM £5 /1, GLF23
ET )L, Weiland €7 VO EHERZWE L7z, GLF23 E7/VOFERIZBELTT A VU B
MHARA NBRHY, XUFv—7IZBHLTEHK, BRSBEED TN Z EITRoT,
MIZ ITER IZBITAEFEARL—Ta Ot Iz b—ra URERERE LT, By v
a3 (V) THEBRIFIERSHBIIBITEIZA T — Ly Ial—valryOozdo
Interlocking model (Fi&ET /L) ZHAIT LHER Y I = L— X IZRBIT D28 EH] 2 HE LT,
F 72 RAD BPSI HE[O— & L C ITBL (IT based Laboratory) % FV 7= grid computing ? HX
DA A BT LT,

EERELTY =7 va vy 7RI Ta Y27 OMEHER Y L—ATU—27 ZH.LIZ
WEN LI, B TIEEmEE L CERBRE SN, KETEHEAY IaL—val %
Hf§L72220OH L\ SciDAC a2 = 7 k. CPES & SWIM, MBI, ZNETD
SR N— R BRI N ED b L S L LTWS, BAENIZBW TS,
HAEVI 2L —2a VORI ENDBRDTITWN DA, X0 HERA R E 2R E L T
W ZENRETHA S, £o, EARNRHIRE LT, ERD5A 75—V EZHEETHH LW
ETTNV BTV 77V v RETALO—EL) . BEFERWIHLFIEDT —~%2 b 9D L
T AOFITEDIAANTHL LoD TIRER S, RKEEDNFT V—7 v a v 37T
AV AN —7 Y v UEBEEMAIIC LTEVWE, BERS - T,

KBICZOT =7 v ay TERET HI2HTZ0 . JUNKZIS T 58 58T 3 R R R A
70 - B, RHE—TRLER S, FIE R gl e (GHEMFEB) 16360459, FnllHE
HERFZE 16002005) D X{EE 9 F =D T OF a2 TEHHOBEEZR LIZV,

SEEH

(148 ILVE . RAHERL, US-Japan JIFT U —2 3/ = »» 7 Integrated Modeling of Multi-Scale
Physics in Fusion Plasmas” combined with 4" annual meeting of Burning Plasma Simulation
Initiative”, J. Plasma and Fusion Res. 81 (2005) 830.

[2]US-Japan JIFT workshop on ‘Integrated Modeling of Multi-Scale Physics in Fusion Plasmas’
combined with 4" annual meeting, Reports of RIAM, Kyushu University Supplements S-2 (2006).

US-Japan JIFT Workshop on
Integrated Modeling of Multi-Scale Physics in Fusion Plasmas
with Participants from EU and Korea
combined with Burning Plasma Simulation Initiative annual meeting(collaboration programe between
RIAM and University)
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--- #W601, RIAM, Kyushu University, Kasuga, Fukuoka, Japan, 2005/09/13-15 ---
9/13
9:00 Welcome and Announcement
Integrated Modeling
chaired by A. Fukuyama
9:10 S. C. Jardin (PPPL), Towards Integrated Modeling of Burning Plasma
9:50 A. Becoulet (CEA-Cadarache), Integrated Tokamak Modelling Activity for ITER in Europe
10:30 Coffee break
chaired by S. C. Jardin
10:40 A. Fukuyama (Kyoto U), Integrated Modeling Activities in Japan
11:20 L. LoDestro (LLNL), Overview of Integrated Modeling Activities at LLNL
12:00 Lunch
Edge-Core Integration
chaired by A. Becoulet
13:30 J. M. Park (KBSI), Two-Dimensional Transport Simulations of KSTAR Tokamak in Coupled Region of
Core, Edge Pedestal, and Scrape-off Layer
14:10 A. Kritz (Lehigh U), Pedestal, ELMs and Saturated Neoclassical Tearing Modes in Integrated
Modeling Simulations
14:50 T. Ozeki (JAERI), Integration of Models for Burning Plasmas in JAERI, and ELM Simulation by
Transport-MHD Codes
15:30 Coffee break
chaired by T. Takizuka
15:40 C. S. Chang (New York U), Integrated Simulation of Tokamak Edge Plasmas
16:20 H. Kawashima (JAERI), Divertor Simulations by Integrated Code (SONIC) with Plasma Fluid
Modeling and Monte-Calro Modeling for Neutrals and Impurities
17:00 H. Naitou (Yamaguchi U), Extended MHD Simulation by Gyro-Reduced-MHD Code and Gyrokinetic
Particle Code
17:30 End of Session
09/14
Computation
chaired by K. Kusano
9:00 S. Tokuda (JAERI), Present Status of the MARG2D Code and It's Parallel Computation
9:30 Y. Todo (NIFS), A Complementary Fluid Method in the Delta-f Particle Simulation
10:00 Coffee break
Waves and MHD
chaired by T. Ozeki
10:10 D. B. Batchelor (ORNL), Integrated Modeling of Wave-Particle Interactions and Interactions with
MHD
10:50 V. Chan (GA), Simulation of ICRF Interactions with Fast lons and Modification of MHD Stability
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11:30 S. Murakami (Kyoto U), Integrated Modeling of Plasma Heating and Fast Particles

12:10 Lunch

Transport Modeling

chaired by A. Kritz

13:30 J. Weiland (Chamers U), Recent Progress in Transport Modelling; Momentum Transport and Effects
of Varying Correlation Length

14:10 K. Uzawa (Kyoto U), Effect of External Mean Flow on Zonal Flow Generation

14:40 J. E. Anderson (Kyoto U), Zonal Flows Generation in Collisionless Trapped Electron Mode
Turbulence

15:10 Coffee break

chaired by J. Weiland

15:20 M. Honda (Kyoto U), Comparison of Turbulent Transport Models in Tokamak Transport Simulations
15:50 N. Hayashi (JAERI), Simulation of Steady-State Operation in ITER

16:30 A. Fukuyama (Kyoto U), Y. Nakamura (JAERI): Simulation Modeling of Fully Non-Inductive Buildup
Scenario in High Bootstrap Current Tokamaks without Center Solenoid

17:10 O. Mitarai (Kyushu Tokai U), Plasma Current Start-Up and Ignition in the Component Test Facility
(CTF) Device

17:40 End of Session

19:00 Workshop Dinner at "Juttoku-ya Tsukushi-guchi " (Near Hakata Station)

09/15

MHD and Transport

chaired by Y. Todo

9:00 K. Kusano (Earth S), Interlocking Models for Multi-Scale Simulations

9:40 N. Ohnishi (Tohoku U), Radiation Hydrodynamics Simulations of Laboratory and Astrophysical
Plasmas

10:20 Coffee break

chaired by V. Chan

10:30 M. Yagi (Kyushu U), Global Tokamak Simulation with Multi-Scale Interaction, (1) Neoclassical
Tearing Mode (MHD & turbulence interaction)

11:00 T. Ueda (Kyushu U), Global Tokamak Simulation with Multi-Scale Interaction, (1I) Status of Global
ITG Code (transport & turbulence interaction)

11:30 S. Nishimura (Kyushu U), Global Tokamak Simulation with Multi-Scale Interaction, (Il1l) RMHD
Model Including Transport Effect (transport & MHD interaction)

12:00 Lunch

chaired by M. Yagi

13:30 Summary and Discussion on Future Plan

15:00 Adjourn
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