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OBehnia ZE D L B 2 —1%® 2 A b :I have reviewed all the documents and
presentation materials provided for the review of the GCOE. I would like to
congratulate the GCOE for its achievements over the years and in particular in 2011.
The Center has established itself as a well-recognised world-class fluid dynamics
research hub. This is evidenced by:
1. a number of leading-edge interdisciplinary research projects led by
internationally recognised project leaders and researchers,
2. a very well established and recognised international conference series ICFD),
3. a high output of publications in international conferences and journals of high
repute,
4. opportunities provided for both incoming and outgoing young researchers and
Interns,
5. training of the future generation of fluid dynamics researchers and academics
6. international collaboration with leading universities in numerous countries.
Overall, I rank the performance of the GCOE as excellent and I wish to congratulate all
and in particular Prof Maruyama for their achievements. I believe that the Center by
continuing on the same trajectory in 2012 will continue to achieve excellent results. I
wish them a lot of success.
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(1) Eighth International Conference on Flow Dynamics

%8 MREN X A T 2 7 AT 5 EE A

H W ERk23411 H9H~11H
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o G
Suk Ho Chung (King Abdullah University of Science and
Technology, Saudi Arabia)
“Energy Sustainability: A Combustion Perspective”

Yiannis Ventikos (University of Oxford, UK)
“Transport Phenomena, Fluid Mechanics and Multiscale
Modelling Techniques for Clinical Decision Support”

Mark Drela (MIT, USA)
“Low-Order Aeromechanical Modeling for Conceptual Design
of Fuel-Efficient Aircraft”

General Session I =AY —
GS1 | General Session K. Asai, 8. Maruyama (Tohoku
University)
Organized Sessions
K. Nakahashi, H. Kobayashi,
081 Next-Generation CFD S. Obayashi, S. Yamamoto and
K. Yamamoto (Tohoku University)
0S2 Advanced Control of Smart Fluids and Fluid M. Nakano, Y. Fukunishi (Tohoku
Flows University)
0S3 Wind Tunnel Experiment on Unsteady S. Izawa, H. Nagai (Tohoku University)
Phenomena
.. _y S. Obayashi, K. Asai (Tohoku
0S4 Research Frontiers in Green Aviation University) and S. Watanabe (JAXA)
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Research Frontiers in Green Hybrid Rocket T. Shimada (JAXA), K. Sawada
0S5 . . X
Propulsion (Tohoku University)
. ) . . H. Nagai (Tohoku University),
0S6 Aerodynamics for Mars Exploration Aerial Vehicle A. Oyama (JAXA)
OS7 | Thermal-Fluid Flows and Plasma Physics W.S. Fu,. C, Y'. Chen' (National Chiao
Tung University, Taiwan)
Flow-induced Degradations in Piping Systems of Y. Watal}abe, T Ta{{agl (Toholu
0S8 Nuclear Power Plants University) and Joé&l Courbon
v (INSA-Lyon, France)
Fluid-induced Seismicity: Modeling and T. Ito, H. Asanuma (Tohoku
0S89 L ) )
Application University)
0810 | Biofluid for Medical Application T. Nakayama, M. Ohta (Tohoku
University)
OS11 | Micro Chanels and Membrane Proteins N. "I’oml‘Fa, M. Ohta (Tohoku
University)
The Seventh International Students / Young Birds Y. Sl‘nmlzu,. R. Sakai and J. F. Torres
0S12 Seminar on Multi-Scale Flow J. Mizusaki, K. Sato, Y. Iga and
A. Komiya (Tohoku University)
0S13 Clean and Efficient Combustion Technology 0. Fujita (Hokkaido University),
(AFI/TFI-2011) K. Maruta (Tohoku University)
Planned Sessions
IFS Coolaborative Research Forum . .
PS1 (AFI/TFI-2011) K. Maruta (Tohoku University)
PS2 5th Functionality DEsign of the COntact T. Takagi, H. Miki (Tohoku University)
Dynamics: (DEC0O2011) and Julien Fontaine (LTDS, France)
T. Sato (Tohoku University),
PS3 Plasma Medicine and Cell Engineering T. Ohashi (Hokkaido University) and
T. Hirata (Tokyo City University)
M. Shimizu (Tohoku University),
The 12th Japan-Korea Students’ Symposium New | J. Wonhyo (Seoul National University,
PS4 Energy Flow for Sustainable Society — Properties | Korea) J. Mizusaki (Tohoku
and Applications of Energy Materials — Univeresity), H. I. Yoo (Seoul National
University, Korea)
Special Session
Memorial Session for the Late Professor Hiroshi . .
Higuchi, Syracuse University, USA T. Hayase (Tohoku University)
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(3)

(4)

(5)

(6)

Japanese-German Seminar on Molecular Imaging Technology for Interdisciplinary
Research (Special Workshop for GCOE Students)

B Bf P24 2H 21 H~2H 24 H

Y Bt ALK HERL SR

g 444 (D BAMEILAN 5 44)

Japan-China Joint Workshop on Bio, Material and
Flow Dynamics

H B Fpki2442H22H~2H 23 H

Y BT RALRFRAER EF e T

ZINE 484 (9 BIAMEA 21 4)

International Workshop on Simulation, Experiments and Optimisation for the
Design of a Future Aviation

H B Epk2442 H 22 H

% P ONERA-Chatillon-Salle Contensou (7 7 &)

ZIE 504 (9 BAEAN 44 4)

5th International Discussion Meeting on Glass
H W Ppk242H27TH~3 A 1H

% Bt RACRFFARE e T

ZINE 344 (D BIMNEAN 1T 4)

4th ELyT Workshop

A B P24 3H11H~3H 14 H
% Pt BELAMBRA Club, Presqu’ile de
Giens (7 7 > &)

ZINE 184 (9 BIMEA 47 4)

< DA

1)

2)

3)

PSP Course 2011
H K Yrk2349H5H~9H
Y% Fr Goéttingen (KA1 )

Super Computing 2011 (SC11)
H K Fk234 11 H 12 H~18 H
% FF Washington State Convention Center (77 X U %)

Workshop on Micro-Nano Flow Engineering

H B Fk23412 A 13 H

% T AHERT

Al ERE - WAERF 7 v — L COE Y aA > bl & L TAERERRE r— L
COE7mr I h I~Arm F A0 ha=r AHEMFHLR] & AR GCOE 23 F1{#
R, V=T vay T ERBELE,
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SRR 28 AEE L 6 A Elokt U 5 4RI, 24N E T ST,

K 4 AFFEaRE
Mehdi Baneshi Rad}atwe. Properties of Complex Materials for Design and Control of
Engineering Systems
Arunabhiram Fluid Dynamics in Chemically Modified Carbon Nanotubes with Organic and
Chutia Biological Polymers
Ahmed Farouq Multiscale Modeling of Monolithic Catalytic Converter: Challenge and Possible

Solution

Ardian Gojani

Development of Background Oriented Schlieren for Near-mid Field Pressure
Measurements for a Supersonic Aircraft in a Ballistic Range Experiment

NI Tz

Study on Interaction between Soft Tissue and Medical Metallic Alloys in
Hydrodynamic Lubrication Phase

Penfei Wang

Design of Low Friction Systems in Ambient Environments with Carbon-based
Coatings

Pierre Le Fur

Computational Study of Cryogenic Liquid Atomization with Vaporization or

Cavitation Problem
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Chilukoti e ,
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Krishna
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25 | WK HEE | BB THBFARE DK - D2 KH fE
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[1] M. Zrinyi, M. Nakano : Electrorotation of Novel Electroactive Polymers in Uniform
DC and AC Electric Field, Proceedings of the Eighth International Conference on
Flow Dynamics (8th ICFD2011), Sendai Japan, pp.208-209, November 2011.

[2] T. Okumura, M. Nakano, M. Zrinyi : Micro-Motor Utilizing Electric Field-Responsive
Polymer Composites, Proceedings of the Eighth International Conference on Flow
Dynamics (8th ICFD2011), Sendai Japan, pp.634-635, November 2011.
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T (rIHEfER A EREES (8110 2011) F#EER SC4E) , Vol.31, Suppl. No.2, pp.75-76,
September 2011.
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Fig.11 : Flow patterns of realistic geometry using
stents to confirm the possibility of treatment
way under VISC2011.
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Fig.10 : Flow patterns in aneurysm before (upper) and after (below) optimization of
stent strut using LBM with simulated annealing method.
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AWFFEIT, FEREEIREREE FICB T 2EERA DA T A =X U o T IR I g
(Electromagnetic Acoustic Resonance, EMAR) & N B FIINEEZw#AH L, B A S
JFE D TE BRI O FTREME 2 et 9 2 o EHEALE |2 VWA S 2 T3 80 C & 2 BB sl 2
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1 SHOEIL, AL KFZIRAE A FE AT O BB TR THE & 2 N 72 R ) 5 o e
SNLTH D, AFFGETIE, JEHRHAIS AT A OREE 2 il 2720, BIEERE % BEFEOR
IR R RS R & PEREE L7z, BEAF O BEGREER Tld, Bila2 X7 4 7 TR L, #E
T —T7% F I N— A TCEEGENZRE Ulc, —J7, AEBRTIL, B2 85 ERIT
S, EAEEER T M CGEESGE NI 2510 Uiz, miZEER & 1T, SHEEIR O il #Rfi
AR E L THWE, 14 (@12, BEAF O B FRERAS F & AR FLBRAE R O 55T T
BamRmd, WRITHEFIZEIS =B L TEBY , AEEDEFHT AT 2%, SFEICES
FEEFlTEs L2l LT,

2 S H O EEIL. Background Oriented Schlieren (BOS) fENTIZ K D i D& &y w]
L TH 5, BOS fENT &%, BRI OERICED L Ry N B % SRR & f B R O [ 5
THRE L. 200 Ry hOBEIEZEHT 5 Z & TG OBEEE(LEEZ KD HHEHMT
H D, 14 ()L, 7 MbER (AgNs) 10mg % 8% L 7RISR AT D IBIR O T %, BOS
it (x il ABEIE) BLORERDY 2 — VU REICE > CTAffb L72fERTh 5, i
FIETAHUL ST BRI O & ICHE ST 72 <. & 512 BOS T CIIBR I ATRICAE T
LEEEERZON TS Z LD, BOSTOR ML Z MR T 5 2 &N TE T,

3OHOMEIL, KA ENEEZBE LY =y 7 7T =M@ T CTH D, — MRS EM
ZE[ET HERIE. Monte Carlo IZ L2287 Y 7 ad LICHEFEZRIT 508, FBE
EARET D7 DICEE A NERIZRDEVWOIBBERS S, AFETIE, V=7 T —A
AT IR W) T D —F T&H 5 Non-Intrusive Polynomial Chaos %@ L7-, BEFD
Monte Carlo Z FV 7= 51512, £ 1/3,000 DY 7V o F Al CEREEICHR R A2 HEE
THZENTE KB IXA N TCRRDOIEEREBE LY = 7 T — AT E21TH 2 &
(R Lz, 14 (@I, REKIBEDORHEENEN Y = v 7 T — A5 2 5588 % T, KF
DEOFERIIZHFINCB T DY = I T — 2O ENEZFRE L REODTT— =T =
77— AENOEERZZRT, 2L RRJIBERREEIEOSEEDY =y 7T
—LDELOE %, EEMICHHI TS Z LB TE 7,

PLEDORR AR E 2 T, B S @i o LTI T 72 BB E A2 5% bkl L T <,

12. VaA IR T M) — [ EEREENEIC X D EMERFHRRFEDORJE
CHMFE KRB R, PREREL, B (F35. M & RK

- E72{EEE 4 GCOE iFt#

SREEVASE: )

2012 2 HIZ7 7 A « %7 4 9 ONERA (2T International Workshop on
Simulation, Experiments and Optimisation for the Design of a Future Aviation % Bift,
AXYVAY TR T N RFE, TAVDAZ T 53— KK, R4 DLR, 4 % U7 CIRA
EOI—u v NOREFHBEROMIET, T NA Xy YV — - TET T F L HEDA =TI
DREFEEDSML T, ik & AL ZFIH L7 REHEEIC OV TERZIT 9,
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6.2.6 GCOEmG7urs477uayxr Miks

6.2.1 ¥45 THN-XHiC, RENF A FI 7 A I3FH - BRE - =3 /L% — - &fF -
TATH AT A B - EFERBFTEERO 2 OIS, NHOAETEIZEEIZ BT 5 IRER
FRSE T, DR 20 i e LCoOEH) £TEH S TG FilaEsk)
Thbd, HoT RENZ A F I 7 A (FHIC IR ERBIG 2T 5 &)L
B EELHEITR L F DRGSR ELF & FERERZeE ) 2 W C N BT D kA 7o
REAZ R L, SCAHOEAL & BB EHO 72012, 15 52T 0% 7 2 BRI 2 3G
FALTITK HBERD D,

FRZ 2011 4E1, 3 H 11 HOWHAKREXK DR E, 2LV BRI TAENEE
F—R A IR EAT O RS, FALHT . BARZE L THR O AN A2 OETRICERENICKE 4 A
—Vh G2 o RBHIICHL RERAM EFPR~NDOARLEE G X T 1FETholz, 2oL
el FIZH > TR B, TRHZEEIRORE & % Oy 7e7E H 23 NS O R38R & 3C
HOBLIZ NI - RA[RCTH D] EOfEEFIZHLS Lz, 5% & LB TEEMZMTH D
RENA A F I 7 R 2T, FAZNEPEM T D4 R BRI L CTHEFEIZE R &
HLUTEBL TITE W ERED,

A GCOE Tl 2009 FEE0 5, 550 [GCOE@E7nrs477ud=/ b #3bH
EF. KGCOE IZfTET 5 TOWNE (FEHERYE LR 1#) 2, st 1
DUEOTa Tl NMIBINTHZ LI LT, ZDIE, BIREIEICREN Y A I 7 ADH
REfE - BATL TREIFATIZRALERORBEG] vy b, JRFIIBETT b
DAFA « ZZAEEEICBI LT, MBI A T 3 7 25 T O N D BT O R & il 4% & -
TxHed 5 RTHRET T bORBBEBEDO A V=X LEHLEFHME 0Py b,
BRI A OFEME A FEOM 2 OB R 2 HIE T TRERBREESRMEMOFRE) TP
7 b, IR T/« 27 0 IRICB T AMEIEG A < BR LEBWICT A R - T a2
%S - EHllcHoRTFs [ -, 2urukx] Yudzs ., #LTC. AGCOE T%
B2 < O ENEb > Tnad T X — L BREORE] 1T L T, BFEZRLE—D
HENER . A OH T L B — D A REMEIZ DWW C ORI AL O BRI
DOWTHRENRRFZ1T) T[ZmRxAX— RE| ny=7 F Ths,

[(FE 2 A F 7 R LEROBMEA] 7ud=y FTIEAEE, 1) Volumetric and
Angiogenic Evaluation and Antitumor Effects with Acoustic Liposome and
High-Frequency Ultrasound|, 2) EE#{b& 745 F81 ) 5FEIC X D@ HEEE T ps3 &
DNA OAHEAEMRF L. 3) RPN OB & ST % BT 5 A G 7L 0
BE% ). ROY 4) [L—HF BT BT 5 A A OB R ORI 21TV R
& BT,
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RFHFET 7 NORBFEBED A U = X LMH LT FnP =y FTEAE
FE. PRENEEALJRA D A T = X MR &I A OISR Z T, 1) TER bR & 2 B
U 7o K IF R SEHBL S ORI INE M E R DT T k], 2) TAIBUKIZ L D A = X L Ot
— MR E N COERE DR AEA =X L OB |, 3) FEERKNOKRED & EIZEET 5
9E. FRiZ, 3- 1) ~A 7 oz HWi-EE NEEm —FEERERIN . 3 - 2) [EhREHIEE
TRV ABRIEIZ K A N OBRGHE ), OV 4) TR EICEIT 5 LDl = —v
g PRI AT AOBFICEAT D09 ZITVRECRE BT,

Fo. BN OKRT: - o - BITEOMIEE S L @S 21T, 1) 55 8 [mli@Eh & 1
17 AEBESFE (2011 4 11 A M) ToO Organized Session 8: Flow-induced
Degradations in Piping Systems of Nuclear Power Plants <°2) &K T 3 HDO R 5
it Hists FaBEL T,

RERREESEMEBROMIE] =7 b Tk, Sl AR fENMEZ o i ER

B AR ZERE & IRIERICEIREEE A A SO oA 7Y v Kary OB A RS I

HDHZEIZLTEHY, ICFD2011 TiE. 1) 0S4 : Research Frontiers in Green Aviation

& 2) 084: Research Frontiers in Green Hybrid Rocket Propulsion @ 2 >® 4 — )

ARX RNy va rEiMEL TENANOERZ S SIE LG T, BREFEEITo 72, £

ZEM T, 3) ¥ v BT 1 2215 OZERIIHNZIT it E DR EIOMIA ], BLT, 4)
(B JEGR OFHAE S > R = L— 3 > ) OIFEEIT-> TV 5,

[/ e~Af7uXukvR] Fuyl=l bTIISEE, 1) (FroT7Ex=2X) 7
AT ML DEKEET 7 XA~ vt A, 2) MERE SRR A 7 L —F] AT
VT VAR A — R AT AORFE ], 3) TRREKER T 7 A<l L 50
HEEEOBR . 4) VABIEMNT OYERERGIZET 20590, 5) [ZRMA A TE
NIBEIZ 31T 2 B IEAR ~DE M b & BRI . XY 6) T~A 27 m - F ) A F—
JVCHRBLT D XURTEIICET 2898 ) 21TV ERE BT,

[T RXAE— B Fudcy FCEAEE,. 1) [ERIEERIEER ORI %% .
2) [HFHIRRIE L~ L F R r — VBV I 2 L—va v, 3) TERmEES B s
LIS FF 4 — B URE OB L DR TR, 4) THEBENEREIT 227 v &
2 BHEOFH) - EEEIC T 2 ERIIZE). 5) [LNG Ry 750k ETHF v BT —
2V OBIEA R BREZE) . 6) TEBE 054 Fou 4 B Ze i COIRIRAEZED Y 2
[EleESR LA . 7) TEEEEE L » TEFREOSE . RO 8) [~A /1
BEIC L AEHY = v F OB & AKERL) OFEEITORES FiF,
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6.2.7 GCOEf@t&7ars4 770y bk
WEEN X A T I 7 AL EEREOREEG) 7uyz/ b
TN—T—HF—: [El HA
AroN— o NE P KHE R, Bl #, B9k 8 N B

AK7av =l FTiE, NAR—=H—3 772 EORBEEITRE I N DIBHEIEICE L T,
MENZ A T 7 AL EROBEZ B LI A EIT> TV D, FiREE - BV Z O/
25 MR A~OIM TR, R OS2 1 = X LD M 217\, F 7280 - 15
EREEE VT, B E ORI L 216 - ZWnEOMNL 2 B L T\ 5, EiEls 1
DOFEL L IH]. B L OEIBEICH O SN D L —F —I18EIEIZ BT D AR NGBV 3
MEICEREZRBE, IRE2ZIT L CE 1, REEDORKEZ LU FIORT,

(1) Volumetric and Angiogenic Evaluation of Antitumor Effects with Acoustic Liposome
and High-Frequency Ultrasound

Acoustic liposomes (AL) have their inherent echogenicity and can add functionality in
serving asdrug carriers with tissue specificity. Nonuniform vascular structures and
vascular branches/bends are evaluated by imaging the intravascular movement locus of
ALs with high-frequency ultrasound (HF-US) imaging. However, the evaluation of
antitumor effects on angiogenesis by ALs and HF-US imaging has not been reported.
Here, we show that the combination of ALs and an HF-US imaging system is capable of
noninvasively evaluating antitumor volumetric and angiogenic effects in preclinical
mouse models of various cancers. In this study, the antitumor effects of cisplatin on
tumor growth and angiogenesis in mice bearing two different types of tumor cells were
assessed. By tracking each AL flowing in the vessel and transferring the images to
personal computers, microvessel structures were mapped and reconstructed using the
color difference based on SD (CDSD) method. The antitumor effects were confirmed with
an in vivo bioluminescence imaging system and immunohistochemical analysis. Our
results show that cisplatin (CDDP) inhibits tumor growth by decreasing intratumoral
vessel area but does not affect the angiogenesis ratio in the tumor. The vascular
occupancy in the outer region of the tumor was larger than that in the inner region;
however, both occupancies were similar to those of the control tumor. We propose that
this method of mapping microvessels with ALs and an HF-US system can serve as a new
molecular imaging method for the assessment of angiogenesis and can be applied to
evaluate the antitumor effects by various therapeutic agents.
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Fig.1 Construction of intratumoral vessels with the combination of ALs, the HF-US imaging system,
and the CDSD method. A, representative time-dependent changes in grayscale intensity in tumors
of Colon26 without CDDP treatment. After the injection of ALs, significantly higher grayscale
intensity was observed and maintained for approximately 6 minutes. An optimal diagnostic window
for detection of ALs was established between 20 and 90 sec postinjection. B, representative 2D
images of the Colon26-Luc tumor on day 8 without CDDP treatment (control). (a) and (b) are
B-mode images of tumor before and after AL injection, respectively. (c) and (d) are the extracted 2D
vascular structures in tumor before and after AL injection, respectively. The image was constructed
from the B-mode image using the CDSD method.

(2) #EmE RSB A K D EIEHEE T pb3 & DNA OAH A EfA#T

FEHIEIG T O—2>TH D pb3 IOV T AER L DNA D Ky F o JIREELZ B &L &
FH B SR X0 AT LT, BPAEAE ph3 1X R248 B L TVR280 & AHAEAEAICL Y K v
X7 UCRMGWER DRI T 503, FEME L S b AR R249S BNA U 5 EMHAEEAN
BT, o TEMEIERNKbND Z & NAEIORES Nz, 512, R249S 12Nz T
H168R O HAR LIFMET 2B TIL, FH O R248 B LUV R280 L D AMEANAEL 5 &
212720 DNA LD Ry X 7L 0 EMGERANEE T 2 2 /A Lz, Zhubid,
KFBAES Z B FimMI AT FTRE R KRB T TV B R VWD 2 LIk 0 WO THS
72Tz,
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(a) B4 7Ep53LDNA (b) A ZER249S-p53&DNA (c) H168R&R249S-p53&DNA

1 : _ S Tk :_ :;:':'“’ p.
R248LR280HNDNALFEEER R2484R280MDNAMNLEEND  R248ER280HDNAEFEE E
= FE N = FEH = FEHNH

M2 BFPFHAFEICKD P53 DHLEELS LI UVEREL DNA & DHEEERET

(3) RN OES MG & F1ERIMEE & BBE 3 2 ARk T 7 L OB %

AEPRHIRAAR OBV A & M 2 3R, RIS AR DN AR ARG (2 8235 L 72203 B

AT HEBETFIEEFERET 220 TE 5, ERFEEZEET 27 VL, 0 ESZT T
1272 <L DBAFEIC 723 B & L THEB 3TV 5, HUFSEEE Tl ARG 0D 288 oA 1
%34 2 Poly (vinyl alcohol) hydrogel(PVA-H) /XA AT /L DOAFFERIF 21T > T& 7=,
ZONA RaZ W dm Witz 4 L, ARTGER &5 Bl L7 BKEB KO 7F
MEHETDH, 20X M EZRH LT PVA-H XA AT WL, 8t =7 4 7 v D
ASATHESCENRNIC I VT D 7 —F L@ trackability ##T 72 EICFIH ST\ 5b, £z,
PVA O HERLQRE, HEE, BLEBE) DTS, A Ra F VN~OEE OB &
STEEIZE Y PVA-H O )52k, S8R X OVEKMRHE 2325 2 & 236
ThirEEZLILD,
ZOX D IREREICIEER L, FE 51X PVA-H 2 W28 A0 in vitro 3 S AT b OREEC
EF LIz, il AT DR DO LITIX, A AT NVOBEBLRNIA B —F o AR LA
B EREOET VNOIRESA 2B, M2 2 EDRRETH D, AR TIE, T
TERE 2% LU7- PVA-H A AT ADA v E—F 2 ZEEDORIEZ TV, FOFERICHS
XIS AT DEMBE LT, VAT AREOAL L E—FX U AEFHE L, RIZBWTHW LR
HERDEBERHA V E—H 2 2(100Q Ri%) & 25 25 L 7=,

_93_



PVA-H R OAEFEEREDOA v B —F v ZHIE

KA (pig heart)!l 34 4 mm, PVA-H (3/E & 3 mm, B 50mm (2T L7, Z Dk,
Yo 7 B BN E B TR AR 40 Hz-1 MHz O & R ER A2 AR S8, ThFh
DA ¥ — X A% Agilent 16451B,(Agilent
Technologies) % i\ CTHIE L 7=, 3009
TS AT LDA E—F 2 ABIE
NAFETNVEGDV AT LDA L E—F A
IXEFRH 1 W O & JEER % 17— 7 VA BT
L. EBEOBIZFT 5 2 & THE-,
(RS

PVA-HIZHZIRINTHZ & T A v =4 X% 0% . .
ETFSEHZLNTE, TOMITHXOLHDOA Y oo 00 PAY 5o Pioheart
=X R LIRERIEOLD Lo, FHIi AT

LADA L E—H U ABFR, ZOMEE KO EHT R3 4 E—4URATHSR
MESINDHA L E—H U ALREDOLD LT oT2,

52, BEREREZ BTN L7854, IBRESANAERN & RO DA Z2 ~T 2 & AR
BInic, LEDZ &b, RUAT LAOFMEN RS, Sk, BEZSELITV., IRES
fiw T,
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(4) L= —{BRIZB T D A AHE RPN 0O BEB S A1

V=P —Z DA R——=I T EHEL, BHEEIEHIN TSI E 1.064 pm O
YAG L—HP—|ZFEFH LT, AN L — P —I5REHC S0 X ) RIEERE 2 R0 %25 F
fili U7z AESHEAR S d 2 S e I CRV RIS T2 2 & T, AN R KMEE b
OWREDNMMETERT DT ENTED L THIL, RITTHIRIFRE T /L COEERF I L OSEER
HEMTDHI LTI ZIT 72, BEHETIZTET AVEZEES 25 mm O¥—#fk e L. 87
ML 20mm OFFEMEI A 5% 72, WIS JE OfE %2 AV T2, BMEEMAT IS8T D8R
FUFIT R E R 2 BMBEER A = 200W/(m2K) OB RS & U, ARHEETIZIERE — &
B70) L Lz, L—PF—E—2L Imm, H % 0.56W & L7z ZOXKEZNTH T DIEE
AT B BEE AR S & BT 4 1T, AN CREIRER L 65CLo Tk
0 RN IR A e R A B T OIRE S AR TE D Z RN ynnDd, iz
JELDARRI I FEEEIC I D GBHI SN TV A Z EDRMERTE 5, 2O DOMENG ., K TICF
T HEBORERESNSHTELRERS D EEX LD,

—JFFEBRICB W TIEK 5@ T WFR % A T AR 7 2 SB35 & 6] U s 24
IREEM ISR U, FERRINER OIREE AT 2 5l U7z, #5 R 2 XK 5MICRT, MG/ 5
FEREN EH L FmEGHEIZT 2 & THEIC R EIRE A TR T X 2 ARt 2 EMaic
RiL72, YAG L —¥—ZHW\ L —HF—J5RICEN T, L—F—DH ) - BREIRFR] %
B9 2 Z & T, ERIEHOMZERICE L-EEICHETE 5 Z LRt sn s,
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Kodama T, Tomita N, Yagishita Y, Horie S, Funamoto K, Hayase T, Sakamoto M, Mori S.
Volumetric and angiogenic evaluation of antitumor effects with acoustic liposome
and high-frequency ultrasound. Cancer Research. 2011; 71(22): 6957-6964.

Shah Md. Abdur Rauf, Kamlesh Kumar Sahu, Hideyuki Tsuboi, Nozomu Hatakeyama,
Akira Endou, Hiromitsu Takaba, Carlos A. Del Carpio and Akira Miyamoto, Restoration
of p53—-DNA Interaction Loss upon R273H Mutation by CP-31398: An Ultra Accelerated

Quantum Chemical Molecular Dynamics Approach, Medicinal Chemistry Research, Vol.
21 (2012), pp. 239-244.
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R 13877 > N OIMENEEEEEGE D A = X LB EFHE] vy =2 K
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YTV = — N Tk, b AIFE
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1. MBSO A 7 = X LR &G

JF AT B DO E BRI W T A OIS L > TR S A BEE T 5 = &
HERPETH DL, KA vy o7 N CTIIFFICEERRAIZER LT, ZOF B g I/
IR AT = R R B B B0 fLA 21T 7 o 70, BT EIG X, iEEh & bk & OF AME
AIZEXVATILOTHY, DA =X LEEHT H7-0121E, IREWTFZE & M EHS e
EDMAENVLETH D, IHIT, MEHETIEE D 7 a2 BN HEE VAT L O
IZEBDETCOREA IR A — IV TCiEMmMEITR O MEND D, K7 a7 MIBWTIL, HEx
R OMEE NS L, UL NIRRT ERME L ZOREICET 2E HAEITiR o7z,

1) BALEEREIEIZHE B L 7oK IF RSB HBLE O INE RS & o€ 7 Ak
Y En B

IR A E OFEAUINEAE A (Flow Accelerated Corrosion: FAC) X, BKIF D HAEIK
Ny B ) —OEFEMEICREREEL LI TEERRELCFELTH L, FERICLD FAC
Dk PRI FE D FEAT 72 & DN BT 12 3D & IR 7 L & fRat L 7e, BRAL EE I D R (5
JE 72 5 ONZZERR) 28 FAC W & B BR 2o 2 & BLEIEN D Cr EHEIC K D %
VAR RE DA 2 FAC Z40f U, FbF B b SR COKRFEREICL D~ IR 2 A NE
fREEDEGRD FAC Z I+ > F i3 s shrz (K1),

(3) Fe?* <¥¥%%¥§§§;Qi>
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"
Dissolution and deposition of fe;0,
Loose oxide particles are washed away
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Dissolution of oxide filmT> - film thickness, - inward
diffusion of H,O T~ = H, production > - porosity of oxide
film 7 = Enhanced dissolution and mass transfer (Loop!) :
the spiral enhancement of dissolution through the oxide film.
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5HDTH D,

AHEEIX.3 H 7T HOK~11 B(H)D 5 A, 2 < IXEEES#EY 238V Tl Art in Science |
a7 MIFES,

Z® HOPE X—7 1 v 71%., ¥ GCOE @ [ KREZERBEAENIENRE 2 £F > THEBES %2
FEMAICY) 0 P& PERERMICIERT 2 ) — 24— R X HY8ET D) EOFEHTHE D
LOTHY, Stkéb, B2 THBIZSINT 5 TETH D,
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PRk 28 - 14 JRiE

K 4 K1 BB AT LTV A v T%HEEL D2)
oM. P24 3HTH~3HI11H

oot oL ITEEEES (REE-S < ET)

8) FATH/EHERESE VAR T UL
AN - EE T S ERSEA M L, WEE TOREKFRER 2 LD HIF5E
WEE L ) — 2 — sy TOIEEIT I,

OZ v —,9v COE MZEFH AR 2 ~—2 7 — )L
VK 2348 H 3 H~b H SRS TR T2 %)
BLO =7 KM (R HUR S )

AKGCOE 7u 77 AR EMEERD  HAELRB LD
JAXA, JbiEE TFER, K, A HEKR, BECK B
HEBILO RREOMZERE HINE LIz~ —X

77— S, B 66 4(0 BAEAN 1 HE, 1
Z)DBIENEE -T2, HALKDOHRZ: 5T, fthosf
JEREEE. REFEN DRI Z B & L, FEERE L O
BIZEDBELET A Ay arwiTo7,

FNEIDORRIEING . B LA L REJRGR SR, A~ 9~ »
BEREALE, itHEETE, BEEEOER, fLReT L, 13583771 —4%, CFD
72 EIET TR I WINRIZ DT » TR DO FGE & TR AETEV 7=,

SOV~ — A7 =)L, BIFEIZRWSIMEREN, 3 HEIOHWEIZ 30 £ELL E S O
EDT DI, BHTOMFIERE, Hii0 6 BB D 7 WNERIC & S22 E & T
WL, T, PEORRZBA COT A AT vy arMibhdial, EFICRAFOREND
DTHoT-, BEDOFRFERTIIHBDLI LN TERVERRRE L, FAEEICLE > THEY

IR W 72> 72,

OThe 6th Seoul National University — Tohoku University Joint Workshop on Next
Generation Aero Vehicle

VR 23410 H 13 H~14 B YV VR HEMTZE T35

AR m—s3L COE LEgE Y vV R BK21 28 [0 y e
HFF/#E9 % The 6% Seould National University - s . - —
Tohoku University dJoint Workshop on Next B e e = 1Y
Generation Aero Vehicle 75, 10 H 13 H~14 H® 2 H
., Y UILRE Mt ZE TS o sz, KU
— 2733y 7T 2006 ENBIEE > TAETE6REIE 2
Z.ZDYU—7 a7l U CRILRFEREE A5
AT & Y UV KT ZE T Tl 7o ) F i A it
EIToTn5, HILKRENHIT 14 N, Y UIVKEND
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260 AZINL., ZEIL 74 A (9 BAMEILA 62 A, [E - 2V R) Ligolz, 541
BT I K OMFR DA 22 F i i 16 O R% G - B8 |2 B9 2 FEBRIFIE 36 L OB AEAT A 2212 >
WCEF 1B fROFR AR S, TERREmE R DT I LN TE,

OThe Seventh International Students / Young Birds Seminar on Multi-scale Flow
Dynamics

VR 28311 H9OH~11 B AT AXA MaRY & AliE

A GCOE ® RA FAENA =TT AV —%BOH EMICEEGEE T 25 &V ) FFEz oA
t v gt ICFD OF Lty v a AATFETRE Lz, AT, BERE OB KRS
BENRAA A —=HF AP —=L720  WHBKEBK L Juan F. Torres KN a4 —HF A H—
ELTTuy—T 4 TADERS I LY Ry A bOF L& EHD-, 3 HDOKEHA
ARERDOZEBIZ L DEMNFEDKIERBD BN SN0, BEREDOVEFEIZKR S 80 14
LORKBHY, R NEYHET3 AMICEY RS & e
frofiz, BREITFE, Bk, KA R R EOFHETHE - 4 |
FICREL, Ya— A —F LT LPBLrTF—arbRR i
B—Y v ia rEHASDE T o, BRSO HEASH
ToRN A B —FE RGO RIBIER N EE L, To7Em T
XL EoThot, ¥, BRAARETOERBIZEAL
HEECIThN, BES#HO 1y v a v LTHMIES
Nz, b, FNTOHERIOFRBE CHENED

MR E A A T BT E R CTRERAIITOILT  fxs—tyrarcone-+
WO ThDHEEZLND,

% 72, Students/Young Birds Friendship Night & #r L
T, AEBEESBICHE L2425 L L
| Students/Young Birds Friendship Night % Bif# L 7=,
GCOE 7’u 7T LTI, v B — v vy TS 5B LT
LB L T YR L OZ D% DOIEENIZ DN T/NT —
RA L NTHRIDBHD . RV B3> 7z, EEREIC
DONWTIE, FE T RS2 O NS ZE RS O HIC
FABLHFEL, ZOHMPPHANTHER SN, Zd 21

Students/Young Birds Friendship Night ;f:a COE "%’ GCOE 7'u 7‘? N3 IS%EE(J * 5‘6%5"])\1‘1

BERANOHRORNTHDL EEZDBND,

HEBIC L DFEICINA THER L TEEZITVRE T DHIE Mk L7z, SAFHmIZ OV
TITHFEREREFETHIMD AN TWD 2D ARLX TS 2 5E S HITATNTE TV L 00
FHELTWD,

BEICLDFECHRE LTES R REL 3 42OV TE, B2 HEOAA Uy MZ
BWCERE LT, N\ F7 vy hBMFER2E ORI CEILSEN D XZIRNRE S E Sz 2
ElE. ZEHEICE S TRERA L2572, GCOE 717/ T AMIBWTHEEESRRR & LR
FaERfo T \MBRIZTEZESRAEDO—>2>Th s, A GCOE EESHEICB VT, #EE, R,
F, WA BLT, FO—axH 5 Z LN TET-,
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[BEST AWARD] #E 54
(NN MZBWTERE : 51H)
0S12-17 Mr. Hiroki Gonome
(Tohoku University, Japan)
0S12-4 Mr. Tetsuya Kanai
(Tohoku University, Japan)
0S12-19 Mr. Karl Hakansson
(KTH Royal Institute of Technology, Sweden)

—_—

s

Best Award %% H L 7= Karl Hakansson K

[OUTSTANDING AWARD] A4
0S12-29 Mr. Kiminori Sakai (Tohoku University, Japan)
0S12-76 Mr. Takeshi Ohki (Tohoku University, Japan)

OThe 12tk Japan-Korea Students’ Symposium New Energy Flow for Sustainable Society

—Properties and Applications of Energy Materials—
PR 23411 H 10 H~11 H A7 A hrARY Z Al

HiE e v AR v o X, 2000 05 /ALK FEOKIGHIZEE & Y 7 LV KEFOD Yoo AF7EE
TITONTWAHDOT, ARITI12RETHD, BEEITEFERAICRELEDY T, 4FF
BT NA PR ZAMIBETICFD D1ty yard LTUTONL, Y RY T ADEE %2
LD, Tuv—F 4 T OER., BIET 272D 0&&ES, T L TRITOTFRICED E T
TFEADNH EMICAEREEE T 25 &0 ) FiEE RS, AT, ZIAERFOFEKEK, YU
K5 D Joo Wonsyo KD 2 4 WA — T F A —%HD7-, B A ERQDEBITSIFEE &5
RNEHHM L, BAMNE 4 4982 25 A @EHIS YV UV RT, dERHMPE (KAIST)
ZIICH LD 5 RKF 6 MR 15 A, 5t 40 AR T 5 KRR & 7o o 7=, E4ERT
LBMBICET E B2 & T, BEEOFIRY N —BINE L=, YoNTERICEET 5
FALZ AZT oNn, I ZHE CERR D /DB DR & RIERICIERIC /2> TE T2,
I MFERED EOFERTOPITHEOMTH Y | RENREL EZ L AEERD X
WMBENTER S OOH DD EEZX LD, AR bEML TV E 0,
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9) FAERZFMIIEELER
O 4 [EREN & A F I 7 AEEEAE PR ES
Rk 2347 H 8 B HRALKRFFAR AR FEHT COE #1

A GCOE ® RA FAEZXGRE LI RES AR LT, FAENFERIES L, 74
AL TRRICHTHET LE2—Z2TW\, KRETDLLVIFEER>TWD, FEDEF T
B DR %E £ & O MOFESLCHENLIMMZZIT 52 EICX ) Aotz RoDE L,
SO ENTZEEZBME LTS, Flo, ET7 L 2—%R&RBRT5Z LT, o
DOWFFENB RS BIfRE+ 5 Z LI N VBRI AMEE CHZ L LD,

SEIHICLWAEZR->TI2FLORERH 7=, FRiFICVa— b4 —F LT LB
T—varERASZ =y a B Tol, B3 AT RICITONT RA, HENSINT
5 GCOE B2RSHETHREL, HENOLDT KA REZITAHIENTES, F4HBETH
ST EEHY va— N FLErT—3 g VIS B DIFERNA E TR OMEE
IZH DD RTVWRENZ AT,

RAZ—tyvarbtyva  RICEEEZITV., B 345K LTz, B4 3 413N
BETDHI LR BLTEY, FADET 4 X—arbEn, 5% b, £ 1H, F4ED
T 4 N— g VA EICENT 2B LA & U CHERE L. A GCOE @ RA (2B & T %
DI DOFAESIN G Z I AL, T LWEFEAZR D EZBTCHTETH D,

A4 RREIY A T 7 AEBREFENERES
Rk 234E 7 H 8 H (&)
<BPREOE> T a— N FLPrFr—arBIORAY —FHE REHFH 124

No. HERE & H
P1 e 1K Leading Edge Receptivity of the Boundary Layer on a Flat Plate
P2 K g A Molecular Dynamics Study on the Thermodynamic Estimation of

Cryogenic Hydrogen

Novel SrCo(1-y)Nb(y)O(3- § )cathodes for intermediate temperature

P3 Wang Fang solid fuel cells

LERE B Evaluation of influence of wheel surface shapes on traveling
P4 Hik B
performances of planetary rovers over slopes

Improvement of Spheroidization Process in a Low Power DC-RF

P5 JANG, Juyong Hybrid Plasma Flow System by Water Droplets Injection

P6 Seune Mo Hon Steam Oxidation Kinetics of Candidate Alloys for Fuel Cladding of
g g Super Critical Water-cooled Reactors

P7 B HE] Vitiation Effects in High-speed Combustion
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Quantitative investigation on Local Wall Thinning with Method of

P8 Shejuan Xie Pulsed Eddy Current Testing in Nuclear Power Plants
P9 BE A ISi1mula1;1on of Receptivity to the Outer Disturbances in Boundary
ayer Transition
P10 oA f 3D .pat}} plannmg?,r met'o‘d for mobile robot on rough terrain
considering traversing ability
P11 NS | WAL 3 — 8k A I T BEREIR O 5 < SHReitE oD 48
P12 Juan Felipe Torres | Evaluation of the Concentration and Molecular Mass Dependency of
Alvarez Protein Diffusion Coefficients in Aqueous Solutions

<BFOE> EHERE L34 GCOE BRI

No. HEE

Po8s Shejuan Xie | Quantitative investigation on Local Wall
Thinning with Method of Pulsed Eddy
Current Testing in Nuclear Power Plants

P10 KK i 3D path planning metod for mobile robot on
rough terrain considering traversing ability

P12 Juan Felipe Evaluation of the Concentration and .

Torres Alvarez Molecular Mass Dependency of Protein

Diffusion Coefficients in Aqueous Solutions

10) JiEIZ A F 3 7 2o [EtEAdtv I —)

R IR AR, B LT 22 MO0 TR, HEE - BB - 5 - [ERRES
IZHRIE < BRWES L AR D . BIRAIHE 28 > T, W - FE-OKRAEIC, B S ORk A2 )
DHNTITS T2 XETH EMT, MHEEEEIF—) 2L, REEii, AR
BL, HFEREENZE L CEASNEZLDOTH S,

[t X F—TCidfERl, KRFEHE, EEAN, BEOREZ - BIAE R, B -CEERED
BFF AT E L CHE, BHEERINEEZITY, B, FAENB D OFET HHFEED
B B ORI RO, Z2IMEEBIC K D EEINE 1T ), HERREOKRFEREAE
D3, WE ISR &R B 2 RO - eRE L A BRIV CRED AV ok T A, 29 LTE
WhIR =2 vay ) o2 iz, HBEZRKEL, EHEWT, FFHIZ, »
ORMBAIZ] BEL T, BOORREZH WIS FE2HFL WD, SFEEIIFLOBET
177,

OAFREN S A T 7 ZAFOfEG L5 4AE I —)
Vpk 24 423 H 16 B sAERZARIARL 2 SE T

Wepk 28 ARFED THEEAEE I —) 13, BERERTRA 214 (O BANEAN 7T4H) 2B
SN L TAS COE it I F—=IC TR LT,

AEIOE I, HIERF=R N X =R 7PEEE 42— ZJiRAEZRB LV
Bt BEARMFIEATD MRBEEEGRITICrT BT BH M2 KEBHE L, (B BXO
(5] ORI B FAFEE AT 723 E 2 TAV T,
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11) ELyT School in Lyon 2011
Y239 H4H~9H 14 H 7I7R -3

77 A2V 3 01 INSA-Lyon K% & ECL KFOF v /X 2 TR

H#~<—A 27—/ ELyT School in Lyon 2011 /%, K GCOE 23] « 47D H.MER & 72>
T. FEBEIFEFZEHES ELyT Laboratory % HL[R1EE L CIEEEEMRIZH D ILKFE, 7T
AD DD 7 AT a—/L INSA-Lyon & Ecole Centrale de Lyon (ECL) FONZIESL
W8T CNRS @ 4 FOILFEIFEHE L LT 2009 025 7 7 A LAlE CRAICHEERK S
TWAHRHEETHY, SFEOFE3IENLIT7 T A Y 30 INSA-Lyon, ECL i KZD F ¥ o X
ATHE L, ZZ~HAERF 006 30 4 DO RFHREAZIRGE LTz, 95 20 44 (3 iR % 8,
10 A IR ATH O K ZEBtAETh - 7,

7T AU BIE, BARNG OFE LEHERIE LA 445250 T, REREA 104
LLEDSFESRICHE L, thOZNIOT 77 4 BT 4 ICBEARDFA L B2 LTz, fhic
50 LA LD T T A NFENEEDT 77T 4 ET (IS L THEOFA - HE DLz
1T-77,

DY =w—RA 7 —nZiX. A GCOE 75 Organizer/Principal & U CHIHE A LR34
ITREGIFRLZIED, HAERFIN LT D 4 4 OZER D HER TSI LT,

ALK AR 2T SERT Bl EHEHER

(A GCOE jii#h ¥ A 7 X 7 2MOMEHBFTM ML) T 0 s T80 —F—

Accidents and Countermeasures for Fukushima Dai-ichi Nuclear Power Plant)
AL RFESSRAIERE RS RiIn#uR

(ALK GCOE [£#MEkSE FOMGHBENEISL] 7w/ Z L) —&—  Earth

and Planetary Science)

AL KRFe BATEIERT %k FEdR

(RALKRF GCOE ML 7 7L — a VEBEEMENLS] 7n 77 80 —X—
New Materials and their Processes)

HAL R FARRB FHAN L FsE e v ¥ — B R

(Future Energy Strategy and Fukushima Events)

T, 77U AMUANBLLTI DO T4 DB N FGER EIT o T2,

Professor John Tichy (R.P.I Troy, NY, USA  Tribology)

Professor Yves Brecht (Grenoble-INP & CNRS  Metallurgy)

Professor Fabrice Dassenoy (ECL & CNRS  Tribology)

Professor Daniel Henry (ECL & CNRS  Transport Phenomena)
Professor Bernard Normand (INSA-Lyon & CNRS  Surface Reactivity)
Professor Abdelkader Souifi INSA-Lyon & CNRS  Nano-electronics)
Professor Daniel Nelias (INSA-Lyon & CNRS  Modeling of Fretting)
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OV w—RA 7 —)LTIE, B0 EROMIC, FEICED THHOIIEENE & K
WIEE ORI & ZICEAT 2EERIGE ., KRy - MREORY, 77V REE 77 A3k
(BT DR, WONEFAE SRR (CERN) o R4, 4 - ZE%0W BBQ, V3 v
MTFTETOARLVE TV a vE BEOGVWARXAF Yo — Loz, KH O R
Chamonix #t, [HHOITRS ] HEEVDIRIUOARA P a— Va2l L, REBDOU 3
HTETOLE T v g ZiE, Y 3 riiElifik, ECL &, INSA-Lyon #&. CNRS #H
HHFE L, EECTYH~—RX 7 — VORI E /- T2,

AT a— VI KIELL R TH 5,

9H 3R (1) & RcHZEHET
48 (H) Varsg, INSA-Lyon fENT /S— K (2 A—#E) A=, HNRZE, 80T ) —
5H (A) AVxzr7—var, inksk (2), INSA-Lyon 7RY 77—, FET LB T—va v
6 0 (k) gz (1), ¥4 7 L E | Rohne-Alps HiliGi ], ~ 7 A R m o —F0#G% INSA-Lyon
TBBQ/{—7F «
7H (K) ECL ZARY7—, #iiiE#® (2). ¥4 71Er, ECL TBBQ /3X—7 «
8 H (K) gz (2). ES LY, 75 RiE#HHR, a0 F— b
9H (&) Fifix (2, FETLEL, 750 R, FAEFMAS—T 4
100H () 7UV— (XY, ~b—= [Hitor) B5E5%)
11 H (H) 77 AAHREFIC LS Chamonix k{7, 3 H® CERN [TIEWAA AV 2 % —T7 1T
B, Bt —ZAFRAT IR,
12 H (A) CERN %, Var~y 0, KRFELBRIES
13 B (k) ks (3). AT LBy, Wrapup, V3 rlijr&cLterva v
14 0 k) 81U a3 (SURRH)
15 0 OR) SRk H2EPE

HAARAREBELREZYD TORE REBRLMRFENBBREAO ZH I TEELIZDITThH
B3, IRE% OME TIL, BT BAARGT OZE « A K 25HEIEmD TRY T 4 7' ¢
B, RERENZEN 7=, WKEIF 4 01D ELyT School 1X, 77 A& H.Mz, iV
T T T 4 AREREND OFA 20 HRREOBINT, 2012 4F 9 HIflEoRIERST
BRI B HEAFHE LTV 5D, 2O, FA MIOKIEKENS HE OFEEIZSMLTEH S
WEERAROEBERMRBR A E TN EB X TN D,

@

L'Algulllie du Midl
Téléphérique de I'Alguille du Midi
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12)  JEEEAFESL (English Conversation Class)
Rk 2886 H~8 H WAL KRF AR 5CET COE F)

K GCOE CTixlimEh & A F I 7 Azl b L= 258
L OfE . ZERMZEEE . BEUEREE O BB MRS
ZBUTAMEZBERT S]] FELEBEL T, ZbHD
MNMDFRR, a2 TR DY ==y Tl -
TIHEHE L TS NDFEEHRFHL TV D, 29 LB, THIZ
%%@%5&Euwé\ﬁﬁé HiFd) LVnHOTIE
R+oy (B2 D3 2 2B - Bl ICER L TRELL .
*H?ﬁ%’%@%ééﬁi@%z%’ﬁwﬂ%ﬁﬁﬁ T PR - FOR L
O T, EWNRG - BRI 5 IR0 A U5 R
LTafiz ) = RFLTIT<) F2 [EEETIT O | LENR
H 5D,

2O LIZBlAN B GCOE Tl B XV TGCOE #EEMHE 2 English Conversatlon
Class| ZREMIEPHICHME L, FFOMEE - BE « WERBRZE IR FRADOFEIC 72
2 CHTI=, BEE LT Z O Mr. Thomas Duane Mandeville (2R Z BV L., 6 A~
8 HOMIIZ 1 =~ 2 KT 10 =~voiHE=ZME L7z, 1 BEIHS 3 [FHIX Basic
Conversation, 4, 5 [F] H |X Presentation about himself/herself and discussions among the
students, 6 [A] H 7> 8 [A] H |X Debate. & L T 9HH & 10 8] H X Training of Chairmanship
and Presentation % H.[>7 —~ & L CTHHME L 7=,

S BEIOWHES ~DOSINF T FESE - HE 4 4 HERRBREHRFAE 10 4 055 14
AHTHY, HEELEL<, 10 FEOMHEZ Z 22T I GRS I L TR B O B A5
iz, ZMEOFHM - LRI T 4 TR DONL I Th o7, Fak 24 F5E S BT
HTETH D,

13) X7 NT 47 —HFEHE
HTNT 4 7V —HREFIHEBICSML, X777 4 7V —BUGO 1T,
Rk 23 410 H 5 BB WAk 24 42 3 H 27 H % T Juan Felipe Torres Alvarez K737 &
VAPRBTREER Y 3 o (BCL) IZBWTH 7 AT 4 7 U —Hf3Z HEEL T\ 5,
KEELSIESMEIET D TETH D,

14) FEA ) R—va UL AMERE ¥ — & O
T F—OEEEANRE BORE 2 B ICHER T 5 Z LI ko T EERER &R R
AR A TS E M B A U, R E K TR, RFEEFETHIERTE S
M ZBRT %,

15) AP EERRSHEIRE PRk 23 FE 154 (F EEZALEIHE%T‘)
E?Eﬂﬁ FHINE D OWFFEAE S TR SN D [ERRSEICB W TRE L 0% <
RHELEBREZB LSS5 2, Pk, B 0 /:7 h~Rr =Ty —L LTHE
Eﬁéﬁ“é}\ﬁ A HET 5,
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YRk 23 AR TR A EER S EIRE U X b

wiEEL | ok oD | DA
Juan Felipe 7th International Conference on | Algarve, 2011/6/26—
TORRES D1 Diffusion in Solids and Liquids Portugal 2011/6/30
ALVAREZ
29th AIAA Applied .. 2011/6/27—
Pere A Kl B Aerodynamics Conference Hawaii, USA 2011/6/30
i A 42nd  AIAA  Thermophysics .. 2011/6/27—
wE R B Conference Hawaii, USA 2011/6/30
10th International Symposium . o
& T# D2 |on Measurement Technology Daejeon, 2011/6/29
. Korea 2011/7/2
and Intelligent Instruments
S, - The 18th International | Warswaw, 2011/7/3—
MM EH] el Conference on Solid State Ionics | Pohland 2011/7/8
S AN . - Philadelphia 2011/7/21—
=5 E| IR AN\ 2242 )
Jang Juyong D1 | % 20 [B] 77 A~ {b2EE RS USA 9011/7/29
ASME-JSME-KSME Joint | Hamamatsu, 2011/7/24 —
FE HfE Bh# | Fluids Engineering Conference | Shizuoka, 92011/7/29
2011 (AJK2011-FED) Japan
San Luis .
B 2 D3 | 2011 Complex Fluids Meeting Potosi, 2011/8/15
. 2011/8/19
Mexico
San Luis -
AR #iA D3 | 2011 Complex Fluids Meeting Potosi, 2011/8/15
Mexi 2011/8/19
exico
. Prague, -
o | | e R it | 25t
& g Republid
. . 24th European Conference on | Dublin, 2011/9/4—
Ch L 2 PD Biomaterials Ireland 9/8
The 4th International -
W& %2 | Bi# | Conference on Heat Transfer and gukuﬁka, 23(1) 1/1%?9
Fluid Flow in Microscale apa
— - 38th LEEDS-LYON 2011/9/6 —
= R Al | SYMPOSIUM ON TRIBOROGY | Lyom France 2011/9/9
The 11th Asian International
Conference on Fluid Machinery . -
M0 MfE | % |and The 3rd Fluid Power | Dron® 2‘2)31’1 % 2/;3
Technology Exhibition
(AICFM-11)
. . ASMEZQH Interpatlopal Denver, 2011/11/11—
ER 7 D2 | Mechanical Engineering | Colorado, 9011/11/17
Congress & Exposition USA

16) iR SR < ) —

HFRHE RN R £ o T BRI OHFIFICH DT Al A — FTHB 24
Wr U7z iim & 16 BASHAZ ATV IRISEE/REN 2 A -2 7 ZIZET DRSO EIRR & B 207
ZH D 2D, ARSI X — 24P L,
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%5 56 mIfEHr & < J—

HIF: Pk 28485 A 18 H(K) PM15:00~16:30

#tefifi: Prof. Igor V. Adamovich CK[E A/ ~A ALK =FHd%)

{#/&#: Nanosecond Pulse Nonequilibrium Discharges for Plasma Assisted Ignition and
High-speed Flow Control

%5 57 Bk X ) —

AR SRk 23 4210 H 12 B (k) PM17:00-

R B B2 BOEC (BT

B [~ 7 aF v 2V E R LIt 7 Z A 47 v —7 OBf%E & am Bk
R H~D B

"Development of ultrafine cryoprobe using phase change heat transfer in a
microchannel and application to high heat flux cooling"

%5 58 [kl X ) —

HEF : Rk 234510 A 28 H (4) PM17:00-

ARG YEAK Wz BhEL (WRIRHE)

B R AR BRnR el B S8 ik H O #7278 5 3 A4

"The applicability of distinct element modeling for rock fracture"

% 59 Bl X —

HEF : Rk 23411 A 22 H (k) PM17:00-

RERM c MH fE BhEC (GRARHE)

Tl 77 AR gl LT —R o OFERIS R

"Plasma based nano carbon research for semiconductor device applications"

%5 60 Bl X ) —

AR : PRk 28 4F 11 A 29 H (k) PM17:00-

AEAD  Aguh SR Bdfrrie B (GRIARHT)

REH - THGERATIEE & O - @i IR 8 5 BLS 0 SEBREHI

"Experimental Measurements of High-Speed Unsteady Phenomena by using
Ballistic Ranges"

5% 61 [k < ) —

HEF: Rk 234£ 12 H 6 H (k) PM17:00-
sEhl 1 FEE BhE (R

RH - T R & RO

"Nano semiconductors and third generation solar cell"

5% 62 Al I ) —

AR : SFpk 23 4F 12 A 12 B (k) PM17:00-

Al EH —wF] B (R

BH T =F v RN OTRENBIEELE & JE R RIZET D015

" Study on characteristics of the flow boiling heat transfer and pressure drop in
mini-channels ”
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75 63 Ik < J—

AR : PRk 283 4F 12 A 27 B (k) PM17:30-

AT /NVE O RRAR WRZESCERE (W)

REE : TEERBIZR T DA R Y — 7 % b ELITER 2 BT 5 EBRIIFE
“Experimental investigation on the development of low-speed streaks and boundary
layer transition”

17) ZBEHICLDFEERHEEF

TR O R E#H 2R A AR GCOE FHEHEMICHE T, BRI, FEDOE
EROMFSE « BB EZ1TH, P 23 FE X, BN 44 ORBHIR - REMEBR N LHE
A DN -

SRk 23 4R
® B =
mHR —B (UHE A BRI IR A RS W - JEER A R % —

FEMEERN 7 — 7 RK)
VR 2344 A 1 B~V 2443 A 31 H

RS AT GISZATEOE N T HMIZE0T 7ERE RS e & B i FEAED
JERE TS & o % —  FAEFER)
VR 2344 H 1 B~FAL 2349 H 30 H

27 BE— OR TERFRFGH TR ERE S TR HIL #f7)
Rk 23410 H1 H~FRk 2443 H 31 H

% B U #H %
Ry REE CRRKFRERE LR ERZE T LR HEHE7)
Rk 23410 A 1 B~k 2443 A 31 H
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7. EREEEET oS T A
7.1 EHEEBEISOER

EFRLEZE . FEERILFEEZ 8 U CTE R OFBE 217V AR O [EERAY HAr
DELRDIM EE AR L CEEEEF#H 2 HED TS, BIE, TAZURFEOVT), ==
— P TR 2 — L ARZ(F—A R TIUT), ¥ TFa—AKF(T AV H), HERFET
(KAIST)(#[E]), INSA-Lyon(7 7 > ANZIE AR FECKMANC Y = o F 7 4 ABFLEL
ENENOBEBEOMYENEEEE 21ToTW\W5D, IHIL, AV z—TFT VEN TR K
(KTH) IZbRFEMY = v A7 4 AERETHTETHDH, ZIHDY ) F 7 A
IXEBEY —7 v a v TBHED = O IR S, EEEA RIS & L CoE| A H -
W5,

GCOE7m 77 ATlX, ZOMSEIEN LRy hU—7 2, KFERMER YT NEFE-
Fex REHER Y N =7 ZEORDT DNV TF AT —U Ry NU—7 OBEEZBIEL TV 5D,
BRI, SFEF 1T, BBOICZRBOEER Yy N —27 ZFfEO021F 5 2 & T, ZEME
B EBHLTWD, WhIE, 20Xy NU—Z 13N ETERMLCE Y TV T7 T
LWz b,

2114 COET B 77 A Bk LTV 5 [Eh A A X 7 AT 2 EBESHE 120
T V=Y F 740 208y va vzl HRSEO Y =y o F 7 0 AREEZ
WT, iRy N T — 7 OFER PO, EHIZ O W TER L TV 5,

HILOY~—R 7 — L O%E, Vx> A7 4 ADOIEEHRE K OE O % iz L4
BRI ~D B EIT> CTE 1=, ¥Rz, BV ~—2 27 —/L(EFE1EI20094F9H 1H~11H,
%2[A120104F10H 24 H~11H 3 H ., #3[F20114F9H 4 H ~14 F)I3 % < DA A2 FEBL L,
ARGCOEDHEE T v 7T ML R EE 5 27,

INSA-LyonSPECLE HIbL RFZIC LDV a A TR P —ELYyT 7R T b U =)o
TIX, FIZ—E Dannual meetingZ 17> TEY, SHFEEIIZHICT 7 A TITo T2,

F 72, TR D 5 EEMEZE LS & L C, B A 2 7 228 L CHEARAI
IR TEX D EFINMOBREHEET 25 HEHC S X W LRTHIE LR O F AN EERA 72
BORETHRER L BB E 2 52 57202, I TORED =D DN XHET D
HIBE Z2 3% T, AR IR24 DELRANK IR 22T 7=,

X5, MR E 7T A, A XV T, XUy, TAVD, A—A TV T,
HFHE, AFXV R, GHE, A FOBIICYaA > 7R T7 U — (FLOWJOY) %% L.
MO EREILFEMFE T e 7 FEHEELTWS, 20X 910, AEEITZNE TOEPESE
#aaH LICKGCOE by LIZFgE - 7 2ok Lz,

7.1.1 V= vA 74 Ry a VOBMERRES®ROGE

2011 4F 11 A 8 H (k) 2, MMAERHEZERTICB W TEHE 8D U =y 47 4 AI—T 4
VI EBME LT, VY AT 4 A —T 4 7 1E, 2004 FE LY HAERMEL TETWD,
AENIAWHN Y = AT ¢ A Y E LRI Y 3 S X OVNEBR AR LV B 19 A0S
U7z, RFEEIL, GCOE BXOBIMNERI DR E L O TH D Z D, AEFAR A ~ GCOE
2T T, BIEE TORMD S0 M2 0 A5 %O & idim LT,

SR L7ZNRFIT, Tito B0 Th o,

1. BIEE T =y A7 4 A%l U MIEENTAEEN TH > 720,

2. GCOE 7u I L THO, VoV o F 7 4 ZADRTIES) & BEHEEIZHOWNT,

3. AR FI G, BER L~ DR FEA~DIEEDOEEMIZ DN T,

—141-



IO mEESE A, SREEIL, [GCOE 7 u /T A THD Y = 47 ¢ AIHEHZ O
Tl Z#AA T =L LT XN T A A Iy va BRODV =Y v FT7 4 Ay g%k
Bl 22L& Lz,

7.2 BV aA Y b=V — T ROXZE
ELyT Labi%Engineering and Science Lyon Tohoku Laboratory Dl T, HAL K4 & [ESTE
R TR U 3 U R(ECL) F L OVENS AR EEE Y 3 B (INSA-Lyon) & @ 4 [F A
HERIBENT7 7 ADCNRSOLIAF L L TXEEZ 7T AN L HZITTWDH, 5
G387 24 DT NV—T D HAERR S AL & FhE L T D AR DL 6 7 —T BN,
ATV Y —Fa—FT 4 x—Z2 L LTEIMLTW5D, 6 ZV—TDRNFRITILLTD &Y
Thb,

?Pl) Bio Trlboglgo%(;f;]?atheters Vincent Fridici, Makoto Ohta
Non Destructive Evaluation &
R1 Mitigation Joél Courbon, Tetsuya Uchimoto
NDE & Mitigation
Heat and Mass Transfer Properties of
F1 Biological Surface Morphologies Benoit Pier, Atsushi Shirai
BioHeatMassTransf

Radiative Properties of Complex
Materials for Design and Control of

F2 Engineering Systems Rodolphe Vaillon, Shigenao Maruyama
RadiativMat

T2 Nano-Scale Modeling of Tribological

(F) Interfaces Philippe Vergne, Takashi Tokumasu

NaSMoTT
T4 Tribologically-based Design Strategies
for Advanced Carbon Coatings Julien Fontaine, Hiroyuki Miki

CarbonCoat

201149 H 4 HX DY ~—R7 — /L AZINSA-Lyon CHEjii L7=, ZDOHREFIFIEIT R ~7-18
DTHDH, FEEIL, HRERZ 7))L VOROR/, FHEQ 7 AIREO LS
T MECE T D FAOF P IR &M TR b, é 6 . EREEICR T
5%“%?@&@ RO HL[EJE F D I Te B3, LR SR ORI Aéﬁk ] B L[]

78, EERILFZEE w7, 2012 3 H 12 El75>E¢iAnnual Workshop% 7
:7 VATITo 710

PLED & 51z, AIEBED CERFIC, 2 OSHICE-> TR Y, AGCOETm Y =7 |

%wfﬁﬁﬁ&7m/17FT%@%§§L~%@W%iﬁGﬂE@Eﬁf%él%A
113?7"3\ EEEFRZBE OEBICRKEZVL->TND EF R D,

7.3 WEFATIZRAEEBME Y aA v FF4RF MY — (FLOWJOY)

Yk 19 4L, BN A SR o AEBEE Y a2 R TET b U — (FLOWJOY) 725
HRPETIETIC 3 S e, 20 AL, SRR BT 5 B AR EREE & LT, i)
54 F 27 AT B RAR M RE I B RO WA Y = AT 4 R R U

—142—-



NFFy 8T =72 X HEBRIEEE - FRBE 7w 7 7 L2 HET L2 ThDH, ZES
X, BMECERTE 2 ZEBRE L L, BABITH#ER., AWSEEFR, N—5kit#8dz, KBEHZ
RO 5 4 THERENTWS, FLOWJOY OFEHIL, AR 24T E A i 2 1T
W, K GCOE TliZE AR — F&E{T-o T\ 5,

R 23 I, LT 3k 7 vy =7 FOVERR STz,

Tuvxy N EEREEENIEIC LS TR EHE R FIE OB
Development of Design Exploration Method for Real-World Design
Problem by International Collaborations

K 4 o & B 4

A FEAE Ak K % (PL) T ARE I ZE T Bz

TG ot TR FER Bz

B 5= AR SE T HEHZ

T =ETR i AR AT SE T Bh#

PN ] TR FEF Bh#

C. Poloni University of Trieste Bz

V. Pediroda University of Trieste Bh#F%

K. Giannakoglou National Technical Univ. of | #d%

Athens

A. Meade Rice University Hiw

K. Srinivas University of Sydney Hi

D. Zingg University of Toronto e

K. Knowles Cranfield University His

E. Naylor Cambridge University Wz E

J. Han KAIST Bl #et

K. Lee Pusan National University | gy#s

D. Hardoon Institute for Infocomm B

Reserach

A= RE /A N B IIRRF O RATH 5 L FIRFIC, HIERIRE O FEERIZ /2 > T
DL Do TIDDORERZMRT 272 0121%, BB Ol i i & 5%

REEN AR THD, ZOVaAr MIRIE, ZHRKERE, 7—
SV =0T T AEER KL OBE R B O EFESEEEIT I8 2 #HE L
Tk pt s, 2 — AR dS KL UWIZE T 2 B R L LT RSEE
D REFRRER - HIBKIERRAERE OMIR 2 X 5, S bIc, B ST
firowE e & LT, ERIGH R &2 OfMOFHES B HHEIZANLD

FZE St FtE (8 B % T 5 72 O OBFFEEHE « L)

1. 3 o7V & ZFIH LIciit ofEEtkm E

3 IV U ENOER SN DRI CER AT, TDOT —4 %CFD
T =2 LG EIT O & CETOEEM R L E X D HIEOERE &
179,

2EBET — g v T ORE

B E 73 AL 2RI LEEBEY —27 v a v 72 L T
T A = T REICET @R ATV, REHERE RO S ERIC

TN T B,
AT 2 R | « A—X—arBa—X
fi « REURT — Z WIS EHR T T 7 4 v 7 AHF—
3T
i il VR 2344 H 1 H~Fpk 2443 H 31 H

—143—



Tl by~ A T a e T BRI E

Measurement of Radiative Properties in Micro-Nano Structure

K 4 B s B A

AT SEAE R i HE HAL R R FE AT Hitx

SIS B R L0 Bh#

AN ¢ FAE RS TR R AT SEFT HEH %

[ fey VR 2T HAL KRR SRR Bh#

Vaillon Rodolphe INSA de Lyon =

Masud Behnia The University of Sydney | %%

Mishra Subhash Indian Institute of %

Chandra Technology
AR E XN KEIZ~A 7 v -« F 7 HEETITT 2R REE O TR BE M R ST &
DR BUWEL., 2B RIMNIIB T DRI T 2 5 < SR 2 iR+

%o T RTFREDBE LR D AT 2 /3T A — 2 & LT BUEMRAT 24TV
O EZ X D Z &7 ADARAMEIR O B R 2 il 5 A i 2 g
%o BCERORFEITFERE L OEMEMAAT TRHE L, S8 TREAROX
BRI K DR ERICHOWTOIRIT 217 5, Al & RS ek
DICEFF AR L, S HFHEEZFHET 2 & & HIT, s L 58
BRIZOWVWTHLERE L, [RADBLR LG 21T 9,

FEH 9% BT | RAMICEERT GRIBHES 2 A > T AT ~ U —H)

fi A%« RO YEEE R (GRARHFRREREAER S5 40 87 )
il E| H23.4.1—H24.3.31

FuYxr N R DT A RENE AT A
Functionality DEsign of the COntact dynamics: DECO Laboratory)

5§ 4 B J& ik 4
iR ki AR AT WAL K FIARE AR T Az
=K EZ B N N S R Al
P ik ALK S TR R E B | B2
S A AR A ST T
N SR WAL R T2 Rl Az
K&k WAL R e E Rl T | e
TR HALRY: TRBY 7 A T X 7 AMORh | #-fFge 5
EEEIE LS
ik BEth HARZ: T2 AT
Bk E T TEHM R WEHE
AR FEw] FHMLZE 7 B AT EXERiE=|
Julien Fontaine ENZH SR TR Y 3 o4 HEMFEE
Sandrin Bec [ES7 AP TRV ) 3 o TS
Michel Belin ST R B TR Y 3 R | R R
Manfred Kohl H— L A —x TR K% Hks
a3y x 7 MFgE {EHEME & MHANE I T A o A 7 D OFFHTIIRER D T &R ED
DT ARz MEMEORE) O T MRRETH D, [HEfliEO%
bR, RERER - REERE L W o TR & L CoERRITIN A, EEME
vV EOMIBERE D D T EEAEE R A2 M EE - ALSEROI T I E
FTHZLICEoTH LW AEDTE=X ) VIV FEZHETHZ 2B

—144 -



LTWa,
A7v vz MIH21 FEICBLG SV, FEFEEIIARTTASEIHE (1
f : Julien Fontaine) . FHFEFEMEHITEB (2 {4 : AR, —K) OHigH)
Ealonz, REEESEVZEREE (1 4 &A) ELyTLab. & O
ZX WA HERE LT D, MR EEIFEmIC B TS - 171
LAV DWEN A F 2 7 A NEOERHEKCTH DL~/ n A r— L%
GNEEBAL, LWV S AT AZIBETHLOTH LD, 7uv=
U NEHEAERE (ikes 42 H) ThH HH23 HAEIL, EEMEMEE RFH KL O
ZEDLREFEZ OV TERRY « B - By (FEEREZe &) BEREMED
BUS CEEMICEHMn L THEflmm ol 12O\ TEREHEH 2L T 5,
S BT, B HREE & APEMEGRIRE AR O FE B BIRRHI FIEOMET L. #ii
RE=S Y T FIEOMESLIZEY e,

W, S4EE HICFD2011 1B W CA—HF A X Ry vay (A—F
FA F— @A, =K, Julien Fontaine) Z &L, A7y =7 hZ
L BB ONTHET B,

fEH 3 2 F 2 aFguak | (URANE) EBRERMILEE . =R — 0 0X HotrikiE, M
fisi FEIX BREIPTEEE . R BRI BAEE, B - Rk s -
THIFRIR I R, BB - BEfil e R BUR R

(Ecole Centrale de Lyon) 3[R RFFEAR B ER EEFE R, B EE MR
FE AR, Hm BRI T E . T A AR,
FINFEIEAA BRI AT 1

(RALK T556) Ball-on-Disk UEE#EGAERF, HZ2H Ball-on-Disk %!
R, BRI, B EE

il E| H23.4.1—H24.3.31

7.4 V=)o F 7 4 2%@ U X EERERHER

Oma—HP ATz —)LAKFE « ¥ Ro—KZE L ORTHEERS

<2011 4E 8 A 7 HM”S 8 A 10 HE T, M O/INEBHIHEHRN, ~A 7 0 F ¥ RN
DYV E kA BT D A — AL FE R DT = 2 —HF T AT = — L A RKFIT
MTE L7,

« 201149 H 3 H25 10 A 15 H £ T, WfkMfFoELFEEEFF AR (M2) 23, A~
B—r sy FIZ K AEFRFED -0 R =— RPITHAE LT,

- 2011 4210 H 30 A725 11 H 4 HE T, WO B2 BN, =Rt H AR O
IRENOERICET 2 ERFEM AT BbADLEB L OEREEHEED DY F=—KEE2F5M L
72o FE7-. [9th Australian Heat and Mass Transfer Conference] (Z&M L. =FHESHIC
T R=—K%® Masud Behnia #i% & LRI HOWTOF HEDLEEIT- 72,

‘20114 11 H 2 A5 11 H 4 B £ CTORAMF oA L BBz 23, [9th Australian Heat and

Mass Transfer Conference| (2L, RiE2%ICTY R=—K%® Masud Behnia #f%
CHEFEIIE, VY o T 4 RCOWNWTOI bEbYaiTo7,

—145—-



<2011 4F 11 A 8 HIZ, WEHHC TR SNV =Y v AT 4 AI—F 4 70T, ¥ R=—
K= ? Srinivas Karkenahalli Z#Z 203 L, V=Y A7 4 ADOBIEE TORGFERE. B
L OE % DR RIEENZ DV Tl L7z,

c2011 %11 HIOHND 11 H 1L BET, A7 A baR U X AR CRESR T35 8
B EY 2 A F X 7 AT B EESH (The 8th International Conference on Flow
Dynamics) | 2. ¥ R=—K%® Srinivas Karkenahalli Zi%23H % L. 0S10: Biofluid for
Medical Application (2 CHMENIREEFH A7 > b DE#ELIZES 3 2 fBFRE 21T - T2,

* 201241 H 11 B 5 2 A 20 HE T, ¥ R=—RK%¥® Ashkan Javadzadegan X (D2)
INA v F =y FITTIRABICET 2 EZRZAT 5 720, IO K AHFEEICHE LT,

OFR 7 VEN K L ORRER
*20114E 8 H 19 H» 5 8 A 23 HE T, WA OBENIEEHR, N Btz /hE
WK (D1) BERZ U RFEFHR L, 8t Pacific Symposium on Flow Visualization and
Image Processing| IZ&L 7=,

<2011 4£ 11 A 8 HIZ, JIRHHCCRfE SNV =Y v AT 4 RAI—FT 4 7T, FAI U
EN. KT D Alexander Vasiliev ZHENHE L. VY U F 7 4 AOBMAEE TOREME.
B LA ORZFIEENZ OV Ciggam L 72,

-2011 411 H9 BB 11 A 11 HETHETAA haR U X AlBIC TS 158
FFEEh 2 A F 2 7 AT 5 EE S (The 8th International Conference on Flow
Dynamics) | (2, E A7 UEIN KD Alexander Vasiliev Z(fZ 2 )i L. [Multiple
magnetization reversal in Cr (PO)] (ZOW T OEH AT > 7=,

ORAY =—F VEMXTHRKE (KTH) & ORTEFERE

2011 410 H 25 725 26 HIZ, WO —Eak#E#dz 2y KTH 235 L72Egi2, KTH ©
Fredrik Lundell &6 L, VY U A7 4 AOFKE & . MKRKFEOEEZDATIZ DOV
T a1 72,

<2011 4= 11 H 8 HIZ, MMAHHC CRE SN = U F T 4 AI—TFT 4 7T, A
F U EN TR KD Fredrik Lundell #HEZEENHE L, U A 7 4 A DI TRRAE.
IZOWCigam L7,

—
44X
1’

> H

c20114E 11 A9 AMLDB 11 A 11 HET, "7 A bR X U AIBEIC TSN T 8
ElEI 2 A F X 7 AR T 2 EEESE (The 8th International Conference on Flow
Dynamics) | (2. AV x—F » FE LE KD Fredrik Lundell #E##% 25 i L.

-

[Non-spherical particles and their rotation: an upcoming issue in particulate flows] Z
DWW T DR Z AT 272,

- 2011 4£ 11 H 11 BHiZ, KTH ® Torkel Werge K ([EFEA8Hi#H24) Fredrik Lundell #£2
BENRE RO TR 2RI L. V=Y U7 ¢ AR O & TR O T 2%

—146—



TG ARArakin, fnilBhE. WRAIEO BEdR, KEHEERS Lm L., V=Y 47
A ALY H M TERE SN,

«20114F 12 H 1 H2 5 2012 42 H 28 HIZ., FARHfF o BlfiafF PhD FA 4R J& 1E K A3 H: [
WHF3e D 1= A7 = —F o F 3L TR RKRF O Fredrik Lundell #EZAAF 52 =2 IAE L=,

+ 2011 4 12 H 26 H225H 2012 4 3 H 20 HIZ, AU x=z—F V ENLTRKFO PhD 4
Markus Pastuhoff ;728 GCOE A > Z — > > v PO NFEL U T BT H LEHKO®
H=EN AW AE LT,

OV T HFa2—ARZELDORHER
2011 4£4 H 1 BH25 5 H 31 A £ T, it OEHILFIZEE R Y T F 2 — A RFITT,
s ]I R & OBISRICBE D R IE AT o 72,

<2011 4 11 H 8 AT, MW CRE SNV =Y v AT 4 AI—FT 4 N, T %
— A KD Jeongmin Ahn MEZEIRAHE L., V=Y 47 ¢4 RO, 5%I2OWT
e L7

“2011 11 H9HMAS 11 A 11 HETHETAA MaARY X AIBIZTRESNT 158
FFEEh 2 A F 2 7 AT 5 EE S (The 8th International Conference on Flow
Dynamics) | {2, ¥ 7 % 22— A KD Mark Glauser Zd% 23 H i L. il D1 Ed% A £ 7
Nty va NCBWCGEREIT- 72, F£7-. Jeongmin Ahn #£##%. Liviu Movileanu ##%
HENEIHE LIRRGEER, 7 A v a U E{ToTz,

+2011 411 A 11 HIZ, ¥ 7 F = — A KD Mark Glauser ##%. Jeongmin Ahn #£##%.
VAR O R DY . 4% ORZRICET 218 21TV RFE LIV DR JR~DIEEIZ
DEMBPIT DL LT,

+ 20124 3 A 1 H2b 1M, AN OE M -0F 78 B 2N BN BR 21 M b3 5 35 RS
FMMRE T 1 7T DT T F 2 —ARFICHAE L S ™7 B ERE & OMA/ERIC
B9 2R EIT O TETH D,

OmERFHEAMPE (KAIST) & ORZFFER

+20114F 6 H 28 H/»5 8 A 27 HE T, TEMFEMOE&THIK (D2) 23, GCOE A 4
—r vy AL LT KAIST (e Lo, £/, W ESE Ik Sz [The 10t
International Symposium on Measurement Technology and Intelligent Instruments| (Z

i L, W3R 21T 72,

- 201149 H 22 B/ 6 9 H 26 HE T, iAo E LEEZERD KAIST 1T THAKI,
A 2B =22y AT T O G LTI BT 5 LB LT At 247 > 7.

«+ 2011 4E 11 A 8 HIZHWAFICc CRfE SNV = A7 4 A —TFT ¢ 72, KAIST @
Sung Jin Kim ##EZAHFE L. VY A4 7 0 AOBAEF TORFEEREL LS % O TG

—147—-



BN oUW Thtgim L7,

“2011 411 A9 HAB 11 HET, A7 AR MrARY X AIBICCRES N 15 8 Bl
A AF I 7 AT 5 EESHE (The S8th International Conference on Flow
Dynamics) | (2, KAIST @ Sung Jin Kim ##&Z23HHJiE L. [Nondestructive Investigation of
Wall Thinning in Doubled Layer Tube by Magnetic Adaptive Testing| (Z-DVCDiE{HE %
1T-77,

O7 Z v AEMGHARZEPBE (INSA-Lyon) &7 AFRETRZERY 3% (ECL) @
«20114F 4 H 11 H»»H 4 H 17 HE T, GCOE FAEBEANFHEZZN A T NVT 4 7 ) —TF1
27" 1 OV ElyT School (ZEH 4 24T A8 D728, INSA-Lyon, ECL IZH#E L 72,

« 201145 H 16 H 5 H 22 HE T, KMo/ BUs#hEZ 2 ECL IS THX 7 VT «
7V —7urT NIET AT EITo T,

+ 201145 H 18 H/ 5 5 H 21 HE T, A0 KHEGFEHEZSZN ECL 12T, #GHk DB
BUZEE T B RG22 1T - 7=,

- 201145 H 18 HA25H 5 H 283 HE T, ECL T T D = KE ZERMIDRENZ A F 3
7 AEBREE Y a A v T ART MU — I A REEIT A 21T o1,

20114 6 H 2 H 5 8 H 9 HE T, &iffo/ NI 2 K23 GCOE 7 v — N)ualiE >
07T AREFEL L TECLICHELT,

+ 2011426 A 16 H/rH 7T H 2 HET, EITOKHAMFIEEE TR (M2), A B
K (M1) 723, ECL (& TSR O BEEICBE 3 2 SRR 21T - 72,

* 201146 H 14 H 5 6 A 20 H E T, iAW/ INEBUHEZEEZ . INSA-Lyon 12T,
SAMMPEER 7' 1 7T MBI B & &2 T o7,

<2011 46 H 23 H2 6 7 A 2 HE T, ECL @ Julien Fontaine W% 8 23 L AHE— i 2N 55
It [F] AF %2 B¢ R R B Tribological Behavior and Electrical Contact Resistance of
Metal-Containing DLC Coating for Electrically Conductive Tribo-elements (J11047) (Z
B o2 i3 572D, WO mARMFE = TR LT,

*2011 49 H 1 A5 9 A 10 H F T, WA ORI 2HEH 723 INSA-Lyon ([ZH{EL ., 7
JEFE ORI T AT & 21T o 7=,

c 20119 H 1 AHMDH 11 H 25 HET, 2011412 H 5 H225 201241 A 17 HF T,
TR DN — Rk #EZEZ S INSA-Lyon IZHH{EL, ~VF 7 4 Vv 7 AT T u—FIZL b5
BAELD 7 ) — 7 HEOIEMIEFAMIC BT 2 LR 21T > 7= (BEINTEER 7' 1 7 F L),

-2011 49 H 1 H2H 10 A 2 HET, MO EA - N—IFEE 0 HEEFERK M1) 23
INSA-Lyon |Z#7E U, &5 RO FEMAEF AN IC B3~ 2 LRI 217 - 72,

—148—



‘20119 H 3 B/ 5 9 A 15 HE T, INSA-Lyon (2T ElyT ~—R2 7 — LB S 1,
HAL KRR ZREAE 30 AN LT-,

+ 2011 429 A 6 H)»H 9 A 10 H % T, INSA-Lyon (2 CBfE = 417= “38th Leeds-Lyon
Symposium on Tribology” [EFREFRIC, AN OFEIEZUEATR, = AR 25N HE L,
HEEH AT o7,

‘20119 H 7 H225 9 A 14 H £ T AR O EL EEZH% 5 INSA-Lyon Z##6f L.ElyT
Y~—R 7 — VI CHEEEITO & & B REN A A 2 7 ACBT B LEM R & 21T -
7=,

<2011 49 A 8 HH 9 A 11 H £ T, WA O KWAFIER/NERK (D2) 28 ECL IZH#TE
L. MEEFICRd 2 R U VRSB B HLEIFIE 21T - 7=,

«2011 49 H 10 H2» 6 9 A 13 BHIZ, MO B AREI 7% 53 INSA-Lyon 35 XUV ECL (2
T. DLC B X OVERIEMIEFMICBE T 2 F A 21T - 7=,

+ 2011 4F 10 A 5 B2 5 2012 4F 3 H 27 B, WA OEIILAFZEE Juan Felipe Torres
Alvarez (DD, ¥ T NT 4 7V —7 077 ALK DHEFEHIEDOT-0, ECL IZHEL T
W5,

+ 2011410 H 11 H2»5 10 A 16 H £ T, WA O/ NEBRIHEHSZ N Z T VT 4 7 ) —IZ
B 258 D7- ECL ICHA(E LT,

+ 2011 410 H 11 H2»5 10 A 20 H £ T, WMMEHFO = KE 2502, ECLIZT A4
TF ATV DO DOBIREES ) 7T AX A Y FIEOBZ 2T 5 HEF
GeHAT -T2,

+ 2011410 A 11 HH5 10 A 27 H £ T, MAEMFE A « = AWFEE P LEEK (M2) 23,
ECL (2T T8i#f BRI L7=% A Y& RIEIZEIT 548 BT EREOmAM: « a5
25T (2B B LR AT o 7,

+ 2011 4210 H 28 HA>5 11 4 12 HE T, ECL /NI ZHIFER DS, PVA OEEEIZE
§° 2 SERIBFIED 72 ORI O K FAF IR HEAE L 72,

- 2011410 A 30 H2>5 11 A 11 H £ ¢, ECL ® Julien Fontaine #7283, FiAHfF—fik
N B 3[R BF 2 AR B Tribological Behavior and Electrical Contact Resistance of
Metal-Containing DLC Coating for Electrically Conductive Tribo-elements (J11047) (Z
B9~ 2 RGO 7= DI O @R « Z ARIFFEE=ITIHAE LT,

20114 11 A 8 HIZ WRIRHFIC CRRE SNV =V A7 4 A3 —F ¢ > 7|2 INSA-Lyon

@ Jean-Yves Cavaille Z#%. Joel Courbon ##%. Marie-Pierre Favre 5. ECL @
Philippe Kapsa Zd% 235 L. U= A7 4 AORZF#ME. 5RO W Tigim L7z,

—149—-



c2011 11 H9HMD 11 A 11 HETHETAA MaARY X AIBIZTRESNT 158
B EN 2 A F 7 AT 5 EE S (The 8th International Conference on Flow
Dynamics) | ~~. INSA—Lyon ® Jean-Yves Cavaille Z#%. Joel Courbon #i%. ECL ®
Philippe Kapsa ##%. Julien Fontaine A5 B HE L, 5, 7 4 A v a VEEZTTH-
72

<2011 4 11 H 15 H2>5 201242 H 5 H £ T, FRARHED /N e SO D3 K REM: I &
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ERBEEDEFE (LURVHL - EFESBOIHEZSD)
<ERFE=E>
£ Fr : The 8th International Conference on Flow Dynamics
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Bl fe E : H K
BfEIA : 2011.11.9 ~ 2011.11.11
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£ #r : GCOE, Japan-China Joint Workshop on Bio, Material and Flow Dynamics
FHEFE : GCOET' 1 7T & [WREN A A F X 7 A OFE ZE IFZe R LA

Bl fe E : H K
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ihiEE H : Scale Effect of Heat and Fluid Flow for Application to Micro and Nano Technologies
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s H : What’s Happened in Fukushima Nuclear Power Plant- Heat and Fluid Flow
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i B ¢ . Electricity Generating Authority of Thailand
s H : What's Happened in Fukushima Nuclear Power Plant-Heat and Fluid Flow in
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i 7 ¢ . 9th Australasian Heat and Mass Transfer Conference
s H : What's Happened in Fukushima Nuclear Power Plant-Heat and Fluid Flow in
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Mass Conservation Law-
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[FAHXIEE (BIE) ]

1.

2.

RS 2T DT YA LS RA BN

A Study of Self-Diffusion in Biomolecule Suspensions and Colloidal Suspensions by

Brownian-Dynamics Simulations (ERESD TR I Pan A FoHRIZBITH
VEHOT 70 @8FEy I a2 b—ra Ik D) |

Bk S AT DTV A TS Al AHEA

[Promotion of Chemical Reaction under Resonant Photon Excitation of Molecular |

ELimX

1.

ks AT LTV A v TEER &l &8
[REFHEDBC L D HENEE b — b 3o T O EMEREL~D EBRAGHFSE)

[EFERX (ERfEZEERESBHXEEZSD) )
OYpk23% (1H~12H)

1.

S. Maruyama, S. Takashima, J. Okajima, A. Komiya, T. Seki and T. Yambe

Thermal Therapy and Evaluation by a Precise Temperature Control Device

Heat Transfer-Asian Research Vol.40 Issue 2, pp114-124(March 2011),

INEERE, SERME—, hEBhE, NG, PR, M ILEE

B R — U 7 F v RLNRENO AL

F Eh BT 23 3m S8R Vol.42 No.1, 149-154 H(Jan. 2011)

A. Sakurai, R. Kanbayashi, K. Matsubara and S. Maruyama

Radiative Heat Transfer Analysis in a Turbulent Natural Convection Obtained from Direct
Numerical Simulation

Journal of Thermal Science and Technology, Vol.6 No.3, pp449-462 ( 2011.1)

S. Takayama, T. Seki, M. Watanabe, S. Takashima, N. Sugita, S. Konno, T. Takeda, H. Arai, T.
Yambe, N. Yaegashi, M. Yoshizawa, S. Maruyama, and S. Nitta

Changes of Blood Flow Volume in the Superior Mesenteric Artery and Brachial Artery with
Abdominal Thermal Stimulation

Evidence-Based Complementary and Alternative Medicine, Vol. 2011. (2011.1)
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11.

12.

13.

14.

15.

16.

17.

18.

19.

S. Maruyama, T. Yabuki, T. Sato, K. Tsubaki, A. Komiya, M. Watanabe, H. Kawamura, K.
Tsukamoto

Evidences of increasing primary production in the ocean by Stommel’s perpetual salt fountain
Deep-Sea Research Part I, 58, pp567-574. (2011.5)

M. Khoukhi, S. Maruyama

Temperature and Heat Flux Distributions through Single and Double Window Glazing Nongray
Calculation.

Smart Grid and Renewable Energy, Vol.2 , pp21-26. (2011)

M. Baneshi, S. Maruyama, A. Komiya

Comparison between aesthetic and thermal performances of copper oxide and titanium dioxide
nano-particulate coatings

Journal of Quantitative Spectroscopy & Radiative Transfer, vol. 112, pp1197-1204 (2011).
K.Lari, M. Baneshi, S.A. Gandjalikhan Nassab, A. Komiya, S. Maruyama

Combined heat transfer of radiation and natural convection in a square cavity containing
participating gases

International Journal of Heat and Mass Transfer, vol.54, issues 23-24, pp5087-5099 (2011.8)
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5 48£§<%l FHRASOIR TS EEEE, bilif, 1-4 H(2011.7.6~8)
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ML EE, M. Baneshi, 3%
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%ﬁjb(j(%/ﬂu%)ﬂ%ﬁnﬁﬂiﬂé(}luﬁi HalEYr v Z—, B+HIUE (201044 H~20114 3 H). 40-41
H (2011.10

ML, MEZER. WS, BT NS, &SR8

SRR ECE I E 1 & 3 R RERRAT 22 FON T OB RTR 2 ONR IR O B MR A
HAREWPE Y R 7 A 2011, i, 120-122 5, CDR(B119), (2011.11.21-23)

/NEFEH, Mehdi Baneshi, [ B2, /ANES0Ef, M LEE

POl 2 AW T2 SRR S FLE W B I 36 1T 2 5 < SHsBAG Rt

HAREWPE Y R Y 7 A 2011, #igii, 219-221 5, CDR(D114), (2011.11.21-23)

R.P. Chopade, S.C. Mishra and P. Mahanta and S. Maruyama

Effects of locations of a 3-D design object in a 3-D radiant furnace for prescribed uniform
thermal conditions

Applied Thermal Engineering, vol. 31, Issue 16, pp3262-3274, (2011.11)

R.P. Chopade, S.C. Mishra, P. Mahanta and S. Maruyama

Numerical analysis of an inverse boundary design problem of 3-d radiant furnace with a 3-D
design object

Numerical Heat Transfer, Part A vol. 60, pp25-49(2011.01)

R.P. Chopade, S.C. Mishra, P. Mahanta, S. Maruyama

Estimation of power of heaters in a radiant furnace for uniform thermal conditions on 3-D
irregular shaped object

International Journal of Heat and Mass Transfer (2011.06)

S.C. Mishra, R. Muthukumaran and S. Maruyama

The finite volume method approach to the collapsed dimension method in analyzing
steady/transient radiative transfer problems in participating media

International Communication in Heat and Mass Transfer, 38(3), pp291-297 (2011.03)

R. Muthukumaran, S.C. Mishra, S. Maruyama and K. Mitra

Assessment of signals from a tissue phantom subjected to radiation sources of temporal spans of
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20.

21.

22.

23.

24.

25.

the order of a nano-, a pico- and a femto-second - a numerical study

Numerical Heat Transfer, Part A Vol. 60, Issue 2, pp154—-170 (2011)

Hiroki Gonome, Mehdi Baneshi, Atsuki Komiya and Shigenao Maruyama

Radiative Properties of Spectral Selective Coatings Pigmented with TiO2 Nanoparticles
Heat Transfer-Asian Research, first published online 27 Dec, 2011

P L B

71 —s3L COE T L A EESH A B L

A AR 22 2010 4REE(ES 88 W) ERFE B MRS, AR, H(2011.4.21)
BlLEE

FAL KA S ORI & /B ARRERIC X 2 AR IR

T T DB X S - RSO e, PR, H(2011.6.18)

[ | L1

JE IR N EAR BN B S O E -4 F BB — IR 7 18 BT 1 A0S
FALKZE R S SR BB A AL R v A A — 3 — | 2011 No.10 %. 4-5 E(2011-8.1)
ML A

Btk TN R v s

CGEILE B « =L — - 8858, -1 BRIERE 5. 24

A ENE, 401-406 E(2011-10.15)

E. Shoji, A. Komiya, J. Okajima, S. Maruyama

Visualization and Measurement of Natural Convection around Vertical Flat Plate by Common
Path Phase-Shifting Interferometer

Proceedings of 22nd International Symposium on Transport Phenomena,62(USB
Memory),(2011)

[Fifiss - EMEE (BEHEHY) ]
O k234 (1H~12H)

1.

e A il

9.

10.
11.

Heat Transfer-Asian Research

Journal of Thermal Science and Technology
Evidence-Based Complementary and Alternative Medicine
Deep-Sea Research Part

Smart Grid and Renewable Energy

Journal of Quantitative Spectroscopy & Radiative Transfer
International Journal of Heat and Mass Transfer

IR+ Jeye

Applied Thermal Engineering

Numerical Heat Transfer

International Communication in Heat and Mass Transfer

(FADERRE - F& - ZMPEE~DORE (EHRLGL) ]
OF¥pk234 (1H~12H)

1.

MILEE, R, N3, B8

L — IR 1T D AN OSSR - BRELdE pl it

23 NA A =T Y v JEE AR SR, RBATT, 177-178H(2011.1.8-9)

S. Maruyama

Flow Dynamics in Nano and Micro Systems, Mass Transfer and Fluid Dynamic Measurement
Under Microgravity

Nanjing University of Aeronautics and Astronautics, Invited lecture, Nanjing (China)
(2011.2.23)

S. Maruyama

Creating Forests in Ocean Deserts Using the Perpetual Salt Fountain-Laputa Project,
Shanghai Jiao Tong University (2011.2.25), Invited lecture, Shanghai (China)
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11.

12.

13.

14.

15.

16.

17.

18.

] Btz 1, ANET O, F il e

mEEGRIEMm A~ A 7 1 F ¥ XV NFZEA R EAD BRER AT

480 A AAREN S AR P KGR SCHE, [, CDROM (2011.6.1-3)

Juan F. Torres, /NEBUE, [ EFE.2 . ML HE

153 FALE W) D KGR PN E HERARER O Y BEAR A E

FA8IR] A AR S ARV T KGRBGRSCEE, [, CDROM (2011.6.1-3)

M. Baneshi, H. Gonome, S. Maruyama and A. Komiya

Heat shield performance of Fe203 Pigmented coatings by inverse analysis of full spectral
reflectivity measurements

48th national heat Transfer Symposium of Japan, Okayama, CDROM (2011.6.1-3)

LI

e E TR ORIA

W BRBERI A B RR RO GRS . (2011.6.21)

T.kobari, A.Komiya,S.Moriya, S.Kosaka, Y.Nakano and S.Maruyama

VISUALIZATION OF FLOW PATTERNS IN DIFFERENTLY SHAPED COOLING
CHANNELS OF PISTONS

PSFVIP-8:The 8th Pacific Symposium on Flow Visualization and Image Processing

Moscow, Russia, , CDROM (2011.8.21-25)

] g2 A, ANE s, MILEE

WIEAEER o A7 L2 R LTo il 7 7 A A7 a0 — 712 K 2 SO i il )

H AHEI 225220 1 VAR AR IR KA DVD-ROMaR SCEE, H(2011-9.11-14)

d. Okajima, A. Komiya, S. Maruyama

THEORETICAL STUDY FOR HIGH HEAT FLUX COOLONG BY USING PHASE CHANGE
HEAT TRANSFER IN A MICROCHIANNEL

Proceedings of the 4th International Conference on Heat Transfer and Fluid Flow in Microscale
Fukuoka, Japan, CDROM (2011.9.4-9)

MILEE, miEAss, RINFHFR, ABTIR, W L5EE

PESFE I K 2D SRR B IS B L BhEk 7 T A X DBHE

A AR - 2 AL S S A THIRK FR G i

AR CEEN 0. 2011-2, KR, 392-393H(2011.9.22)

S.Maruyama, K. Deguchi, A. Komiya

Formation and Dissociation of Oceanic Methane Hydrate For a Low CO2 Emission Power
Generation System

Proceedings of
theASME2011PowerConference,Denver,Colorado,USA, ,CD-ROM ,POWER2011-55308
(2011.7.12-14)

S.Maruyama

What’s Happened in Fukushima Nuclear Power Plant- Heat and Fluid Flow in Reactors at
Severe Accident-

The Second TSME International Conference on MechanicalEngineering, Krabi, Thailand,
CD-ROM, Keynote Lecture, (2011.10.19-21)

S.Maruyama

What’s Happened in Fukushima Nuclear Power Plant- Heat and Fluid Flow in Reactors at
Severe Accident-, Lecture at Electricity Generating Authority of Thailand, Bangkok, Thailand,
Keynote Lecture,(2011.10.20)

P L B e

HE) )RR mHIS AT A

BT¥ar 7oL A2011, R SCHEN0.11-36 | AT, 167-168E(2011.10.29-30)
S.Maruyama and J. Okajima

What’s happened in Fukushima Nuclear Power Plant-Heat and Fluid Flow in Reactors at Severe
Accident

9th Australasian Heat and Mass Transfer Conference, Australia, Keynote Lecture, USB memory
(2011.11.2-4)

S. Maruyama

Nano-scale Radiative Heat Transfer for Large Scale Environmental Issues

Workshop on Micro-Nano Flow Engineering, Nagoya, Invited Lecture (2011.12.13)

S. Maruyama
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Accident at Fukushima Daiichi Nuclear Power Plant -Analysis Using Energy and Mass
Conservation Law-

International Forum on Frontier Theories of Thermal Science , Keynote lecture (2011.12.18-21)
ML EE

&R I EIT TR Z 572 - WSS BT DR IE N OEGEE) -

No.11-120 %54 [\ BATH¥U—2 v g v 7 #FH,  (2011.12.02-03) . ®

M. Baneshi,H.Gonome,J.Okajima,S. Maruyama

Evaluation of Radiative Properties of Cr203:Fe203 Pigment Powder in Solar Spectrum Range
using Experimental Diffuse Reflectivity Measurement, Eighth International Conference on Flow
Dynamics(ICFD), Sendai, pp110-111 (2011.11.09-11)

T. Yabuki, M. Watanabe,A. Komiya,S. Maruyama

Potential for Ocean Fertilization by Perpetual Salt Fountain:Each Basin Estimation of
Upwelling Flow Rate

Eighth International Conference on Flow Dynamics(ICFD), Sendai, pp148-149, (2011.11.09-11)
H. Gonome,M. Baneshi,J. Okajima,A. Komiya,S. Maruyama

The Effect of Dispersed State to Control of Radiative Properties of Coatings Pigmented with
Nanoparticles

Eighth International Conference on Flow Dynamics(ICFD), Sendai, pp508-509 (2011.11.09-11)
S. Maruyama,Y. Sato,A. Sakurai,J. Okajima,M. Baneshi,A. Komiya

Analysis of Axisymmetric Radiative Heat Transfer in Biological Tissue using the Radiation
Element Method

Eighth International Conference on Flow Dynamics(ICFD), Sendai, pp534-535 (2011.11.09-11)
A. Al Mahdouri,M. Baneshi,A. Barthel,H. Gonome,J. Okajima,S. Maruyama

Spectral Radiative Properties of Greenhouse Plastic Films Using Inverse Method

Eighth International Conference on Flow Dynamics(ICFD), Sendai, pp564-565 (2011.11.09-11)
N.Yamada, A.Sakurai, A.Komiya, S.Maruyama

Energy Transfer Simulation and Analysis on Mega-scale Environment

Proceedings ofThe Eleventh International Symposium on Advanced Fluid Information and
Transdisciplinary Fluid Integration (AFI/TFI 2011), Sendai, pp160-161 (2011.11.09-11)
A.Sakurai, Y.Sato, S.Maruyama, J.Okajima, A.Komiya

Heat Transfer Analysis in a Biological Tissue Exposed o Laser Irradiation

Proceedings ofThe Eleventh International Symposium on Advanced Fluid Information and
Transdisciplinary Fluid Integration (AFI/TFI 2011), Sendai , pp162-163, (2011.11.09-11)

S. Maruyama

Scale Effect of Heat and Fluid flow for Application to Micro and Nano Technologies

Chung-Aug University T®OE&E, Invated, Seoul (2011.9.23)

T. Okabe, J. Okajima, H. Mashimo, A. Komiya, I. Takahashi

Evaluation of Thermophysical Properties of Soft Materials and Liquids by Using a Point-Contact
Method and The Inverse Analysis, The 32nd Japan Symposium on Thermophysical Properties
Yokohamam, pp120-122, CDR(B119) , (2011.11.21-23)

T. Kobari, M. Baneshi, J. Okajima, A. Komiya

Evaluation of Radiative Heat Transfer in High-Temperature Porous Insulation Materials by
Using Diffusion Approximation

The 32nd Japan Symposium on Thermophysical Properties, Yokohamam, pp219-221
CDR(D114), (2011.11.21-23)

S. Maruyama

Accident at Fukushima Daiichi Nuclear Power Plant -Analysis Using Energy and Mass
Conservation Law-

International Forum on Frontier Theories of Thermal Science, Beijing, invited (2011.12.18-20)
ML EHE

BRFMICET DU A7 v 31— A v MA@ B H— R R EFT I OBREN T 28 L C-
BTN WG-3 (77 & MUEHEM, 2724 - 20) BEI T —RmE  [Zhhsofb s
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33. J. F. Torres, A. Komiya, J. Okajima, S. Maruyama
Evaluation of the Concentration Dependency of Mass Diffusion Coefficients in Aqueous Binary
Solutions.Proceedings of 7th International Conference on Diffusion in Solids and
Liquids,DSL315 (2011.06.26-30)

[ZFEDERESE - F= - FWHIEADRRK]
O Fpk234 (17 ~124)
1. Juan F. Torres, /NE&Hf, MEiE2/r, ML HE
&7 FALE W) O KRN E BRI D IR EE AR AR MR E
FE48[0] B AAREA Y AR Y T LR CHE, [T, CDROM (2011.6.1-3)
2. M. Baneshi, H. Gonome, S. Maruyama and A. Komiya
Heat shield performance of Fe203 Pigmented coatings by inverse analysis of full spectral
reflectivity measurements
48th national heat Transfer Symposium of Japan, Okayama, CDROM (2011.6.1-3)
3. M. Baneshi,H.Gonome,J.Okajima,S. Maruyama
Evaluation of Radiative Properties of Cr203:Fe203 Pigment Powder in Solar Spectrum Range
using Experimental Diffuse Reflectivity Measurement, Eighth International Conference on Flow
Dynamics(ICFD), Sendai, pp110-111 (2011.11.09-11)
4. H. Gonome,M. Baneshi,J. Okajima,A. Komiya,S. Maruyama
The Effect of Dispersed State to Control of Radiative Properties of Coatings Pigmented with
Nanoparticles
Eighth International Conference on Flow Dynamics(ICFD), Sendai, pp508-509 (2011.11.09-11)
5. A. Al Mahdouri,M. Baneshi,A. Barthel,H. Gonome,J. Okajima,S. Maruyama
Spectral Radiative Properties of Greenhouse Plastic Films Using Inverse Method
Eighth International Conference on Flow Dynamics(ICFD), Sendai, pp564-565 (2011.11.09-11)
6. T. Kobari, M. Baneshi, J. Okajima, A. Komiya
Evaluation of Radiative Heat Transfer in High-Temperature Porous Insulation Materials by
Using Diffusion Approximation
The 32nd Japan Symposium on Thermophysical Properties, Yokohamam, pp219-221
CDR(D114), (2011.11.21-23)
7. J.F.Torres, A. Komiya, J. Okajima, S. Maruyama
Evaluation of the Concentration Dependency of Mass Diffusion Coefficients in Aqueous Binary
Solutions.Proceedings of 7th International Conference on Diffusion in Solids and
Liquids,DSL315 (2011.06.26-30)
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Semi-active vibration suppression by a novel synchronized switch circuit with negative
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FOR NEW STENT DESIGN, Proceedings of ASME-JSME-KSME Joint Fluids Engineering
Conference 2011 AJK2011-FED, 2011, AJK2011-19025 (Invited to Journal of Mechanical
Science and Technology)

Shuya Shida, Hiroyuki Kosukegawa, Makoto Ohta, Development of a methodology for
adaptation of refractive index under controlling kinematic viscosity for PIV, International
Mechanical Engineering Congress & Exposition, IMECE2011- 64388
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£ #r : Fundamental and Applied Problems in Mechanics and Control Processes
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Academy of Sciences

B ke : Russia
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£ #r : Eighth International Conference on Flow Dynamics
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Trans-disciplinary Flow Dynamics

Bl M B AR

—186—



B fee 1] fi]

:2011.11.9 ~2011.11.11

(s #| . Organizing Committee Member, &3

4 #r : The Eleventh International Symposium on Advanced Fluid Information and
Transdisciplinary Fuid Integration

F 1 [ K : Institute of Fluid Science, Tohoku University, AFI Research Center, TFI Research
Center

B E: B K

BH 16 1 4 - 2011.11.9 ~2011.11.11

% | : Chair, #:&#

4 #r : The eighth KSME-JSME Thermal and Fluids Engineering Conference TFECS8

+ ¢ [ 1K : KSME JSME

B 1 : Korea

BH 16 11 [ - 2012.8.18 ~ 2012.3.21

& =

<IRFFRR >
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i # 8 H : Flame Chromatography: Toward Fuel Indexing Based on Multiple Weak Flames in a
Meso-Scale Channel With a Prescribed Temperature Profile
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i 1 ¢ : Fundamental and Applied Problems in Mechanics and Control Processes, Russia

i {8 & H : New Concept Combustion Technology for Higher Exergy Efficiency. Oxyfuel
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i [H % : Department of Mechanical Engineering National Central University, ROC

i 8 & H : New Concept Combustion Technology for Higher Exergy Efficiency

i H :2011.9.25

i % . International Workshop on Heat Transfer Advances for Energy Conservation and
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1. Akira Yamamoto, Hiroshi Oshibe, Hisashi Nakamura, Takuya Tezuka, Susumu Hasegawa,
Kaoru Maruta
Stabilized three-stage oxidation of gaseous n-heptane/air mixture in a micro flow
reactor with a controlled temperature profile
Proceedings of the Combustion Institute, Vol.33, Issue 2:3259-3266 (2011).

2. Kaoru Maruta
Micro and mesoscale combustion
Proceedings of the Combustion Institute, Vol.33, Issue 1:125-150 (2011).

3. Yiguang Ju, Kaoru Maruta
Microscale combustion: Technology development and fundamental research
Progress in Energy and Combustion Science, Vol.37, Issue 6:669-715 (2011).

4. Mikito Hori, Akira Yamamoto, Takuya Tezuka, Susumu Hasegawa, Hisashi Nakamura, Kaoru
Maruta
Weak flame responses to octane number and pressure in a micro flow reactor with a
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controlled temperature profile
2011 ICDERSThe International Colloquium on the Dynamics of Explosions and Reactive
Systems, ID 159, (2011).

5. Takase Koichi, Hisashi Nakamura, Takuya Tezuka, Susumu Hasegawa, Li Xing, Wang Philip,
Kaoru Maruta
Radiative Extinction Characteristics of Low-Lewis-Number Counterflow Premixed Flame in
Microgravity and Its Correlation with Flame Ball
2011 ICDERSThe International Colloquium on the Dynamics of Explosions and Reactive
Systems, ID 194, (2011).
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1. Proceedings of the Combustion Institute
2. Progress in Energy and Combustion Science
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S. Kitajima, H. Takahashi, K. Ishii, J. Sato, T. Ambo, M. Kanno, A. Okamoto, M. Sasao, S.
Inagaki, M. Takayama4, S. Masuzaki, M. Shoji, N. Ashikawa, M. Tokitani, M. Yokoyama, Y.
Suzuki, T. Shimozuma, T. Ido, A. Shimizu, Y. Nagayama, T. Tokuzawa, K. Nishimura, T.
Morisaki, S. Kubo, H. Kasahara, T. Mutoh, H. Yamada, Y. Tatematsub5 and LHD Experimental
Group Electrode biasing experiment in the Large Helical Device

Nuclear Fusion 51 083029 (2011)

Yu SATO, Sumio KITAJIMA, Yasuhiro SUZUKI, Takanori AMBO, Keiichi ISHII, Mamoru
KANNO, Jo TACHIBANA, Shigeru INAGAKI, Masayuki YOKOYAMA, Hiromi TAKAHASHI,
Masakazu TAKAYAMA, Atsushi OKAMOTO and Mamiko SASAO

Effects of Magnetic Islands on Poloidal Flow in TU-Heliac

Plasma and Fusion Research Volume 6, 2402144 (2011)

Atsushi OKAMOTO, Hiroyuki TAKAHASHI, Sumio KITAJIMA and Mamiko SASAO

Charge Exchange Momentum Transfer due to Ion Beam Injection in Partially Ionized Plasmas
Plasma and Fusion Research Volume 6, 1201153 (2011)
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J. Watanabe, T. Kouchi, K. Takita, G. Masuya, “Numerical Study on the Turbulent Structure of
Transverse Jet into Supersonic Flow,” AIAA Journal, 49 (8), 2011, 2057-2067

Yoshinori Matsubara, Kenichi Takita, “Effect of mixing ratio of N2/O2 feedstock on ignition by
plasma jet torch,” Proceedings of Combustion Institute, 33 (2), 2011, 3203-3209

Kenichi Takita, Keita Shishido, Kentaro Kurumada, “Ignition in a supersonic flow by a plasma
jet of mixed feedstock including CHa,” Proceedings of Combustion Institute, 33 (2), 2011,
2383-2389

Kenichi Takita, Akihiro Morinaga, Taku Someya, “Effect of a small amount of NOx on extinction
limit of lean premixed counterflow flame,” Proceedings of Combustion Institute, 33 (1), 2011,
1179-1186

Chae-Hyoung Kim, In-Seuck Jeung, Byungil Choi, Toshinori Kouchi, Kenichi Takita, Goro
Masuya, “Effect of fuel injection location on a plasma jet assisted combustion with a
backward-facing step,” Proceedings of Combustion Institute, 33 (2), 2011, 2375-2382

PEEE, WEHFE—, 777 A~Y = v b TR SN EERTES 5T 2 BHE E R R O3
B, RAMZETH 2, 59 (685), 2011, 27-33

Mitsutomo Hirota, Hiroki Oso, Goro Masuya, “Burned Gas Characteristics of Laminar Lifted
Flame at the Beginning of Stream Heating,” Journal of Thermal Science and Technology, 6 (1),
2011, 1-6

Junji Noda, Sadatake Tomioka, Muneo Izumikawa, C. P. Goyne, R. D. Rockwell, Goro Masuya,
“Estimation of Enthalpy Effect in Direct-Connect Dual-Mode Combustor,” Journal of Thermal
Science and Technology, 6 (2), 2011, 289-296
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1. Junya Watanabe, Toshinori Kouchi, Kenichi Takita, Goro Masuya, “Numerical Study on
Turbulent Structure of Transverse Jet into a Supersonic Flow,” AIAA Paper 2011-0308, 49th
AIAA Aerospace Science Meeting, Orlando, FL, USA, Jan. 4-7, 2011

2.  Chae-Hyoung Kim, In-Seuck Jeung, Byungil Choi, Toshinori Kouchi, Goro Masuya, “Correlation
between Hypermixing and Fuel Injection Locations,” AIAA Paper 2011-2343, 17th AIAA
International Space Planes and Hypersonic Systems and Technologies Conference, San
Francisco, CA, USA, Apr. 11-14, 2011

3. Junya Watanabe, Kenichi Takita, Tetsuji Sunami, “Large-Eddy Simulations of Fuel Mixing
Using Streamwise Vortices in Supersonic Flow,” 28th International Symposium on Space
Technology and Science, 2011-a-25, Okinawa, Japan, Jun. 6-10, 2011

4. Kiyoshi Nojima, Toshinori Kouchi, Goro Masuya, Sadatake Tomioka, “Mixing Characteristics of
Secondary Fuel in RBCC Ejector-Jet Mode Operation,” 28th International Symposium on Space
Technology and Science, 2011-a-65, Okinawa, Japan, Jun. 6-10, 2011

5. Junya Watanabe, Toshinori Kouchi, Kenichi Takita, Goro Masuya, “Large-Eddy Simulations of
Hydrogen and Ethylene Injected into Supersonic Crossflow,” AIAA Paper 2011-5764, 47th
ATAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit, San Diego, CA, USA, Jul.
31-Aug. 3, 2011

6. Chae-Hyoung Kim, In-Seuck Jeung, Byungil Choi, Toshinori Kouchi, Goro Masuya, “Effect of
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i J# . 2011 IEEE International NanoElectronics Conference (Taiwan)

FEAEE - Novel Quantum Effect Devices realized by Bio-template and Defect-Free Neutral Beam
Etching
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# JH % . American Vacuum Society 58th International Symposium & Exhibition (USA)
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Nanoscale Devices
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Plasma Physics (USA)
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Novel Nano-scale Devices
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FEAE H © Numerical study on electron transfer mechanism by collision of ions at graphite surface
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1. Chi-Hsien Huang, Xuan-Yu Wang, Makoto Igarashi, Akihiro Murayama, Yoshitaka Okada,
Ichiro Yamashita, and Seiji Samukawa, Optical absorption characteristic of highly ordered and
dense two-dimensional array of silicon nanodisks, Nanotechnology, Vol. 22, pp. 105301 (8pp)
(2011)

2. Makoto Igarashi, Rikako Tsukamoto, Chi-Hsien Huang, Ichiro Yamashita, and Seiji Samukawa,
Direct Fabrication of Uniform and High Density Sub-10-nm Etching Mask Using Ferritin
Molecules on Si and GaAs Surface for Actual Quantum-Dot Superlattice, Applied Physics
Express, Vol. 4, pp. 015202 (3pp) (2011)

3. Michio Sato, Hiroto Ohtake, and Seiji Samukawa, Reduction in Number of Sparks Generated in
High-Density Plasma Process by Fixing the Wall Potential, Japanese Journal of Applied Physics,
Vol. 50, pp. 036204 (2011)

4. Shinji Ueki, Yuki Nishimori, Hiroshi Imamoto, Tomohiro Kubota, Masakazu Sugiyama, Hideki
Kawakatsu, Seiji Samukawa, and Gen Hashiguchi, Method to evaluate the influence of etching
damage on microcantilever surface on its mechanical properties, Japanese Journal of Applied
Physics, Vol. 50, pp. 026503 (2011)

5. Tomohiro Kubota, Naoki Watanabe, Shingo Ohtsuka, Takuya Iwasaki, Kohei Ono, Yasuroh Iriye,
and Seiji Samukawa, Numerical simulation on neutral beam generation mechanism by collision
of positive and negative chlorine ions with graphite surface, Journal of Physics D: Applied
Physics, Vol. 44, pp. 125203 (2011)

6. Akira Wada, Kazuhiko Endo, Meishoku Masahara, Chi-Hsien Huang and Seiji Samukawa, Low
activation energy, high-quality oxidation of Si and Ge using neutral beam, Applied Physics
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7.

8.

Letters, Vol. 98, pp. 203111 (2011)

Noriaki Matsunaga, Hirokatsu Okumura, Butsurin Jinnai, and Seiji Samukawa, Measurement
and simulation of spreading current in interlayer dielectric film deposition by plasma-enhanced
chemical vapor deposition, Journal of Vacuum and Science and Technology A, Vol. 29, pp. 041302
(2011)

Xuan-Yu Wang, Chi-Hsien Huang, Rikako Tsukamoto, Pierre-Andre Mortemousque, Kohei M
Itoh, Yuzo Ohno, and Seiji Samukawa, Damage-free top-down processes for fabricating
two-dimensional arrays of 7 nm GaAs nanodiscs using bio-templates and neutral beam etching,
Nanotechnology Vol. 22, pp. 365301 (2011)
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Applied Physics Express
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Journal of Vacuum Science and Technology A
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Chi-Hsien Huang, Xuan-Yu Wang, Makoto Igarashi, Akihiro Murayama, Yoshitaka Okada,
Ichiro Yamashita, and Seiji Samukawa, Optical absorption characteristic of highly ordered and
dense two-dimensional array of silicon nanodisks, Nanotechnology, Vol. 22, pp. 105301 (8pp)
(2011)

Makoto Igarashi, Rikako Tsukamoto, Chi-Hsien Huang, Ichiro Yamashita, and Seiji Samukawa,
Direct Fabrication of Uniform and High Density Sub-10-nm Etching Mask Using Ferritin
Molecules on Si and GaAs Surface for Actual Quantum-Dot Superlattice, Applied Physics
Express, Vol. 4, pp. 015202 (3pp) (2011)
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=EZ : Mohd Fairuz Budiman,
B4 : The 21st International Photovoltaic Science and Engineering Conference Student Paper
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1. Kodama T, Tomita N, Yagishita Y, Horie S, Funamoto K, Hayase T, Sakamoto M, Mori S.
Volumetric and angiogenic evaluation of antitumor effects with acoustic liposome and
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high-frequency ultrasound. Cancer Research. 2011; 71(22): 6957-6964..

2. Horie S, Watanabe Y, Ono M, Mori S, Kodama T. Evaluation of anti-tumor effects following
tumor necrosis factor-alpha gene delivery using nanobubbles and ultrasound. Cancer Science.
2011;102(11): 2082-2089.

3. Kobayashi K, Kodama T, Takahira H. Shock wave-bubble interaction near soft and rigid
boundaries during lithotripsy: numerical analysis by improved ghost fluid method. Physics in
Medicine and Biology. 2011; 56: 6421-6440.

4. Sakata N, Kodama T, Chen R, Yoshimatsu G, Goto M, Egawa S, Unno M. Monitoring
transplanted islets by high-frequency ultrasound. Islets. 2011; 3(5): 259-266.

5. du Toit LC, Govender T, Pillay V, Choonara YE, Kodama T. Investigating the effect of polymeric
approaches on circulation time and physical properties of nanobubbles. Pharmaceutical
Research. 2011; 28(3): 494-504.
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1. Kodama T, Tomita N, Yagishita Y, Horie S, Funamoto K, Hayase T, Sakamoto M, Mori S.
Volumetric and angiogenic evaluation of antitumor effects with acoustic liposome and
high-frequency ultrasound.Cancer Research. 2011; 71(22): 6957-6964.

2. Horie S, Watanabe Y, Ono M, Mori S, Kodama T.

Evaluation of anti-tumor effects following tumor necrosis factor-alpha gene delivery using
nanobubbles and ultrasound. Cancer Science. 2011;102(11): 082-2089.

3. Kobayashi K, Kodama T, Takahira H.

Shock wave-bubble interaction near soft and rigid boundariesduring lithotripsy: numerical
analysis by improved ghost fluid method. Physics in Medicine and Biology. 2011; 56: 6421-6440.

4. Sakata N, Kodama T, Chen R, Yoshimatsu G, Goto M, Egawa S, Unno M. Monitoring
transplanted islets by high-frequency ultrasound. Islets. 2011; 3(5): 259-266.

5. du Toit LC, Govender T, Pillay V, Choonara YE, Kodama T.

Investigating the effect of polymeric approaches on circulation time andphysical properties of
nanobubbles. Pharmaceutical Research. 2011; 28(3): 494-504.
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1. Kodama T, Tomita N, Yagishita Y, Horie S, Funamoto K, Hayase T, Sakamoto M, Mori S.
Volumetric and angiogenic evaluation of antitumor effects with acoustic liposome and
high-frequency ultrasound. Cancer Research. 2011; 71(22): 6957-6964.

2. Horie S, Watanabe Y, Ono M, Mori S, Kodama T. Evaluation of anti-tumor effects following

tumor necrosis factor-alpha gene delivery using nanobubbles and ultrasound. Cancer Science.
2011;102(11): 2082-2089.
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pa ¢ : Eighth International Conference on Flow Dynamics
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Bl e E : H &K
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#%  #|: Organizing Committee
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i I 4 . 1st Annual World Congress of Nano-S&T 2011
i H : The Modeling of Nanoscale Flow Phenomena in Polymer Electrolyte Fuel Cell by

Molecular Dynamics Method
#% B A :2011.10.25

i 1 ¢ : 2011 International Conference on Mechanical Science and Engineering (ICMSE2011)
B H © A Molecular Dynamics Study for Dissociation of H2 Molecule on Pt(111) Surface
i H :2011.12.9
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1. Takashi Tokumas, Izumi Ogawa, Michihisa Koyama, Takayoshi Ishimoto and Akira Miyamoto
A DFT Study of Bond Dissociatino Trends of Perfluorosulfonic Acid Membrane
Journal of Electrochemical Society, Vol.158, No.2, pp.B175-B179, (2011)

2. Takashi Tokumasu and Daigo Ito
The Dynamic Effects of Dissociation Probability of H2-Pt(111) System by Embedded Atom
Method
Journal of Applied Physics, Vol.109, No.6, 063509, (2011)

3. Tetsuya Koido, Ko Tomarikawa, Shigeru Yonemura and Takashi Tokumasu
Molecular Dynamics Study of the Effects of Translational Energy and Incident Angle on
Dissociation Probability of Hydrogen/Deuterium Molecules on Pt(111)
Journal of Applied Physics, Vol.110, No.2, 024301, (2011)

4. Tetsuya Koido, Daigo Ito, Takashi Tokumasu, Ko Tomarikawa and Shigeru Yonemura
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W2, Ry ab—a U CKEE TMEIOE N RiEEOOT KA Z I LT L, fi#T
AEROEFEFZEE L HEE L T 5,

FR2EEDER (PUROVL - BRERBOIHEST)

< [FEFR >

£ #r : ASME 2011 Pacific Rim Technical Conference and Exhibition on Packaging and
Integration of Electronic and Photonic Systems, MEMS and NEMS

FAEHAR : ASME

BAfEE  : USA

BrEEE AT : 2011.7.6-8

#% % : Track Chair

va #r : International Comference on Advanced Technologies in Experimental Mechanics 2011
FHeAEK : ISME

BAME[E  : Japan

BREHARE : 2011.9.19-21

% E|l . Organizing Commette and Track Chair

va #r : IEEE 13th International Conference on Electronics Materials and Packaging

FEHIA - IEEE

BifEEE  : Japan

BrEEHAR : 2011.12.18-15

#% #  : Co-General Chair

4 #r : 5th FRRI International Workshop on Evaluation of Environmental Degradation of
Materials and Proactive Aging Management

FEHK . FRRI, Tohuku University

BAfE[E  : Japan

BrEEE AT - 2012.2.19

% #| . General Chair

v #r : 2nd FRRI International Workshop on Energy and Reliability 2012
EEH{A : FRRI, Tohuku University, Chosun University, and University
BAfE[E  : Korea

BREHAR : 2012.2.23-25
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: General Chair

4 #r : 6th FRRI International Workshop on Evaluation of Environmental Degradation of
Materials and Proactive Aging Management
F/#HK . FRRI, Tohuku University, Darmstadt University
BAfEE . Germany
BB AR - 2012.3.9
#% % : General Chair
< FhAGHE >
F{#ESE @ 12th International conference on Thermal, Mechanical and Multi-Physics Simulation and
Experiments in Micro/Nanoelectronics and Systems
F{#E H : Evaluation of the Change of the Residual Stress in Nano-scale Transistors During the
Deposition and Fine Patterning Processes of Thin Films
#E A 0 2011.4.18 (Linz)
AESE o AR SATE R S (MRS 7 7 L 22011)
FEEEE S A T B AT )V OMEBH L R EEENME
A A :2011.7.17 (GRRO)
iifEst  : 6th FRRI International Workshop on Evaluation of Environmental Degradation of
Materials and Proactive Aging Management
A H . Quantitative Evaluation of the Crystallinity of Grain Boundaries in Nano-Scale
W HE @ 20121.3.9 (Darmstadt, Germany)
<IPFFRRE >
AESE o AARTINIRILS Femd B R EE 129 B
AR E © A5 AR ORE S RIS TE & BPRkGR B AE MRt~ oD
A :2011.6.24 (BUR)
i##SC  : International Conference on Materials and Advanced Tecgnologies (ICMAT2011)
FEHEEH : Mechanical Reliability of Three-dimensionally Stacked LSIs
B H @ 2011.6.30 (Singapore)
F#ESE  : International Comference on Advanced Technologies in Experimental Mechanics 2011
s H © A Novel Method for Evaluating the crystallinity of Grain Boundaries in Polycrystalline
Materials
A :2011.9.20(Kobe)
FEfEYc : ASME 2011 International Mechanical Engineering Congress & Exposition
iEEEH : High Temperature Damage of Ni-Base Superalloy Caused by the Change of
Microtexture Due to the Strain-induced Anisotropic Diffusion of Component Elements
#EH  :2011.11.16 (Denver, USA)
il : IEEE International Conference on Three-dimensional Integrated Circuit Technologies
ZE/EBEE : Mechanical and Electrical Reliability of Copper Interconnections for 3DIC
A 0 2012.1.31(0saka)
TRE23EEDHARER
[(ARRA]

1. bR BHRS SR T OO f i B AR A 0D B3
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FHBEAMENGFEST D Z L KRR L 7=,
(ASME Best Poster Award % &)

2. TRIX—TF 2 N HNEAE D

HERIRBRACES DT80, HAZ —E U BREET A D EE(E (14560°C=1700°C) % 3B 5 ECHAERME
Th 2 ¥ —v VEEAMAG &0 ERBEMIEL M E XS5 548552 570 T ) S# i 2)%
LU CH L7, FFCOT A ERNEETTHEOMBEIERIZ IS < BIFIH 722 R 8 38 O B e
ERHL, WINTEMOR AT — A U RENEHERR - THH L 2N L.
T, BB CTEORYMEATFRE L. (B AR AL 2B A g B 2 E

3. FHREEERE O HEHA S X T 4

B IERR IR T AEH U TV DB O 22 2 FEIR I E R C 2R R F HAS 2 87 223 H I o 2 7 L D B
WEMHEEL TS, FRICH—AR T /) Fa—T%I0HL, ZEI—F T /) Fa—T7OREEZ, 7/
A7 — L DRGNS AL FE AR EEZ G U CEHICHET 2 Bt 2 e L, R OT BI040
A 2R L, EOMRERMGAZ S L2, £, FERHL - mEEEHAAZ BN E LTRNRA v E—
Z o ADOT AP SRS LT

(IEEE Best Poster Award, ASME Best Paper Award, T L 7 k1= ZFLEMET

I

i SCH 552 )

=iy

(CPEERSXIER (XE) ]

EET#mX
1. T/ AN=7 AHK FH EH—

[Quantitative Characterization of Crystallinity of Grain Boundaries in Nano-Scale and Its
Application to the Strength Evaluation of “olycrystalline Thi Films (7~ / f& SR A4 5B A EAf -5
DBRFE & 2558 hn AR EE M Rl ~ 0 3 (2 B3~ 2 WF9E)

ELEmX

1.

2.

3.

T AI =7 AFL K IEA

[T1—R T ) F 2 — T B IE T RAT O 2045 O 2R B B3 2 WF5E )
T AT = AL R T

[2 B 9Cr-1Moff D =il WA 7 VIR 597 58 KR I B4 B A28 )

T ABD = AHE KRG K

BRI % )i U 7= S R B O9™ e D FEREfR G H AT O B & (2 B4~ D AF 9%

T A D=y ARY TEE EA

[P SRR NS & D 8 o Z SAMIRECHR O TR - [SHEMEm L H R B3 2 e )
T AB =7 AHE A &N

(=R F ) Fa—T%ICH LIz IR OT Aottt o - OBRFICB 3 5098
T A D=7 AHB P iR

MRS T - EEHE = ROC S E ORI B9~ 2 F4E)

(CPlamXisd (RIE) ]

B

1. 7/ A B =7 AHK /P K

[The Law of Fracture Life and the Analysis of Damage Behavior Based on EBSD Method
under Creep-Fatigue Conditions for Polycrystal Nickel-base Superalloy(Z & i Ni&#A &4 D 7
U =7« JI7 R TIC BT 2 dsFra Il & EBSDIEIC X 2 RIEBHEAFIT) |
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OWFpk234F (1H~12H4)

1. Naokazu Murata, Naoki Saito, Fumiaki Endo, Kinji Tamakawa, Ken Suzuki, and Hideo Miura,
“Mechanical and Electrical Reliability of Electroplated Copper Thin Film Interconnections”,
ICEP(International Conference on Electronics Packaging)2011, Proceedings CD-ROM, Table of
Contents, pp.V, WD1:DMR-R-1, pp.154-159. (APRIL 13-15, 2011).

2. Kota Nakahira, Hironori Tago, Hiroki Kishi, Ken Suzuki, and Hideo Miura, “Monitoring Method
of Residual Stress in a Substrate During Thin Film Processing”, ICEP(International Conference
on Electronics Packaging)2011, Proceedings CD-ROM, Table of Contents, pp.XXVIl, Poster
Session, P001, pp.853-856. (APRIL 13-15, 2011).

3. Naoki Saito, Naokazu Murata, Kinji Tamakawa, Ken Suzuki, and Hideo Miura, “Stress-induced
Migration of the Electroplated Copper Thin Film Interconnection”, ICEP(International
Conference on Electronics Packaging)2011, Proceedings CD-ROM, Table of Contents, pp.XXVI,
Poster Session, P005, pp.871-874. (APRIL 13-15, 2011).

4. Naokazu Murata, Naoki Saito, Fumiaki Endo, Kinji Tamakawa, Ken Suzuki, and Hideo Miura,
“Micro Texture Dependence of the Mechanical and Electrical Reliability of Electroplated Copper
Thin Film Interconnections”, 61st Electronic Components&Technology Conference 2011,
Proceedings USB, S41p05, pp.2119-2125. (May 31-June3, 2011).

5. Kota Nakahira, Hironori Tago, Ken Suzuki, Hideo Miura, Fumiaki Endo, “Minimization of the
Local Residual Stress in 3D Flip Chip Structures by Optimizing the Mechanical Properties of
Electroplated Materials and the Alignment Structure of TSVs and Fine Bumps”, ASME
InterPACK2011, Proceedings CD-ROM, Advanced Packaging, IPACK2011-52063, pp.1-7. (July
6-8, 2011).

6. Masato Ohnishi, Ken Suzuki, Hideo Miura, Yusuke Suzuki, Yusuke Ohashi, “Change of the
Electronic Conductivity of Carbon Nanotubes and Grapheme Sheets Caused by a
Three-Dimensional Strain Field”, ASME InterPACK2011, Proceedings CD-ROM, Multi Physics
Based Reliability, IPACK2011-52057, pp.1-6. (July 6-8, 2011).

7. Yusuke Ohashi, Yusuke Suzuki, Masato Ohnishi, Ken Suzuki, Hideo Miura, “Non-Contact and
Remote Measurement Method of the Change of the Electrical Conductivity of Carbon
Nanotubes-Dispersed Resin under Strain”, ASME InterPACK2011, Proceedings CD-ROM,
Emerging Technologies, IPACK2011-52064, pp.1-6. (July 6-8, 2011).

8. Naokazu Murata, Naoki Saito, Kinji Tamakawa, Ken Suzuki, Hideo Miura, “Effect of
Crystallographic Quality of Grain Boundaries on Both Mechanical and Electrical Properties of
Electroplated Copper Thin Film Interconnections”, ASME InterPACK2011, Proceedings
CD-ROM, Materials and Processes, IPACK2011-52048, pp.1-8. (July 6-8, 2011).

9. Naoki Saito, Naokazu Murata, Kinji Tamakawa, Ken Suzuki, Hideo Miura, “Stress-Induced

and Electro-migration of Electroplated Copper Thin Films Used for 3D Integration”, ASME
InterPACK2011, Proceedings CD-ROM, Materials and Processes, IPACK2011-52058, pp.1-6.
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(July 6-8, 2011).

10. Yusuke Suzuki, Yusuke Ohashi, Masato Ohnishi, Ken Suzuki, Hideo Miura, “T'wo-Dimensional
Strain-Distribution Sensor Using Carbon Nanotube-dispersed Resin”, ASME InterPACK2011,
Proceedings CD-ROM, MEMS,NEMS II, IPACK2011-52062, pp.1-6. (July 6-8, 2011).

11. Tomohiro Sano, Naokazu Murata, Ken Suzuki, and Hideo Miura, “Stress-induced anisotropic

diffusion of component elements in the stacked thin-film multi-layer structures”,
ATEM’11(International Conference on Advanced Technology in Experimental Mechanics 2011),
Proceedings CD-ROM, Sessions 0S20, 0S20(1), ProceedingsOS20F047, pp1-9. (September
19t021, 2011).

12. Naokazu Murata, Ken Suzuki, and Hideo Miura, “A Novel Method for Evaluating the
crystallinity of Grain Boundaries in Polycrystalline Materials”, ATEM’11(International
Conference on Advanced Technology in Experimental Mechanics 2011), Proceedings CD-ROM,
Sessions 0520, 0S20(1), ProceedingsOS20F048, pp1-9. (September 19to21, 2011).

13. Yusuke Suzuki, Yusuke Ohashi, Masato Ohnishi, Ken Suzuki, and Hideo Miura,
“Two-Dimensional Strain-Distribution Sensor Using Carbon Nanotube”,
ATEM’11(International Conference on Advanced Technology in Experimental Mechanics 2011),
Proceedings CD-ROM, Sessions 0S20, 0S20(2), ProceedingsOS20F045, pp1-8. (September
19t021, 2011).

14. Yusuke Ohashi, Yusuke Suzuki, Masato Ohnishi, Ken Suzuki, and Hideo Miura, “Remote
Strain Sensor using Carbon Nanotube-Dispersed Resin”, ATEM’11(International Conference on
Advanced Technology in Experimental Mechanics 2011), Proceedings CD-ROM, Sessions 0S20,
0820(2), ProceedingsOS20F046, pp1-8. (September 19to21, 2011).

15. Ken Suzuki, Yusuke Suzuki, Yusuke Ohashi, Masato Ohnishi, and Hideo Miura, “Development
of Two-Dimensional Strain-Distribution Sensor Using Carbon Nanotube-Dispersed Resin”,
ssdm2011(International Conference on SOLID STATE DEVICES AND MATERIALS),
Extended Abstracts CD-ROM, pp.504-505. (September 28-30, 2011).

16. Masato Ohnishi, Ken Suzuki, and Hideo Miura, “Strain Dependence of the Electronic
Conductivity of Carbon Nanotubes and Graphene Sheets”, ssdm2011(International Conference
on SOLID STATE DEVICES AND MATERIALS), Extended Abstracts CD-ROM, pp.508-509.
(September 28-30, 2011).

17. Hideo Miura, Ken Suzuki, Yamato Sasaki, Tomohiro Sano, Naockazu Murata, “HIGH
TEMPERATURE DAMAGE OF NI-BASE SUPERALLOY CAUSED BY THE CHANGE OF
MICROTEXTURE DUE TO THE STRAIN-INDUCED ANISOTROPIC DIFFUSION OF
COMPONENT ELEMENTS”, ASEM 2011 INTERNATIONAL MECHANICAL ENGINEERING
CONGRESS&EXPOSITION (IMECE2011), Proceedings CD-ROM, 2011-62411, (November
11-17, 2011).

18. A&, KFEIEN, $ARWF, =JHE4, [h—ARrF /) Fa—T7EREERHECRIETOTHD
W, AR RGRSUE (AR TTETTTS (2011-5) , pp.91-95.

[(Fiiitss - EFEF EZ:HY) ]
OFpk23F (1H~12H)
1. J.of Applied Physic
2. Applied Physics Letters
3. ASME J. of Electronic Packaging
4
5

IEEE Trans. on Electronic Component and Technology
FABAR 7w SUHR

[ZEDERRE - F2 - FWHEE~DRRK]

O¥pk234 (17 ~12H)

1. Naokazu Murata, Naoki Saito, Fumiaki Endo, Kinji Tamakawa, Ken Suzuki, and Hideo Miura,
“Mechanical and Electrical Reliability of Electroplated Copper Thin Film Interconnections”,
ICEP(International Conference on Electronics Packaging)2011, Proceedings CD-ROM, Table of
Contents, pp.V, WD1:DMR-R-1, pp.154-159. (APRIL 13-15, 2011).
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2. Naoki Saito, Naokazu Murata, Kinji Tamakawa, Ken Suzuki, and Hideo Miura, “Stress-induced
Migration of the Electroplated Copper Thin Film Interconnection”, ICEP(International
Conference on Electronics Packaging)2011, Proceedings CD-ROM, Table of Contents, pp.XX,
Poster Session, P005, pp.871-874. (APRIL 13-15, 2011).

3. Naokazu Murata, Naoki Saito, Fumiaki Endo, Kinji Tamakawa, Ken Suzuki, and Hideo Miura,
“Micro Texture Dependence of the Mechanical and Electrical Reliability of Electroplated Copper
Thin Film Interconnections”, 61st Electronic Components&Technology Conference 2011,
Proceedings USB, S41p05, pp.2119-2125. (May 31-June3, 2011).

4. Naokazu Murata, Naoki Saito, Kinji Tamakawa, Ken Suzuki, Hideo Miura, “Effect of
Crystallographic Quality of Grain Boundaries on Both Mechanical and Electrical Properties of
Electroplated Copper Thin Film Interconnections”, ASME InterPACK2011, Proceedings
CD-ROM, Materials and Processes, IPACK2011-52048, pp.1-8. (July 6-8, 2011).

5. Naoki Saito, Naokazu Murata, Kinji Tamakawa, Ken Suzuki, Hideo Miura, “Stress-Induced and
Electro-migration of Electroplated Copper Thin Films Used for 3D Integration”, ASME
InterPACK2011, Proceedings CD-ROM, Materials and Processes, IPACK2011-52058, pp.1-6.
(July 6-8, 2011).

6. Tomohiro Sano, Naokazu Murata, Ken Suzuki, and Hideo Miura, “Stress-induced anisotropic
diffusion of component elements in the stacked thin-film multi-layer structures”,
ATEM’11(International Conference on Advanced Technology in Experimental Mechanics 2011),
Proceedings CD-ROM, Sessions 0S20, 0S20(1), ProceedingsOS20F047, pp1-9. (September
19t021, 2011).

7. Naokazu Murata, Ken Suzuki, and Hideo Miura, “A Novel Method for Evaluating the
crystallinity of Grain Boundaries in Polycrystalline Materials”, ATEM’11(International
Conference on Advanced Technology in Experimental Mechanics 2011), Proceedings CD-ROM,
Sessions 0520, 0S20(1), ProceedingsOS20F048, pp1-9. (September 19to21, 2011).

8. Hideo Miura, Ken Suzuki, Yamato Sasaki, Tomohiro Sano, Naokazu Murata, “HIGH
TEMPERATURE DAMAGE OF NI-BASE SUPERALLOY CAUSED BY THE CHANGE OF
MICROTEXTURE DUE TO THE STRAIN-INDUCED ANISOTROPIC DIFFUSION OF
COMPONENT ELEMENTS”, ASEM 2011 INTERNATIONAL MECHANICAL ENGINEERING
CONGRESS&EXPOSITION (IMECE2011), Proceedings CD-ROM, 2011-62411, (November
11-17, 2011).

[(FADZE - HF5E5%F]
C/D%ﬂizsﬁ (1H~12H)

Z B4 : ASME Best Paper Award of InterPACK 2011
ZHEHA :July 18, 2011

ZE4 : IEEE Best Poster Award of 60th ECTC
ZHHA : June 1, 2011

ZEA T LU bu= g RGBT EHE

ZHH : March 8, 2012

(FEDRE - HHE]
OFpk23% (1A ~12A4)
=Z B4 : ASME Best Poster Award of InterPACK 2011
ZHA : July 18, 2011.

(FEOHEEDER]
OYpk23% (1H~12H)
& W FHRERIIEE (DC2) WFst#E

—280—



PR TARESRIERT - HEEdR (- ()
P A
BRSO SRR I B 2 FSE
EM: yonemura@ifs. tohoku. ac. jp
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TEH23EEIZHFTDAR50—/IL0ETOS S LIk d 2H Y #AH

I B T~ A 7 1 - F 7 A — )L ORIRTNOCAER AL, KIET T X~/ &, @ik e LT
DY H Z LN T RV DO ROTNSIC B W CRILT 2 WP S O D A T 72,
T A — )V ORI 7R RS 2 RO BN SR BL T D KUREIEIC O T, BfEY I 2 b—32 g Tk
D AD=ALDRAZEIT-TND, Flo~vA 78 «F ) 27— LOKIKRTNOMEE LTk, FiEs
WAL E R R LY = o R OMERETH 5DSMCIER T S 508, KRN ZEY #5 5E
1T 5 R L, DSMCHETHELS Z SIIWEEL 22D, =2 TRLVY < o R OF LU
B DT AL OFEE &L HICBIRT 2 LFEMZEICER Y LA TV 5D,

ERBEEDES (PURIVL - ERSBOIHEZED)
< [EFR >
4 #r : Eighth International Conference on Flow Dynamics
A E: B R
BfEHIM : 2011.11.9 ~ 2011.11.11
% | . Organizing Committee Member
<EPyE>
A B BB R201 R AR R
A E: B K
BfEIA : 2011.9.11 ~ 2011.9.14
% B 0SS [J054 ~A 71« F ) A —)LOBGEKRESL ] A— A —
<JRFFRRE >
i 1# 4% : Workshop on Micro-Nano Flow Engineering
A : Gas Lubrication at Micro/Nanoscale
i B OH :2011.12.13

TH23FEEDHREME
[(ARAR]

HEC~ A 7 @i e EOFE 7 X v BN O X TRERIIAR LY~ o FRATH Y ED
BAlfris e LR DSMCIER AW LN TWD, DSMCIETIEY R 2 b—va vy T OEEE Y 7
Vo7 UHRHEST 2 2 &k, il J £, REZRD S, MEMS/NEMS/E Y Ofitid L 512,
Gy TR L b U CARER 2R AL &2 B D S 0 \ZIIHERRAEDFEFIC R E < 20 A EZ I R 7290121
Val—valprEEEZES AT EEZL OV T T BT TR R A ERET DY
ERHY, TOFEAMIIERTH D, Eoflrx Do E R O 72Oz, KEAT > 7 %501
OFEJEH AR LD /NS KEETLIRERH VD | RRUEERE T CIIHBEARMNBRKEL 25, ZOZ L
%, DSMCIEEIZRD DT LAV Y ~ U TR OBUEMEN VLB L SN TNWD Z EZERL TV D, 4
FEMNE T Y7 A% ok FEZEE & L Hic, DSMCIEICH 2 5Efifik & LT, Ay~ gl
DIEZETE & 4y - 22 O BRI L D47 & U CERTERIC IS < F 7= 7 5077 (Kinetic Force
Method) DBHFIZHL Y #LA TV 5, ZiLFE TOKinetic Force Methodi, Fhi 1% {ET 5
quasi-particleDEH) & & TR LXF — DN ITITRIF SR WFIE L 7o T e, R34 1T
quasi-particleZ #1127 T #V, EEIE & = VX —DEEICRT S5 L 9 1ZKinetic Force
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O k234 (1H~12H)

12. M.S. Ivanov, D.V. Khotyanovsky, A.A. Shershnev, A.N. Kudryavtsev, A.A. Shevyrin, Sh.
Yonumura, Ye.A. Bondar
Rarefaction effects in a hypersonic flow around a blunted leading edge
Teplofiz. Aeromekh., Vol.18, No.4, (2011), pp.543-551.

13. V. L. Saveliev, S. A. Filko, K. Tomarikawa, and S. Yonemura
Kinetic Force Method with Quasiparticle Pairs for Numerical Modeling 3D Rarefied Gas Flows
AIP Conference Proceedings, RAREFIED GAS DYNAMICS: Proceedings of the 27th
International Symposium on Rarefied Gas Dynamics, Vol.1333, (2011), pp.974-979.

14. Tetsuya Koido, Ko Tomarikawa, Shigeru Yonemura, and Takashi Tokumasu
Modeling of the Dissociative Adsorption Probability of the H2-Pt(111) System Based on
Molecular Dynamics
AIP Conference Proceedings, RAREFIED GAS DYNAMICS: Proceedings of the 27th
International Symposium on Rarefied Gas Dynamics, Vol.1333, (2011), pp.469-474.

15. Ko Tomarikawa, Shigeru Yonemura, Takashi Tokumasu, and Tetsuya Koido
Numerical Analysis of Gas Flow in Porous Media with Surface Reaction
AIP Conference Proceedings, RAREFIED GAS DYNAMICS: Proceedings of the 27th
International Symposium on Rarefied Gas Dynamics, Vol.1333, (2011), pp.796-801.

16. Mikhail Ivanov, Dmitry Khotyanovsky, Alexey Kudryavtsev, Anton Shershnev, Yevgeniy
Bondar, and Shigeru Yonemura
Rarefaction and Non - equilibrium Effects in Hypersonic Flows about Leading Edges of Small
Bluntness
AIP Conference Proceedings, RAREFIED GAS DYNAMICS: Proceedings of the 27th
International Symposium on Rarefied Gas Dynamics, Vol.1333, (2011), pp.1295-1300.

17. Susumu Isono, Masashi Yamaguchi, Shigeru Yonemura, Takanori Takeno, Hiroyuki Miki, and
Toshiyuki Takagi
Effect of Configuration of Micro-/Nanoscale Structure on Sliding Surface
AIP Conference Proceedings, RAREFIED GAS DYNAMICS: Proceedings of the 27th
International Symposium on Rarefied Gas Dynamics, Vol.1333, No.1, (2011), pp.736-741.

18. Tetsuya Koido, Ko Tomarikawa, Shigeru Yonemura and Takashi Tokumasu
Molecular Dynamics Study of the Effects of Translational Energy and Incident Angle on
Dissociation Probability of Hydrogen/Deuterium Molecules on Pt(111)
Journal of Applied Physics, Vol.110, No.2, (2011), 024301.

19. Tetsuya Koido, Daigo Ito, Takashi Tokumasu, Ko Tomarikawa and Shigeru Yonemura
A Molecular Dynamics Study of the Effect of the Incident Angle on the Dissociation Probability
of H2 on Pt(111)
Journal of Thermal Science and Technology, Vol.6, No.3, (2011), pp.333-343.

20. Ye.A. Bondar, A.A. Shershnev, A.N. Kudryavtsev, D.V. Khotyanovsky, S. Yonemura, and M.S.
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Numerical Study of Hypersonic Rarefied Flows about Leading Edges of Small Bluntness
28th International Symposium on Shock Waves. ($8#% )
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Journal of Applied Physics

Journal of Thermal Science and Technology
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Susumu Isono, Shigeru Yonemura, Takanori Takeno, Hiroyuki Miki, Toshiyuki Takagi
Effects of Gas Properties on Molecular Gas-Film Lubrication

Eighth International Conference on Flow Dynamics Proceedings, (2011), pp.576-577.
Mikhail Ivanov, Shigeru Yonemura, Yevgeniy Bondar, Dmitry Khotyanovsky, Alexey
Kudryavtsev

Investigation of Hypersonic Flows about Leading Edges of Small Bluntness
Proceedings of the Eleventh International Symposium on Advanced Fluid Information and
Transdisciplinary Fluid Integration, (2011), pp.50-51.

Tomoya Oshima, Ko Tomarikawa, Shigeru Yonemura and Takashi Tokumasu

A Numerical Study for Nanoscale Gas Flow in Porous Media

International Workshop on Micro/Nano-Engineering, (2011), p.119, MT-17.
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A A 722201 14 42k k2 DVD-ROMGR SCAE, (2011), J054022.
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H AR 72201 14 4Rk ke DVD-ROMGR SCAE, (2011), J054022.

NUEE, I S, KRAT %, T 52

2 UE RN OBHETTIEE 2 a5 7/ UK O BB f#AT

F2BIEMERIR ) AR Y T A T RASE, (2011), B9-04.

(FEOEBRE - $2 - SHEHAORE]

O¥ak23% (1H~12H4)

1.

Susumu Isono, Masashi Yamaguchi, Shigeru Yonemura, Takanori Takeno, Hiroyuki Miki, and
Toshiyuki Takagi

Effect of Configuration of Micro-/Nanoscale Structure on Sliding Surface
AIP Conference Proceedings, RAREFIED GAS DYNAMICS: Proceedings of the 27th
International Symposium on Rarefied Gas Dynamics, Vol.1333, No.1, (2011), pp.736-741.
Susumu Isono, Shigeru Yonemura, Takanori Takeno, Hiroyuki Miki, Toshiyuki Takagi
Effects of Gas Properties on Molecular Gas-Film Lubrication

Eighth International Conference on Flow Dynamics Proceedings, (2011), pp.576-577.
BREF T KA 5%, MTERETE, SREZ, SARBAT

~A 8 - F ) A= L OKIAEIEICET D05

A A 222201 T4EE4E R RS DVD-ROMGR (4, (2011), J054013.

—283—



re---TTs s s E T EE AT EEEEEEEEEEEEEEEEEEEEEEE S, 1

B TERRERHEE L - e (e () )
P R

g

TR R R 2 L 5 OB LI

:E—maili hatakeyama@aki. che. tohoku. ac. jp

EREEICHITERASTO—/LETOS S LI T BRI Y A

WFFEW 8 ORFZEsy 8 ClE, KIBEMER O 2 R L T~V F Ay — Vit ELFy R 2 L—X
OB LIAICIY A TS, TNETREBSETCELEET - KT LV KRHESHEILI 7 a X7
— Ny alb—va VRERICH L TR VX T E O m LA ED . ZHERET Y V7 ER— R
L2 A Y A — UM L OWRA 7 O5BEHA L ~UL D~ 7 1 R o — )UFRNT & PE BRI R IF T, ~ LT A
=Ny alb—yarEEBL TS, FEERFIICAIL: TRY) ofEx 7 v kT 2 EZREE
FALZEOTZDIZ, SRR L 2 =X OB LIT-> T D, FHOMNENREEZFIH LT ¥
=TT ATV N ORIES, BREFER - U T U AL A TRER - KB KB OB
RE~NEHL TV,

ERBEEDES (PURIVL - ERSBOIHEZSED)
< [EBREHE >
4 #r . Eighth International Conference on Flow Dynamics
FHEGE : 7o —LCOETr 7T A [N A F X 7 ZHOREZE T Fe i SR
B f [E : AR
BRI - 2011.11.9 ~ 2011.11.11
% %l : Organizing Committee

TRE23FEEDHRELE

€3 EARED)

1. <N TF A —VERBAEIFEICL DT X =757 A7 s AR OB

EREFHAT—a VO HARERR XX | I TFHERPED LN TWAHIJIAXAT B Y =7 | 5
=T F ) A7 N MBORIERL 1I2BWT, v AF Ry — LV ERMAEE AR TFEL T Ly
HDHTWD, ZNETIC FEITbNFHERERICH LT, TN E TR L& EEH FoER
FERELSHRT VI 2 b—ZIZL VT 21T, KRE ML 2L ofE D L EtEE T # =
T AT N ERAIBT D7D OB A E R Ui, FRC, B RRERRCIZEA & 7o D mH & oy BE S
WD, THEFINCELSIBAL TR ZENEETHY . FlAIO &S BCRENEREIR 721
HIUNENRMENIEFICHN TH L ZERHLNE 2 o7z, FESI TV D H ZRIFHERICIT T,
IV Ialb—HORELEEDDL L LI, I EETICBWTHEMNERTF X =T F ) AL b
AT D120 DF&ME TR EED T b,

2. BEH(LE T FENHEIC X D EIRE S TBREFE M O BF 5T

RBZ VX —FHENT & U THEE 28D T D EIRE S T EBREHERPEMFCIZ DWW T, D FEA
fRIZ T TR & 72 o TW A TANER B0 = 2 MEIZBI L T, 1 Y — REMALE 2381 2 b
BB DO E TIRIEZ AT A3 E (L I a L —2 a v ETo TS, JAICE%R LSS
B TEIIFEE T, BERE TR 2T — R o OB I >N T, ZU L
TR EOIEMRIC L DI O ERE N MY =L 2 ERHENOREINZ, £, AR
BWaEHE L=y 7V EAEDaT v o VI SOW T HEEEZITV., = v ZFANIEBHEZHRD 290
7 —a UREICE D REEICRDD, AL THERAICEY ZENRTENTa T ¥ = VRSN EITIEE L
B2 EBWLNERY BEOBRIILE WV I MBEDEHNO b FLERMEITH L Z LRSI,

—284—



3. EBAE~NTF A — VEHRLFRIC L D U F U LA 4 B ERERE O

UF 7 LA F BT, HEBEEOR X, IZ\/W\"—&V@k% SOBEND, FFICERKABES A
Ty FEOEBHHALE LTRSS 2H 5, &5I2, ZEM - ZRMEOmE» L, kA RO “REMR
ELTHEAKEREZHWEZ2EAERY F 7 LA ﬂ‘/ﬁf@@ﬁh#@&) b TWD, ZOHNG
LisxLags«TiOs(LLTONZ DWW T, EBEAS~NLF Ar— v I alb—31 g ULV E2iT-o7-, £
U S N -XRETB L O EAETIC— BT 50 F LS 2R L B e LB TR IR
L0 ARREE COILBEEZFE LI 2 A, (REEPK &7 DM MFET D &9 EEFERZ X
SHHALEZ, &5, b7 8 b-LOBFiRT 2V X —fRITIC IS & . KBRS 0 FZHF R fig
WraERTH2MEAOBNE Tk 2 L—XICLViEEIT- 72, MmbiRZ &t & 5 7 EEE
[ZHVNROFENT A FIEEE 720, EEMNCHFERNE & X< BT DI E R TE s X H 1T o7,

4, EFRICES ARMERKEER~ AL F Ay — LI 2 L—Z T L A5

Ko 2 b ORGENHIFF ST S o FEHE A KRS %#&(DSC)%X}L% E LT, BAFEn 1B LOEKE
i« BRGSO Z e T OV T A — Vit B F ey R 2 L—X OB EITo7-, 271
A=)V Tl BHEFHE LD EB L-AFE S FOREE FiE I RS & BRIIREERD T, AV
A=)V TClE, ZILREME G IS BIRBEIY 2 2 L— ¥ 2% L CE - AMEBREE AL V.,
BRRR DT SNAHZERICH L CRMES S 2 L— 2 2R Lz, I 710« XY 27— )LOMENE % H
WTC, ZALREMm L EREMRENENOEIRE LI T H2ET VIR EZM ZEI2LD, T34 R
Rtk THIT A~V F A — L2 Lb—F2Z% L, S, wRAE L LTHffshTnb, &
E A B L LT 2R AR EE K ERMA~OXIS bITo 7o, AR, ZIIEEMm, EEORE - Bk
WIED T 3 A AR G- 2 DB Z RIS L 5 Ic/r o7,

[(ZFwX (ESfZERSBRXEZED) ]

O Fpk234 (17 ~124)

1. Ai Suzuki, Unal Sen, Tatsuya Hattori, Ryuji Miura, Ryo Nagumo, Hideyuki Tsuboi, Nozomu
Hatakeyama, Akira Endou, Hiromitsu Takaba, Mark C. Williams, and Akira Miyamoto,
“Ionomer Content in the Catalyst Layer of Polymer Electrolyte Membrane Fuel Cell (PEMFC):
Effects on Diffusion and Performance,” International Journal of Hydrogen Energy, 36(3),
2221-2229, (2011). Md. Khorshed Alam, Faroug Ahmed, Ryuji Miura, Ai Suzuki, Hideyuki
Tsuboi, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, and Akira
Miyamoto, “Surface Reduction Processes of Cerium Oxide Surfaces by Hz Using Ultra
Accelerated Quantum Chemical Molecular Dynamic Study,” Catalysis Today, 164(1), 9-15,
(2011).

2. Faroug Ahmed, Md. Khorshed Alam, Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi, Nozomu
Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, and Akira Miyamoto, “Modeling of
Hydrogen Vacancy for Dissociative Adsorption of Hz on Pd(111) Surface by A Quantum
Chemical Molecular Dynamics,” Catalysis Today, 164(1), 16-22, (2011).

3. Itaru Yamashita, Hiroaki Onuma, Ryo Nagumo, Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi,
Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, and Akira Miyamoto,
“Computational Study on Carrier Injection in Ca/Poly(9,9"- dioctylfluorene) Interface by Using
Quantum Chemistry and Monte Carlo Methods,” Japanese Journal of the Applied Physics, 50(4),
04DK02(5 Pages), (2011).

4. Sho Hirose, Itaru Yamashita, Ryo Nagumo, Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi, Nozomu
Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo, and Akira Miyamoto, “Theoretical
Study on Effect of SiC Crystal Structure on Carrier Transfer in Quantum Dot Solar Cells,”
Japanese Journal of the Applied Physics, 50(4), 04DP05(5 Pages), (2011).

5. Mari Onodera, Ryo Nagumo, Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi, Nozomu Hatakeyama,
Akira Endou, Hiromitsu Takaba, Momoji Kubo, and Akira Miyamoto, “Multiscale Simulation of
Dye-Sensitized Solar Cells Considering Schottky Barrier Effect at Photoelectrode,” Japanese
Journal of the Applied Physics, 50(4), 04DP06(5 Pages), (2011).

6. Nozomu Hatakeyama, Mariko Ise, Kenji Inaba, Rie Yonemori, Hiromi Kikuchi, Kotaro Okushi,
Ryo Nagumo, Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi, Akira Endou, Hiromitsu Takaba, Akira

—285—



Miyamoto, Hidehiro Iizuka, Naoki Kumagai, Shuuichi Kanno, and Toru Kawasaki, “Multi-Level
Computational Chemistry Study on Hydrogen Recombination Catalyst of Off-Gas Treatment
System,” Proceedings of ICONE19, 43115(5 Pages), (2011).

Faroug Ahmed, Ryo Nagumo, Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi, Nozomu Hatakeyama,
Akira Endou, Hiromitsu Takaba, Momoji Kubo, and Akira Miyamoto, “Comparison of Reactivity
on Step and Terrace Sites of Pd(332) Surface for the Dissociative Adsorption of Hydrogen: A
Quantum Chemical Molecular Dynamics Study,” Applied Surface Science, 257(24), 10503—10513,
(2011).

Faroug Ahmed, Ryo Nagumo, Ryuji Miura, A1 Suzuki, Hideyuki Tsuboi, Nozomu Hatakeyama,
Akira Endou, Hiromitsu Takaba, and Akira Miyamoto, “CO Oxidation and NO Reduction on
MgO(100) Supported Pd Cluster: A Quantum Chemical Molecular Dynamics Study,” Journal of
Physical Chemistry C, 115(49), 24123-24132, (2011).

(ATt - EFIEF (E:HY) )

OYpk23% (1H~12H)

1.

LA )

International Journal of Hydrogen Energy
Catalysis Today

Japanese Journal of the Applied Physics
Proc. ICON19

Applied Surface Science

Journal of Physical Chemistry C

(FEQOEBRE - $2 - SHEHAORE]

O¥rk234 (1H~12H)

1.

“Surface Reduction Processes of Cerium Oxide Surfaces by Hz Using Ultra Accelerated Quantum
Chemical Molecular Dynamic Study,” Md. Khorshed Alam, Faroug Ahmed, Ryuji Miura, Ai
Suzuki, Hideyuki Tsuboi, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo,
and Akira Miyamoto, Catalysis Today, 164(1), 9-15, (2011).

“Modeling of Hydrogen Vacancy for Dissociative Adsorption of Hz on Pd(111) Surface by A
Quantum Chemical Molecular Dynamics,” Faroug Ahmed, Md. Khorshed Alam, Ryuji Miura, Ai
Suzuki, Hideyuki Tsuboi, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, Momoji Kubo,
and Akira Miyamoto, Catalysis Today, 164(1), 16-22, (2011).

“Computational Study on Carrier Injection in Ca/Poly(9,9'-dioctylfluorene) Interface by Using
Quantum Chemistry and Monte Carlo Methods,” Itaru Yamashita, Hiroaki Onuma, Ryo
Nagumo, Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi, Nozomu Hatakeyama, Akira Endou,
Hiromitsu Takaba, Momoji Kubo, and Akira Miyamoto, Japanese Journal of the Applied Physics,
50(4), 04DK02(5 Pages), (2011).

“Comparison of Reactivity on Step and Terrace Sites of Pd(332) Surface for the Dissociative
Adsorption of Hydrogen: A Quantum Chemical Molecular Dynamics Study,” Faroug Ahmed, Ryo
Nagumo, Ryuji Miura, Ai Suzuki, Hideyuki Tsuboi, Nozomu Hatakeyama, Akira Endou,
Hiromitsu Takaba, Momoji Kubo, and Akira Miyamoto, Applied Surface Science, 257(24),
10503-10513, (2011).

“CO Oxidation and NO Reduction on MgO(100) Supported Pd Cluster: A Quantum Chemical
Molecular Dynamics Study,” Faroug Ahmed, Ryo Nagumo, Ryuji Miura, Ai Suzuki, Hideyuki
Tsuboi, Nozomu Hatakeyama, Akira Endou, Hiromitsu Takaba, and Akira Miyamoto, Journal of
Physical Chemistry C, 115(49), 24123-24132, (2011).

[((PEDRE - FEr¥F]

O¥pk23%F (1H~12H)

ZEE SR

ZEA - PR E JAL KR TR R E
ZEH : ERk234E3H 25 H

—286—



ZEAE R K

EA L E18EIREIEM Y VAR T MEFH R A X —E

ZEH : VR2345H 18 H

ZEE R K

ZEA ARV E 2 — X LFERI0EELE Y VR Y T ALERE
ZEH O VR234-6H 15 H

ZEF . EOE P

ZEA ARV E 2 — LR 10FEELE Y VR Y T ALERE
ZEH  ER23426 H 15H

[ZEEOMEEDER]

O¥p234 (1H~12H)

HRE . KIBEE

& B BARFRELSRFRINFFE E(DC1)
R ERk225E4 A ~ ki 234E3 A

HARE DB SE R
% o BARPATIRELS AR RIAFZE B (DC)
W[ SERR224E4 H ~R 23423 H

ZEE TR

& o ENLREFHEANEAER T 1 — L COE [REN X A T 2 7 A0 & ZEFZE LA
[EI B HY 2 A e BT 9E A2

R ERk22FE4 A ~ i 244F3 A

—287—



1

PR TEARZERH R = L — L e R E R e o 2 — -
i e (4 (1))

EAwRz kS

iﬁj’ﬁﬁ%iﬁ PRREMEREHZ F51T % /1%« FERALSEE B O fif

:E—maili kazuhisa@rift. mech. tohoku. ac. jp

EREEICHITZERST O—/NIILET O S LIZxT 2T Y #H

W h#E IR, A Ay - BHEEERICBT 5 0% - BERALFEAAERE ORI & 2 OISOV THEDY
FHATWD, FRZ, BBBERT v MR b VL FR T o v VARL T CORREMERR L) O W KRG -
WA A IE A L2 B ICEIZE L. 2O HFE L OVESRIEFIRHEDOFHE 21T 5 72D O Tk % B ¥
L7z MNA T, BREVEM - U F 7 5 AL BEMAZIL LD &3 2 EIREMOEFEMEALFE D & &
WALEREIN L O35 2 & TRo T2,

ERBEEDES (PURVIL - ERESBOTIHZED)

1. PEEROHINIIEATAIST) #Uk KBS

2. [FEEBRCYIREIEM(SOFC) v AT AEBFMHABEED 2 Y — T AICSE L, BR - W AFE
FrxbNcESt 2L LT 0EER, PR E OILFENEE Ehi L7,

3. UF LA F BN - THAMER LoDy — 7 JMIBHE L, 82 P 2 E
g8 % i L7,

4, TRLF—MERERBIEDOHRAEE & LT, FEER - 2R L LR b 2 HEE LT,

ERH23FEEDOHEEE

(AERE]

1. —HUNERO TR L DA A - B TRENVEE D2 LR %A
A A2 B HBEBRO VT RIS LT, — O EREIS ) 2 N2 T2 B AT 2N OT AR X D,
A A B RENVRFE OBSREREI 2 KR L OVE R RIS L VT o T, MR E CTIXMBAERE
FEMESED R ¥ U TIREZLICE L IR TH Z N TE RN, AMEEIIX v U TIRELS
AN EET D LTk Lz,

2. FRREVERRILMIAEL D K & KA AEE 722 & NTAR AL R O i
T BE RO S 47 2 SR AT AL il B U RS ANE EEME 72 & NSRS i IE DRI E 2 £ D TR T2 2
CATHE) LTe, ARx ZRBERETEIRAEY) . RIS TE LRI L) OBk - B XULFEIE D AL 25 8) D fE
(RO THERTIETH D, OB, ALFHPHERREE 2 0 2 7o DI AR BAREU I B E R W & 7
2728 ALFHEBARE O kG B E FEDOBIFE b [RIFHTAT > T D,

3. HEREMEBR LA L D K ek ih & MR
FEREMERR LY DR T R MG FE & RSSO ZARITLE 5 . HEMRAORFIE D ZEAVERERRIA 21T 5 72912,
T S BET C R B R A 1 O BRI A U7z, SRR SR 1T R B B ok LA BB i TR 9
HZEERBELMNI UTn, — ., MR I U CIIRMEEEICREBRRIZIE-ETH D Z &b
ST, B, BB FHEEOMRE L bICBLEENRIA AT,

4. [EAERAEIRENEER LN F 0 LA A B D S E BT
FEMEREAMIE & BRULFEM TIEZ O U7 MEERHMIE 2 BR%E U, A FEH E (R FE i 0 25 b 25 Eh i B
BT T D, BRC BONTRRGNT — 2 27— —~ A = T FETHITT 52 L1k,
SRR 72 B ALARAE O FRI R U 7

—288—



[P XiEE (BIE) ]
B/
1. TRt IR #EIT
MRErEE 7 X v 7 AOEERHEICKT 2 0T RO 2
2. BRESRLIEAFCRL S
[Redox A 7 /% 521 5 SOFCHERAAEL DB R EREAMm 12 B3~ 2 A2
BREERIEIERE R
(L) D JSFTREZE R T o 3 % M RIETIE I DB

(EFERX (ERTEERSEBRXEEZED) ]

OFpk234F (1H~12H)

1. Kazuhisa Sato, Ken Suzuki, Ryo Narumi, Keiji Yashiro, Toshiyuki Hashida, Junichiro Mizusaki,
“Ionic Conductivity in Uniaxial Micro Strain/Stress Fields of Yttria-Stabilized Zirconia”,
JAPANESE JOURNAL OF APPLIED PHYSICS, 50(5), 055803, (2011)

2. Atsushi Unemoto, Atsushi Kaimai, Kazuhisa Sato, Naoto Kitamura, Keiji Yashiro, Hiroshige
Matsumoto, Junichiro Mizusaki, Koji Amezawa, Tatsuya Kawada, “High-Temperature Protonic
Conduction in LaFeO(3)-SrFeO(3-delta)-SrZrO(3) Solid Solutions”, JOURNAL OF THE
ELECTROCHEMICAL SOCIETY, 158(2), B180-B188(2011)

3. Shin-ichi Hashimoto, Yasuhiro Fukuda, Melanie Kuhn, Kazuhisa Sato, Keiji Yashiro, Junichiro
Mizusaki, “Thermal and chemical lattice expansibility of La0.6Sr0.4Col-yFey03-§ (y = 0.2, 0.4,
0.6 and 0.8)”, JOURNAL OF THE ELECTROCHEMICAL SOCIETY, 158(2), B180-B188 (2011)

4. Keiji Yashiro, Satoshi Akoshima, Takao Kudo, Masatsugu Oishi, Hiroshige Matsumoto,
Kazuhisa Sato, Tatsuya Kawada, Junichiro Mizusaki, “Electrical conductivity and chemical
diffusion in Perovskite-type proton conductors in H(2)-H(2)O gas mixtures”, SOLID STATE
IONICS, 192 (1), 76-82 (2011).

5. M. Kuhn, S. Hashimoto, K. Sato, K. Yashiro, J. Mizusaki, “Oxygen nonstoichiometry,
thermo-chemical stability and lattice expansion of La0.6Sr0.4Fe03-6”, SOLID STATE IONICS,
195 (1), 7-15(2011).

6. T Kushi, K Sato, A Unemoto, S Hashimoto, K Amezawa, T Kawada, “Elastic modulus and
internal friction of SOFC electrolytes at high temperatures under controlled atmospheres”,
JOURNAL OF POWER SOURCES, 196(19), 7989-7993

7. Koji Amezawa , Takuto Kushi, Kazuhisa Sato, Atsushi Unemoto, Shin-ichi Hashimoto, Tatsuya
Kawada, “Elastic moduli of Ce0.9Gd0.102-6 at high temperatures under controlled
atmospheres”, SOLID STATE IONICS, 198(1), 32-38

8. Synthesis of La0.8Sr0.2C00.8Fe0.203 Nanopowders and Their Application in Solid Oxide Fuel
Cells. [Journal of fuel cell science and technology, 8, (2011), 051016-1-051016-4] Changsheng
Ding, Hongfei Lin, Kazuhisa Sato, Toshiyuki Hashida

[T - EfES (BEHEHY) )
OY¥pk23% (1H~12H)
JAPANESE JOURNAL OF APPLIED PHYSICS
JOURNAL OF THE ELECTROCHEMICAL SOCIETY
SOLID STATE IONICS
JOURNAL OF POWER SOURCES

—

o

[ZEDZE - HirE)
Ork23% (1H~12H)
ZEE  mEE
ZEL AEEREN B - EM RS RAESGH EE23FEER S - BERESFAY —k v v a VHE
ZEH : 20114E6H 24 H

—289—



(FEDOHAREDER]

O¥pk234 (1H~12H)
ERE . mARS

% W BRI IR R R ZE |
[ 2011.4-2014.3

WRE AR
& B RAEKRT: ERSESETREE N AR R
W R 2011.4-2012.3

[B4&ED<T RO IHRE]
OW-pk23% (1H~12H)
gaAZs, 2011.5.6 FAHER, [sAbRAE. 1 TADH BALEL ANERINORT VT 47 )

—290—



DEB SRR - A (L)
P bR

o

RS B R TR T R

\E-mail: miki@wert. ifs. tohoku. ac. jp

FER23EEICHITEESTO—/LET O S S LIZxT HE Y #H

GCOE7' v 7 T LDEEIZHET H&EE & U TR NE . FIAHREYHRE L OEEMEEESH
YEHASEZBE LT, VY A7 4 A& E LIEREN Y A T X 7 ABEPC LS HEE R S L
72

TR B Cik, WFgE i & U CEFOMWSMER Y =Y v 47 4 A% @ U EEMEG Y a A IR T
U — R OB 3 A [E BRI R 2 Fh L 7=, & 512, ELyT Lab workshop (F-k244-/£3 H Hyeres,
FRANCE BAf) OTad[F 7 Vv—7"1) —Z—%¥d, 77 L AENHPRE TR Y 3 % & o LFEF
FEFENTIAER P ZE T A LR EEICER IR S LTV D, £70, REIBEFESIJAXA L & ILFENE 2 52
M 572, AN EEEEEICREESE TN D,

ERBEEDES (PURVVL - ERRBOIHEZED)

1. =L IHF L LT, EEEEEOARFY MBS K OEEFMEESHYBSOER L LT,
GCOE”' v 7 T LhAFEFEDIEENZIEF LT,

2. ESZHRFLTRARY 3 UORIC20114E5 H 19H -5 H 21 H OBIMELIM L | EEMEICEI 72 R E R EED
BENE & RetERHm I B3 2 LRI ZEIC BT 2T A 21T o 7o,

3. MEWX AT IV AEEMEY a A NTART N — 57 AR EREG0IRGERFET—T 4«
VBT B EENE LB ORIE (The design of conductivity and contact surface: DECO
Laboratory)] ({43 : WIEEFEIIET @ABATEIZ) ZH200 25 BiF, AP Bk LT
EFRIFTE A Tl LTz, SRR bfke L C, MR RSB Z HR & U 72 28R 70 IR 1208 FH rTRE 72 Je Ry
I —T ¢ 2 7 AR O AR AR & BEREME RSB OB IZ BT D WFZEIZHR Y AE AR T D Ak
REHFTN5,

4. ESZHRFLTRARY 2 D Julien Fontaine 11278 20114 6 A 24 H-7 A 1 H ORI AFTIC
TAE LIRME IR B & 2T L R & ORI ORI 2L FEME L T L7z, £/o. 2011 £
11 A 11 HIZB#E &7z IFS Collaborative Research Forum (AFI/TFI-201DIZ& N L., AZE3L[EMF
FEDRR A I LT,

5. 201149 H 6 H-9 H 9 HOHIM,.GCOE 7'ru 7T AREYNZ A F X 7 ZAFNO & ZE W 7E i SR
Rk 23 S TSRS EEESEIRE O XHRIC L Y 38th LEEDS-LYON SYMPOSIUM ON
TRIBOLOGY (Lyon, FRANCE)(Z& il L. [Friction properties of the molybdenum disulfide
dispersed Al-Si-Cu-Mg based composite material prepared by the dynamic molding| & &3 % Hf
TER R E R LT,

6. International Conference on Flow Dynamics (ICFD) 2011 (20114511 H9-11 A 11H i) (2B
C. 5th Functionality DEsign of the COntact Dynamics: (DEC0O2011) ®A—HF A A Rk v 3
EEmARATERE., 77 v AERLPRELTA ALY 3 U8 Julien Fontaine (& &b ISR - 5
e L7,

7. 20114F10H 11H-10H 20 H OMARNCENZ PRBL TR Y 3 UARICHE L, S5 4 A YE ROM
IR EAE B2 B9 2 ILRIAFSE & 90 L 7=,

8. VYA 7 4 RA&@ UL EMLRNE T 0P = 7 MEED 2D | BAL R FRAR R e T A St
RWFSCERYGRE 2 2 R LIRSz, vy 7R 7 75 X —Vladimir Khovailo 11:% 2011 4F 10
A 24 H~12 HOWIRHME UILFEFEZ FE, £7-, KFREFREETHL NLAT Y - A4 =y

—291—-



[ {4« I CATBHiF 2287 Konstantin Skokov #1473 2011 45 11 H 11 H IZBH{E = 4172 IFS Collaborative
Research Forum (AFI/TFI-201 D28\ CH[EMF DR 2 3£ Lz,

9. 201243 A 12 H-3 A 14 BHIZBAfE &37= Annual Workshop of ELyT Laboratory 2012 (Hyeres,
FRANCE)IZZIN L, 7 7 v AEN R TR Y 9 4% Julien Fontaine {81 & OfFE fi 5 5
(2 B9 ERR LR IE(TY) DR R & 5% LT,

10. FEEEWAIZE T n Y 2 N AT R T4 T T2 N T A s a s T AL
ELTEE L, HEZMERmS A YEY ROBREERBELICEET 20 HHEINERE 2170, S BIZFE2
T AL KA K WEEAR E OB TEEY I 2 L— 3 v L FER & ORME R iR A2 D 7,

FRABEEOHEER
(ARRE]
E@EYa A b IRT = G/ 7 72 @Rea It BRFAT—T 4 7B 2 8ENE L

PR O 2 IR E L7z, AR 2-9D EH IR/ 5L NZ100@E 7T 4 7 7 a2/ b EFE
L7z, FEMIILLTO®@EY TH 5,

1. 7/ 77 AZ&BE B LTI ERBEEIEO R 21TV, FEMEICEN TAREERBL S O R
iz Ehi L7z, OF /YA X0 7 AL G A9 2 IFMEIRFEBITIN T, AREEOZEA &7
BB ETERGEBRE DBREKANEZ A BN L, FRICRAETRIR T HEENC W T h &R AE - 15 IR
fbLZpvidtez B U, TEORDIFGE RN & ITEBR AN R0 D Z L 2R Lz, @F /A XD
W7 T AL B LT IR E AR OV T, AT U LA L ORIOBENC & > TER SN S BA
J@DF AT T = a RBREAT, HEARIREE & EERER L O BARIE A BRI A L 72,

VI EORENS, FEREREERICERE R IE 5 Z LIk BEEEERICA&RBEEE DK S
H, EEMSCM RN ICEND Z L 2R LT,

2. GREGMETIRELIES @B O RN 2 260 U, B OBEAKIZ X D BKHIRHE & TRIREE IR R D B
M2 R L 7o, & OFES, SR 2K BN R D HIFF S5 giant magnetocaloric effect (MCE)
FEHLO A[HEME A2 Ni-Mn-Ga B EHZ B W TR LT,

3. WFEBEZHEMA A YT NOBMREEIGICE L C, HFEERRE X 1 v RIS~ st it
BAFSIZHL D fL A, ENZHRBE TRFER Y 3 AR Tl A BN R ORI 21T 5 72, 2 OfE
R BRETHEZ HAWD 2 LI L0 RSB & [R5 O RIBEN:, AR E 2155 2 &R HIRT,
T ME 7y TTave s N FI~vA 70 s TAXOKRNUESERE OB THEMK Y I 2 L
— 3 N K DEBREEh R OB ER A MREE L. R E BT,

T OML, HELEE DOFRRBEREFIC OV TIBRIRTI D,

(AR EE (RIE) )

ELimX
1L il s

Bt LA BB U 72 A v RIS T £ s I O AR X ONEENRFIEIC 5 2 2 Bt

[(EFRX (ESMEERSEBRIXEEZSD) ]

OFpk23F (1H~12H)

1. VD Buchelnikov, VV Sokolovskiy, SV Taskaev, VV Khovaylo, AA Aliev, LN Khanov, AB
Batdalov, P Entel, Hiroyuki Miki, Toshiyuki Takagi
Monte Carlo simulations of the magnetocaloric effect in magnetic Ni-Mn-X ( X =Ga, In) Heusler
alloys
Journal of Physics D: Applied Physics, Vol.44 (2011.1.27), pp. 064012-064025.

2. Takeshi Ohno, Takanori Takeno, Hiroyuki Miki, Toshiyuki Takagi
Microstructural design for fabrication of strain sensor utilizing tungsten-doped amorphous
carbon coatings
Diamond & Related Materials, Vol.20 (2011), pp. 651-654.

3. S.Isono, S, M. Yamaguchi, S. Yonemura, T. Takeno, H. Miki, and T. Takagi

—292—-



Effect of configuration of micro-/nanoscale structure on sliding surface on molecular gas-film

lubrication.
ATP Conference Proceedings, RAREFIED GAS DYNAMICS: Proceedings of the 27th
International Symposium on Rarefied Gas Dynamics 1333 (2011), pp.736-741.

[Zi#R - EFEF &EHHY) )

O Fpk234 (17 ~124)

1. Journal of Physics D: Applied Physics
2. Diamond & Related Materials

(RADRE - HEE]

O¥pk234 (1H~12H)

XFGOMFE T &R, KR B, AW, @AKBIT [T/ 7 7 A% &R%EETe I EIRFBIELFIH L
Tt Y]

ZEA B LA YEY RV URY T LARRAE — v a VEFHHE

ZEH : 20114F12H8H

—293—



1

LB SRR - 2%t (T )
i%ﬂ {5

\DRZERRRE MR R O VR - (5B S 0 iR
EM: ohira@fmail. ifs. tohoku. ac. jp

T 022(217)5227

TER23EEIZSHEEK5 A—/\ILOET A S S LlIZxT ZH Y #H A

W 13 ORFFE Sy B ClE, MR B AR (R T v v = fitif) 38 L OHWRKIR SR AR iR Ot
#i) - (GEVE SR OMIA L ZDIEHICOWTERVMEA TE -, X T v 3 = iR O F 148 SR8 5
AR ST 9 BVE DB DRI 21T > T\ 5, F7-. EBRICTE LB R4 & & 12,
AT Y 2 FARDOFE) « AREUC T D BUEMAT FIE DR 21T > TV 5, WMUEIR AR AT A O FiE) -
REVEGHSGIZHOWTIE, BNA BTSN 2 MR O &K —FE Ik & BVRERMEIC OV T,
IR T CEHAITTEE 72 R A RERFFOB%E L OREIO At b b & o 7= R ATV, B ofigi] & Fi) -
(EEVERIE 2 B 2 B OEEZ{T-> TV 5D, Ty ET—ra VBISR (KIE AR (oW TiE, 3
77— VARBE DRRKIR IR 42 B 0 - Jhk / AN Zi@il+ DAL AR vy BT —Sa VAEA T =
ZAIZONT, FORARNER L OFRAEREO R ETRBIREOMI 217> T\ 5,

ERBEEDEE (VORI L - BFEESBOTHESD)
<A >
i SE o BE8BEI201 1 KRR Ly - B TS
MK T - @i PR3 i sCE ) S ERLEHTE
S H  AKEENERENT 5 AT v ¥ a BR OISR RAKEL G
# B OH :2011.11.10

< EHFRE >

4 #r @ Eighth International Conference on Flow Dynamics

FHEFE - HALKRFGCOET 1 7 F & [i#h & A F X 7 A O ZE e 5L R )
bR E: B K

BfE M : 2011.11.9 ~ 2011.11.11

#% £ : Organizing Committee Member

TR23EEDOHAEE
¢ EASES))
LAREKIR A T > & 2 RO E) - ARBBIR ORI & KFE T L F—FHIF~DIS A -

AT v vakF (RE 14K) 2B%T 25000 E L 72 HEE ROE IS RENRS:, k1
DI ZEE), SRHIHEEVEERME 2T 5720, AT v a%H (63K) ZHWVEZEREIT,
AT ¥ 2 iR OJE TR R & ARG R Y O BYRES LB G O 1T > T\ D, BE
ik E LT, (EROMENLHERE., “ARERBL a7 — MEICOWTERIFREZITV, HE
OWEE - ARBEE, 27— NEOEIRAEESEENICE DN, 5O & E Rk
RNV X=X T AORFFICT LA - BEZXK > Tn5,

2RI A T v & = AR DWRE) < ARBUZBE S 2 BT LD B3
AT vV aBROFEBRITTHR LI R Z b L IC, AT v ¥ 2 iiKoORE) - AmBUIET 5
BAEMHT FEORRE 2TV, FHEZIT>TWD, ZAETOHENLEFERS LOC=AEEICET L
AT FAEDYLR ZAT - T it R, HRE OWE) « BBVRHEDRH BN E e oTz, Fo, AT v a/KHED
MEHEGATIC OB L, AT v a/kE L AT v a/KEDOHE) - [BEADIEONRH LN E o7z,

—294—



3R SR “AHFARDOFE) - AnEAILG OfF I
BIAKRFERELE T D~ w57 T A EEEEINO Itz AR L LT, MlEEETm s —
Ry =y bV OR%E 2 JAXAIZ THERTH TH 5, RIKR OFRm z 22 m A Omt & LT
D78, AR DOLIE “ARTHE) « ARBVRFIEDIRIAN LI L 70> T D, IRZE SR &2 O TKHRE
BN Z T 2R AR OREME 2 B TR TRl A T 2 TR L, kL £
R L OBMRZRE DM HOWTHERZAT o 72, WIE L7oAA RIS X OWREERA Z I E 4
FAERE ., B U SV TRERER A L ORF 21TV, MKIRFRAICEN T 2 ARG LT,

4. WKERAO T ¥y 7 —2 g VHSR (KIR_ABFR) OfifiA
vy N —RR T PR O EERE b E BIIIS, ¥ BT — v 3 URARFOREED
R HOWTHIAZIT> TV D, 77— WIRIEGRETT K~68 K)DIRIKE RN ) AV &2 @il d 5
BRCAELAF Y ET —2 g URBEA D= ALIZONWT, —OR5IE A (FE—7K5) THEO
FEHATHZEICLY, BMIRMIZBET Oy ET—va A= ALARHALNE 7257,

(CARsXiEE (%) )
EL#mX
1. MLZEFH TR PiAE
R R L OAZ = FIEFENZ RN D AT v ¥ 2 EROMRE) - AREEE
2. MIZEFH LEHR  BA
KE=ABENZRINT D AT v v 2 RO - {BRHE
3. WAZEFH LA o
(ZAENERET D5 AT v 2K OFE) - ABRHEIZBE 3 5 BAEffdT )
4. MIZEFTHTEHE Pl
KA N & i D R IR SRS T D AR A FEREHAT K ONRED - (=B

[ XiER EIE) ]
B
1. WU Pl R
[ —R A7 LREE OB BREN Ry BT — 2 g U — D0 2 D8
2. WIZEFH TH¥HL L~ Rl Byt
AL ZBRE LT U—FBRRIE Y = > N OEAERET )
3. Wk AT ATV A L THEHEE HOER
[ LR FBIRPEH R EBIZTe T 72 A # g R U— FATREIAE OfRBESOL - SR 2 B3 2 BF5E )
4. B AT LTV A TEHER KRR
[TWRIEEEDY DXy ©F— 3 UI3ATREOEEAR )

[(EZHRX (EHMFEERSBRIXEZSD) ]

OFpk234F (1H~12H4)

1. RVBFH. KHEZON, mHFR, ML
ACEMENZ PREN T 2 IRIE 2 7 > & 2 fi RO iE) - REVRHEICBI 3 2 5l fEdT (SLUSH-3D)
fIKIE . Vol. 46, No. 10, pp. 575587, (2011).

2. K. Ohira, K. Nakagomi, N. Takahashi
Pressure-drop Reduction and Heat-transfer Deterioration of Slush Nitrogen in Horizontal Pipe
Flow.
Cryogenics Vol. 51, No. 10, pp. 563-574, (2011).

3. K. Ohira, Y. Mukai, A. Ota
Numerical Study of Slush Nitrogen Flow in a Horizontal Pipe.
Proceedings of the Twenty-Third International Cryogenic Engineering Conference, pp. 275-280,
(2011).

4. K. Ohira
Pressure Drop Reduction Phenomenon of Slush Nitrogen Flow in a Horizontal Pipe.

—295—



Cryogenics Vol. 51, No. 7, pp. 389-396, (2011).

KVWEF . HHAE, @fEaIsE

AKEERNZRENT D AT v ¥ 2 BHROETHRRERREGT X MBS RIS 578

fIIE . Vol. 46, No. 3, pp. 148-160, (2011).

K. Ohira, R. Shimizu, K. Takahashi, H. Kobayashi, H. Taguchi

Pressure Drop and Heat Transfer Characteristics of Boiling Liquid Nitrogen in a Horizontal
Pipe Flow.

Proceedings of the Twenty-Third International Cryogenic Engineering Conference, pp. 445-452,
(2011).

K. Ohira

Development of a High-Efficiency Hydrogen Transportation and Storage System using Slush
Hydrogen.

Proceedings of the Twenty-Third International Cryogenic Engineering Conference, pp. 269-274,
(2011).

K. Ohira, T. Nagai, K. Takahashi

Cavitating Flow of Subcooled Liquid Nitrogen in a C-D Nozzle.

Proceedings of the Twenty-Third International Cryogenic Engineering Conference, pp. 281-286,
(2011).

RS LR, KFHFLE

NG« LR AN aFi oV 7 7 —VIRIKREFRDOF ¥ © 7 — 3 VBN L EBIS

IR T2, Vol. 46, No.9, pp. 539-550, (2011).

(CAiTitss - EF9ESF (EHEHY) ]

OFpk234F (1H~12H4)
1. fKIR T
2. Cryogenics

(FADEREE - & - FWMHEAORR (EHGL) ]

OWRk23% (1H~12H4)

1.

T. Hosono and K. Ohira

Numerical Study of Heat Transfer for Cryogenic Slush Flow in a Horizontal Circular Pipe.
Eighth International Conference on Flow Dynamics, pp. 550-551, (2011).

D. Naka, A. Ota and K. Ohira

Numerical Analysis of Cryogenic Solid-Liquid Slush Flow in a Square Pipe.
Eighth International Conference on Flow Dynamics, pp. 590-591, (2011).

J. Okuyama, K. Nakagomi, K. Ohira and K. Takahashi

Pressure-Drop Reduction Phenomenon of Cryogenic Solid-Liquid Slush Flow in a Corrugated
Pipe.

Eighth International Conference on Flow Dynamics, pp. 592-593, (2011).
N

KPEENERET D AT v v 2 BROESHBRIEEBIS

5 85 [7] 2011 4 EERKFIRIR 177 - B B 24E, pp. 96-97, (2011).
N

)L — NE ZENT A KR EK A A T 3 a iR o R IR ELS:
2011 4 H AR BRZE T P IR Rl SC5E, pp. 437-438, (2011).
KFEWF5 . KHEZEA

BNEKBT RN =V AT AR OTZDO DA T v ¥ 2 RO FEE N Eh R
55 20 [B] H AT 3L £ — 2 R 54, pp. 232-233, (2011).

KT KHEZEA

A N Z sl IR E R A A T > & o iR O BUEf#AT

H AR R i 2 2011 SR SR, pp. 322-323, (2011).

KT BLE, HOAE, EffsE—

—296—



)L — NE Z T 2 KRB A A T 3 a fiiR o R IARRELS
H AR 2 E ek 2 2011 SRS, pp. 324-325, (2011).
9. HiA%, KRFEEFH. afEwE—
AL TT— RERENZRIND AT v ¥ 2 BROFENFE
75 84 [1] 2011 FERFIEIE L5 - BEG LS EBIELE, p. 175, (2011).
10. KEWEF . BILTE, SiffsE—
AN — NEERRENT 5 AT v ¥ 2 RO E SRR — ETIRIC & HiE—
55 84 [1] 2011 FERFILIE L7 - BEG LM HEEIELE, p. 174, (2011).
11. R, KHEZA, KERFH
FEIRENEZRENT D AT v ¥ 2 iR ORAEfEHT
5 84 [7] 2011 - EERFIRIE T - S PR, p. 173, (2011).
12, KPR, KHEZA
ERENERENT D AT v a2 iR OERRT
5 84 [7] 2011 - EEFRFIRIE Ty - S T EBIEAE, p. 172, (2011).
13. R¥EWBF . KHEZA
IEFAE N Z iRE 3 2 MURIR E#E A8 2 7 > & 2 Ji iR O Bt
55 45 [RIZE5HFN + i O A R 2 SRR U, pp. 101-104, (2011).
14, LR, KA, KBS, Siffe—. /MR, BRFHZ
AP AN 2 A 2 WRAR 22 SR WP T D IR ENVRFE TS K OVR A REREHA
%5 84 [ 2011 A=A FRIE T - MRS RHFZEAE, p. 176, (2011).
15. T. Nakayama, T. Nagai, K. Ohira, K. Takahashi, H. Kobayashi, H. Taguchi, T. Kojima and M.
Hongo
Pressure Drop and Heat Transfer for Boiling Two-phase Flow of Liquid Nitrogen in a Horizontal
Pipe.
Proceedings of the Eleventh International Symposium on Advanced Fluid Information and
Transdisciplinary Fluid Integration AFI/TFI-2011, pp. 32-33, (2011).
16. RFEF . KHZA
EE AR T v ¥ 2 PR OE NIRENREIZ BE 3 2 BB Rt
Rk 22 AEFE AL KFAMFFEATEHE 7 1 2 = 7 MFFERL RS 2, p. 52, (2011).
17. RFWF5
AT vy akFaFH L@ RKRBLRLF— ZT A
A ) R—=Tg s Uy Ny 2011 — KRR
e BREEfRA - b, RIS - =¥ —, pp. 87-92, (2011).
18. RFW75
AT vy a KRB LT @shFoRFEm@E « AR 27 L
Rk 22 AEFE AL KFAMFFEATEHE 7 1 2 = 7 MIFFERL RS 2, p. 51, (2011).

(FADRE - HHE]
OYpk23% (1H~12H)
SZEA RIR T - MBS P23 iR SUE
ZEH ;201145 H19H

[(REDRE - FHEE]

OFRk23%F (1H~12H)

ZEE . KEBA

ZEA - BACKEIIE TSR 7 0 Y = 7 N R 224 B RS S E SR
ZEH 2011422 9H

I
K
M

v
4

—297—-



S TR BT TR - B (L)
P BEEIEE, RATH

R

T ARET T OB EHED A 7 = X LAY &

:E—maill yutaka. watanabe@qse. tohoku. ac. jp

TH23EEIZHFEAK5 00—/ IL0ETOS S LlIZxd 2H Y #H

BRI 2 e & LI JRA ) f L F =BV T, BHH 2 WIIBED 72 Dl & Sk &
DORAEHRBIHEIKN T D RELCEFLRL OB & RN T T v MESMHEEOBLE NS L ICEETH S,
BKIF O « EARREHESFICBO TRBR SN TE TV D KORENCHE IN=HLBHRTH S [Hium
HARE R IC K APA. SRR TOBKIFREEME OIS @ REEII, BEFIAIC X bk FEiE
7 v N T OEREREREESE SR OMEHIN APERE 7 SICIR D A TWSD, 26 ORYHADH T,
AR THEOBEMZE L OW N LV IREI T A —X OB, £7-, FEEREOEME L Oz X
B EMRIED B ECICE T D HF5E % FE0 LT D,

ERE23FEEDHRFELE

(HAERE]

1. FRHEVEEN T C O [ENE S SO & B b B EnE 5t

IRFEHECE OFAUINERE & (Flow Accelerated Corrosion: FAC) 1%, /KT DB EIK NN L H Y —
DIFFEMEIC R X 70 8% KT TEHEELRRFELBIR TH D, FACIZ L DEERIREE 235 1T 5 I KO
BHU R I I I B ENATRERCrTH DD, Cro L BERIRAE7 © NS KBS & ORI &, K
DR L DR EH G L, EREOE T Vb Z2 T o 72,

2. i K T OBIKIFE 25w O I B B HI 2 BB

WA IF DmAK (288 CEfliiEK) FTORNBRFNVERIZOWT, BESRE (=7 ik
Ga) ML SBFRAE LT XAWNENEBAR (BREEH) & OEBIEFNSIC CGERELLT A T=X2%
et L7z,

3. Bk ERLEVEIS 7 ut X D7 ORI R O BRI

IR AMF O ER A 5B KB RGEIEIS 7o ZADBREO—E & LT, MEHAMED 5 Tk
KO- & e > T D @iREIEEMEBERERORBII LT LTz, 77 AT A4 = VEE Om
72 b ONCHiESIE HER AR 7 OBRFE M Thiu, PFrEOMREDRE I L7,

(CAbrsxiEE (RIE) )
ELimX
MRIRESL TV 7 ¢ X FHEER ORI LR 3 2 A BLG 0 FERAVAE DA |
RNZZR TEHESLTTS (23 2 AUV £~ 0D 18 B 28 ) i I8 K oD 5 A A |

[(EFAX (ERAEZERSERXEZSD) ]

O¥pk234 (1H~12H)

1. AHE, ENE, SFHECE, NEE, BYbTFOKRREE IS 7'ut 2072 OREEBE R 7 DR,
b5 T sC o, 37 (5), 441-446, (2011)

2. pIEE, ¥ 8, PGS, SURRMAIEREEICRT 24— A7 T4 FRINEG SOOI E &
MURSERHIE, B AR 238, 65, 88-96, (2011)

3. Hiroshi Abe, Makoto Ishizawa, Yutaka Watanabe, STRESS CORROSION CRACKING
RETARDATION BEHAVIOR NEAR THE FUSION BOUNDARY OF DISSIMILAR WELD
JOINT WITH ALLOY 182 - A533B LOW ALLOY STEEL, Proceedings of 15th International

Conference on Environmental Degradation of Materials in Nuclear Power Systems-Water
Reactors, Colorado Springs, Colorado, USA, (CD-ROM), August 7-11, (2011)

—298 -



K4 WN— ik
TR AR - MR (it (T2 )
\HF EREROE T

N 4155 00 R R

:E—maili uchimoto@ifs. tohoku. ac. jp

ER2EEICHITEZERSTO—/NIILETOSS LIZxT 2R Y #H

GCOEftA7n 747 7uyxy b [JFTRET T > NOWRBIFBEBED A B = X LR &G
DY T7)—FEhobd, Yuvzy MLz, ZIUCEHET D00 E UL, R E R
BT AHMEFEEE L LT, BERAOBRE L E=2 ) U ICEATAMIELEHEE L TWD, U IR
e T2 FEEEFZEAT(LIA ELyT) TliZ, 7—=<~R1 Non Destructive Evaluation & Mitigation, NDE &
Mitigation D 3E[R 7 /L —7" V) — X — %6, 7 5 o AENOSHEFERR Y 3 048 & O E RS RIS A HideE L
TV, BRI, @iR7 V—7H8EDE=% 1 7O & Z OFHIEICEET 2 K FEFE &2 D T
W3,

FHRBEEDES (VRO L - ERSEOIHZSY)

1. RAFEFEFT A G RN FE OB AN T, sEE R R & R T S B O 5 LRFAT I Z
B3 o LmTIE R . PETHIERT: &R T RSB O B A O R IEBEERHMIZ B3 2 F2hiE L 7.
F7o, U 3 o AUEE TR E B ZERT(ELy D OEENC B Wi, 7 7  RERODSHBERR Y 3 o e
il 7 UV —7HREGEOE =42V 7T % RENFE A I LT,

2. BET7wrT TR Yel NRERFIFEETT U N OREEEEBL D A T = X MR & FHEIC S
L, BREELE I LD LT DEFHERER, 2R L OILFENTE A FhE LT,

FR23 B DRI R
(FRHE]
VRT3 R 350 5 AL (55 00 SR A
VP A SR 2 67 OV SR D15 M 7 18] b S 5 720012, AT A I IR AR L 72\
TOMAREZIRY L, RO TR S T 2 R BB SV TR T, B
TR E BT, W X SUSEERBIKII T 5 I OFFTIC T, BROTESY v — 7 Hii
SR LT R —T ORER ) LS, S S IMERTICIESCURRINT 417\, IS 2oV Tl
BoR#352 mmT, WHOKRE SICoV TR KRS SmmBRIE CAHI TR C b 5 & D4 A,
ERAB BT % O 7O SHOBC & 5P O FTREMEIC DU C b TR 217 12, 1
HBIENT - 0 IR 3 PRI AR P WA L7 6 B SHOWE OHRIE & WP B R A B B4R A1
R ST,

2. JR1 I3 BRI S BT D IR B A O FER R 2 B9~ D B 4E
AWFFETIZ, A—ATFA FRAT L AHHSUS304 % 54 & L C. BREIEMEAMNTE 2 -V T
ONT I & BRI & ORIOBRIZOWTEEIICHHN L, EOfa % MEE LTz, BRI 72 ERIE
BEEEATEE & L CIRERE. IR ERELZ AW THELZITV., B3I S W TR ELZ2 EENIC
TS Z EMMARETH D I RN LT, £, MR NBEMEE MR X DB, BHLV—TT )T
A I K DBEFEHER 21T\, BRI X DO ZAL & B E O ZBAL D E T /IO T b i
1To77,

—299—



[(FrmxXiEE (FIE) ]
ELimX
1. fig  +HI8
Quantitative Nondestructive Evaluation of Pipe Wall Thinning Using Pulsed Eddy Current
Testing (/L A it R G ER L 2 HI O T BUE TR O JE &R REAT)

B/

1. NAFaRT 47 AHK e KR
TR IBFRIZE H L= FLOCr-1IMogil oD 7 U — BT £ 5 JLERETEAM |

(AR (BRI EZERBRIXKEZED) ]

O Fpk234 (17 ~124)

1. EERNZE, N—ERR. ®mAREIT. &IHH
B AR S & O - BRI EREE R 0 72 6O O RSEEI 1 IS B B U R BR AR SRR AT
4%, Vol.10, No.1, pp.64-69 (2011.4)

2. Shejuan Xie, Zhenmao Chen, Toshiyuki Takagi and Tetsuya Uchimoto
Efficient numerical solver for simulation of pulsed eddy current testing signals
IEEE Transactions on Magnetics, Vol. 47, No. 11, pp. 4582-4591, (2011.5).

3. Shejuan Xie, Toshihiro Yamamoto, Toshiyuki Takagi and Tetsuya Uchimoto
Pulsed ECT method for evaluation of pipe wall-thinning of nuclear power plants using magnetic
sensor
Studies in Applied Electromagnetics and Mechanics, Vol. 35, pp. 203-210 (2011)

4. Yamaguchi, K., Suzuki, K., Nittono, O., Uchimoto, T., Takagi, T.

Magnetic dynamic process of magnetic layers around grain boundary for sensitized alloy 600
IEEE Transactions on Magnetics 47 , art. no. 5565481 , pp. 1118-1121 (2011)
5. Yamaguchi, K., Suzuki, K., Takase, T.,Nittono, O., Uchimoto, T., Takagi, T.
Hysteresis properties for local magnetic sites distribution on grain boundary
Physica B: Condensed Matter (2011)

6. Yoshiyuki Nemoto, Satishi Keyakida, Tetsuya Uchimoto, Shigeru Takaya, Takashi Tsukada
Development of a magnetic sensor system for predictive IASCC diagnosis on stainless steel in a
nuclear reactor
International Journal of Applied Electromagnetics and Mechanics 35
pp.123-139 (2011)

7. Junichi Nakano, Yoshiyuki Nemoto, Takashi Tsukada, Tetsuya Uchimoto
SCC susceptibility of cold-worked stainless steel with minor element additions
Journal of Nuclear Materials, Vol.417 pp.883-886 (2011)

(ZheE - EFEF (FEEHY) )
O Fpk234 (17 ~12H1)
1. fRE®
IEEE Transactions on Magnetics
Studies in Applied Electromagnetics and Mechanics
Physica B: Condensed Matter
International Journal of Applied Electromagnetics and Mechanics
Journal of Nuclear Materials

[(FADZE - H5F]
Ork23% (1H~12H)
ZEA  HARREEFESHSUE T AT o L AEHOIASCCRE: ME & BE S O Fa BAME I B3 A P52
ZEH : 20114505 A

O O I

—300—



K4 /NeE St

'Fﬁ}E TR AR TERT - Rt (T5) )

B BT
I

|
|
|
:
L :
1 |
:E*maili komy@pixy. ifs. tohoku. ac. jp |

1

|

|

T 022(217)5876

¥&BEFL&H6$7U—VW£%7D73AIﬁ?émUﬁﬁ
TR TR T AR EGR RIS TlX, S 7 uhb~ s a R r— B 58 - WEREH,

%&%&ﬁ@ﬁﬂ L. ZOISHAFRICEY LA THD, ﬁn%)‘]% ITRFIC~ A 7 a1 A — VW E RSB L5 Jﬂ?”“:
DR EEE, MAICBF LUﬁB U7 PR ERWTH R BEOBE R T INERNEREE TIC
WTCTED L IR BEZT D0, EEMNZRFMZIT> TV D, F-, MIREREE T Tém**f“?fﬁﬂs
HhZIGH L, AZ v A RL— h@lmﬁﬁ*ﬁﬂ*ﬂ:fﬁ% LOV‘TQ%S%E"Jﬁ%qZﬂﬁ%??OVCb\E)O

7' a—)VCOET 1 7T b DJdE = I wfu TCHEOHE T 0 7T LGSR L, BRI
BB X OFENTF T H58IEENOFHH - - FEhi 21T o T\ D,

ERBEEDEE (VORI L - BEESBOTHESD)
4 PN %%EHK@ﬁ//T/WA
FAERIE B AREE:

BRI : 201146 1 1-3 H
% Bl RARE

4 P : The 8th Pacific Symposium on Flow Visualization and Image Processing (PSFVIPS8)
T : Pacific Center of Thermal-Fluids Engineering
BRAEHIM : 2011478 A 21-25H

1% #| . International Scientific Committee

4 5 : 22nd International Symposium on Transport Phenomena (ISTP-22)

FEFIA : Pacific Center of Thermal-Fluids Engineering

BREHAR - 20114511 H8-11H

#%  El|: International Scientific Committee

ERE23EEDHREE

€5 EASES!
1. B\ - WBEREES OMI L REEhHIE
ST & wﬂﬁdm#%ﬁ#%&%%m%rg RIAIL, Z 7 EOWEILBREENET S
& B3 L5, EAENEE W0 e E IR B oS k2252 L, %EX"#%@E‘
B 5%\(@%0)%’5#%&%%&%& EWEA A M OB O W TEREEZ 1T > T\ D, £z,

e e e T i A e
EEARHEZ1T > T\ 5,

2. AZ A Rb— FOEKAmHEZE LRSI T 2058
H A E 3 L OO FICKEBIZIFET DA X A RL— MDD A X iR % &
B L TV 5, BETICBIFAAZ A FL— NEESREEEETF ¥ ‘/NWM’E DL, EE
BEIZE o TAZ U ZAER LT, ZOMBHBRZ TSI THIE L T b, EEMZRFIAITH Z
T "I BARAT— VBT DA X EREEHET D E L BHIT, %f@ﬁ#%ﬁ%*fﬂ/& D HHE H AT

-301—



S TW5D,

(CAEERSXHER (RIE) )
B

1.

Wb s AT LT A v TR /NHED

UNA L — /A IS 2 BB O 5 < SHERMZ B3 D 852

%W/XTAT#4/I%$W ek
ML—P—RIC BT D AERNS SR BT 5 it

PR AT DT YA 2 TR ERK

[=RIEMRE DY O RO w R EE R

Wbk A7 DT VA o TEHE HOsEE

R SRR R BT T T2 A S A R L— MTRIE OFRBER - Bt etk (2 B9 B WF e

[(EFEHRX (BERMAZERESEBRXELZSD) ]
O¥rk23% (1H~12H4)

1.

INEEE, SERME—, B, NGRS, PR R, MILEE, o7 =0 TF v xILN
BN AL, BB RS, 42(1), pp.149-154, (2011)

S. Maruyama, T. Yabuki, T. Sato, K. Tsubaki, A. Komiya, M. Watanabe, H. Kawamura, K.
Tsukamoto, Evidences of Increasing Primary Production in the Ocean by Stommel's
Perpetual Salt Fountain, Deep-Sea Research I, 58, pp.567-574, (2011)

J.F. Torres, A. Komiya, J. Okajima and S. Maruyama, Evaluation of the Concentration

Dependency of Mass Diffusion Coefficients in Aqueous Binary Solutions, Proceedings of the
7th International Conference on Diffusion in Solids and Liquids, CDROM DSL315 (2011)

[Efirgs - EMES (BEHEHY) )
OYpk23% (1H~12H)

1.

2
3.
4

EEIE K IR RS

. Journal of Quantitative Spectroscopy & Radiative Transfer

Deep-Sea Research 1

. International Journal of Heat and Mass Transfer

(RADERRE - 2= - FIMEE~ORE (EHLGL) ]
O¥rk23% (1H~12H4)

1.

T. Yabuki, M. Watabnabe, A. Komiya and S. Maruyama, Potential for Ocean Fertilization by
Perpetual Salt Fountain: Each Basin Estimation of Upwelling Flow Rate, Proceedings of the
Eighth International Conference on Flow Dynamics, pp.148-149, (2011)

S. Maruyama, Y. Sato, A. Sakurai, J. Okajima, M. Baneshi and A. Komiya, Analysis of
Axisymmetric Radiative Heat Transfer in Biological Tissue using the Radiation Element
Method, Proceedings of the Eighth International Conference on Flow Dynamics, pp.534-535,
(2011)

A. Sakurai, Y. Sato, S. Maruyama, J. Okajima and A. Komiya, Heat Transfer Analysis in a
Biological Tissue Exposed to Laser Irradiation, Proceedings of the Eleventh International
Symposimu on Advanced Fluid Information and Transdisciplinary Fluid Integration,
pp.162-163, (2011)

M, e, INESoE, B, L — a2 AN O E Rk - BVs S plf
B, BB2BEIANA A =T ) o U R S8, pp.177-178, (2011)

J.F. Torres, /N Shsf, [l EiE2dr, MILEE, &5 FLEY OKEIRNDEILBARE OB E KT
PERIE, 554800 B AREL Y v RV T AT SUEE, Voll, pp.27-28, (2011)

9

[REDEERE - ¥4 - ZMPEE~DORRE]
O k234 (1H~12H)

1.

Control of Radiative Properties of Coatings Pigmented with Fe203 Nanoparticles, H. Gonome,

-302—



M. Baneshi, A. Komiya and S. Maruyama, Proceedings of AJTEC2011 ASME/JSME 8th
Thermal Engineering Joint Conference, CDROM AJTEC2011-44622, (2011)

2. Evaluation of the Concentration Dependency of Mass Diffusion Coefficients in Aqueous Binary
Solutions, J.F. Torres, A. Komiya, J. Okajima and S. Maruyama, Proceedings of the 7th
International Conference on Diffusion in Solids and Liquids, CDROM DSL315 (2011)

3. The Effect of Dispersed State to Control of Radiative Properties of Coatings Pigmented with
Nanoparticles, H. Gonome, M. Baneshi, J. Okajima, A. Komiya and S. Maruyama, Proceedings
of the Eighth International Conference on Flow Dynamics, pp.508-509, (2011)

4. @5 FALE MO KEE RN E IR B OIRFERAFENE, J.F. Torres, /Ne g, [ &i5.27r, Ml
HH, FHA8E A ARE Y R U T MFREER S, Vol.L, pp.27-28, (2011)

5. Heat Shield Performance of Fe203 Pigmented Coatings by Inverse Analysis of Full Spectral
Reflectivity Measurements, M. Baneshi, H. Gonome, S. Maruyama and A. Komiya, Proceedings
of the 48th National Heat Transfer Symposium of Japan, Vol.II+III, pp.675-676, (2011)

[(ZEDRE - FHF]
O Fpk234 (17 ~124)
A MR I
4 LFEERRE
BH : 2011434 22H
H : Phase Change Phenomena and Heat Transfer in a Microchannel and Its

Application to Biological Cooling System
(A 7 0 F ¥ FOVHNOHEREIIR & ARG EIY 2T D~OIEH)

ZEE L ST

ZEA  THMER

ZH A : 2011423 22H

BB U —Z— I A M DB O 720 O ) VI DTSR
ZEHE L HZE

B4 - AR ZIHE

ZHHB : 20114£3H 25H

B OH R REE O T AREERR O S5 < SHmEGHI BN B B A5

ZEE NEHED

ZEA  RIMBEVFRRA N T LBy T —va v E

ZHHB : 2010450 7H

B EA NCOBEIT Y RVNORERAEO AL — T RAR O~
5 B% : _Juan Felipe Torres Alvarez

ZEAY ARG VR T LAMEF LT — g VE

ZHH : 2011456 3H

B EO LAY O KRN E LR EL DR FE AR AR E

ZEH L HZEH

= 'EB4 : ICFD Best Award &

ZHEH : 20114£11H10H

# B : The Effect of Dispersed State to Control of Radiative Properties of Coatings

Pigmented with Nanoparticles

(RFEDOHAREDER]

O¥pk23%F (1H~12H)

ESE - {LH 2R

% B AR IR B R IR SE B SRR
M 2011448 — 20144:3A

—-303—



B4 e I3

e R
I
I

TR ToEFR T - T2k - WSl (Mt (T22) )
P SR T

i?éﬁié%%%% Z A U s e rERT Al B iy O B 58

:E*maili noritaka. yusa@qgse. tohoku. ac. jp

EREEICHITEZERSTO—/NIILOET O S LIZxT 2R Y #H

e B LB L U CEMBRR 2R L TEEY OEEEMEHN 21T7 0 FIEERE FEOBRR B L U%
HIZEET A8 21T > T b, A7 1 — 3LCOEIZBWTIL, BEMORELLFERO—DOTH HEE
A K IS B R EINZ F - DR & KA i L=, A7 0 — YLCOEIZEBW TRAIZTL A Z 5
P ETDMRE DT A4 LERAZMEITY 2 ek, S 2l & 2 722 F e R 23S rTRE & 72
STt EZLND,

EH23FEOWEERE

(HERE]

1.GH z &5 % A\ 72 B IR — SRR A H A O B3

Bl NS~ A 7 a2 58E S, O R ONEE O T2 HEE NEEH ICIFET 2 X T O/ &3
%475 . IEMEEREFINT O EALD =D DT EIT > 70, HERITNEAI20mmOMIE & k5 L Ui
BRI T O TR, REEFIEICB WL, TR 77 v b b & =S E R EY ~of %
HEL, X0 OBRBKTHHEE xS 288 VRN - a4 940 L7z, FRICR E el & 70 2 ASHS
WZB T2~ A 7 alE ARSI 2 B OF 8 2 5 IR T 5720, 3 IRT A BRERIEMITERE &
REGE L NS I D 72 8 OFEMEAT 2 i U 7=, B RIS & BEEIC AR ZRUE L, fEkD
% DOROEE & O T RFERBR OfE F . AR FERFIEIC CRUWE S 72872 72 ASHERIIRE ke o ABHETIC L
T, FEIEGN /A Azl LS00 THDLZ LEHRTDHI LN TE T,
2. kHz R % AT SR I e A AT g A £ 7 oD B 7

kHz BRI 2 O, B NEERNIZ A L & T2 EE SN SR « 5l 2 54k o & B LD 72D O RF
RalTolo, AEHEILY E— b7 ¢ —/b NRETREREE & ARE R R BRGSO 2E O M A S
W, BB NBEERRAE OB S OF M 21T > 72, SIRITA [RERIEMAT S O EERBROF R, W& X
D&MD SN A IXZEREO X THRHEE AT AN, ZOX TR A D =X NIRRT
HDTHDLHZ EEZHLNE LT,
3. MRS ) A E N B ER O BA %

T OERICE O, BE T 2 mAERMO®mEL, MAEBOERR FFEIIETLZLEANE LT, 7
7V MEEICRB W THAT 5 X T O CIEMEEMRA  FE OB A I3 ICHER S LT b 00—
OTHDICNEREN L IFEREOINEERATHANTLET 2 BRERE 2 HOTICRET 2 A%21T-
Too AAEEMICICBWTIL, U Y 7T 7 =2 X 0 mE 2 I L U7 2 E AR g X7t P
BT HZ LT, SRR EA T DX T ORYEEIT o 70, BE L 7 AEERBRIE D © O BT
BRI, REOISTERENN OO LD LIEFIEB ST DTH Y | F - 3 RITA REREMT O
BRI BRI EHARICAD U 72 3 IRTHO AR RETIN EIL SN TV D Z 2 BT 2D TH -
776

(EGRX (ERATEERESBERXEEZED) ]
OWpk234F (17 ~12H)
1. Noritaka Yusa, Yasutomo Sakai, and Hidetoshi Hashizume. An eddy current probe suitable to
gain information about the depth of near-side flaws much deeper than the depth of penetration,
NDT&E International 44, 121-130, 2011.

—304—



2.

WEVEANZE, N—Eak, @ARBAT, BINHER]. BEHEEES 2 AW 7o ERIERER A O 72 O OIS )5
BRI ERBR AR AR, frax, 10(1), 64-69, 2011.

Haoyu Huang, Noritaka Yusa, Kenzo Miya, Hidetoshi Hashizume, Takehiko Sera, Shinro
Hirano, Electromagnetic modeling of stress corrosion cracks in Inconel welds, E-Journal of
Advanced Maintenance, 2, 168-180, 2011.

Noritaka Yusa, Hidetoshi Hashizume, Four-terminal measurement of the distribution of
electrical resistance across stress corrosion cracking, NDT&E International, 44, 544-546, 2011.

[T - EMEF (BEHEHY) )
O¥rk23% (1H~12H4)

1.

AN

NDT&E International

Journal of Radiation Research
R

Fusion Science and Technology
E-Journal of Advanced Maintenance

—-305—



1

BRI - B (Mt (15%) )

G

WTZEERE iRk a sy N E— R IR AETH Xy ET—v 3
| D RBR

\E-mail: iga@ifs. tohoku. ac. jp

ER2BEEICETEER5O0—/\ILETOS S LICKT ZIY A
MR EN LA B OBFSE R 0 & L, BEE - BEEREER Ch 2Rk ry by - X
—RR L TRNOMREE T TRETLF v ET —3 g VORFIETHRLICHOWT, IRENVERE & 384 A
B = X LD OIIGEE4T - 1-, £, a7 ur 7477027 b TmxLX— Bl DA
N—=b LT, 7V =z X —Jie L THYEZ IR O T DIRIE R T A (LNG) 72 & OFKIR)T
KRTELDLX Y ET—T 3 /D0 T, BRI X 5 AR 7 HERgm b OB T[54 O B 7§
ZiTo7,

ERBEEDER (PUROHL - BESEOTHEZSD)

1. BAFEMZEOIZER R (JAXA) fHATH Y ¥ —% B8

2. HA—AR¥pEa Yy — 77 ay 7 b ICFDICL A% —AREEWO X v B 75— 3 FHIFE
DOEE]  (2008F11H~) U—F L 7 AL —

3. B KFJAXAME SRR oy y N DV EFT YU IF5RT R —] ¥y ETF—TarF—A
T RS P —

EH23FEOHEEE

[(AEAR]

1. ¥ BT —¥a URLEBGIC AT TS D52

Wiy MT EFICERZELZ RFT Xy ET —32 a9 URLEBRSIT. EBEOFT ERICIIIMHE SN T
WA=, ZIUCKIFETINRE DR ELE 7 T4 T —ENDatA D Z X TE R, £/2. HADHK
Kulry MIBIT 4 —AR o TORES AL, EITEBITO ¥ TIEET Fmcx L Cifif & &
RoTBY, ZZIXRAETAH XY ET— a d, FUT EFITRIZBWN T MR E OIEESHICS 5
INDHZ &b, I TARMETIE, 3BUEMEINOLEMEITZE L, v BT — a U REEBHSR
W RAETE T A EYE - TV X ONEE QBB S\ TN L=, ZFO8E5. BYToa v N ONEE
DOFFHNTIE, N7 DOF v BT — a VR, ¥ v © 7 — 3 3 UREEBLG ORGP INEE O
BTN LAURENT, LA L., & BITKRE VIMEEES X, fill5 1 B & (#2035 354
B, ¥y T —va VRAEICK L TEeREET)  ARHRAREICBWTYH, Ry T —Ta UE
DEFERGZENRE LS RABENRENT, Lo T, T ETIHEELZ LF25BE0, RANEHER
[ —VIRE N AET 2EOREOFREICE LI, @5 FHm S ICMEEN L L5, N7 An
/ey SOEEITHEICHEIT CRE L TRBWE R LETHD Z &N, RIFENLRB ST,

2. LNG R THIRAT HX v BT — 2 a OETIF R T 2014

LNGEOWRIEIRA R 7T v BT — 3 a U4 LB, BV E LIS X v BT
— g VIHINEB AT DN, TORA = ALNKEATH 720, ENEHEAICTRITS 2 i
RIEEE LV, REEIL, SEAKICHEET 228 PR OB G OBE T AT 7o, FEFRE, KK
BHEX Y ET — T a VOMNTICHW ., BRI IBROBB A EBE LI LET LV EHND Z LI
X0 HIEAD 360K DO EIRAKTIAT D Z LA LN TV DB RA0 B0 Wilis B % 2 3B
FHL L, 72, EEFEEDNBEMINIRE (A— =% b7 —T 3 RRE) FTHFrET—Ta
DACHREET D &, ZOWERHENIEME A~ & 65 U DN TRl S, Wifinii g & e o BRI R
hiz,

—306—



[EEImXiEE (BlIE) ]

1B

1. W AT LT VA T HRHIE MR
[TWTEEEDY DX v © T —3 3 UIEATERE D SRR |

(EFERX (ERATEERESBRXEEZED) ]

O Fpk234 (17 ~124)

1. Yuka Iga and Yoshiki Yoshida,
Mechanism of Propagation Direction of Rotating Cavitations in a Cascade,
Journal of Propulsion and Power, AIAA, Vol. 27, No. 3, pp. 675-683, 2011.

2. Yuka Iga, Kei Hashizume and Yoshiki Yoshida,
Numerical Analysis of Three Types of Cavitation Surge in Cascade,
Journal of Fluids Engineering, Trans. ASME, Vol. 133, No. 7, 071102-1 — 071102-13, 2011.

3. Yuka Iga and Yoshiki Yoshida,
Numerical Analysis of Controlling of Cavitation Instabilities in Tandem Cascade,
Trans. Japan Soc. Aero. Space Sci., Vol. 54, No. 184, pp. 137-143, 2011.

4. Naoya Ochiai, Yuka Iga, Motohiko Nohmi and Toshiaki Ikohagi,
Numerical Analysis of Nonspherical Bubble Collapse Behavior and Induced Impulsive Pressure
during First and Second Collapses near the Wall Boundary,
Journal of Fluid Science and Technology, Vol. 6 No. 6, pp. 860-874, 2011.

5. #E, Troung Anh Viet, JHEH{E, FH/ A,
FIICRAET 2F ¥y BT — 2 a IRIETT 7 L7 2RO A EJEIEIC X 55EH,
H A 25 S (BFW), Vol. 77, No. 777, pp.1210-1218, 2011.

6. Yuka Iga, Hayato Nishitanaka and Yoshiki Yoshida,
Numerical Analysis of Influence of Pipe Length on Cavitation Surge,
Proc. ASME-JSME-KSME Joint Fluids Engineering Conference 2011 (AJK2011), Hamamatsu,
Paper No. AJK2011-06066, 2011.

7. Motohiko Nohmi, Toshiaki Ikohagi and Yuka Iga,
On Boundary Conditions for Cavitation CFD and System Dynamics of Closed Loop Channel,
Proc. ASME-JSME-KSME Joint Fluids Engineering Conference 2011 (AJK2011), Hamamatsu,
Paper No. AJK2011-33007, 2011.

8. Yuka Iga and Tasuku Konno,
Numerical Analysis of Influence of Acceleration on Cavitation Instabilities in Cascade,
Proc. The 11tk Asian International Conference on Fluid Machinery and The 3rd Fluid Power
Technology Exhibition (AICFM-11), Chennai India, Paper No. 173, 2011.

(2T - EMEF (EHEHY) )
OWpk234 (17 ~12H)
1. Journal of Fluids Engineering
2. Journal of Propulsion and Power
3. dJournal of Fluid Science and Technology
4. Trans. Japan Soc. Aero. Space Sci.
5

H A A2 (Bi)

[(RADERRSE - 5% - PWHE~DOREK (EHEGL) )

O k234 (1H~12H)

1. Yuka Iga, Naoya Ochiai, Wang Gouyu, Zhang Mindi and Huang Biao,
Advancement of Numerical Method for Cavitating Flow Around A Hydrofoil,
Proc. Eighth International Conference on Flow Dynamics, IFS Collaborative Research Forum
(AFI/TFI-2011), Sendai, Paper No. CRF-26, 2011.

2. PYHEMLE, &I,
RINDF ¥ BT — a3 URLEBRIT RAETHINEE S O 8T BT 5 BAEf#AT,
H AR 72 20 1 VAR FE AR ROR T sm SC 8, AT, No. 051043, 2011.

-307—



3. RIBHHT, KWk, OrEmE, Z]ER,
JER SEER T & 2 A A AT X OJRIPEZ 1T % T EEE O fiEAT,
H A RE P BB 68 R N2l fiam SCER,  FLIR, 2011.

-308—



10. EEAFHRERA N K7 RSALT7 2 u—0OR Y M4 L Eig

K4 Mehdi Baneshi

BB  RAR AT SERT
W FEERE

Radiative properties of complex materials for design and control of

engineering systems

HEER

Thermal radiation is the dominant mode of energy transfer in many engineering systems
(furnaces, motor engines, surface pigmented coatings, greenhouses, insulation materials,...). Those
systems involve different type of media and materials with various phases (solid, gas, liquid) and
structures (porous, fibrous, thin films, particulates,...). The best understanding of radiative properties
1s required for the modeling of radiation heat transfer within these systems, together with couplings
with other phenomena (conduction, mass transfer, chemical reactions,...).

In this frame, one of the most challenging scientific problems is to understand physical
phenomena associated with the prediction of radiative properties of medium as a function of structural
properties and material contents. The prediction of radiative properties of complex materials for control
and design of engineering systems is a challenging scientific problem. Once the structure of the
medium has been determined the interaction of electromagnetic waves with the complex material
requires development of absorption and scattering models which account for all possible effects
(diffraction, refraction, reflection, interferences,...).

The present project aims to contribute to actual research efforts in specific directions:

- Radiative properties of coated materials: the objective is to design spectrally selective coatings for
several classes of materials (opaque, semi-transparent), purposes (solar absorption or reflection,
thermal insulation, energy efficiency, visual aspects), and applications (building wall lining,
photovoltaic devices, paints, textiles,...).

- Radiative properties of plastic films: the objective is to precise studies on wide range optical and
thermal properties of different plastic materials used to cover the greenhouses to improve their

performances.

FRE23GEE WRME

To design a coating which is both dark and cool a new optimization method was proposed in my
PhD thesis in which both aesthetic and thermal viewpoints are satisfied by controlling the material,
size, and concentration of pigment particles. Our proposed coatings maximize the reflectivity of the
near infrared (NIR) region and transmissivity of long-wavelength infrared (IR) rays to reduce thermal
heating, while for aesthetic appeal they minimize the VIS reflected energy.

To conduct the thermal calculation of these pigmented coating against sunlight the radiative
properties are needed over a wide range of wavelength from UV to IR region. However, since the

spectral distribution of complex index of refraction of pigments is not available for calculating the
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radiative properties over the whole range, our strategy in this project is to evaluate the radiative
properties by an inverse analysis of experimental measurements.
The experimental procedure can be explained briefly as follows:
- Making the paint sample: Mixing the nano-pigment particles with resin and thinner in a
super mixer (THINKY CORP., AR-100)
- Making the coating samples: Coat the standard black-white substrate with paint sample using
spiral bar coaters (Elcometer 4360)
- Measuring spectral reflectance:

In 0.3-0.85 um range: The diffuse reflectance measurement is performed using UV-VIS
spectrometer (Shimadzu UV-2450) which utilizes a BaSO4 coated integrating sphere (Shimadzu
ISR-2200).

In 0.85-2.5 um region: The diffuse reflectance measurement is performed using infrared (IR)
spectrometer (Shimadzu FTIR-8000) which utilizes gold coated integrating sphere (Shimadzu
MIRacle).

In 2.5-25 um region: The diffuse reflectance measurement is performed using FTIR (Shimadzu
FTIR-8000) which utilizes diffuse measurement attachment.

Using the diffuse reflectance measurements of two samples made on standard white and black
substrates an inverse analysis was conducted by mixing an inverse method with REM2 to obtain the
absorption and reduced scattering coefficients as necessary parameters for thermal calculation. Then,
the thermal analysis can be easily conducted taking into account combined radiative-convective heat
transfer and the effects of pigment’s material, size and concentration and coating thickness on
equilibrium temperature of coated object against sunlight were investigated.

As an example, our calculation for an 100 pm thick coating of a- Fe2O3 paint sample with particle
size of about 1 pm and volume concentration of 5% on a black substrate shows 20 °C decrease in

temperature in sunlight in comparison with a bare black substrate.

- Experimental Temperature Measurement

For temperature measurement an experimental work was conducted in corporation with
Professor Yamada at Nagaoka Institute of Technology. The experimental samples were made on three
different substrates including black and white paper and aluminum plate. Several pigment particles
such as TiOz, CuO, Cr203:Fe203 were used with different volume fractions (1-5%) and coating
thicknesses (20-200 pm). The same samples were made using typical black and white paints. The
samples were put inside a solar simulator which can model 1000 W/m2 sunlight at airmass 1.5. The

temperature was measured using thermocouples. The results of this part are still under discussion.

- Radiative properties of plastic films:

The same procedure as explained in first part can be used to obtain the spectral distribution of
complex index of refraction of plastic samples used in greenhouse applications. For these calculations
both diffuse reflectance and transmittance of plastic samples are measured using above mentioned

apparatus. Several plastic samples including polyethylene (PE), polyvinyl chloride (PVC), polyester,
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Teflon,... are studied. The thermal analysis of greenhouses covered with different types of plastic

samples considering combined radiative-convective heat transfer is now under consideration.

TRE23EE #BiE

In 2011 fiscal year I could continue my research on cool pigmented coatings which have various
technical applications. Moreover, we could apply the established inverse analysis method to evaluate
the radiative properties using experimental measurements which then applied to find the radiative
properties of pigmented coating samples and plastic films. This method can be applied later to evaluate
the radiative properties of other kinds of complex materials for different applications.

I had the chance to attend two conferences including 48th National Heat Transfer Symposium and
8th international conference on flow dynamics. I also experienced reviewing the papers of some sessions
and organizing the general sessions of 8th ICFD. Two of my own papers were published and the other
one was accepted for publication. Moreover, three of collaborative papers were also published in this
fiscal year.

In addition to my own research I had the great chance to advise and to have collaborative
research with other laboratory members working in radiation filed including: Mr. Hiroki Gonome (PhD
student) working on pigmented coatings, Mr. Adil Al-Mahdouri (PhD student) working on radiative
properties of plastic films, and Mr. Abid Ustaoglu (PhD student) working on solar concentrators.

I also had the chance to visit Dr. Sakurai at Niigata University and to conduct a collaborative
work with him on application of radiative transfer in biological tissues. In addition I could visit Prof.
Yamada at Nagaoka University and conduct with him a collaboration on experimental temperature
measurements of our pigmented coating samples using large solar simulator.

The results of collaborative researches have been submitted or going to be submitted as journal papers.
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The development of efficient drug delivery systems is one of the most fundamental issues related
to the improvement of pharmacological profiles of many classes of therapeutic molecules. Though there

are many drug
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new alternative.

Especially because

CNT display low toxicity and are not immunogenic. However, the chemistry of CNT and its interaction
with biological systems are still not very clear. Additionally, in recent years graphite, carbon nanotubes
and fullerenes have attracted lots of attention because of their unique mechanical, electronic and
optical properties. With the discovery of graphene, which is a single atom-thick 2 dimensional (D) layer
of sp2-hybridized carbon atoms, a newer model is now available to study these aspects and generalize
the newer chemical concepts to all these materials. This is because graphite, carbon nanotube and
fullerene could be now regarded as 3, 2 and 0 D graphene materials (See Figure I).

Since water is a universal solvent we begin our studies on water-CNT interactions in great details.
In addition to it water within CNTs might show many fascinating properties, which is not observed in
bulk water. This form of water does exits in our surroundings and even inside our bodies [1]. At this
moment the theoretical and experimental studies are mainly focused on aspects such as water and
proton conduction, formation of ice-nanotubes etc. [1-4]. Some studies by high-resolution electron
microscopy have revealed atomic scale interactions between the entrapped liquid phase and wetted
graphite walls of carbon nanotubes [5]. While these investigations have provided insights into the
unusual properties still the picture related to the interaction between water molecules and the walls of
carbon nanotube needs to be clarified in great depths.

In this work we employed methods based on density functional theory to study interaction of water
molecule with pristine and functionalized carbon nanotubes and flow dynamics of water within these
systems in great details. Based on the above findings we are currently extending this work to design
multifunctional CNT capable of targeting molecules, drugs, contrast agents, reporter molecules in

biological systems.
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Behavior of water in CNT
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Rigorous density functional
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functionalization in CNTs.
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the behavior of water  orbital —> .

Based on these information,

in the next step we simulate

molecules in pristine and Figure 3. (a) Optimized geometry of (10,0) CNT with 18 water molecules and (b) a schematic
—OH functionalized carbon representation of a complex interaction between water molecules and CNT walls
nanotubes. Here we used —OH for functionalization in order to reduce computational cost. Two CNTs
i.e., (7,00 CNT and (10,0) CNT are taken into account. The number of atoms in (7,0) CNT is 112 atoms
(length=17 .040A and diameter=5.430 A) and in (10,0) 160 atoms (length=16.904A and
diameter=7.740A). As shown in Figure 1 (a and b) in (7,0) CNT we see the formation of water chain like
structure. Each of the molecule form H-bonds with the nearest water molecule and at an average
distance of 2.169A from the walls of (7,0) CNT. For comparison of the structure of water molecules
another CNT with bigger diameter i.e., (10,0) CNT with 5 H20 is also optimized. However, in (10,0)
CNT we see the formation of a network of H-bonding in water molecules like bulk water instead of
chain like structure (See Figure 1 (c and d)). The formation of water chain like structure in (7,0) CNT
could be attributed to several reasons. For example, this is caused by the electrostatic repulsion
between lone-pairs of oxygen and puckered px orbitals of carbon atoms in CNT due to the smaller
radius of (7,0) CNT. On the other hand due to slightly larger radius of the (10,0) CNT lone-pair and px
repulsive interaction is less and this favor accommodation of more water molecule to form water cluster
through H-bonding similar to bulk water. Another major reasons could be associated with van der

Waals interaction between water molecules and wall of (7,0) CNT. In the —-OH functionalized CNTs
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also similar structures of water clusters are seen. For comparing the structure of the water cluster
formed in (10, 0) CNT we further optimize the five-water molecules in (10,0) CNT within similar
computational conditions. In the optimized model water molecules reorient to form more intense
H-bonds. In addition to it we also optimized (10,0) CNT with 160 carbon atoms and 18 water molecules
in which we see that water molecules form a concentrically arranged pattern as shown in Figure 3 (a).
This clearly reflects the complex yet extremely interesting interaction among water molecules through
H-bonding and water-CNT through interactions of lone-pair and m-orbitals (See Figure 3 (). We
investigated the electronic properties of the interacting molecules in great details and clarified how
such subtle interactions could lead to the formation of various kinds of water structures. We also
monitored the dynamics of water molecules in CNT system employing DFT based molecular dynamic
simulations at 298K, using b
NVT ensemble.
Since CNT can be
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Figure 4 (a-b) displays the X <
geometry of water S ) ) ] o Distance (A)
monomer on graphene. Figure 4. (a) side and (b) top view of water monomer on graphene surface and (c) binding

energy (eV) as a function of water-graphene distance.
There could be several gy (eV) grap

possibilities for the configuration of water molecule over graphene surface such as (a) on top of carbon
atom, (b) on bridge site and (c) on hollow site. Additionally, the water molecule itself could be placed in
different orientation such as H or O atoms of H2O molecule towards the graphene surface. On
evaluating the binding energy of water on graphene surface using density functional theory at
DNP/(VWN, PBE, HCTH and BOP) level of theory we find that the water-graphene equilibrium
distance and binding energy is greatly underestimated. The probable reason could be associated with
the basis set superposition error (BSSE). Thus more accurate methods are required for an in depth
study related to graphene water interaction and in addition to it we must also carry out a detailed

study of the m-chemistry associated with graphene and graphene related carbon materials.

Implementation of van der Waals density functional theory to water-graphene system

From our studies on water and CNT interaction we see that while conventional DFT provides
interesting information about interaction of water and graphene related systems yet there are
discrepancies associated with van der Waals interaction and hydrogen bonding. Recently, DFT with the
van der Waals density functional (vdW-DF) of Dion et al has been able to describe weak interaction
such as van der Waals interaction and covalent bonds as well [9]. Due to its interesting features it is
currently used in vdW complexes, DNA-base pairs, adsorption systems etc. However, in this functionals
also there are certain discrepancies for example, it overestimates the interfragment distances, which is

because of the repulsive nature of the revised Perdew-Burke-Ernzerhof (revPBE) exchange functional.
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When Hartree-Fock exchange is used convincing results are

obtained but binding energy is largely overestimated. To g
overcome these difficulties Hamada et al. [10] proposed the §
exchange-correlation energy E,  as described below: 3.
£

GGA LDA nl E
E.=E"+E " +E] (1)
where, E *"is the exchange energy within the generalized o

. . . LDA - . Separation (nm)

gradient approximation, E_ " is the correlation energy (®)

within the local functional approximation and E_ ' is the

nonlocal correlation energy given by the following equation

EXM[n] :% ” drdrn(r)g(r,r)n(r) ()

with the vdW kernel ¢(I’, I") depends on |I’ - I”|,charge density

Interaction energy (eV)

n, and its gradient |Vn| oF o3 o o4 of 05 s 06 0ss
Separation (nm)
By using this newer exchange and correlation functional we Figure 5. Interaction energy ol water with
.. graphene from vdW-DF2€%* agrees well
have been able to evaluate more accurate binding energy and with those from accurate RPA and DMC for

(a) on center and (b) on top configuration of

equilibrium disatance between water molecule and graphene. .
walcer.

Our results are in good agreement with accurate calculations
reported by Ma et al. (Phys. Rev. B, 84 (2011) 033402).

Molecular designing of multifunctional carbon nanotubes for drug delivery

It has been experimentally
demonstrated that CNT's
could easily cross cell
membranes to deliver
peptides, proteins and
nucleic acids into cells
[11-13]. Currently, CNTs

capable of carrying one or

more therapeutic agents
with recognition capacity,
optical signals for imaging,
and/or specific targeting is of great importance. However, the delivery of small drug molecules e.g.,
anticancer, antibacterial, or antiviral agents using CNT is still not well explored [14]. In this study we
are performing molecular modeling and designing of multifunctional carbon nanotubes for anticancer
drug 4-deoxy-4’-iododoxorubicin delivery (Figure 6). Where 4-deoxy-4"-iododoxorubicin is a relatively
new anticancer drug under phase II clinical trials and it has demonstrated significantly reduced levels
of cardiotoxicity compared to other anthracyclines.
In this study we are employing information obtained from our studies on the functionalization on the
active sites of the CNTs. For generating multifunctional CNTs we are first evaluating the effectiveness
of functionalizing them with flurorescein molecule followed by functionalizing them with drug molecule

4’-deoxy-4’-iododoxorubicin. Prior to functionalization of 4’-deoxy-4’-iododoxorubicin it is also quite
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important to see the most favorable sites for functionalization so that accurate results could be obtained.
It 1s worth mentioning that conjugation of drugs to CNTs could have the following advantages:

1) Increased solubility of molecule

2) Decrease in the aggregation phenomenon

3) Modulation of the antibiotic activity against different types of cells

4) Improved efficacy owing to the internalization capacity of CNTSs

This work is in progress.

An investigation on the m-site chemistry of CNT and related materials.
Another aspect of our work is associated with the detailed study of m-site chemistry of CNT and related

materials. These studies have been completed and would be soon submitted for publications.
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In the fiscal year 2011 first we focused on active sites of functionalization on a carbon nanotube.
Through our calculations we clarified that certain sites of CNTs are more preferable for
functionalization than the rest. The reason for such preferability is explained in terms of the
interaction of the m-orbital of CNT walls. Having found the active sites for functionalization in CNT we
investigated the interaction and flow dynamics of water inside pristine and functionalized (7,0) and
(10,0) CNTs. Interesting structures such as water chains, water cluster and water tube like structures
were observed. We also investigated the flow dynamics of water molecules in CNT system employing
DFT based molecular dynamic simulations. Detailed investigation on electronic structures revealed the

role of lone-pair — o orbital interactions in the formation of these structures. A study on the m-site
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chemistry of CNT and related materials was carried also out in order clearly comprehend the various
possible interactions with the m-orbitals such as -1, lone pair-m, lone pair — lone pair in m-orbital
environment and van der Waals interactions for applications of CNTs in biological application such as

drug delivery.

SROPREE

Our future research plans are two fold. First, based on our interesting findings on single walled CNT's
we would like to further extend these studies to multi walled CNT's. Modeling of fluid dynamics in such
system is especially very difficult because in addition to the fluids even the walls of nanotubes could
also move. However, these studies are expected to provide very important information for applications
in nanomachines. Secondly, we have extended this study on the molecular modeling and designing of

multifunctional carbon nanotubes for drug delivery of anticancer drug 4’-deoxy-4’-iododoxorubicin.
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Multiscale Modeling of Monolithic Catalytic Converter: Challenge and

Possible Solution

HEER
Automotive exhaust gases formed in the gasoline engines contain many environmentally harmful
compounds. As a result of incomplete combustion, exhaust gases can include carbon monoxide (CO) and
hydrocarbons (HC). Catalytic purification has proven to be an efficient way to reduce emissions from
exhaust gases. Due to the increased demand for low-emission vehicles, most automobiles are currently
supplied with a three-way catalytic converter (TWC) for the simultaneous removal of major pollutants
CO, NOx and HC from a gasoline engines exhausts gases. Catalysis is enabling technology to promote
sustainability, environmental consciousness, energy conservation, health and quality of life.
Multi-scale analysis and approach is effective to elucidate impacts of design perspective at
different scales to a catalytic reaction process performance and open up new design dimensions to
break up the compromise that often needs to be made with the conventional approach. Catalytic
purification has proven to be an efficient way to reduce emissions from exhaust gases and the idea of
the three-way catalyst (TWC) is to remove CO and NOx and to oxidize unburnt hydrocarbons. The goal
of this thesis is to accelerate the speed of the development of high-performance catalysts for practical
use by the physicochemical study. All the studies investigated here interpret the reaction that occurs in
three-way catalyst (TWC). The motivations of such heterogeneous catalytic reactions are for the
reduction of automobile exhaust such as NOx, CO and HC. A basic understanding of the structure of
automotive catalysts at an atomic level can pave the way for planned catalytic design, which is based
on scientific notion, rather than adopting a trial-and-error approach. In this study the supported metal
catalyst in the system of TWC was investigated by ultra accelerated quantum chemical molecular
dynamics (UA-QCMD) method.

FRE23EE WEMR

The aim of this study is to challenge the exploration and analysis of reaction mechanisms of
chemical reactions in large-scale heterogeneous catalytic reactions systems. The goal of this research is
to accelerate the speed of the development of high-performance catalysts for practical use by the
physicochemical study. Here all the reactions associated with three-way catalytic reactions. The
motivation of such heterogeneous catalytic reactions is for the reduction of automobile exhaust. A basic
understanding of the structure of automotive catalysts at an atomic level can pave the way for planed
catalytic design, which is based on scientific notion, rather than adopting a trial-and-error approach. In
fact, a lot of trial-and-error efforts have been given on the synthesis of automotive catalysts. This
physicochemical study will change the development process of the catalysts for practical use. Here 1

have enclosed my research achievements.
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Modeling of hydrogen vacancy for dissociative adsorption of Hz on Pd (111) and Pd (100) surfaces and
defected Pd (332) surface

The dissociative adsorption of the hydrogen molecule is a central step in many important
catalytic processes, which is generally assumed to require at least two empty atomic adsorption sites.
Recently, Mitsui et al. showed by scanning tunneling microscopic (STM) analysis, which is contrary to
conventional thinking, that two-vacancy sites seems inactive, and that aggregates of three or more
hydrogen vacancies are required for Hz dissociation. Here modeling of dissociative adsorption of
hydrogen on Pd (111) and Pd (100) surfaces by UA-QCMD method was investigated for better
understanding the influence of surface hydrogen vacancy. We found divacancy is sufficient for
dissociative adsorption of hydrogen on Pd (100) surface whereas at least trivacancy is required for the
dissociative adsorption of hydrogen on Pd(111) surface (Catalysis Today 164 (2011) 16-22). It could
thus help to improve our molecular-level understanding of the formation of the active sites that
determine the activity of catalytically active surfaces. The effect of surface hydrogen vacancy was also
investigated on defected surface such as Pd (332) surface and the molecular dynamics simulations
were carried out on steps and terrace respectively. Surprisingly we found that only single hydrogen
vacancy is required for the dissociative adsorption of hydrogen on step site of Pd (332), (Applied
Surface Science, 257 (24), 2011, 10503).

CO oxidation and NO reduction on MgO(100) supported Pd cluster

Very recently, I have investigate the mechanism of CO oxidation and reduction NOx to less
harmful CO2 and Nz, on the supported precious metal catalyst by applying UA-QCMD method. This
catalyst aids the reaction of the CO with the remaining oxygen in the exhaust gas. When such
molecules come in contact with the catalyst, the catalyst rips the nitrogen atom out of the molecule and
holds on to it, freeing the oxygen in the form of O. The nitrogen atom bonded with other nitrogen atoms
that are also stuck to the catalyst, forming N2. Here the pathways and energetic of the involved
elementary reactions under different catalytic conditions were investigated. Key point that I have
investigated by multiscale simulation (i) mechanism of CO oxidation on transition metals and origin of
the barrier to CO oxidation (ii) mechanism of CO oxidation on precious metal supported on metal oxide
(iii) Mechanism of NO dissociation and on transition metals and NO reduction by CO on transition
metals and (iv) catalytic oxidation of hydrocarbons on different supported metal oxide surfaces.
(Journal of Physical Chemistry C, DOI: 10.1021/jp204348e).

TRE23EE #E

General overview for fiscal 2011

My present research, reported the application of a newly developed chemical-reaction-dynamics
simulator based on the combination of tight binding quantum chemical and molecular dynamics
simulation. The venture of this study is to challenge the exploration and analysis of chemical reactions
in realistic heterogeneous catalytic reactions. This work has paved the way for a new field of
computational chemistry “UA-QCMD method” concerning the study of electronic properties of
supported precious metal catalysts. As indicated, some of the driving forces behind this research

involved environmental, health and legal factors. Furthermore, from the catalyst manufacturer’s
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viewpoint, the economic factors are also essential. Since catalyst research is a multi-disciplinary field of
science, involving chemistry, physics and engineering aspects, it gives author the opportunity for a
fruitful collaboration with chemists and physicists as well as in the field of both experimental and
theoretical chemistry. Therefore, the main goal of this research is the knowledge of the most relevant
mechanisms of supported precious metal catalyst. Different supported metal catalysts are utilized in
order to reach this goal. The catalyst’s properties, especially its performance, cannot be understood
solely on the basis of some separate characterization techniques; moreover, the applicability of multiple

techniques will provide a larger view of automobile catalysts.

SROBREE

My future research will be very much correlated with present research on heterogeneous catalysis. I
am going to join as a postdoctoral research fellow at the institute for Sustainable Energy, Environment
and Economy, the Institute of Bio-Complexity and Informatics and the department of chemistry at the
University of Calgary. My research work will be in the general area of the CIAM project on
computational Chemistry design for upgrading of heavy oils and other mutually agreeable subjects.
Moreover we will have the collaborative research between Miyamoto laboratory, Tohoku University,

Japan. and Salahub Laboratory, University Of Calgary, Canada.
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Development of measurement techniques for supersonic flows

The idea of developing a quiet supersonic transport aircraft based on the Busemann biplane
1s supported by a wealth of numerical studies, while experimental works are quite scarce. Qualitative
flow characteristics, mainly the effect of shock wave — expansion wave interference, are obtained
indirectly by using schlieren visualization on wind tunnels, and these results are later compared to
CFD simulations for quantitative data extraction.

It 1s a natural development to experimentally attempt quantitative flow field
characterization in and around supersonic Busemann biplane. With this aim in mind, several options
are possible, among which optical visualizations applied to a gas gun facility provide the most
convenient methods that could yield quantitative measurements without disturbing the flow. In
optical flow visualization types of experiments, light serves as the gauge of the refractive index or its
variation in the flow field, and by virtue of direct relationship between refractive index and density,
optical visualization yields density measurements.

The proposed quantitative flow visualization is based on pattern deflectometry (PD) and it is
a combination of flow visualization and image processing methods. The principle of PD lays in the
measuring the deformation of an already known pattern imaged through a test fluid. Several
techniques for implementing PD are background oriented schlieren (BOS), synthetic schlieren (SS),
laser speckle photography, moire deflectometry, etc.

At the present, most of these techniques give quantitative results only for very simple and
symmetric flow fields, while numerous qualitative measurements are done in complex flows, such as
in the study of vortices. As for the applications to aerodynamic facilities, these PD techniques have a
well established record in shock tubes and wind tunnels, but their use in gas gun facilities is quite

limited.

T2 EE HIERR

The proposed research on developing measurement techniques for supersonic flows focused
on establishing pattern deflectometry methods for quantitative evaluation, which consists of two
stages: 1. setting up an image capture and data recording system, and 2. establishing an image
processing and data evaluation procedure.

Among many variants of PD, the main focus was put on BOS, which was applied to two
situations: (i) to natural convection over a steady temperature field created by a cylinder, and (i) to a
planar shock wave reflection from an inclined plane. Both these experiments were conducted as

benchmark tests in order to assess the overall performance of BOS. Illustrations of the results from
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experiments are given in Fig 1.

Fig. 1. Top left: the image of the deformed pattern imaged through the a steady temperature field. Top
right: magnitude map of pixel shifts calculated from the previous image. Bottom: magnitude map of

pixel shifts calculated for the shock reflection from an inclined plane (shock comes from the left).

The outcome is that BOS can have a wide measurement range (relative density changes from
5% to 300%), good sensitivity (an improved image capturing system — optical setup, would make
possible the detection of relative density changes down to 1%), and relatively good spatiotemporal
resolution. In the image capturing stage of the work, increase of the resolution presents the main
challenge: since supersonic flow is fast, experiments need to be conducted with either high speed
cameras, or with a short duration light pulse. High speed cameras lack acceptable spatial resolution
(because of their limited pixel count), while the short pulse illumination is sought from a laser. At this
stage, the best achieved resolution is 4 mm and 0.5 ps, while the target is detection of pattern shift
smaller than 1 mm and of submicrosecond order. Better spatial resolution was achieved (0.2 mm) at
the expense of the temporal resolution (5 ms). This is illustrated in Fig. 2, while Fig 3 shows the
relationship between distances in the optical setup that lead to the best sensitivity, as well as the
increase of the circle of confusion (image blur).

The option of using the laser leads to the use of cameras with high pixel count (thus, very
good spatial resolution), but pose the problem of random laser speckle. At the present, the solution is
being sought by either eliminating laser speckle by destroying its coherence, or by making use of laser
speckle as the pattern to be measured.

The other stage of the study concerns image processing and data evaluation. There already
exist several types of algorithms for evaluation of image deformation, mainly based on
cross-correlation for PIV measurements. A set of programs are already adopted and successfully
applied to BOS, although improvements are needed in automating the procedure. For example,

images with different intensities of illumination need to be treated with a histogram equalization
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procedure, but making sure that the dynamic range of grayscale intensities is not drastically reduced.
Since this i1s usually done by hand, it is very time consuming. Alternatively, a new method based on
ray transfer matrix analysis for image evaluation is being proposed. This method would make possible
measuring the shift of a pattern feature the size of a pixel, instead of averaging over a window of
several pixels, as is done in cross-correlation. Based on the pixel shift, evaluation of the average
change of the refractive index along the line of sight, that is along the ray that is being traced, is
possible. In addition, a new image evaluation method based on optical flow for tomographic
reconstruction of refractive media is being assessed. This is the first step towards expanding PD
(primarily BOS) to 3D measurements of the flow field.

It has been tested that the accuracy of the measurement can be improved by using color
imaging of the background, instead of a binary image. These principles apply even when laser is used
as a light source, where instead of color, different grayscale levels will serve as different image (light
transmission) channels.

These aspects of the research are being conducted individually, while the part regarding
shock tube and gas gun operation is being planned in collaboration with other research members. At
the present, the model of a Busemann biplane is only being designed, and it has not been delivered for

manufacture yet.

Fig. 2. Examples of images taken by Imacon DRS
200 (left) and Shimadzu HPV-1 (right) cameras.
The top left and right images show the same field

of view, while the bottom left and right images

have the same pixel count.
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Fig. 3. Adjustment of optical setup for optimizing measurements: sensitivity (left) and circle of
confusion (right) as a function of distances.
TR 23 I
Compared to the proposed schedule on the onset, this research in the current state lags in
one main point: not enough experiments were conducted. The main reasons for this are lengthier than
planned assessment of the instrumentation for BOS and familiarization with image evaluation
procedures. Initial development was based on using a high speed camera, but since it is found that

available cameras (Imacon DRS 200 and Shimadzu HPV-1) do not fulfill satisfactorily the
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measurement resolution criteria, an alternative is sought by using a powerful pulsed laser with a
standard DSLR camera.

Overall, a solid command of the technique is achieved, which is evidenced by the numerous
proposed adjustments for improvement. Some of these adjustments are only minor modifications to
already established methods, but some (such as destruction of laser coherence) would bring about
novel and unique systems for flow measurements. Generalization of various techniques (BOS, SS,
DLSP, moire, etc) is being attempted into a single comprehensive pattern deflectometry method.

Part of the instrumentation is provided, such as a large pixel count DSLR camera with
accompanying accessories (flash, lenses, ...), while laser and the gas gun is in the process of

repair/upgrade.

SROBREE

The ongoing research must continue with an accelerated schedule, in order to achieve the
aim of quantifying flow filed of a Busemann biplane in supersonic flight. The initial steps will be to
develop laser based illumination for PD (primarily BOS), and also develop a digital laser speckle
photography system for the gas gun facility at IFS. At first, the projectile will be a sphere, because of
its simple shape, and later experiments with a miniature model of Busemann biplane will start.

Parallel to this, work on 3D measurements is planned. Initially, multidirectional imaging of a
simple steady flow field by a single camera will be done and image evaluation procedure will be
constructed. Upon successful fulfillment of this step, it will be moved towards multicamera

measurements for a single gas gun shot.
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Design of low friction systems with carbon-based coatings

HEER

Nowadays, resource and energy saving, and reduction of carbon dioxide (CO2) emission become more
and more important for the construction of a sustainable society for our human beings. In mechanical
engineering, the friction and wear of the sliding contact components is the key point for the loss of
energy. Thus, low friction technology is strongly required in a variety of demanding mechanical
systems, such as micro-electro-mechanical systems (MEMS) devices, space mechanism assemblies, and
journal bearings. The achievement of low friction of the mechanical components will increase the
reliability, durability, and performance characteristic of those systems. Therefore, carbon-based hard
coatings (e.g. diamond-like carbon (DLC) coatings and amorphous carbon nitride (CNx) coatings) which
exhibit super-low frictions (i.e. <0.01) in high vacuum and/or inert gas environments (e.g. dry nitrogen)
have attracted considerable attention as candidates to reduce the friction of those mechanical systems.
However, the super-low friction of these carbon-based coatings is highly related to the testing gas
environments. Particularly, the existence of oxygen and water molecules in the gas environments could
cause tribochemical reactions on the contact interfaces and increase the friction, thus limiting their
technological applications in the industrial field. Therefore, it is important to design low friction
systems with carbon-based coatings that can sustain super-low friction in ambient environments for
the future application of these coatings in the abovementioned advanced mechanical systems.

Recently, a hybrid coating process, combining radio frequency plasma enhanced chemical vapor
deposition (RF PECVD) and DC magnetron sputtering has been successfully employed in preparing
DLC and related coating materials. The advantage of this hybrid process, such as separately adjusting
of the various deposition parameters (e.g. pressure, source gases, RF power, substrate self-bias voltage,
target materials, and DC sputtering power) is beneficial for producing coatings with excellent
mechanical and tribological properties. In this study, the unique hybrid coating process is introduced
for synthesizing a new type of CNx coatings. The main objective of this research is to develop CNx
coatings that can exhibit friction coefficients of less than 0.1 in nitrogen gas as well as ambient air.
Besides, the low friction mechanisms of these CNx coatings will also be studied from the viewpoint of

composition and structural changes on the contact interfaces.

TRE23FEE WMRMEHRE

(1) Preparation and characterization of CNx coatings grown by hybrid coating process

CNx coatings were prepared on Si (100) substrates using a unique hybrid coating process with the
combination of RF PECVD and DC magnetron co-sputtering of graphite target at different N2/Ar flow
ratios. The coatings were deposited at a pressure of 1.3 Pa using a mixture of nitrogen and argon as a
gas source with the N2/Ar flow ratio varied from 0.05 to 10. During deposition, the substrate self-bias
voltage induced by RF plasma and DC sputtering power were fixed at -400 V and 200 W, respectively.
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CNx coatings with various residual stress (2.3—4.4 GPa) and surface roughness (0.10-0.43 nm) were
obtained. Those properties were greatly affected by the No/Ar flow ratios. However, the friction
behaviors of the CNx coatings seemed not affected by the N2/Ar flow ratio. The friction coefficients of
CNx coatings sliding against AISI 52100 pins in air and Nz gas stream were 0.17-0.19 and 0.33-0.42,
respectively, as shown in Fig.1. The analyses of the worn surfaces from optical microscopy (Fig. 2) and
Raman spectroscopy (Fig. 3) suggested that the friction behaviors of the CNx coatings are mainly
controlled by the tribo-films on the pin surfaces. The moderate frictions (0.17—0.19) in air can be
attributed to the formation of a polymer-like carbon tribo-film. The high frictions (0.33-0.42) in N2 gas
stream are due to the directly sliding between CNx coating and steel pin surface.

Considering about the worn surfaces in N2 gas stream, graphite-like structure was formed on the pin
surface, but it was not sufficient to lubricate the sliding contact. On the other hand, the super-low
frictions of CNx coatings prepared by ion beam assisted deposition (IBAD) technique in inert gases have
been obtained with the formation of graphite-like structures on both ball and disk surfaces in the
ball-on-disk tribosystem. It can be inferred that the formation of graphite-like structures on both
mating surfaces of sliding contact are necessary for achieving the low friction of CNx coatings in inert
gases. Furthermore, it 1s suggested that the formation of graphite-like structure on the top layer of CNx
coating strongly depends on the microstructure of the CNx coating, which is related to the fabrication
methods and deposition parameters. Further studies are required to address the optimum
microstructure for achieving the low frictions of CNx coatings in inert gases.

The summary of this work has been submitted to Applied Surface Science for publication.
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Fig. 3 Typical Raman spectra of tribo-films on the AISI 52100 pin surfaces after sliding
against CNx coatings (N2/Ar=0.1) in (a) air and (b) N2 gas stream. The spectra of

initial CNx coating and AISI 52100 pin are also shown for reference.

(2) Optimization of the CNx coatings grown by hybrid coating process

In order to achieve the low friction of less than 0.1 in N2 gas stream with the hybrid CNx coatings, we
produced CNx coatings using the hybrid coating process with N2/Ar flow ratio of 0.1 under different
substrate self-bias voltage (-400 V, -800 V) and DC sputtering power (100 W, 200 W). The friction
behaviors of the hybrid CNx coatings produced under different substrate self-bias voltage and DC
sputtering power are shown in Fig. 4(a). It can be seen that the friction coefficients of CNx coatings in
air and Nz gas stream were decreased with decreasing DC sputtering power and substrate self-bias
voltage. Moreover, friction coefficient in N2 gas stream was greatly decreased from 0.33 to 0.12 by using
CNx coating produced under substrate self-bias voltage of -800 V and DC sputtering power of 100 W.
Therefore, that CNx coating was applied for further decrease of the friction coefficient in N2 gas stream.

According to the previous research, the ceramics pins (SisNs and SiC) have been clarified to be
beneficial for the achievement of super-low friction of the IBAD CNx coatings in inert gas environments.
Therefore, the effect of mating pin materials G.e. AISI 52100, SisN4, and SiC) on the friction behaviors
of hybrid CNx coatings was studied and the corresponding result is shown in Fig. 4(b). Interestingly,
low friction coefficient of 0.05 was obtained in N2 gas stream by using the sliding contact of SiC / CNx.
The low frictional performance of the hybrid CNx coatings in N2 gas stream was confirmed, which is
very helpful for the understanding of the low friction mechanism of CNx coatings, produced both by
IBAD and hybrid coating process, in nitrogen gas environments. The clarification of low friction

mechanisms of the hybrid CNx coatings in N2 gas stream is now ongoing.

¢ 05 v 0.3

I (@) O N, gas stream S (b) O N, gas stream
b N,/Ar flow ratio=0.1 i € N,/Ar flow ratio: 0.1 :
_5 04 | ° O ir ,5 Substrate self-bias voltage: -800 V O A
o 0.33 Q DC sputtering power: 100 W
% 502 0.17

3 0.3 8 .
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Deposition conditions Pin material

Fig. 4 Average friction coefficients of hybrid CNx coatings in air and Nz gas stream. (a)
CNxk coatings produced under different substrate self-bias voltage and DC sputtering

power. (b) CNx coatings sliding against different pin materials.

FRE23EE #IE
(1) CNx coatings have been successfully prepared by using a unique hybrid coating process with the

combination of RF PECVD and DC magnetron co-sputtering of graphite target at different N2/Ar flow

ratios.

(2) The mechanical and tribological properties of those hybrid CNx coatings have been examined, and
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the friction mechanisms of the CNx coatings have been proposed. It was found that the growth rate,
residual stress, and surface morphology of CNx coating were greatly affected by the N2/Ar flow ratio.
However, friction behaviors of these CNx coatings in N2 gas stream and air were independent of the
No/Ar flow ratio. According to the optical images and Raman analysis, it is strongly argued that the
frictions of CNx coatings are mainly controlled by the tribo-films on the mating surfaces. Specifically,
the moderate frictions (0.17—0.19) in air can be attributed to the formation of a polymer-like carbon
tribo-film. The high frictions (0.33—0.42) in N gas stream are due to the directly sliding between CNx
coating and steel pin surface.

(3) Low friction coefficient of 0.05 has been obtained in hybrid CNx coating produced under substrate
self-bias voltage of -800 V and DC sputtering power of 100 W when sliding against SiC ball in N2 gas
stream. The tribological properties of the hybrid CNx coatings have been optimized by producing CNx
coatings under different substrate bias voltage and DC sputtering power as well as sliding against
different pin materials (AISI 52100, SisN4, and SiC). Optimum CNj coating that exhibited low friction
coefficient of 0.05 in N2 gas stream has been prepared with the substrate self-bias voltage and DC
sputtering power of -800 V and 100 W at N2/Ar flow ratio of 0.1. The clarification of the low friction
mechanism was still in process, and part of this work will be collaborated with Dr. Julien Fontaine in

Ecole Centrale de Lyon, France.

SROBREE

(1) To further clarify the low friction mechanisms of CNx coatings in nitrogen gas from the viewpoint
of the composition and structure of the coating itself. The low friction coefficients in nitrogen gas have
been obtained by using CNx coatings grown by both IBAD and hybrid process, even the composition and
structure of these two types of CNx coatings are different. Therefore, we plan to clarify the low friction
mechanisms of CNx coatings by systematic comparison of these two types of CNx coatings. The final
target is to clarify the key points in the composition and structure of the CNx coatings which can control
the low friction behavior of the coatings. This research will be conducted with the collaboration with
Professor Koshi Adachi in Department of Nanomechanics, Tohoku University and Dr. Julien Fontaine
in Ecole Centrale de Lyon, France.

(2) To achieve the low friction coefficient of CNx coatings in ambient environments by the
incorporation of silicon element into CNx coatings. The incorporation of silicon as well as other metals
(such as Ti, Al, and Ir) into DLC coatings has been clarified to be effective in reducing the sensitivity of
friction to environments. Low friction coefficients of less than 0.1 or even 0.01 have been obtained in
ambient air with those doped DLC coatings. Therefore, we plan to get the low friction coefficient in
ambient environments with the silicon doped CNx coatings. In addition, the role of silicon in the low
frictional performance of Si-CNx coatings will be discussed.

(3) To develop fatigue detecting sensor with metal-containing DLC coatings. In order to avoid the
serious failure of the pipes in the power plant and cut down the cost for replacing the pipes as well,
monitoring sensors are strongly required. The advantages of sensors with metal-DLC nanocomposite
coatings, such as directly fabrication in the monitoring place, small scale, low cost, and chemical
stability (high corrosion resistance) make them good candidates in the monitoring sensor application.

Therefore, the objective of this study is to develop metal-containing DLC coatings for fatigue detecting
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sensor. We plan to fabricate fatigue sensors using different metal-DLC coatings (e.g. Al, Ni) with
different metal concentrations (i.e. low, middle, and high). The fatigue properties of these sensors will

also be clarified by using vibration test.
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In nuclear power plants (NPPs), to guarantee the safety, periodical nondestructive testing (NDT) to
the pipes is mandated. Local wall thinning is the defect in pipes due to flow accelerated corrosion (FAC)
and/or liquid droplet impingement (LDI) of the coolant inside the pipe. Pulsed eddy current testing
method (PECT) is considered as a powerful candidate for this NDT aim. Another important issue is to
check whether the wall thinning exceeds the safe tolerance range. This can not only guarantee safety
but also save on unnecessary renewal of pipes. This requires a so called quantitative NDT (QNDT)
method. However, the defect profile characterization of pipe wall thinning in NPPs has so far not been
studied.

In the previous study of last year, a high efficiency 3D numerical tool to simulate PECT signals has
been developed based on the database strategy and Fourier series method with help of interpolation
strategy. These give a good basis for quantitative wall thinning analysis based on inversion techniques.

Inversion analysis reconstructs the size of a defect from the measured signal, which is the reverse
method to forward analysis (that is, get the signal from the known defect shape). In this study, an
inverse analysis scheme is proposed and validated for the sizing of pipe wall thinning from PECT
signals in NPPs.
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o FLETRAHOWEFRZATUN, WIFAT Fik 2 o 72 BRI & O R E Rl 217 9,
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In this work, based on the developed fast PECT signal simulator, a deterministic optimization
strategy based reconstruction scheme with the help of Conjugate Gradient (CG) method is developed to
deal with the sizing of local wall thinning in pipes of NPPs.

(1) Deterministic optimization strategy based inversion algorithm for sizing of wall thinning

1.1 Model of wall thinning for reconstruction

As shown in Fig. 1, local wall thinning is modelled as a group of planar slit defects (rows) of given
width but of differing length (for example, in the w-th row, the length of wall thinning equals bw-aw)
and depth (in the w-th row, the maximum depth of wall thinning to the total thickness of specimen is
dw (%)). These are selected as the defect shape parameters to be reconstructed. As these parameters

have to be simultaneously reconstructed, two-dimensional signals (probe scans along the length and
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width direction in Fig. 1) scanned over the wall thinning on the far side are used for the reconstruction.
In cases where the defect length and depth are close to zero in some rows after reconstruction, then
these rows will be treated as an unflawed region. In this way, the width information of the wall

thinning can also be properly reconstructed.

Suspect region

Z: Thickness (Depth)

Y: Length
X: Width
Wall thinning Suspect region
A\ /
N at| die) |b1 / Row 1
2|\ d2(%) b2 Row 2
Width
direction
aw dw(%0) bw Row w

Length direction

Fig. 1 Reconstruction strategy schematic for 3D profile of wall thinning in suspect region
1.2 Principle of inversion algorithm
An inverse analysis method, based on the deterministic optimization algorithm, is used to
reconstruct the profile of the 3D wall thinning. This means that the sizing process is converted to an
optimization problem of minimizing the objective function,

e(c) =Y Y |R.(c)-R¥

1=1 m=1

2

, (1)

where kis the iteration step, /and m represent the position of 2D scanning point, c* the shape
parameter vector of wall thinning after &th iteration and &(c*) the objective function (residual error).

P, (c¥) isthe feature parameter extracted from the PECT signal B(#) at (, m) scanning point for

defect shape c® and Plorgs 1s the corresponding feature parameter extracted from the measured signal.

In this study, peak value is employed for the feature parameter of the PECT signal, as shown in Eq. (2),
where f represents peak time.

P(r) = B(r,t)|t:tO ©)
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The conjugate gradient (CG) based reconstruction scheme is used to predict the length and depth of
the wall thinning in each row. In this study, Eq. (3) is adopted for the direct calculation of the gradient

vector from the calculated electric fields for the transmitter-receiver type PECT probe.

By __ ZF(aj E'-(E’ +E, )as (. r)d} 3)

acw,i w,i

In Eq. (3), ovis the conductivity of the specimen in unflawed region, E: 1s the unflawed electric field

generated by unit current in the pickup coil, E; + Eef is the flawed electric field generated by the
excitation coil (including unflawed and perturbed field), is a coefficient to correspond the output of
pickup coil to the PECT signal, C,; is the rth wall thinning shape parameter at the w-th planar row
in width direction and S, (C,r) =0 is the equation of the defect boundary surface in w-th row. As for
the PECT signal, the feature parameter OP(r)/ ocC,,; in the signal of the gradient vector is extracted
from Eq. (4), where t= & (peak time obtained in Eq.(2)), as shown in Eq.(4).

OP(r) _ aB(r,1)|
ocC, . oc

W, i w,i tho

4

With the CG based optimization method, the shape parameter vector of wall thinning c® canbe
obtained through the following iteration procedure,
¢k =c*t+ak x(5c), (5)
where (5C)k is the updating direction in the kth iteration, which is chosen as the direction of the
conjugate gradient vector in case of the CG algorithm. This can be obtained using Eq. (6), according to

the definition of the CG algorithm.

(5,0 =| 2

W,i

2\K 2 \k-1

/za_g

o€

(5¢,) "+ (0l ac,,)" )
oc ’ ‘

W, i

a“ is a step size parameter selected as the value which can reduce &(C*) most efficiently. After

formulation it can be obtained as shown in Egs. (7) and (8).

- ko1 \2
akz—ii(am“ R%)x R, /ii(ap j (7

1=1 m=1 1=1 m=1

®)

al:)I,mk71 — z al:)I,mk71 acw,i - z 8F)I,mk7l ag k
oa oc,; oa“ oc,; | oc,,

w,i Wi

Based on the above algorithm, the flowchart of the wall thinning reconstruction procedure is shown
in Fig. 2. During iteration when the residual error is small enough, the computational feature extracted
from PECT signals will be very close to the objective feature extracted from the measured PECT signals,
which means that the iterative wall thinning shape parameters are near to the real ones. Therefore,
the stop conditions are that the residual error is smaller than a certain value &, or that the number of
iterations is larger than a set value N_. In the flowchart, the forward simulation part needs to be
repeated many times to calculate the PECT signals under different wall thinning parameters.

Therefore, the fast forward simulator is employed here and can significantly reduce the computational
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burden. According to the flowchart, an inverse analysis code has been developed for the reconstruction

of wall thinning from the measured PECT signals.

Initial shape of wall thinning Using databases
|

A 4

Forward calculation of PECT signal

A4

y

L M L M
Calculate residual error &(¢)=3>" (R, (c")-R%) 13> (P%)
1=1 m=1 1=1 m=1

Yes

‘ Stop &

Output

Residual error< &; 0
Number of iteration > N

b No

Calculate (sc)*, a* by CG algorithm

Update defect shape

A

Fig. 2 Program flow chart of inverse problem
(2) Reconstructed examples using experimental signals of pipe wall thinning

The inversion algorithm preceding and the corresponding developed inverse analysis code are
validated by 3D wall thinning reconstruction from the experimental PECT signals for the following
step.

A block of austenitic stainless steel 316L (AISI316L), with conductivity of 1.35%106 S/m, is employed
to simulate the big diameter pipe in NPPs as the host conductor, with length 300 mm, width 300 mm,
and thickness 10.5 mm. Wall thinning is located in the bottom side of the specimen which is shown in
Fig. 3. The size of the wall thinning is length 41.0 mm, width 15.0 mm, depth 6.0 mm. The shape of
length-depth cross-section is part of circle which is extended along width direction. To establish the
database for the fast forward solver, the selected possible wall thinning region (suspect region shown in
Fig. 3) is taken as 60 mm in length, 21 mm in width and 10.5 mm in depth, and subdivided into 420 (12
X 7 x 5) wall thinning cells.
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X: Width

Y: Length
X: Width

Fig. 3 AISI316L specimen and wall thinning shape

A pancake coil (inner diameter, 5 mm; outer diameter, 10 mm; height, 5 mm; and total number of
turns, 296) is applied as the excitation probe. Another pancake coil (inner diameter, 5 mm; outer
diameter, 10 mm; height, 5 mm; and total number of turns, 3446) is applied as the pickup probe whose
voltage is taken as the pickup PECT signal. The distance between two coils is set as 40 mm and the
lift-off is 0.5 mm. A square wave pulse 1s applied to the excitation coil as the driving current whose DC
component is 1.0 A, the period is 0.01s and the duty cycle is 50%. The probe is scanned over the suspect
wall thinning region part along the length and width direction. Figure 4 shows the experimental
schematic for wall thinning detection. Figure 5 shows the experimental signals of 2D scanning of the
distribution of peak value extracted from the transient PECT signal. Thus feature parameter of peak

value is employed for the profile sizing of wall thinning.
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Fig. 4 The experimental schematic for wall thinning detection

Fig. 5 Experimental signals of peak value exacted from transient PECT signals of 2D scanning

Considering the shape of OD wall thinning in the specimen, the length-depth cross-section is part of
circle manufactured in factory. In our model of simulation, half-ellipse is applied to similarly simulate the
real shape of part of circle. So the 3D wall thinning shape in our simulation model is half ellipse-column.

Figure 6 shows the reconstructed result after 150 iterations, where Fig. 6 (a) shows the 3D wall
thinning shape and (b) shows the length-depth cross-section of the 3D wall thinning shape, “0 mm” plane
in width direction. The shape parameter of the initial wall thinning is ¢= {-5.0 mm, 10.0 mm, -4.2 mm,
-4.5 mm, 4.5 mm}, and the reconstructed one after 150 iteration steps is {-20.02 mm, 17.79 mm, -5.74
mm, -7.5 mm, 7.5 mm} which is close to the true wall thinning shape in the specimen {-20.5 mm, 20.5
mm, -6.0 mm, -7.5 mm, 7.5 mmj}. The length reconstruction error is about 7.8% and the depth
reconstruction error is about 4.3%.

Figure 7 shows the corresponding peak values extracted from the scanning PECT signals, true
(experimental), initial and reconstruction ones. Figure 8 shows the relative residual error where the
relative reconstruction residual error is close to 2% up to 150th step. From these reconstructed results,
we can see that the size of the wall thinning can also be properly reconstructed from the experimental

signals. Through analysis, the possible reasons leading to the reconstructed error may exist in lift-off
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factor, model difference and also slight difference of coil dimensions between experiment and
simulation.
Concerning the time taken here, one iteration takes about 3 minutes and 428 minutes for 150

iterations.
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(a) 3D wall thinning shape: true, initial and reconstructed
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(b) Cross-section of 3D wall thinning shape, “0 mm” plane in width direction

Fig. 6 Wall thinning shape: true, initial and reconstructed;
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Fig. 7 Peak value of PECT signal: true, initial and reconstructed;  Fig. 8 Relative residual error
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TRE23EE #BiE

(1) An inversion algorithm for sizing of 3D wall thinning is proposed based on a fast simulator of pulsed
ECT signals and a deterministic optimization strategy.

(2) Reconstructed results using experimental signals of pipe wall thinning show that the profile of 3D
wall thinning with relatively simple shapes can be properly reconstructed using this proposed inversion

scheme.

R ETREHE
(1) High sensitivity probe development for wall thinning detection in carbon steel pipes.

(2) Implementation of wall thinning reconstruction for carbon steel pipes.
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1) Introduction

My work is about developing an image based measurement technique that can be used to analyze
the flexible wing movement in dynamic wind tunnel testing. For developing this technique we need to
understand some basic techniques related to 3D-photogrammerty such as camera calibration, target
tracking and analysis techniques. Previous work done related to the camera calibration, target tracking
and analysis techniques are given below.

2) Literature Review

For using this technique we need good understanding of camera calibration, target tracking and
analysis techniques. Some of these techniques are already discussed in previous literatures which are
given below.

a) Camera Calibration

Camera calibration is the process of relating the 3D test object z ”
- ject paint
coordinates to the 2D image coordinates by the two collinearity ~ i i

T

Ohject space

equations. Pictorial representation is given in this picture. ~

P

Moded

In these collinearity equations the camera parameters are Y #7
///ﬁ/\\
= = 7 P
- - I
- - s

Ferturbed

determined by  T. Liu et. al.[1] by solving the equations for mago point

AN

exterior and interior parameters separately. First the collinearity

equations are solved assuming that the distortion parameters are

—. = prctive centr
- o \ ;’;ﬂ__\, Principal paint
£ x
negligible which will give the initial values for the other frads b \xp j
parameters. Now these initial values are used to determine all the -

interior parameters using optimization method. Now using these accurate values of interior
parameters, exterior parameters are determined using resection method.
b) Target tracking

In photogrammetric methods tracking the targets on the test object to sub-pixel accuracy is very
important. This method of tracking can be done by correlating the image with the synthetic references.
The method given by Wim Ruyten[2] gives a good insight into how to determine the targets with
sub-pixel accuracy. The importance of this technique is that it can help in automatic detection of
registration target.
¢) Analysis techniques

The analysis techniques are used to analyze the images taken by a calibrated camera. T. Liu et.
al.[3] and Wim Ruyten et. al.[4] proposed two different methods to determine the 3D-coordinates of the
targets on the test object. Next is a technique to determine the orientation parameters of the test object.

Wim Ruyten[5] proposed a method by incorporating the orientation parameters in the camera
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calibration.

The importance of these two techniques is that the first technique can give the 3D-coordinates of the
target markers on the test object and the second technique helps in getting the test object orientation
parameters. These techniques are used as a base to develop new methods to analyze more complex
wing movement.

3) Progress

Since work has already been done on camera calibration, target tracking and 3D-coordinate
measurement, I used these techniques to develop the techniques required to analyze flexible wing
movement in dynamic wind tunnel testing. First I developed a technique to determine the orientation
of a rigid test object by using translation and rotation of axes method. In this technique the

3D-coordinates of the test object with respect to model coordinates are equated to the 3D-coordinates of

the test object with respect to the tunnel coordinate system
using translation and rotation of axes. This translation and
rotation of axes is the orientation of the test object.

But this method can only be used on rigid test objects. So
in order to use this method for flexible wing models another

trick is used. T. Liu et. al.[6] divided a flexible 3D-wing into a

number of 2D-airfoils for determining twist and bending as

shown in the following figure. But since the method uses a single camera method it cannot be used for
flapping wing motion. In order to analyze a flapping wing motion I planned on using this method of
breaking down of the 3D-wing into 2D-airfoils but with translation and rotation of all three axes on the
2D-airfoils. Thus we can analyze a flapping wing with high accuracy.

In conclusion I would like to say that the mathematical background has been completed till now and
application work in dynamic wind tunnel testing is remaining.
Background for future work

The mathematical background for analyzing the flapping motion is completed, but it has to be
tested experimentally before it can be used for other applications. This being the background for my
future work, I am planning a series of experiments first to validate the mathematical theory and then
apply it to a aerodynamic problem and analyze it using the theory developed.

Problems to be solved

There are two main problems to be solved. The first one being the accuracy of the method and the
second one being, application to a real life problem. In order to solve these problems the following steps
are taken. In the first step this method is used on a rigid body with known movement. This known
movement is compared to the results obtained from the analysis technique that is developed. This will
give me the accuracy of the system. Now once the accuracy of the system is established I will move on to
a flexible wing. This method will be used along with force balances and visualization techniques to
evaluate the effect flexible wing on the aerodynamic forces and flow structure. These visualization
techniques can be laser sheet technique or mini tuft technique. This will help us in evaluating the
technique

To solve the second problem this technique will be applied to a flexible rotary wing and analyze the

effect of flexible wing on the thrust. Once these experiments are completed I will try to analyze a
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flapping wing, which is the final goal.

HIRER
(AT EE~NDER]

1. Viren Menezes, Sharad Trivedi and Abhinav Kumar, “An accelerometer balance for the

measurement of roll, lift and drag on a lifting model in a shock tunnel”, Measurement Science and

Technology, 22(6), Technical Design note-067003, 2011

(F&FEK]
(EFR]

1. Proceedings of Eighth International Conference on Flow Dynamics , K. S. N. Abhinav Kumar,

“Reconstruction of Model Movement in Dynamic Wind Tunnel Testing”, TOHOKU University,
Sendai, Japan, November 9 — 11, 2011

—-373—



K4 B X

o o o o o oy

B DRI TR R 1 4 :
JREEE TR AT AT YA TR L B B |
B i
ST UBIROBRESE T CORBEFIT K R O |

TRi23FEE WMRMEHRE
[AF7E 5

HIEREE BICZEAAET D AR—AT T VXS B OFHABOEEE L e 5 5D ThH Y | fhx REREFE
PRI SN TS, ZHEDOREHMNOMSLOTZDIZIE, i ECRUNE DR 2 HH LBREIEE 0L 2
RFEHTREMEDRGEZAT O LWENH D, WINENBRREZBIT 2 7EO—2L LT ATV y Ry Ial
—Ya VnFEFohd, MEEFEFRURT AN T v FE—varvIab—F2E2HANT, ARX—ZT7
U OBREFEEE U THIERREOHELMIIE L CETe, LM LR L, MiEgFEEL ATy Ry Ial—
TarThHEval—Z Lo TIRARINDEENDIREIIZR D Z LN LN ERoT-, £Z T, W
FITHEEEDO VI 2L —va D L)
(R 2B A N A T R 2 b
—Ta s LERRIC, Y Ialb—ZZko
THR SN D EBI N RO S b 5
B EVORMBEERRT 5 L2 B L

Physical Model

Dynamics Calculation

F/1 Sensor :
Numerical
Motion Model

S s g, 3 = .
Motion Table E - Command /]

M1 "7y FE—variIab—%

LW E1T > 70,

[AF5ERR A ]
A47U?PViJV—5VioT
S A I 2L —va 15

Target Environment

Output

BRUCRDO TR —NHERT D2 L%,
ATV v RU R 2 b—# %X20R
TEICET ML LEREY R = L—
a NI Ko THER LT, ZOREFRNG
ﬁﬁyﬁ?*ﬁ;ﬁbfﬁofwéﬁ

F/T Sensor

Servo Dead Band

Input

Dead Time

Dead Time
Compensation

X2 ¥Ial—Ia EFNL

BAFERIZ L > TROZ R F—HRBELZ > TND Z ERNGhoTn, REALERIT) 2T — 212
D) AR DEBEERET HIOIHAINTND, ZOREFLEIZE > TRIZEAIND ZRLF
—ERDDE, TFAF T 2 L—F OB, RO REHOBIEIRTE T2 Z L35y
moT,

WIZ, ROZFVX—HREMET 2 EZ 2R E Lic, — D HIIAE e 7 v " Aivd 2 & Th
ICEASNDZRUF—ZFHESTEDLENI HEDOTH D, 2 BITAEHTELIC X - TRbiu -8t/ %
MMET DLV DO THD, EBRITRE LI FIEOF ML FRIZ K > TREEEZ (T o 7o, AR LERIZ X
2 BB HEHEARC B W CHHE CTh 5 b O D 1RO BT HEENREN S 72D, 1RO L - T
HNMEOHERZ AT o7z, TORER, ELCEFEL bAMNUERT 2 2 L3 ohole, Fio, REHAL
B K> THEASN D = RF — TR ORI ATT D 2 & D, OB K > THIEH 03

—374—



TA=BREF L TA L TRDD & THEEMOEMIZ XIS TE 5 2 & 2Ed L7,

HIRER

(F&FEK]

(EFR]
1. Fumihito Sugai, Xin Jiang, Satoko Abiko, Atsushi Konno and Masaru Uchiyama: "Stabilization of

Hardware in the Loop Simulation," in Proc. of the eighth Int. Conf, on Flow Dynamics, 2011.

(EW]
1 B, ZR, LRI, TR, NIE . WRTH R Y~ OREmERE N 7Y v R

— a3 al—arOREN, BRT 47 A AH v 7 AFES 11EERSUE, BA

Mtk p4s, 2011/5/26-28
2. PEVTERD, EHSUC, KRIREE, ZRK, ERE, NILEE . A 7Yy FE—varvIal—F0
CHLENFIIME" , ORT 47 A « A D b 7 RS 11 R SCE, B ABHE,

2011/5/26-28

—375—



K4 9FH ]

EREHE TSR T TR T R iR
polist o :
| EEABESEIRIC 31 B B IKAEAE D Tl |

FRi23FEE HMEREHBE
SRR3R, FADIT o T ERMPFRIEEINRIILL T D LB TH 5,

1) bR DU R

2) FECIE BRI 51 D fEHT

3) EWAMZEBIT HIHE R ~DBN

4) KET 7 =T =T REBLUONASAT > 7 L— U —F o ¥ —ifi
5) IRALIKFEIREFDIRBERNRHERZ DUV T

1) FdRERs DB R
ELRRRETOERERNS, M= ZVERIREIEY T, AR 2 R T 2 MEMERH B L 72
STz, TAUL, BRI REE 2 F EHGUAGE G 2 Vi L O EHRGERR) ~TiALiIAG, DAY
EMEOREN, B EREEHZIC LT, LTSRN EBbnoTc A ThDH, & TR, B
HI72 BRI O ARBERR COKFE - BBES LA Fakat Lz, F 7o RIS LA & Ok % f A bEas
(CHEAATT . FrHERBERS T T8 b —EFHAB L O 25 E 95 Z L2k 0 . KO EMTHMEZ LT,
Z OFER, FEROWESFLIZIE N, S BRI LA 72 E O 0, KB EERSEES LTV D F
R LT,

2) BELUEERIL S OfftT

ELIE TOMTERER T, BRERE OTT ML EZRIRTREFED1>TH L HE, /R, EWNE
BB DRI OfNTE T /UTIRZITEODER SN TV D, EREICEATE RV, 22T,
BEJAXA CIRERFHAEE N BRZ SN TV D, ZOBEKICHEENES L TnH= P Uid, iR
BN TTHIEBRE N RAET OHEEZA LTS, Ui >, JEKE ~i i I Re 2Ll il et o £ 7 uAk
BB TH D,

FeThDI, DIl LI UOTT 7' n 7T L2 ER L, B EJAXATIENM S 7B ROERE 2B
F 2 BHEEW DIES) T — ) DT 24T o T, Flo. TORREASFEDICFD THRE L7z, 201148 EK
DIEPETIT, WMEE WS EERROET /MELET A 747 & L TR TR | STEEZIT> T
Do

3) EPIMIIB T DHTERE R ~D SN

ELHITERCRITIBINDINT & B2 MA, ZTOMREFRCRE - o7 2 D) TREK L, FiZ, 5l
FRET HIE TR R A, YUV KRFPERIWRFOU =7 v a v 7 G@EE - Vo) THEE L, £z, BT
WRATZ X DT, FE R O BTV, T ORRREZICFDTHE LI,

—376—



ARDTETIE, FEADITIRBERER AT 9 TE TH o720y, RETHIE DB LV 20114 DORBER
BRSNS R o Te, LLRd b, WHEisEha T5ER) 7220 ) ~LMEREEZRTICY 7 b LIEHIC
L0, EROEIBREREFRRLTV =7 v a vy TOETRETDHICEST,

4) KET 7 —V=T KFBLUONASAT v 7 L— U —Ft & —7hl

NASA Langley Research Center (UL FLRC & FE)ICiE, FAO > T2 A R BE NN B 0O 48 35 1
BN OB D, £ZT, TNOLDORTAO Y 521772, 7o, LRCOMZERENZENEZ LTI/ &
O, HMZRRAT > 72, LRCORFTRHIZFRIEL, 1) TR LIEJAXAIZIIT DA REERR DB RIZ T 1 —
Ry 7 S5,

Ty — V=T KEFEIZOWTIE, C.P. Goyne#i% %35l L=, Goyne#HZ DWFIEE X, FAOED > T D
W7 —~ OHFEWIIERE TH 5, DR KRD BRIE, FAOELHFZER FRIZHOV \T%ﬁ%ﬁ“é%f‘%o e
(GoyneZFZ DIFFE 7 N—7" L FLORBFERDE TR/ D LD TH-T2720), iEimzi@L T, AVOER
DR E 2T HENTE o, ZORIE, REEICTE SN TV DIAXA TOBRPEETR~K & <
MkSh 2 b DTH D,

Flo, Uy — V=T RFETERIRO RF BT 572, 5 O 5 BIRITELINEAXC — 7 g Tidian)
Thh, Tﬁﬁﬁ"] Lba=—rThsd, T, SN MREORY: - ERASMEITROIOFLB I 2o
72 ZHUZ S EIIIH TRV E S 72, EVORBREFEDOAERE RNETHENTE T,

5) IRALIKFEIREF DIRBENZRHERFIZ DU T

AWFFE T, AHRBERIREL & L OKFEEHWTE 2, L, K[k a 2 b S ¢ 28 E LT,
RACKFBEIOERN & EZ 5N D, DX T, KEEDN D DOERTIINERDIKIE L IT R D RAVAKTBR
BEO BT AL TV DN D RAGKERE OBRBENRHER Y — LSBT h D,

BIED L Z A, RALKFERTORIENE T 0 7T D (KFEOZ > O L7, UL, FEERIC
RIEEZESETHD L, KFEOHA L RO FETIIEAN LY — L MERR SRR WS L7, HTE,
R - MEREZH# T TS,

Tk 2
(AT EE~ADER]

1. Junji NODA, Sadatake, TOMIOKA, Muneo IZUMIKAWA, C. P. GOYNE, R. D. ROCKWELL, Goro
MASUYA, “Estimation of Enthalpy Effects in Direct-Connect Dual-mode Combustor,” Special
Issue on International Conference on Flow Dynamics (ICFD2010), Journal of Thermal Science and
Technology, Vol.6, No.2, July. 29, 2011, pp. 289-296

[(Pe#R]
(Em]

1. KERRHHE, BFHEME, AR, BRERK, "HERE N CTOBLEERICOWTO—RITHT, 7 55
WS LR A, KRR, ARSI, 2012461 H. STCP-2011-074

2. E?Eaﬁﬂ KPR, SRER, AT A I N DT A KOTET ML, 7 B AL

AL SR 201 2455 70 H NS 13RI AT FH A R o R Y U A, 6, 20124:3H . (1,

%’v\éi‘%%m)

(EFR]
1. Junji Noda, Sadatake Tomioka, Muneo Izumikawa, C. P. Goyne, R. D. Rockwell, Goro Masuya,

“Comparison of Dual-Mode Combustor Performance with Various Heating Methods,” 47th

—377—



ATAA/ASME/SAE/ASEE Joint Propulsion Conference & Exhibit, San Diego, California, USA,
August 2011, ATAA-2011-6087. (F15)

dJ. Noda, T. Kochi and G. Masuya, S. Tomioka and M. Izumikawa, R. D. Rockwell Jr and C. P.
Goyne, “Comparison of Wall Pressure Distributions in Dual-Mode Combustors among under Three
Heated Flow Conditions”, The 6th SNU-Tohoku University Joint Workshop on Next Generation
Aero Vehicle, Octover, 2011.( 1 58)

Junji Noda, Sadatake Tomioka, Goro Masuya, “Quasi-one-dimensional Modeling of Supersonic
Combustor,” 8th International Conference on Fluid Dynamics, OS12-11: The Seventh

International Students/Young Birds Seminar on Multi-Scale Flow Dynamics, Sendai, Japan,
November 2011, pp. 496-497. (F15H « KA ¥ —)

—-378—



AV A

FiE  LSTZERHsR S 27 L7 A o T R R 3 4
REHE TR S AT 07 VA LS N RN B
W FEERE

The fabrication and characterization of carbon nanotube composite

microstructures and their applications in the microstage for ultra-high density
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Introduction

The goal of research work in this year is to develop a hybrid translational XY-microstage with the
hinges of CNT (Carbon Nanotube)-carbon composite microstructures. The CNT-carbon composite is one
of the superior elastic materials and no mechanical hysteresis for actuators in microsystems. In this
research, the CNT-carbon composite has been used as hinge parts of the Si XY-microstage. The elastic
modulus of the composite is smaller than that of Si, therefore, the moving parts in the microstage can
be more flexible.

Fabrication and characterization of CNT-carbon microstructures

In order to investigate the mechanical properties of the CNT-carbon composite microstructures and
applications in microsystems, the high aspect ratio CNT-carbon composite microstructures are
designed and successfully fabricated by our novel fabrication technique based on the micromolding and
pyrolysis of a resist (SU-8) mixed with 1% of CNTs.

CNT-carbon composite microstructures including cantilevers, crossbar rings, both-side bridged
microstructures have been fabricated according to our design. Specific types of microstructures with
different size and high aspect ratio have been fabricated. In the fabrication process, a Si micromold
fabricated by photolithography and deep ICP-RIE (Inductive Coupled Plasma Reactive Ion Etching)
was used for CNT/photoresist filling, and then the CNT/photoresist was converted to CNT-carbon
composite microstructures by pyrolysis process.

The fabrication starts from patterning of the Si micromolds by photolithography and deep ICP-RIE.
The Si side walls after etching are smoothed by Hz annealing at 1200°C with the flow rate of 0.1 L/min
of Hz, the pressure of the annealing chamber is 50 kPa, and the time period of annealing is 30 min. A
resist (SU-8 50) mixed with 1% of CNTs was used as filling material. Then, the CNTs/resist was filled
into the Si micromolds by backside pumping, squeezing, and remained CNTs/resist on the substrates
was removed by Oz plasma, and the CNTs/resist was converted to CNT-carbon composite
microstructures by pyrolysis process at 400°C in N2 gas for 1 hour. In order to fabricate hybrid
silicon/composite microstructures, the photolithography and deep ICP-RIE were performed again to
release the composite microstructures. The 2nd pyrolysis at higher temperature of 600°C than that of 1st
pyrolysis was performed after deep ICP-RIE to reduce the shrinkage/depression of the composite
microstructures. SEM images of released cantilevers were shown in Fig. 1.

For the investigation of mechanical properties of candidate microstructures, the Young’s modulus of
the composite is estimated from the resonant frequency of the composite cantilevers that was measured
by a laser Doppler vibrometer, and the tensile stress-displacement was measured by using the
both-side bridged composite microstructures and designed applied-force tensile test instrument. From
the tensile stress-displacement measurement, the Young’s modulus and fracture toughness can be
obtained. The density of composite microstructures was estimated from the weight of the CNT-carbon
film fabricated by the same pyrolysis process as composite microstructures. From the resonant
frequency = 237.90 kHz of one cantilever with a length of 700 pm, the Young’s modulus £ of
CNT-carbon composite is estimated to be 105.8 + 3.2 GPa. The ¢ factor of the resonance is
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approximately 30 in ambient atmosphere. The mass shrinkage of pyrolyzed SU-8 (50 cp) films after
600°C pyrolysis process was 40.2%, therefore, 1% CNTs/photoresist became 1.66% in this process if
supposed that the mass of CNTs doesn’t change. The Young’s modulus of SU-8 pyrolyzed at 600°C was
32 GPa, thus, the Young’s modulus was increased by approximately 230% by adding 1.66% of CNTs as
reinforcing agents.

CNT-¢carbon

Fig. 1. SEM images of the fabricated composite cantilevers.
Design and fabrication of Si-PZT microstage with CNT-carbon