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In order to enhance the competitive edge of Japanese aviation industry, JAXA acts as the focal point of an “all-Japan”
framework fostering cooperation between diverse players across multiple sectors to achieve common goals. Bringing
together expertise and knowledge via mutually beneficial collaborative research both at home and internationally, JAXA
aims at fostering people and innovative technologies that will benefit industry and wider society.
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Stimulating innovation through multidisciplinary and cross-sectoral collaboration
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Next Generation Aeronautical Innovation Hub Center A IR—Ua Y\ TOEETED S
With the “Next Generation Aeronautical Innovation Hub Center”, JAXA Goals and objective for the Next Generation
has created an “all-Japan” framework for strategic innovation that brings Aeronautical Innovation Hub Center

together diverse resources and ideas from across sectors. JAXA works
to create initiatives that can benefit industry and society, drive open

innovation and deliver high-impact results to ensure maximum benefit to ° P r——
society by working together with diverse players — airlines, manufacturers, Pﬁﬁfﬁ{ms .mgﬁﬁ;z’zg =
suppliers, and research institutions and academia — to achieve shared that/can benefit (*i%ﬂuﬂfﬂﬁﬂ"sa)éﬂﬁ)
visions. Through facilitating innovation with such a multidisciplinary and industry'and society.

cross-sectoral approach, JAXA is helping Japanese aviation industry to

enhance its competitive edge and bringing innovation to transform air o o
transportation, thereby creating social value. A= INAALZINT | (creating social value)

a sharper competitive edge

@Giving Japanese aviation industry

@Revolutionizing air transportation
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Cooperation with overseas organizations
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Partnering with overseas organizations
through mutually beneficial cooperation

JAXA has been forging cooperative relationships with overseas organizations
for mutual benefits, carrying out joint research partnering with public research
agencies such as NASA (USA), DLR (Germany), and ONERA (France),
as well as manufacturers and universities. Through international cooperation,
JAXA aims at fostering people and technologies that will benefit industry,
universities and wider society. As part of those efforts, for two years
between 2015 and 2017, JAXA serves as chair of the IFAR, the International
Forum for Aviation Research participated by 26 aviation research
organizations worldwide. Through active engagement with IFAR, JAXA
pursues further opportunities for cooperation that facilitate multilateral
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T 182-8522 RRERAMTIRATRA] 7-44-1
TEL.0422-40-3000

Chofu Aerospace Center

7-44-1 Jindaiji Higashi-machi, Chofu-shi, Tokyo 182-8522
Phone : +81-422-40-3000
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Chofu Aerospace Center Aerodrome Branch
6-13-1 Osawa, Mitaka-shi, Tokyo 181-0015
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T 480-0201 EHRFEEFHHEBZSILITAFEILFRRE 4520-4
TEL.0568-39-3515

Nagoya Flight Research Center
4520-4 Norifusa, Aoyama, Toyoyama-cho, Nishikasugai-gun, Aichi 480-0201
Phone : +81-568-39-3515
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Aeronautical Technology Directorate
Japan Aerospace Exploration Agency

Explore to Realize
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Towards a safe, secure and prosperous society
— contribution through the research and development of aeronautical technologies
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JAXA's Aeronautical Technology Directorate works to advance aeronautical science and technology and to help create a safe and
prosperous society through research and development with the following aims:

@Enhance the competitiveness of Japanese aviation industry

@Lead innovation in the air transportation system

@Increase the safety of the air transportation system

@Expand the use of aircraft for a secure society

To achieve these aims based on government policies and social needs, JAXA is promoting a three-pillared research and development
program while continuing fundamental research that underpins them.

Sky Frontier

Science & Basic Tech.
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Contributing to green growth of Japanese aviation industry for a sustainable
and prosperous society
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Air transportation currently carries three billion passengers each year, supporting 58.1 million jobs worldwide and economic activity equivalent
to 3.4% of the global GDP*', and the volume of air traffic is expected to grow two-fold over the next 20 years*2. On the other hand, there
are growing concerns about the increasing environmental impacts of aviation such CO= emissions and noise to communities living around
airports, making the need for more environmentally friendly aircraft greater than ever. Moreover, in civil aviation, environmental performance
is becoming an increasingly important factor in market competitiveness.

The purpose of the ECAT program is to develop and mature advanced technologies to realize more environmentally-friendly subsonic transport
aircraft. Collaborating with industry and other stakeholders, and making full use of accumulated expertise, JAXA is pursuing 1) high-efficiency
technologies such as advanced ultra-high bypass ratio engines and aircraft weight and drag reduction, 2) noise reduction of airframe
components (landing gear and high-lift devices) and engines (fan and jet exhaust), and 3) reducing emissions such as nitrogen oxides (NOx).
The ECAT program will thereby contribute to creating an environmentally sustainable and prosperous society and will support the growth of
Japanese aviation industry while enhancing its competitiveness.

*1: Air Transport Action Group(ATAG) "Aviation: Benefits Beyond Borders 2014" (April 2014)
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Japan Aircraft Development Corporation (JADC) "Worldwide Market Forecast 2015-2034" (March 2015)
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R&D of Eco-Wing Technology
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R&D of Green Engine Technology
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Contributing to a safe and secure society
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JAXA is engaged in R&D activities to improve the safety of both aircraft and the society we live in. Major initiatives in the STAR program include
the followings.

Meteorological phenomena such as turbulence are reported to have been causal factors in roughly half of the aircraft accidents and incidents during
the 10 years up to 2013"". To reduce by half the number of such types of accident, JAXA is carrying out “R&D on onboard safety avionics
technology to prevent turbulence-induced aircraft accidents (SafeAvio)”, and is developing an integrated system to reduce turbulence-induced
aircraft motions based on JAXA's world-leading laser radar (LIDAR) technology. The SafeAvio project will help improve the in-flight safety of
airline passengers and crews as well as boosting the competitiveness of Japan's equipment manufacturers.

To strengthen the capability to respond to future large-scale disasters, and from the lessons learned from the Tohoku earthquake, JAXA is
developing the “Integrated aircraft operation system for disaster relief (D-NET2)” that will enable safer and more effective use of disaster
relief aircraft. This system will enhance the collection and sharing of disaster information through the integrated operation of both manned and
unmanned aircraft and satellites.

Another important activity in the STAR program is to share and promote the use of key technologies developed through the “Next-generation
air traffic management system (DREAMS)” project, which successfully concluded in May 2015 by achieving the goals required for CARATS,
Japan's long-term vision to improve the safety and efficiency of its air traffic management system. JAXA is collaborating with equipment
manufacturers to accelerate technology transfer to the private sector, while continuing to provide assistance to Japan’s Ministry of Land,
Infrastructure, Transport and Tourism to propose international standardization.
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Challenging new frontiers of air transportation
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Due to its high speed and mobility, air transportation has become an essential means of long-distance transport and an indispensable asset in

search and rescue. In future, society expects air transportation to become not only more environmentally friendly but also faster and more
convenient, accessible from any place at any time.

To satisfy these diverse expectations and demands, JAXA's Sky Frontier program is challenging the frontiers of air transportation through
researches with a long-term outlook. By striving for higher speeds (through supersonic and hypersonic aircraft), expanding the use of airspace
(through short and vertical takeoff and landing capabilities) and the use of new energy sources (electric propulsion and a shift away from fossil
fuels), JAXA is creating innovative aircraft concepts and key enabling technologies to bring about air transport system innovations.
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Quiet supersonic aircraft (concept)
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Hypersonic aircraft (concept)
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Use of new energies
(shift from fossil fuels/
electric propulsion)

IZSyyavIU—-IFPI5Th (A X—=VH)
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Electric propulsion system
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Creating new technologies for the future
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The Aeronautical Technology Directorate plays an important role in pursuing fundamental research that will lead to new technologies,
and continuously enhances its experimental and analytical capabilities to support aviation and space research activities both of JAXA and
of industry.

Through carrying out fundamental research into aerodynamics, engines, materials and structures, numerical analysis, and flight mechanics, as
well as by maintaining and enhancing Japan's large-scale test facilities, the Aeronautical Technology Directorate supports diverse research and
development activities in space and the sky from behind the scenes.
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Establishing technologies to predict actual aircraft characteristics
with higher accuracy and reliability will help Japanese
aerospace industry to further progress. JAXA is therefore
developing an integrated simulation technology that includes
not only computer-based numerical simulation, but also

ground testing (wind tunnel tests, static engine tests and
structural tests) and flight testing.

Based on its successful “Digital/Analog-Hybrid Wind Tunnel
(DAHWIN)” system, which combines wind tunnel testing and
numerical simulation, JAXA is studying new ways to incorporate
flight test into an integrated simulation system so that actual
flight data can be used to predict aircraft aerodynamic
characteristics.
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Aerodynamic prediction of actual flight(system concept)
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Before new advanced composite materials and structures can
be widely used in aerospace, it is essential to accumulate
thorough knowledge of how they behave, both in the laboratory
and in actual operating environments. JAXA researches and
develops new structural design techniques and processing
methods for composite materials. This includes creating and
testing materials incorporating nanotechnology, developing
manufacturing techniques to produce small-scale components,
fabricating and evaluating full-scale aerospace parts, and
flight demonstration to evaluate their performance.

JAXA is also contributing to the standardization of testing of
materials (JIS and ISO standards) to enhance the competitiveness
of Japanese aerospace industry in the global market.
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Flight demonstration test of a composite speed brake fabricated using out-of-
autoclave curing methods. It is 40% lighter than a conventional aluminum
alloy part, while having the same level of strength and functionality.





