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Technology transfer in the fields of development of highly reliable space transportation systems,
technologies to enhance functions and reliability of satellites, next-generation ocean exploration technology
and overseas platform technology, for the purpose of exploring the frontiers of space and ocean utilization
by establishing technologies for reaching space and ocean frontiers freely.
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Development of Solid-Liquid Hybrid Rocket “CAMUI”

Keyword: Patent of original idea, Research by Industry-academia-government cooperation + NPO, Venturing

O
Organizations O
O

Involved Kenichi Ito, Vice-Chairman of a Board of Directors,

| NPO, Hokkaido Aerospace and Technology Incubation Center (HASTIC)

Harunori Nagata, Professor, Graduate School of Engineering, Hokkaido University
Tsutomu Uematsu, Executive Director, Uematsu Electric Co., Ltd.

Prof. Nagata

"

Dr. Ito

Mr. Uematsu

[Abstract)
The safety and launch cost of the small size rocket are drastically improved by Professor
Nagata who invented and developed a new type hybrid rocket engine using solid fuel and
liquid oxidizer. Simultaneously in Hokkaido area, creation of space industry becomes one
of the strategic targets by the use of the area’s wide space. NPO HASTIC assists to
develop both the new type rocket and the space industry. In 2006, Mr. Uematsu and Dr.
Nagata established a new venture company, CAMUI SPACE WOKS Co. Ltd.

[Summary of the technology transfer]

@Technological Impact
New rocket engine is named “Cascaded Multistage Impinging Jet (CAMUI)”. CAMUI also

means “God” in the language of the indigenous people in Hokkaido (Ainu). Liquid oxidizer
(oxygen) is sprayed vertically to solid propellant (plastic materials), and the propulsive force
becomes 80kgf. The 400kgf rocket is now developed.

@Market Impact

Since the propellant is not an explosive substance, the launch cost becomes very low, only
100 million ¥/time. This rocket offers a very easy way for weather observation and the
micro-gravity experiments. All of the researchers and companies who need micro-gravity
environment will have a convenient method.

@Social Impact

The space industry required very strict accuracy for processing. CAMUI rocket does not
need such a strict accuracy, so that regional small/medium scaled companies may join the
creation of space industry.

@ Special Features of the Collaboration

The cooperation on the academia site is managed by HASTIC, and on the industry side
Uematsu Electric Co. Ltd. makes a great contribution to succeed in this project. Executive
director of the company, Mr. Tsutomu Uematsu, who greatly understands Dr. Nagata,
established a venture company, CAMUI SPACE WORK Co. Ltd.

Project Background

Dr. Nagata, Dr. Akiba(professor of
Hokkaido Institute of Technology, the
chairman of HASTIC) and Dr. Ito (former
professor of Hokkaido University) have
formed academic relation for 10 years.

Funding History

1.2004, regional rebirth consortium
(Ministry of Economy, Trade and Industry)

2.2006-7. Grants-in-Aid for Scientific
Research (Ministry of Education,Culture,
Sports, Science and Technology)

Intellectual property protection

Patent pending

Hybrid Rocket
Jp2001-003813
Jp2004-137956
Jp2005-054649

Outline of CAMUI Rocket

80kgf CAMUI rocket
.., has been launched
~ | experimentally.

8 Picture (left ) is a
E mock-up of CAMUIL.

Pictures (under) are
experiment of
combustion, and the
structure of the
engine.

Turning point in the Project

OAs an academic relation expands to NPO, key persons in the regional
cooperation system understand the future of the new rocket.

OMr. Uematsu understand Dr. Nagata deeply, and acts as a supporter.

ODrastic cost down changes the space industry market.

For more information, contact : Tsunehisa Araiso, Liaison Center, Creative Research Initiative “Sousei” ,

Hokkaido University, +81-11-706-7187, caster@cast.hokudai.ac.jp
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Commercialization of a high performance spray-type insulation

Keyword: Transfer of Space technology, A matchmaking of technique and demand, Technical assistance by the inventor

O Yukio Fukushima (former Senior Engineer) , Japan Aerospace Exploration Agency
Tsutomu Katsura, Patent Coordinator, Industrial Collaboration Dept.

Organizations

Lxcied O Tatsujiro Ishiko, President-Director, Nisshin Industry Co.,Ltd. e b : I
Japan Aerospace Exploration Agency Y.Fukushima T.Katsura T.Ishiko
[Abstract] Japan Aerospace Exploration Agency plays a main role in space and Project Background

aeronautical development in Japan and has accumulated cutting-edge technology including
its intellectual property. One on them; “Insulation technique developed for a rocket nose
cone” has its superiority in light-weight, thermal insulation and glutinosity. After JAXA
transferred a patent of this rocket-related technique to Nisshin industry Co., Ltd., a medium-
size Japanese company, it successfully developed and commercialized a spray-type
insulation named GAINA as a building material which shows prominent insulating effect with
1 or 2 millimeters spread.

[Summary of the technology transfer]
@Technological Impact
This high-performance spray-type insulation; GAINA is based on JAXA’s patent technique
and shows its insulating effect with 1-2 millimeters spread, which is brought by a hybrid of
ceramic performing high thermal reflection and acrylic silicone resin. This product is durable
against a thermal range from minus 100 to plus 150 degrees centigrade, and a product
durable against 600 degrees centigrade is currently under development. We can say that
this product is epoch-making, not only because of its mentioned high performance but also
its usability to a curved surface. GAINA will respond to various industrial needs, such as
vehicles, facilities, and millions types of parts and components.

@ Market Impact
This space spin-off insulation has been introduced by various mass media and attracts

attention as a breakthrough of insulation material for buildings. Now it is typically used for
remodeling of apartments and houses. In addition, its usability by spread-type and well-
glutinosity facilitates construction work and then it contributes to improvement in work
environment

@Social Impact
This product can be effective for refraining generation of CO2 and “Heat-Island”

phenomenon thanks to GAINA ’s superior capability in insulation, which shall be expected to
contribute to protection of our global environment.

JAXA’s patent coordinator found out a
company with sufficient technology to make
it commercialize. It was also a key that
JAXA engineer assisted the company with
its know-how in order to transform space
technology into “ground technology”.

Funding History

No funding had been applied to the
company. The high-performance insulation
had been commercialized by Nisshin with
its self financing; on the other hand, JAXA
provided technical assistance for the
commercialization.

Intellectual property protection

Patent Right : domestic right 4
"lightweight insulting rubber composition®
Patent N0.2990534

“lightweight insulting resin composition for

coating space instruments/ vehicles ”

Patent N0.2819169

Structure of an insulation
for a rocket nose cone

Top t:oating/v

Micro

balloon
Resin Zv

Primer

A house use

"spray-type insulation

for buildings" developed

by Nisshin industry Co., Ltd.

Turning point in the Project

O Matchmaking of JAXA'’s technology and a company who is technically reliable
in manufacturing by a coordinator familiar to industry demand.

O Technical assistance by its inventor to a technical transferred manufacture,
when a technique was originally developed in behalf of R&D of a research

organization.

For more information, contact : Katsuya Terasawa, Industrial Collaboration Department, Japan Aerospace Exploration Agency, 03-6266-6484, renkei-chizai@jaxa.jo
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