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The Time is Now.

AMERICA SURRENDERS
THE LEAD: Due to a lack of

significant and stable funding
in long-term research, the
centroid of aviation technical

“Due to a lack of significant and stable
funding in long-term research, the centroid
of aviation technical and market leadership

is shifting outside the United States.

AMERICA’S NEEDS: From
building the strongest econo-
my in the world to winning
the war on terror in the skies
over Afghanistan, Iraq, New

and market leadership is
shifting outside the United States. The consequences of this
are that America is losing high paying jobs and intellectual
capital to the detriment of our economy and national defense.
We must reverse this trend.

Today, portions of our civil aviation manufacturing
industry are #2 behind Europe. Europe’s stated goal is to
transform itself into “the most competitive and dynamic
knowledge-based economy in the world.” European presi-
dents assembled for the rollout of the new Airbus A-380
aircraft. Because of Europe’s committed investment in R&D
they now boast that Airbus is #1 in civil aircraft sales and that
the President of the United States will be flying in a helicopter
built using Italian and British technology. Nations rather than
companies are now competing in aviation.

CORPORATE WELFARE? America’s response is exemplified
by the X-43A. In December 2004, NASA aeronautics successfully
flew the world’s first air breathing hypersonic vehicle, the
X-43A. This technology could someday allow aircraft to reach
almost anywhere in the world in less than two hours, yet,
budget cuts forced cancellation of the program! NASA’s total
FY 2006 budget request to Congress increased, yet aero-
nautics was cut by $200M. This will result in elimination of
jobs for over 2000 highly-skilled aeronautics employees, the
closure of key NASA national aeronautical facilities, and fur-
ther reductions in external collaborative research. These cuts
have been characterized as cutting corporate welfare. But,
their result is cutting high paying American jobs in nearly
every state and reducing the research available to our aviation
industry, thus crippling its ability to compete around the
world. The only way the U.S. can continue to create high
wage, high value-added jobs and maintain leadership is to
innovate faster than the rest of the world. As a nation we
must have the foresight to create an environment in which
America’s aviation industry can be the world leader.

CONGRESS’ CALL: Congress asked the National Institute

of Aerospace (NIA) to lead the development of a five-year
aeronautics research plan and budget for NASA. A National
Strategy Team created seven sector teams composed of more
than 250 of the nation’s aviation
experts from industry and academia.

The participants have taken a national l? 08:$1.58
view and developed an integrated SURRENDERING
THE LEAD

research plan and budget that
contain the schedules, milestones,
and funding of the aeronautics
technology required to address
America’s needs.

2005:$919M
2006:2

York, and Washington, aviation
and the aeronautics research that underpins it are key to our
nation’s success. We need aeronautics technology to create a
civil aviation system that will bring affordable passenger service
to every community, as well as provide same day cargo serv-
ices. The development of new revolutionary vehicles will
create new industries and transportation opportunities. Moving
people and goods faster, safer, and more securely to anyplace
in the world in a more environmentally-friendly way will
stoke the fires of American business well beyond the aviation
community. It will take research investment and a whole new
generation of highly trained Americans to create the vehicles,
airports, and air traffic management systems to make this possible.

Numerous national reports have called for increased
aeronautics research investment and have described how
aviation contributes to America’s national needs. The following
national needs are drawn from these reports:

= UJ.S. economic competitiveness
m Freedom of air travel

m Flight safety

m Secure and defend the nation
m Protect the environment

m Educate the future workforce

RESEARCH PLAN AND BUDGET TO SECURE AMERICAN
LEADERSHIP: America’s aviation experts recommend an
average five-year annual increase of $885.5M in NASA’s
aeronautics budget over FY 2005 base levels. The proposed
budget would return NASA’s aeronautics budget to 1998 levels
in constant dollars.

Why NASA? Aviation research requires unique national
facilities, and world-class researchers that cannot be resident
in any one company. The fruits of this research add to the
nation’s wealth, not to that of any individual company.

Because this research plan builds on NASA’s FY 2005
plan, it is essential that the FY 2006 proposed budget cuts be
restored. The budget increases we recommend are necessary
to begin a revitalization effort for American aeronautics
research. The five-year research plan, budget, and benefits are
described on the following pages. The plan is based on in-
depth knowledge of the NASA FY 2005 plan, what technology
is under development within the aviation industry, and what
is needed to satisfy our national needs. Implementing this
research plan and budget would be a major step toward
achieving America’s long-term
needs and begin a national debate
on the fate of our nation’s aviation
leadership. The time to invest in
NASA aeronautics research is now.
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Fulfilling National Needs
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Industry and academia have come together under 2 006 2 007 21

the leadership of the National Institute of Aerospace in an Augumentation Augumentation
unprecedented non-partisan effort, teaming up across $713M $871M
company lines and other divisions in order to generate

a coherent rational plan that proposes crucial five-year

aeronautical technology research investments. Participants

were tasked to include augmentations to NASA’s 2005

SECURE AND DEFEND THE NATION

Cooperative
Exchange Program - Industry Parn

EDUCATE THE FUTURE WORKFORCE )‘ il ﬁhﬂ
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programs required to restore the U.S. to technological budget, milestones, and major deliverables. Using a traceable
superiority in aviation and aeronautics, at a robust level approach based on quantitative mapping of goals to the overar-
commensurate with a global leadership position. ching national needs: technology portfolios were prioritized,

Technology goals achievable within the next five years duplication of efforts among the seven sectors was eliminated,
were identified in each of the seven critical aviation sectors and key cross-cutting technologies were identified. The annual
(see key). Each program element includes an estimated budgets shown are the result of the decision-making process by
2
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FULFILLING NATIONAL NEEDS
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2008 2009 20] O »AIRSPACE SYSTEMS
Augumentation Augumentation Augumentation > AVIATION SAFETY & SECURITY
$934M $996M $917M
P> HYPERSONIC
> ROTORCRAFT
the National Strategy Team and constitute the budget aug-
mentation recommended to Congress. > SUBSONIC
The technology roadmap above summarizes the results
of this mapping process. It illustrates how major deliverables } SUPERSONIC

from each sector will provide crucial support in achieving
our national needs and will contribute to American leadership. > WORKFORCE & EDUCATION

*The national needs and their underlying technology
requirements have been drawn from reports that are listed
on the inside back cover.

.
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Responding to the Call: Aviation Plan for American Leadership

In aviation, timing is everything.

Eeedom of air transportation and just-in-time commerce
in America depend on the ability of aviation to provide
economical, safe, reliable, and environmentally-friendly
transportation. Our current aviation system, using radio, radar
and human control of vehicle movements from gate to gate,
will shortly reach its natural capacity limit. This method of
handling air traffic is not scalable to meet anticipated demand,
and unless today’s air transportation system is transformed, air
commerce and national economic growth will be significantly
inhibited. Beyond the growth of demand for air transportation
as currently configured, the utility of Uninhabited Vehicles,
Personal Transportation Systems, and continued fractionaliza-
tion of the commercial markets (both passenger and air
freight), will contribute to an air vehicle demand that can
easily be conceived to be many times that seen today. Demand
will require major change in how that demand is safely
handled. The current system of control will yield to a system
that looks like and functions like today’s internet. NASA
aeronautics research is the technology driver to transform our
air transportation system.

The industry and academic experts that prepared this plan
see a need to shift toward a balanced portfolio of airspace
system optimization and transformation. They call this “Flight
Path to 3X” because it will result in three times current air-
space capacity. This balance can be achieved by expanding
the research portfolio to contain work directed toward leader-
ship challenges and metrics described in the body of this
report. These activities are challenging because they commit
NASA to moving forward in areas that are technically chal-
lenging across the entire spectrum of air traffic management

With the aviation internet, aircraft, airlines, air traffic control, airports and passengers will have information to
make informed decisions.

research, and create a significant opportunity for globalization.
This effort will require a level of organizational leadership that
give the “Flight Path to 3X” the same national imperative as
NASA’s Moon, Mars and Beyond initiative—bold, innovative,
and necessary. This plan builds on the Next Generation Air
Transportation Systems (NGATS) Integrated Plan delivered to
Congress by the inter-departmental Joint Planning and
Development Office, but it presents additional technologies to
achieve the overarching national needs. The plan recommends
a new vision for NASA. Tt is NASA’s imperative to become the

4

civil aviation research arm of the NGATS plan and act as the
catalyst for aviation system transformation.

This report is focused on four subsectors, described here
as new domains for research, development, and demonstration.

“...widely available, high-quality
information - in conjunction
with powerful, fast-time analytical tools -
can dramatically increase capacity and
predictability of the aviation system by
improving tactical, mid-range
and long-range planning.

There is a considerable mix of research and development
levels, but in the end, bold, new and high risk/reward
portions of any research portfolio require demonstration.

STRATEGIC AIRSPACE USAGE: This area focuses on two
precursors for the leadership challenges: creating economic
models that make a solid business case for transformation;
and investigating standards for an information architecture
that looks at reducing uncertainties in information values and
variability. It also addresses the need for global harmoniza-
tion. In the near-term, system-wide traffic flow planning
and departure information are needed to improve strategic
management of traftic. The team recommends that these
near-term tools be demonstrated, so that the value of the
information can be used to further remove airspace system
uncertainties and help build toward the future.

AIRSPACE SYSTEM

EFFICIENT FLIGHT
PATH MANAGEMENT:

This area addresses the
significant challenges
of changing how
aircraft are controlled
and the significant
human factors issues
of separation, sequenc-
ing, and spacing.

The research in this
subsector represents the bold leadership challenges of early
discovery of issues through demonstration that can shape
aviation transformation. The research and development starts
with a new air traffic management paradigm that eliminates
airspace boundaries as defined today in order to free up air-
space and set the stage for optimizing performance from the
aircraft. The air and ground functional allocations are shifted
toward more autonomous aircraft operations. The essence of
the flight path management research program is demonstration
of trajectory-based aircraft operations. In these demonstrations

.










































