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[Abstract)
The Faculty of Engineering at Niigata University has succeeded in the development of the
Quick Hydrogen Sensor, which detects hydrogen gas in the air within 0.1 second by using
an electromotive force for the first time in the world. This sensor was invented during the
fundamental research on metal and hydrogen by studying the behavior of hydrogen in metal.
Having formed a task force of technology experts for the development of the sensor, Niigata
TLO Inc. has also contributed to the commercialization of the Quick Hydrogen Sensor for
fuel cell vehicle (FCV) by licensing the technology to a local company.

[Summary of the technology transfer]
@Technological Impact
-Introduced the sensing method due to the electromotive force (EMF), given by the
difference in chemical potential of hydrogen on the both electrodes. The sensor detects

hydrogen gas leakage in the air selectively within a second.
Sensor with durability. Operative temperature: 150°C (302°F) / Humidity: 95%RH
-Development of the hydrogen sensor with the minimum detectable concentration of 0.05 %
-Downsized the sensor by making into a microchip of 5 grams or less in weight (about one-

100th of the conventional sensors)
-Development and commercialization of the reliable detection system and fail-safe system
*Added a communication function to the sensor
@Market Impact
The collaboration team has succeeded in the development of the microchip sensor with high
response speed and high sensitivity. Although it will still be years before the prevalence of
FCV, there is a possibility of the commercialization of the fuel cell co-generation system for
households and businesses in several years. Hydrogen gas is also used in such facilities as
petrochemical plants or refineries and the promotion of the sensor has covered those fields.
OEstimated Market Size for the Hydrogen Gas Sensor

<Japan> Year 2010: Approx. 700 million JPY - 2 billion JPY
Year 2020: Approx. 5 billion JPY - 10 billion JPY
<World> Year 2010: Approx. 14 billion JPY - 50 billion JPY
Year 2020: Approx. 100 billion JPY - 300 billion JPY

(Source: Statistics issued by the Agency for Natural Resources and Energy, Mar. 12, 2004)

Project Background

Techno Link was seeking the possibility of a
new business development when Niigata TLO
first introduced the technology of the sensor.
Techno Link fully understood the potential of
the sensor and decided to commercialize it
through the technology transfer.

Funding History

NEDO: Grant for Practical Application of
University R&D Results

JST: Creation and Support Program for Start-
Ups from Universities

University: Selected as the focal research
project of Niigata University

Intellectual property protection

Patent Pending: Japan - 3 / Overseas - 3
Hydrogen Gas Sensor
WO 2005 / 080957 A1
Hydrogen Amount Sensor and Hydrogen
Storage Device
WO 2007 / 020732 A1
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Detects hydrogen gas leakage within
0.1 second. / Capable of being made
as a microchip of 5g or less / Shows
much better performance in microchip
form, response speed, durability, and
production cost compared with the
conventional hydrogen sensors

Sensing Element ‘

(Enlarged Sensing Part)
-Sensing Element (Upper) 1.2mm
-Control Part (Lower) 5.3mm

Turning point in the Project

O A team of technology experts who can fully understand the potential of new

inventions and society’s needs

O Daily efforts to obtain trust and information from the local community

O Providing companies with thorough explanation of the potential of the new
inventions and the credibility of the patents

For more information, contact : Shigeo Kotake, Research Support Department, Niigata University, +81-25-262-7613, kenkyo@adm.niigata-u.ac.jp
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Visualization System for 3D Structural Analysis of Fuel Spray

Key Phrases: Advances visualization technology, Responds to needs of job site, Transfers technology to a local company
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[Abstract)

In response to a request by Nippon-Nozzle Precision Machine Co. Ltd. for technical
assistance in designing a new nozzle, the Fluid Dynamic Research Group of Saitama
University developed a system for analyzing the 3D structure of fuel spray. The system
was developed by combining the technology of qualitative visualization with the image
processing of laser technology. While the system has been transferred to Nippon-Nozzle,
collaborative research with Saitama University continues, and patents for the technology,
for which practical uses have been established, are presently being applied for.

[Summary of the technology transfer]

@Technological Impact

By combining optical and image processing technologies, a diagnostic tool for analyzing the
3D structure of fuel spray has been developed that can simultaneously measure a droplet’s
diameter and 3D velocity. Since the structure of fuel spray is an important factor in the
efficiency of combustion, fuel spray diagnostic technology is important not only for designing
more efficient nozzles for internal combustion engines but for analyzing various kinds of
sprays. Thus, the diagnostic capabilities of the technology can be applied to various
technical uses.

@Social Impact
As more people have become concerned with the perilous state of the earth's environment,

energy-saving technology has become a crucial element in addressing environmental issues.

Since the combustion engine is one of the primary contributors to environmental destruction,
emissions control is of paramount importance, and emissions are reduced with engine
efficiency. Thus, by improving the efficiency of combustion, fuel spray diagnostic technology
also decreases destructive effects on the environment.

u

Project Background

Nippon-Nozzle initially consulted Saitama — 4; ;
University for technical support in developing an | - i

evaluation system that would improve their =" "
product’s reliability. As a result, a collaborative \
research project ensued that designed a new Cleat

fuel spray diagnostic technology.

Funding History Optics for Measurement System

llluminated by a pulsed laser light-
sheet, the scattering light from
droplets in fuel spray is captured by
a stereoscopic camera system.
Image processing then
reconstructs the diameter and 3D
velocity of the droplets.

—

The university funded the first steps of the

technical development before the project

received grants from the following sources:

2000-2005 Nippon-Nozzle Precision Machine
Co. Ltd. Research Fund

2002-2004 JSPS Grant

ncHkEEEER

Intellectual property protection

Number of patent : 1 (domestic)
Diagnostic method and system for droplet
state, :
Pat. No. 3875653

Number of application : 1 (domestic)
Pat. Listed No. 2006-170910

TEAA L B B 8 TESTRT
3D Velocity Droplet Diameter
Examples of Results Measured

Turning point in the Project

OSystematic support for making academic research more relevant to societal
needs is crucial for technological innovation.

OMaking the university more welcoming and accessible to the local community
can increase mutual understanding and collaborative opportunities.

For more information, contact :

Seijii Ichikawa, Cooperative Research Center, Saitama University, +81-48-858-3849, s_ichikawa@post.saitama-u.ac.jp
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| O Mitsubishi Research Institute, Inc. (MIRI) Partnership (FOP)

Japan Agency for Marine-Earth Science and Technology (JAMSTEC) has successfully
developed an advanced simulation system predicting the ocean current variations in
detail in Japan coastal region. Researchers of JAMSTEC and MIRI started a venture
project named Forecast Ocean Partnership (FOP) on 24 May 2006 for promoting utilization
of the ocean current forecast. FOP has been supported by JAMSTEC through the
JAMSTEC venture framework since 1 June 2006.

[Summary of the technology transfer]

@Technological Impact

JAMSTEC has developed a nowcast/forecast system of oceanic conditions based on
initialization/prediction of an ocean general circulation model on a super computer using
large amount of observation data obtained quickly from Global Earth Observation System
of Systems via Internet. The JAMSTEC venture, FOP, are developing and operating tools
for processing the ocean current information and a system for sending the processed

data to customers through communication network such as web and E-mail.

@Social Impact

So far, the weather routing business, which provides shipping clues with necessary
information about for saving of both fuel and shipping time, has not involve the component
of the detailed ocean current information. Since the present JAMSTEC venture project
achieves the supply of the detailed information of ocean current around the shipping routes
to shipping clues, the business is very useful to cope with jump in oil prices. Also, it has
active roles to contribute to control the global warming through the reduction in emissions of
CO2 due to both the reduction of the shipping time and the saving of the fuel.

In FY2005, JAMSTEC and MTI, an
affiliated company of NYK, have conducted
a joint research project including actual
proof experiments on ships to investigate
necessary conditions for real use of the
numerical ocean current information.

Funding History

-JAMSTEC researchers and MIRI
invested their moneys to establish FOP.

-FOP has been supported by JAMSTEC
through permissions to use software,
patent , and management office room.

Intellectual property protection

PATENT :domestic 46,International 8
“METHOD OF CORING CRUSTAL CORE
SAMPLE, (A)”6695076B2

"Application patent :domestic93,International44
SIMULATOR SYSTEM

Trademark: 12
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Turning point in the Project

Key point was conducting the cooperative study with potential users of the
numerical ocean current information at first because of requirement of
advertising the usefulness of the new information to the shipping people.

For more information, contact : Noriyuki Yamashina, Reference Knowledge Infrastructure Division, Planning Department, JAMSTEC, +81-46-867-9246, chizai@jamstec.go.jp
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