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To All People around the World,

We thank you very much for your enormous support for our recovery and
reconstruction mission in areas devastated by the Great East Japan Earthquake in
March 2011, given the tough economic conditions. Over the past five years, we have
overcome numerous difficulties with the cooperation and support of industry,
academia, the government, banks, and residents in the affected communities.

Thanks to your great support, most of the devastated areas have begun to recover to
their previous state, but the region is still under reconstruction and challenges
remain.

We intend to continue development in the future by facing challenges one by one and
by strengthening the bonds between us—the importance of which was recognized in
the aftermath of the earthquake.

In this situation, the automotive industry is widely considered to be a major center of
opportunity because of its economic impact. All over the Tohoku region and especially
in Miyagi prefecture, expectations for the automotive industry are great. Emblematic
of this expectation is the recent startup of the Toyota Motor East Corporation.

Our project, the “Strategic Regional Innovation Support Program,” supported by
MEXT (Ministry of Education, Culture, Sports, Science and Technology) was begun in
July 2012. This project was established to advance the reconstruction and revival of
the Tohoku region through the development of new products and systems, based on
the collaborative efforts of industry, academia, and government. This collaboration
has been strengthened by the diverse R&D activities at Tohoku University, a leader
in national and international education.

Tohoku University is a research-oriented university and has been involved in
numerous collaborative efforts with big business and to a lesser degree with smaller,
local businesses. As one might assume, the development of local businesses is of great
importance. Since June 2012, we have held a wide variety of events: hosting a
research information session for local business people, holding over fifty lectures for
manpower training, arranging visits for local business people to more than forty
laboratories, encouraging our researchers to tour local companies at their invitation,
and promoting poster presentations by all the laboratories that have joined the
project. These events broke down the barriers separating the university from local
businesses and as a result a number of new collaborative activities have emerged.

In this year’s international conference, we will focus on progress toward the
introduction of research and technology and progress since the Great East Japan
Earthquake and future prospects. Our project members include a wide range of
individuals from Tohoku University laboratories, from research groups in Miyagi
Prefecture, and from regional companies. These are people who have desperately
labored to restore the damage done by the earthquake and the tsunami, and they are
still endeavoring to do so. We would like to share with people from all over the world
the new technologies and products that were created by overcoming these very great
difficulties, helped in no small way by the immeasurable power of human beings to
confront adversity and reach beyond themselves to achieve their goals. We hold this
year's international conference with such a desire.

Katsuto Nakatsuka, Director

Akira Miyamoto, Chairman of Research Promotion Committee



Contact

Project Office

Intelligent Cosmos Research Institute Corporation
Next Generation Automobiles Division

Address:
Miyagi Fukko Park, 3-4-1 Sakuragi, Tagajo, Miyagi, JAPAN 985-8589
Phone: +81(JAPAN)-22-352-7462  Fax: +81-22-352-7463

Research Promotion Committee

Miyamoto Laboratory
New Industry Creation Hatchery Center, Tohoku University

Address:

403 NICHeII, 6-6-10, Aoba, Aramaki, Aoba, Sendai, Miyagi, JAPAN 980-8579

Phone: +81-22-795-7233 FAX: +81-22-795-7235
E-mail: ¢_innovation@aki.niche.tohoku.ac.jp

Please visit our official website for details of the project;
Www.miyagicar.com

If you have any inquiry, please contact the laboratories and companies
directly. And please don’t hesitate to contact the Research Promotion
Committee to refer which of them may help you.



International Conference “Global/Local Innovations for Next Generation Automobiles”

Organizers: A. Miyamoto (Tohoku University), P. Kapsa (Ecole Central de Lyon),
M.C. Williams (AECOM, USA) and K. Nakatsuka (Intelligent Cosmos Research Institute)

Joint Session of Thirteenth International Conference on Fluid Dynamics (ICFD2016)

0OS18: “Global/Local Innovations for Next Generation Automobiles”

*Date*: October 11™ & 12,2016

*Conference Site*: Sendai International Center, Sendai, Japan

*Registration Fee*: Free

*Website*: http://www.miyagicar.com/
http//www.ifs.tohoku.ac.jp/icfd2016

*Presentation materials*: http//www.miyagicar-en.com/download/

Tuesday, October 11

10:50  Opening Remarks: Akira Miyamoto, Philipe Kapsa, Mark C. Williams, and Katsuto Nakatsuka

Session1: Progress of cutting-edge technologies

11:00- 11:20

11:20-11:50

11:50-12:10

12:10-13:00

THE EVOLUTION OF HONDA’S ELECTRIC DRIVE SYSTEMS AND THE
COMPANY’S LATEST TECHNOLOGIES

Minoru Noguchi, Honda R&D Co., Ltd., Japan

The Power of Text Mining

Jan Vom Brocke , University of Liechtenstein, Liechtenstein

System engineering - the strategic tool for sustainable development
Wolfgang G. Winkler, HAW Hamburg, Germany

Lunch Meeting / Sakura 1

Session2: Approaches to the development of technologies

13:00-13:20

13:20-13:40

13:40-14:00

14:00-14:05

Mechanism analyses of tribological phenomena in automotive parts

Ryoichi Honbo, DENSO CORPORATION, Japan

Psyochological evaluation of driving-fun

Hiroko Kamide, Nagoya University Institute of Innovation for Future Society, Japan
Microporous/Mesoporous-based Automotive Exhaust Catalysts: Performance,
Characterization and Development

Selvam Parasuraman, National Centre for Catalysis Research, India

Break



Session3: Progress since the Great East Japan Earthquake and Future Prospects

14:05-14:35

14:35-14:55

14:55-15:15

15:15-15:35

15:35-15:55

15:55-16:15

16:15-16:20

Building knowledge Network

Toshio Kato, Intelligent Cosmos Research Institute, Japan

Tatsuya Watanabe, Prospine Co., Ltd., Japan

Tsutomu Iwama, Industrial Technology Institute, Miyagi Prefectural Government, Japan
Breakdown of Safety Myth in Mega-scale Systems

- The accident of Fukushima Daiichi nuclear power plant -

Shigenao Maruyama, Tohoku University, Japan

Microstructure and Mechanical Properties Evolution of Biomedical Co-Cr-Mo Alloys
Produced by Manufactured by Electron Beam Additive Manufacturing

Akihiko Chiba, Tohoku University, Japan

High Value Manufacturing for Automobile Applications

Tsunemoto Kuriyagawa, Tohoku University, Japan

Regional Innovation by Advanced Mobility System Research & Development
Fumihiko Hasegawa, Tohoku University, Japan

Miyagi Prefecture's Restoration and Reconstruction Efforts

Shigenori Mita, Chief, Promotion office for the automobile industry,

Miyagi Prefectural Government, Japan

Break

Session3: Progress since the Great East Japan Earthquake and Future Prospects-2

16:20-16:30

16:30-16:40

16:40-16:50

16:50-17:00

17:00-17:10

17:10-17:15

17:15-17:20

17:20-17:25

17:25-17:40

Progress: IWATE Regional Innovation Area for Next Generation Mobility
Takashi Imaseki, Sub Project Director, Iwate Industry Promotion Center, Japan
Development of the nondestructive evaluation technique and novel functional materials
for security, safe and energy saving society

Hiroyuki Miki, Tohoku University, Japan

Supercritical Fluid Technology toward Sustainable Society

Hiroshi Inomata, Tohoku University, Japan

The frontier of Wireless Power Transmission

Hidetoshi Matsuki, Tohoku University, Japan

Ceria-Based Mixed Conductors for Gas Separation and Storage

Hitoshi Takamura, Tohoku University, Japan

A Compact, Lightweight and Millimeter-Accurate GPS Logger

Naoto Miyamoto, Tohoku University, Japan

Road standard and facilities

Motomune Kataoka, Tohoku University, Japan

Humidity Sensors for the Next Generation of Automobiles

Patrick A. Bonnaud, Tohoku University, Japan

Discussion Time



18:00 - Move to the Westin Hotel by Taxi -------
18:30-20:30 Worldwide Leaders Dinner Party of Next Generation Automobiles / the Westin Hotel Sendai

Wednesday, October 12
ICFD Joint Session OS18
9:00-9:30  OS18-1  Status of Fuel Cell Technologies for the Transportation and Energy Industry
Mark C. Williams, AECOM, USA
9:30-10:00 OS18-2  Japan's Energy Choice: Renewables or Nuclear
Noriko Hikosaka Behling, Author/Analyst, USA
10:00-10:30  OS18-3  Tribology approach for next generation automotive engines
Philippe KAPSA, Ecole Centrale de Lyon, France
10:30-10:40  Break

Session4: International Frontier Technologies

10:40-11:00  Rare earth materials technology towards next generation automobiles
Dongfeng Xue, Changchun Institute of Applied Chemistry, Chinese Academy of
Sciences, China

11:00-11:20  Evolution of U.S. Driverless Vehicle Policy
Thomas Behling, CENTRA Technology Inc., USA

11:20-11:40  Giant micro-photonics for engine ignition and sensing
Takunori Taira, Institute for Molecular Science, Japan

11:40-12:00  Smart Society 5.0 Enabled by MEMS
Shuji Tanaka, Tohoku University, Japan

12:00-12:50  Lunch Meeting / Sakura 1

Session4: International Frontier Technologies-2

12:50-13:10 MEMS (Micro Electro Mechanical Systems) and open collaboration
Masayoshi Esashi, Tohoku University, Japan

13:10-13:50  Present and Future of Batteries for Electric Vehicles

Osamu Yamamoto, Mie University, Japan

SessionS: Poster Presentations
13:50-14:40  Oral presentations for poster
Shunsuke Tatsumi, Tohoku University
Hiroyuki Kosukegawa, Tohoku University
Hideyuki Takahashi, Tohoku University
ABU UBAIDAH BIN SHAMSUDIN, Tohoku University
Kenta Aoyagi, Tohoku University



14:40-15:20

Akihiro Hayakawa, Tohoku University
Ryuichi Kobayashi, Tohoku University
Takayuki Nihei, Tohoku University
Kyosuke Ueda, Tohoku University
Mitsuru Sato, Tohoku University
Takeshi Chiyokubo, Industrial Technology Institute, Miyagi Prefectural Government
Masashi Mizukami, Tohoku University
Akichika Kumatani, Tohoku University
Masahiro Nishizawa, Tohoku University
Hitoshi Soyama, Tohoku University
Takenobu Hongo, ASTER Co., Ltd.

Li Guangqiao, Tohoku University

Poster presentations

Session6: Challenge for the Future

15:20-15:40

15:40-16:00

16:00-16:20

16:20-16:50

Multi-Fuel Engine Project

Kazuhiko Kami, HANA ENGINEERING JAPAN, Japan

Modern Drivetrain Lubricaiton Demands

Yoshiaki Higuchi, Lubrizol Corporation, Japan *on behalf of Timothy Newcomb
Architectured polymer based materials for energy conversion

Jean-Yves CAVAILLE, INSA Lyon, France

General Discussion

Concluding Remarks : Akira Miyamoto, Philippe Kapsa, Mark C. Williams and Katsuto Nakatsuka

17:00

18:00-20:00 Worldwide Leaders Dinner Party of Next Generation Automobiles/

Hotel Sakan, Akiu Hot springs






Poster Presentations



Academic Presentation
-The Development of Innovative Three-way Catalysts via Solvothermal
Reactions

*Creation of Functional Materials by Environmental Friendly Processes
Yin Lab

*Human- and Environment-Friendly Supercritical Fluid Technology
*Super-Critical Fluid Technology
Inomata Lab

-Synthesis of Hybrid Nano-Particles and Application to Functional
Materials
Muramatsu Lab

*New catalyst for automobile using organic-inorganic Hybrid nanoparticles
*Supercritical Nanomaterials Technology
Adschiri Lab

- Next-Generation Advanced Mobility System

*Development of the Next-Generation Advanced Mobility- System
Technology for New Industry Creation in Local Areas

New Industry Creation Hatchery Center

*Vehicle and Driver evaluation technology for the next generation mobility
- Efforts to elderly support from the mobility
New Industry Creation Hatchery Center

*Next Generation Advanced Mobility System Research Project
Tagajo Center
New Industry Creation Hatchery Center

-Next Generation Advanced Mobility System Research Project
LITHIUM ION BATTERY MANUFACTURING LINE
New Industry Creation Hatchery Center

-Motor Technology for Next Generation Automotive

*Technology of Design, Analysis and Control for High Efficiency Motor /
Generator and Power Transmission / Distribution Device
Ichinokura/Nakamura Lab

*Recycling Technologies for End of Life Vehicles
-Towards constructing the resource-recycling society
Nakamura Lab

*System Robotics Laboratory
Kosuge/Kinugawa/Wang/Hirata Lab

*Development of Thermal Barrier Coating for Black Automobiles
*Radiative energy control for energy saving
Maruyama/Komiya/Okajima Lab

*Hydrides for Energy Applications
Orimo Lab
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-Nanoscale Imaging of Living Cells using Nano-Scanning Electrochemical
Microscopy
-Development of Nano-Scanning Electrochemical Cell Microscopy

for Analyzing Ton Transport in Lithium-ion Batteries
Matsue Lab

-Development of functional nano-eco materials for energy and environment
in the environmentally benign systems

= Effective utilization of conversion EV and solar power generation

Tohji Lab

*Manufacturing Technology of Automotive Power Semiconductors
-Measures for the Great East Japan Earthquake
Sugawa Lab

*Development of Non-destructive Evaluation Technology and Functional

Friction Materials for Safety/Relief and Energy Saving
Takagi/Uchimoto Lab

*Manufacturing industry based on science and technology to establish a
safe and secure society
- Supports for industry by human resource development programs

and research equipments
Shoji Lab

*New Solid-State Joining Processes for Automotive Industry

*Development of innovative joining technology
Kokawa Lab

- Advanced Manufacturing Technology Utilized Nano-Precision Machining
-Design, Creation and Manufacturing for Sustainable and Sucure Future
Kuriyagawa Lab

- Innovative Casting Technology
Anzai Lab

- Effect of Build Angle on Tensile Property of Inconel 718 Fabricated by
Electron Beam Melting (EBM) Process

*Electron Beam Melting (EBM)

Chiba Lab

* Suppression of Crack Initiation of Metallic Materials by Using a
Cavitating Jet in Air

*Novel Developments of Cavitation Technology

Soyama Lab

-MEMS Based Safety Systems for Automotive
-MEMS (Micro Electro Mechanical Systems)
Esashi Lab

-Thermal Imaging using Temperature Sensitive Paint
*MEMS devices for future life
Tanaka Lab
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- Investigation of combustion phenomena, development of diagnostics and
analysis method

-The roles of combustion in energy and decomposition of wastes
Kobayashi Lab

-Toward new concept combustion technology
Maruta/Nakamura Lab

*Multiscale, Multiphysics Modeling/Simulation for Next Generation
Automobiles: Catalysts, Tribology, and Batteries

- Global and Local Research and Development Progresses in the
Environment and Safety Fields

Miyamoto Lab

*Fabrication and OSC Property of Oriented Fe-based Complex Oxide

Grains by Microwave Irradiation
Takizawa Lab

*Catalysis for conversion of next-generation resources
Tomishige Lab

*For high performance permanent magnets
Sugimoto Lab

* Automation of physical distribution and traffic using robot technology
Tadokoro Lab

-Frontier of Wireless Power Transmission
Matsuki/Sato Lab.

*Development of In Situ Measurement Techniques for Lithium-ion
Batteries
Kawamura Lab

*Energy Conversion Devices Based on Solid State Ionics
Takamura Lab

-Nanocrystalline Li-MSiOs and Li:MPO.F (M=Fe, Mn, Ti and Co) cathode
materials synthesized via supercritical process
Honma Lab

-Green Nanodevice by Super Low Damage Process
Samukawa Lab

-Core Technology Consortium for Advanced Energy Devices
Samukawa Lab

*Development of Al doped Ca3s TaGa3Si2014 piezoelectric crystals
Yoshikawa Lab

- Nanotechnology Platform : Structural Analysis
Toyohiko Konno Lab

- Ultra-low Friction Technology Area, Tohoku Innovative Materials
Technology Initiatives for Reconstruction (TIMT)
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Kurihara Lab

*Creation of Advanced Mechanical Systems by Control of Nanointerface
Adachi/Takeno Lab

*Ultra Low Power Consumption Display for Next Generation Automotive:
Spatially Imaged Iris-plane Head Up Display
Uchida Lab

*Image Sensing Technology Breaking the Limit of Pixel Resolution
Aoki Lab

*Future Created by Computer Vision
Okatani Lab

- Functional Brain Imaging Prompts Innovations in Next-generation
Automobiles
Kawashima Lab

* Establishment of Minimally Invasive Cell Therapy for Diabetes by
Introducing Interdisciplinary Approach
Goto Lab

-Production of Low-Cost and Highly Functionalized Titanium by
Controlling the Light Elements
Narushima Lab

Industrial Presentation

* Automotive Industry Support using ITIM’s Open Equipment

*Local Industry Reconstruction Support

Industrial Technology Institute, Miyagi Prefectural Government (ITIM)

*An accelerator-synchrotron-superconductivity - research facility
high-precision constant current power supply

*Clear the way to the Future with Measurement, Control and Saving Energy
Technology

Kudo Electronic Co., Ltd.

-Industrial labor-saving machinery- Hikichi Seiko automatic machine
~We help customer’s “solution annoyances, production reform
&improvement, and efficiency ~

Hikichi Seiko Co., Ltd.

*To a company making “only one”
*To the only one manufacturing company
Tohoku Electronics Co., Ltd.

*In a Development Early Stage the Proposal of the Die-Casting Form which
Considered Quality Cost by Original Casting Technology

*We meet the various needs of customers.

Iwaki Diecast Co., Ltd.

-We’ 1l make Zinc alloy, Aluminum, Die-cast prototype, Casting parts
machining of 500g or less!
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-The World’s Best Processing Technology of Zinc Alloy, Aluminum, Die
Casting, and Casting Part
Horio Seisakusyo Co., Ltd.

* Contribution to the Automotive Electronics Field using Photonics
Technology

*Exploring the Unknown through “Light”

Hamamatsu Photonics K.K.

- Providing the best solutions for customers with “Only One” technology.
- Providing The World with Better.
Daisho Denshi Co., Ltd.

-We provide “New familiar Hybrid”
My Car Plaza Eco Custom Division Corporation

«"LNG-DDF”, Main figure in the shale gas revolution
* Next-generation multi-fuel engine

High torque and high environmental performance multi-fuel system
Hana Engineering Japan Co., Ltd.

-Searches for five senses functional sensing
-Search for the five senses feature of the human being
Miura Sensor Laboratory, Inc.

-We pursue “Manufacturing” that meets customer needs precisely and
promptly

* Contribute regionally and grow ourselves with our technology

MG Co., Ltd.

*We can deal with mass production press process, precision machine process,
mold planning, production, labor saving machine planning, processing,
assembling, and so on.

- Progress Since the Great East Japan Earthquake and Future Prospects
Iwanumaseiko Co., Ltd.

-Frontier company of magnetic power transmission
Prospine Co., Ltd.

*Our Key word is Speed! We aim for competitive manufacture
* Contribute to the product development by our speedy manufacturing
KYOYU Co., Ltd.

*SME Innovate in Next-Generation Automobiles
-Development proposal company born from adverse circumstances
Aster Co., Ltd.

* Automotive Components and Systems
-Aim to be a company for which sustainable growth is possible.
ALPS ELECTRIC CO., LTD.

= Efforts for Embedded Industrial Promotion of Miyagi Prefecture
-Recovery from the Great East Japan Earthquake
-Collaboration with Kansai Area-
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META :Miyagi Embedded Technology Association

*Designing & Manufacturing Service of Electronic Equipment & Desk Robot
COSMOSWEB Co., Ltd

- Contribution to technology with attention to environment and people
-Becoming Nel for capacitors in the energy field
Nippon Chemi-Con Corporation

- Color anodized
Kyowa Aluminum Industry Corporation

-Plating Business
Toho Mekki Co., Litd.

*From Yamagata, we aim to technological innovation of noise filter coil
Ueno Co., Ltd.

*Challenge to The State- Of —The Art Image Processing & Next Generation
Vehicles
Tohto C-tech Corporation

*Venture Capital for Innovation In Tohoku
Tohoku Innovation Capital Corporation (TICC)

* Vigorous and Creative Industry Development
Miyagi Industry Association

*Create the Future of an Affluent Society
~ Contribution for people and companies by solid production techniques~
Miyagikasei Co., Ltd.

*Using electric vehicle COMS Car Sharing system
Toyota Tsusho Corporation

= ~Defect detection technology on the mirror surface by the image processing
~ Surface defect inspection unit SSMM-1

By three projects corporaion

* Auto industry support through technology seeds

AKITA Industrial Technology Center

*To provide our customers with the added value different from the other

companies based on innovate material
NEC Tokin Corporation

*Towards a leading manufacturer of next generation
Ricoh Industry corporation Tohoku plant

*From planning, designing to manufacturing, valuation, servicing of
electronic devices
K Technology Corporation

-We propose an image inspection system of world-class
Inspec Inc.
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*Supported by high technology business that value
Altech Corporation

*“Complete Support” for Miyagi Industry
Miyagi Organization for Industry Promotion

- Analysis/evaluation, investigation, and analysis technology for

next-generation automobiles
JFE Techno-Research Corporation (Tohoku Branch)

*We Support Regional Manufacturing Companies
The 77Bank, Ltd.

 Efforts to the automotive industry promotion in Akita
AKITA Prefecture Department of Industry and Labor
The Akita Center to Implement Vigorous Enterprises

= Next generation hydrogen production process can realize Hydrogen Energy
Society
Renaissance Energy Research Corporation

-High thermal conductivity silicon nitride substrate, heat sink material
Japan Fine Ceramics Co., Ltd.

" Iwate Center of Development for the Novel Human- and Eco-friendly
Vehicles " Regional Innovation Strategy Promotion Project
Iwate Industry Promotion Center

-Reinvention of Our Eco-Friendly Molding Factory
Plamoul Seiko Co., Ltd.

-Embossed carrier tape and electronic component manufacturing
OKURA Industry Co., Ltd.

-Pursuing the Ultimate Cross-media Advertising
AXW Co., Litd.

-Recycle spent Organic Solvents & Alcohols by Distilling Contribution to
Resource Circulation Society
MITSUMARU Chemical Corporation

*Multi-Kind and Small-Quantity Automotive Aluminum Forging
ALTEX CO., LTD.

- Solutions for Automobiles and Auto Components

Engineer Science Co., Litd.

International Presentation

*Ruthenium-containing Ordered Mesoporous Silica: Promising Catalyst for
Reduction of NO by CO

-NH3-DeNOxperformance of the composite [Fe-Beta + Fe{Mn}-MCM-48]
catalyst: Combining SCR activity and NH3 oxidation activity for NH3 slip
removal

*Mesoporous Materails for Automotive Exhaust Catalysts

Parasuraman Selvam
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Academic Presentation
Research and Technology at the Tohoku University




































































































































































































































Industrial Presentation
Technology and business introduction of local companies
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International Presentation
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