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Executive Summary

Aviation is a vital national resource for the
United States. It provides opportunities
for business, jobs, economic development,
law enforcement, emergency response,
and personal travel and leisure. It attracts
investment to local communities and opens
up new domestic and international markets
and supply chains. As a result, the United
States must have an aviation system that is
second to none — a system that can respond
quickly to its changing and expanding
transportation needs. This can only be
achieved through the introduction of new
technologies and procedures, innovative
policies, and advanced management
practices.  Research and development
(R&D) is central to this process and enables
the United States to be the world leader in
aviation.

The Federal Aviation Administration (FAA)
is committed to sustaining America’s global
leadership in aviation through the conduct
and use of world-class, cutting-edge
research, engineering, and development.
To do this, the FAA R&D program needs to
be flexible, balanced, and dynamic. It needs
to respond to the critical near-term needs
of the aviation system as defined in the FAA
Flight Plan, while simultaneously providing a
solid foundation for the next generation air
transportation system, now being defined by
the Joint Planning and Development Office.
This plan will enable the FAA to capitalize on
scarce federal R&D investments and achieve
the national vision for a transformed aviation

system.

The National Aviation Research Plan (NARP)
is the single, integrated, and performance-
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based plan for the FAA R&D. The plan
ensures that R&D is goal-driven, world-class,
collaborative, innovative, and customer-
focused. The FAA R&D program supports
the development of the next generation air
transportation system. This long-term focus
will have to be balanced with the research
needed to address the day-to-day safety and
capacity problems of the national aerospace
system. To achieve this balance, the FAA has
defined ten crosscutting R&D goals to focus

and integrate its program.

The ten R&D goals are not meant to be
operational goals for the FAA. They are
meant to challenge the R&D community
to think long-term and achieve future
breakthroughs. The best way for R&D to
help transform the system is to aim for the
ideal performance; otherwise, it will tend
to focus on incremental improvements to
current capabilities that may not achieve the
long-term goals and objectives for the next
generation system. The ten goal areas, with
milestones for the years 2010 and 2015, will
help focus and integrate the R&D programs
and enable us to measure our progress
toward accomplishing both the near- and

long-term goals and objectives.

2007 Funding Highlights:

The FAA plans to invest $130,000,000, in
current year dollars, in Research, Engineering
and Development (R,E&D) and $78,700,000
for R&D-related Facilities and Equipment
(F&E) programs.

The FAA also plans to invest $10,000,000
for Airport Cooperative Research.  The

FAA requests $17,870,000 for the Airports
Technology Research program making the
total Airport Improvement Program R&D
request $27,870,000 in 2007.

2005 Research Highlights:

Air Quality Standards. The FAA released
a new version of the Emissions Dispersion
Modeling  System  that improves the
estimation of particulate matter mass
emissions from aircraft engines.  The
modeling system can now be used to
demonstrate  compliance with national
ambient air quality standards for airport

emission sources.

Aircraft Certification Job Aid. The FAA
upgraded the computer-based, decision-
support tool to provide an integrated
database of regulatory information and
human factors considerations for aircraft
design and certification. The tool provides
a single source of requirements to integrate
safety and  capacity  considerations,
streamline and improve processes, and
reduce cycle-times. The FAA estimates that
this will save $3 million per year for FAA and

$6 million per year for industry.

Micro-scale Combustion Calorimeter.
The FAA received a patent on a flammability
tester that determines the fire resistance of
a material using small samples and licensed
two companies to manufacture and sell the
tester. The FAA is already receiving royalties.
The calorimeter provides a quick and less
expensive way to test new materials that will
enable us to develop a fireproof cabin.



Nondestructive Inspection Methods
for Composite Aircraft Structures. The
FAA developed a prototype, air-coupled,
ultrasonic system that works on composite
structures, since current ultrasonic
inspection techniques for metal fuselages
are not effective on composites. The FAA
successfully demonstrated the first, non-
contacting, non-contaminating, air-coupled,
ultrasonic inspection tool in the field. This
will enable quick assessment of composite
damage and of structural soundness after
repair. The FAA initiated efforts to license the
technology and transfer it to the commercial
sector.

Pavement Tests for Heavy Vehicles. The
FAA completed tests on three different
types of pavement and confirmed that the
quality of the pavement base has a specific,
quantifiable effect on the durability of the
pavement after cracks form. The FAA will
use this data to update the thickness design
standard for concrete pavements, which is
required to support the next generation of
heavy transport civil aircraft.
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Preface

Title 49 of the U.S. Code section 44501(c) requires the Administrator
of the Federal Aviation Administration (FAA) to submit the National
Aviation Research Plan (NARP) to the Congress annually with the
President’s budget.  The plan includes both applied research and
development as defined by the Office of Management and Budget
Circular A-11 and is funded in four appropriations accounts: Research,
Engineering and Development; Facilities and Equipment; Airport
Improvement Program; and, Operations.

The NARP is evolving. The 2005 NARP showed the relationship
between the goals and objectives of the five-year FAA Flight Plan' and
the Joint Planning and Development Office (JPDO) Next Generation Air
Transportation System Integrated Plan for the year 2025 It identified
how the research and development (R&D) programs supported these
plans. The focus of the NARP was on the Flight Plan, since the JPDO
work was in its initial planning phase.

The 2006 NARP shows how the FAA R&D programs work together to
contribute to both the near- and long-term goals and objectives of the
system with a master schedule focused on 2010 and 2015 milestones
in ten R&D goal areas. The R&D goals are not meant to be operational
goals for the FAA. They are meant to challenge the R&D community
to think long-term and achieve breakthroughs in the future. As the
system evolves, there will also be a need for ongoing research to
address new issues that are likely to emerge.

1 Federal Aviation Administration, Flight Plan 2006-2010, November 2005,
http://www.faa.gov/aboutfaa/RevisedStrategicPlan/RevisedPlan.pdf

Joint Planning and Development Office, Next Generation Air Transportation
System Integrated Plan, December 2004, www.jpdo.aero.
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In the future, the NARP will show how the FAA R&D programs are
achieving the R&D milestones. This will enable the FAA to address the
near-term challenges facing the air transportation system and provide
afoundation for the next generation system in its areas of responsibility
of increasing safety and providing greater capacity.

Chapter 1 of this year's NARP provides an overview of the national
aviation system mission, vision, and long- and near-term goals and
objectives that help the FAA define its R&D needs for the next twenty
years. It describes the mission, vision, values, and goals for the R&D
program. Chapter 2 provides a master schedule that shows how the
FAA R&D programs relate to the ten R&D goals. Chapter 3 provides
information on the FAA R&D sponsors, programs, budget, partnerships,
and evaluation. The appendices, provided in a separate volume,
contain detailed information on: FAA R&D program descriptions;
partnership activities; reviews by the Research, Engineering and
Development Advisory Committee; and acronyms and abbreviations,
respectively.
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ds.

ity, higher productivity, and
greater efficiency are possible
through the introduction of
new technologies and proce-
dures, innovative policies, and
advanced management prac-
tices.  Collaborative, needs-
driven research and develop-
ment (R&D) is central to this
process. R&D enables the
United States to be a world
leader in its ability to move
more people and goods by air
safely, securely, quickly, afford-
ably, efficiently, and in an envi-
ronmentally sound manner.

Chapter 1
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Mission & Vision

1.1 Mission

The nation’s aviation system, or air transportation system, provides
a service: it moves anyone and anything (e.g., people, goods,
aerospace vehicles) through the atmosphere between points on
the earth’s surface and between the Earth and space. It does this for
a wide range of users (e.g., passengers, shippers, general aviation)
and purposes (e.g., leisure and business travel, law enforcement,
defense, emergency response, surveillance, research).

The system is global, operates day and night, in peacetime and
wartime, and in all but the most severe weather conditions. It
accommodates many types of aerospace vehicles, airport/airfield
configurations, launch and re-entry sites, and a wide variety of
military, civil, and commercial operations. The system consists
of three major elements: aerospace vehicles (e.g., commercial
and military aircraft, general aviation, space launch and re-entry
vehicles, rotorcraft, gliders, hot air balloons); infrastructure (e.g.,
airports and airfields, air traffic management system, space launch
and re-entry sites); and people (e.g., aircrews, air traffic controllers,
security screeners, ground personnel). The role and interactions
of all of these elements determine the nature and performance
of the system, so we need to consider all elements in designing,
developing, and operating the system.

The air transportation system is designed, developed, maintained,
and operated through the efforts of various federal, state, and local
government organizations; industry; labor unions; academia; and
other domestic and international organizations. The public also
plays a key role in paying taxes and user fees that are ultimately
used by the government to: regulate the aviation industry;
develop, maintain and operate the air traffic management system;
and provide airport security and other public aviation services.

Chapter 1

1.2 Vision

In November 2003, Secretary of Transportation Norman Mineta
defined a vision to transform the nation’s air transportation
system into a dramatically more capable system to ensure that
America maintains its leadership in global aviation. That vision,
created by the Departments of Defense (DOD), Transportation
(DOT), Homeland Security (DHS), and Commerce (DOC); Federal
Aviation Administration (FAA); National Aeronautics and Space
Administration (NASA); and the Office of Science and Technology
Policy (OSTP), is “A transformed aviation system that allows all
communities to participate in the global market place, provides
services tailored to individual customer needs, and accommodates
seamless civil and military operations.”!

To realize this vision, the air transportation system must
accommodate an increasing number and variety of aerospace
vehicles (e.g., unmanned aircraft systems), a broader range of air
and space operations (e.g., point-to-point, space launch and re-
entry), and a variety of business models (e.g., air taxis, regional
jets). It will do this across all airspace, at all airports and launch and
re-entry sites, and in all weather conditions, while simultaneously
improving system performance and ensuring safety and security.

" Letter to the President from Secretary of Transportation Norman Y. Mineta,
“America at the Forefront of Aviation: Enhancing Economic Growth,”
November 25, 2003.



The basic challenge posed by this vision is to:

Increase significantly the capacity of the national
aviation system, and

Decrease the time it takes to move people and goods
from their origin to destination,

while simultaneously:

Decreasing the number of fatalities and injuries due to
aerospace operations;

Eliminating the threat from terrorists and other hostile
actions;

Reducing the environmental impact of aerospace;
Decreasing the cost of system operations; and,
Improving the quality of air travel.

2006 NARP

To achieve the vision, the Secretary of Transportation established
a set of long-term national goals to transform the current
aviation system over the next 20 years into a Next Generation Air
Transportation System (NGATS) that will contribute substantially
to continued economic prosperity, national security, and a higher
standard of living for all Americans in the 21 century. These
national goals are:

. Enhancing economic growth and creating jobs;

. Expanding system flexibility and delivering capacity to
accommodate future demand;

. Tailoring services to customer needs;

. Integrating capabilities to ensure our national defense;

. Promoting aviation safety and environmental
stewardship; and,

. Retaining U.S. leadership and economic
competitiveness in global aviation.

Chapter 1



2006 NARP

Long-term

1.3 Long-term

In 2003, Congress created a multi-agency Joint Planning and
Development Office (JPDO),?> which reports to a Senior Policy
Committee (chaired by the Secretary of Transportation) through
the FAA Administrator, to oversee planning related to the
next generation air transportation system. The JPDO includes
representatives from the DOD, DOT, DHS, DOC, FAA, NASA,
and OSTP. Working together with industry and academia, the
JPDO has established long-term system goals and performance
characteristics for the systeminits Next Generation Air Transportation
System (NGATS) Integrated Plan.?

« Retain U.S. leadership in global aviation
— Retain our role as the world leader in aviation
- Reduce costs for air transportation
- Enable services tailored to traveler and shipper needs
- Encourage performance-based, harmonized global standards
for US. products and services to keep new and existing
markets open
« Expand capacity
- Satisfy future growth in demand (up to 3 times current levels)
and operational diversity
— Reduce transit time and increase predictability (domestic
curb-to-curb transit time cut by 30 percent)
- Minimize the impact of weather and other disruptions (95
percent on time)

2 Vision 100 — Century of Aviation Reauthorization Act, Public Law 108-176,
December 12, 2003.

Joint Planning and Development Office, Next Generation Air Transportation
System Integrated Plan, December 12, 2004, www.jpdo.aero.
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« Ensure safety
— Maintain aviation’s record as the safest mode of
transportation
- Improve the level of safety of the U.S. air transportation
system
- Increase the safety of worldwide air transportation
« Protect the environment
- Reduce noise, emissions, and fuel consumption
- Balance aviation’s environmental impact with other societal
objectives
« Ensure our national defense
- Provide for the common defense, while minimizing civilian
constraints
- Coordinate a national response to threats
- Ensure global access to civilian airspace
« Secure the nation
- Mitigate new and varied threats
- Ensure security efficiently serves demand
Tailor strategies to threats, balancing costs and privacy issues

— Ensure traveler and shipper confidence in system security

To achieve these system goals and objectives, the JPDO has
identified five principles that will guide the development of NGATS
and eight key capabilities that will be needed.* As a total-system
concept, these capabilities support policy and cultural shifts and
contain multiple dependencies. The five guiding principles are: it's
about the user; system-wide transformation; proactive approach
to safety risk management; global harmonization; and integrated
environmental performance. The eight capabilities are:

4 Joint Planning and Development Office, Next Generation Air Transporta-
tion System 2005 Progress Report to the Next Generation Air Transportation
System Integrated Plan.



« Net-enabled information access. Give the right information
to the right people at the right time. Meet system information
needs of all users in the air and on the ground in a secure and
useable form and in real time.

Performance-based services. Provide the air transportation
system with the ability to transport people and goods to the
desired destination on time. Enable multiple service levels to a
wide range of users and tailor services to individual needs.

Weather assimilated into decision-making. Provide a
“‘common weather picture”to all pilots, air traffic controllers, and

users.

Layered, adaptive security. Create “layers of defense”to detect
threats early, provide appropriate intervention using risk-based
screening, and respond quickly if a threat materializes.

Broad-area precision navigation. Provide navigation services
when and where needed to enable aircraft operations in nearly
all conditions.

Aircraft trajectory-based operations. Manage daily operations
based on aircraft trajectories, adjusting the airspace structure to
meet user needs and DOD and DHS requirements.

Equivalent visual operations. Provide critical information

needed to navigate without visual reference and maintain safe
distances from other aircraft during non-visual conditions.
Enable peak throughput
performance at even the busiest airports.

« Super-density operations.

2006 NARP

The NGATS goals, objectives, guiding principles, and key
capabilities will help define the R&D that the government,
industry, and academia need to perform to achieve the desired
NGATS operational capability in the 2025 timeframe. In 2005, the
Senior Policy Committee endorsed six leveraging opportunities for
the fiscal year (FY) 2007 budget submission. These include: align
environmental R&D; synchronize weather R&D; define required
total system performance; initiate dynamic airspace research;
jump start cooperative surveillance; and jump start network
enabled information sharing> In FY 2006, the JPDO will develop
agency guidance for the FY 2008 budget to further align agency
R&D budgets with NGATS.

2 Joint Planning and Development Office, Next Generation Air Transporta-
tion System 2005 Progress Report to the Next Generation Air Transportation
System Integrated Plan.

Chapter 1
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Near-term

1.4 Near-term

The FAA is committed to supporting the long-term NGATS vision,
but it also has the day-to-day responsibility to ensure the safe
and efficient operation of the current aviation system. The near-
term priorities of the FAA are driven by the goals and objectives
in its five-year strategic plan -- Flight Plan 2006-2010 - and an
Enterprise Architecture, which will define the system architecture
and transition strategy to NGATS. See figure 1.1.

The Flight Plan 2006-2010° describes the Agency’s near-term
performance goals and objectives.

« Increased Safety — Achieve the lowest possible accident rate
and constantly improve safety.
- Reduce the commercial airline fatal accident rate
- Reduce the number of fatal accidents in general aviation
- Reduce the risk of runway incursions
- Ensure the safety of commercial space launches
- Enhance the safety of FAA's air traffic systems

Greater Capacity — Work with local governments and airspace
users to provide capacity in the United States airspace system
that meets projected demand in an environmentally sound
manner.

- Increase capacity to meet projected demand

- Increase or improve aviation capacity in the eight major
metropolitan areas and corridors that most affect total system
delay

- Increase on-time performance of scheduled carriers

- Address environmental issues associated with capacity
enhancements

0 Federal Aviation Administration, Flight Plan 2006-2010, November 2005,
http://www.faa.gov/aboutfaa/RevisedStrategicPlan/RevisedPlan.pdf.
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« International Leadership — Increase the safety and capacity of
the global civil aerospace system in an environmentally sound
manner.

- Promote improved safety and regulatory oversight in
cooperation with bilateral, regional, and multilateral aviation
partners

- Promote seamless operations around the globe in
cooperation with bilateral, regional, and multilateral aviation
partners

« Organizational Excellence - Ensure the success of the FAA'S
mission through stronger leadership, a better trained workforce,
enhanced cost-control measures, and improved decision
making based on reliable data.

- Make the organization more effective with stronger
leadership, increased commitment of individual workers to
fulfill organization-wide goals, and a better prepared, better
trained, safer, diverse workforce

- Improve financial management while delivering quality
customer service

- Make decisions based on reliable data to improve our overall
performance and customer satisfaction

The FAA Enterprise Architecture (EA) will represent the mid-term
strategic plan of the FAA in terms of the desired future architecture
and the transition strategy to arrive at that desired future. It will
provide the operational and technical framework for all capital
assets of the FAA and will serve as the agency’s basic investment
plan. It will serve as an initial element of the NGATS architecture,
currently being developed by the JPDO. Since one of the main
goals of the FAA EA is to ensure that its roadmap is aligned with
the goals of NGATS, the FAA is working to ensure that the transition
roadmaps and resulting architectures are aligned.
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Figure 1.1 - FAA Integrated Planning
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Research & Development

1.5 Research and Development

The FAA uses R&D to achieve its near- and long-term goals and
objectives. In the past, the R&D program has been driven by the
near-term operational needs of the aviation system. As a result,
a large share of the agency’s R&D has focused on specific near-
term safety and capacity issues. In the future, the R&D program
needs to be more balanced between these near-term operational
needs and the long-term, strategic, government-wide NGATS
requirements being defined by the JPDO. The R&D program
will need to be more flexible, balanced, and dynamic to respond
simultaneously to the critical near-term needs of the system while
providing a solid foundation for the next generation system.

Mission

The mission of the FAAR&D is to, “Conduct, coordinate, and support
domestic and international R&D of aviation-related products and
services that will ensure a safe, efficient, and environmentally
compatible global air transportation system.” It supports a range
of research activities from materials and human factors to the
development of new products, services, and procedures.

Vision and Values

The FAA has defined five R&D organizational values that will
enable it to better manage its programs and achieve its long-term
vision to, “Provide the best air transportation system through the
conduct of world-class, cutting edge research, engineering and
development!

Chapter 1

« Goal Driven. Achieve the mission. The FAA will use R&D as a
primary enabler to accomplish its goals and objectives.

« World Class. Be the best. The FAA will deliver world-class
R&D results that are high quality and relevant, and improve the
performance of the aviation system.

.

Collaborative. Work together. The FAA will partner with other
federal departments and agencies, industry, and academia
to capitalize on national R&D capabilities to transform the air
transportation system.

.

Innovative. Turnideasinto reality. The FAA will empower, inspire,
and encourage its people to invent new aviation capabilities.
It will create new ways of doing business to accelerate the
introduction of R&D results into new and better aviation products
and services.

Customer Focused. Deliver results. The FAA R&D will deliver
quality products and services to the customer quickly and
affordably.

.

By aggressively pursuing these values, the FAA will capitalize on
its scarce R&D investments and achieve the national vision of a
transformed aviation system.



R&D Goals

The FAA R&D program supports the development of the next
generation air transportation system. This long-term focus will
have to be balanced with the research needed to address the day-
to-day safety and capacity problems of the national aerospace
system. To achieve a better balance between the near- and long-
term, the FAA has defined ten crosscutting R&D goals to focus and
integrate its program. The R&D goals are aligned with both the
near-term Flight Plan goals and the key capabilities identified by the
JPDO for NGATS. It will not be easy for FAA to achieve these R&D
goals by 2025, but they will challenge the R&D community to think
long-term and achieve breakthroughs in the future. The way R&D
can help transform the system is to aim for the ideal performance;
otherwise, it will tend to focus on incremental improvements to
current capabilities that may not achieve the NGATS goals.

« Clean and quiet - significant reduction of aerospace
environmental impact in absolute terms

« Fast, flexible, and efficient - a system that moves anyone and
anything, anywhere, anytime’ quickly on schedules that meet
customer needs

« High quality teams and individuals - best qualified and
trained workforce in the world

Anyone, Anything, Anywhere, Anytime, Final Report of the Commission on
the Future of the United States Aerospace Industry, November 2002.
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Human-centered design - aerospace systems adapt to,
compensate for, and augment the performance of the human

Human protection - no fatalities, injuries, and adverse health
impacts on the human due to aerospace operations

Safe aerospace vehicles — no accidents and incidents due to
aerospace vehicle design, structure, and subsystems

Separation assurance — no accidents and incidents due to
aerospace vehicle operations in the air and on the ground

Situational awareness — common, accurate, and real-time
information on aerospace operations, events, crisis, obstacles,
and weather

System knowledge - thorough understanding of how the
aerospace system operates, the impact of change on system

performance and risk, and how the system impacts the nation

World leadership — globally recognized leader in aerospace
technology, systems, and operations

Chapter 1
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Table 1.1 R&D Goals Support the Flight Plan and NGATS Integrated Plan

Flight Plan

FAA R&D Goals
Goals

Human-centered design
Human protection
Increase Safety Safe aerospace vehicle
Separation assurance
System knowledge

Clean and quiet
Greater Capacity Fast, flexible, and efficient
Situational awareness

International Leadership World leadership

Organizational Excellence Highly qualified teams and individuals

Chapter 1 10



NGATS Key Capabilities

NGATS Integrated Plan
Goals

Performance-based services
Weather assimilated into decision-making

Ensure Safety

Aircraft trajectory-based operations
Broad-area precision navigation
Equivalent visual operations

Net-enabled information access
Performance-based services
Super-density operations

Weather assimilated into decision-making

Expand Capacity
Protect the Environment

Performance-based services

Ensure Safety
Retain U.S. Leadership in Global Aviation

Performance-based services

Retain U.S. Leadership in Global Aviation

Layered adaptive security
Net-enabled information access

Ensure our National Defense
Secure the Nation

1

2006 NARP
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+ Fast

+ High quality teams and
individuals

+ Human-centered design

+ Human protection

- Safe aerospace vehicles

- Separation assurance

- Situational awareness

« System knowledge

+ World leadership

The R&D goals are not meant
to be operational goals for
the FAA. They are meant to
challenge the R&D community
tothinklong-termandachieve
breakthroughs in the future.
The best way for R&D to help
transform the system is to aim
for the ideal performance;
otherwise, it will tend to focus
onincrementalimprovements
to current capabilities that
may not achieve the long-
term goals and objectives of
the system.

Chapter 2
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Notional Targets

Figure 2.1 - Notional Targets

Flight Plan

Goals & Performance Targets
(near-term)

Increased Safety

— Reduce the airline fatal accident rate *

— Reduce the number of GA fatal accidents *

— Reduce the number of accidents in Alaska *

— Reduce the rate of runway incursions *

— No commercial space launch fatalities or injuries *
Reduce the rate of operational errors *

— Implement Safety Risk Management *

Greater Capacity

— Increase average daily airport capacity *

— Increase annual service volume at airports

— Sustain operational availability for facilities

— Maintain on-time arrival rates *

— Reduce the number of people exposed to noise *
— Improve aviation fuel efficiency *

International Leadership

— Reduce airline fatal accident rate worldwide

— Increase exchange of aviation products/services *
— Increase external funding for aviation activities

— Expand use of U.S. technologies and procedures *

Organizational Excellence **

— Increase Employee Attitude Survey scores *

— Reduce costs and improve productivity *

— Increase agency scores on the American
Customer Satisfaction Index *

Notes:

JL JL JL JLl

Notional Targets for 2025

Reduce the airline fatal accident rate

Reduce the number of GA fatal accidents
Reduce the number of accidents in Alaska
Reduce the rate of runway incursions

No commercial space launch fatalities or injuries
Reduce the rate of operational errors

Manage and mitigate risk

Increase average daily airport capacity by 3 times
current levels (proposed)

Increase on-time arrival rate to 95%

Reduce gate-to-gate transit time by 30%

Reduce the number of people exposed to noise
Improve aviation fuel efficiency

Reduce time and cost to market for products and
services (e.g., regulations, technologies,
standards, procedures)

Increase revenues from U.S. aviation-related
products and services

Increase controller efficiency by 3 times current
levels (proposed)

Reduce costs and improve productivity
Increase Employee Attitude Survey scores
Increase agency scores on the American
Customer Satisfaction Index

* These performance target areas were used to formulate the NARP R&D goals and milestones
** Organizational Excellence includes additional performance target areas that are not listed here

NGATS Integrated Plan

Goals & Objectives
(long-term)

Ensure Safety

Expand Capacity

— Increase capacity to 3 times current levels
— Reduce curb-to-curb transit time by 30% *
— Increase on time arrival rates to 95% *

*

Protect the Environment

Retain U.S. Leadership in Global Aviation

Ensure Our National Defense

Secure the Nation
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To achieve a balance between the near- and long-term, it was necessary to define notional performance targets for the nation’s air
transportation system for the year 2025. The notional targets were defined by first applying the NGATS Integrated Plan’ objectives for
the year 2025 to the Flight Plan performance measures for capacity. The capacity targets then drove the targets for safety and organi-
zational excellence. See Figure 2.1.

For example, reduction in the rate of aerospace-related fatalities and significant injuries under safety is based on the NGATS target
for 2025 to, “Satisfy future growth in demand (up to 3 times current levels) and operational diversity” The intent is to maintain an ac-
ceptable level of safety given a three fold increase in capacity. Likewise, the three times increase in air traffic controller efficiency and
effectiveness under organizational excellence assumes that we will use the same number of controllers as today even with a three fold
increase in capacity.

Figure 2.2 (on page 16) shows how the ten R&D goals directly support the notional performance targets for the year 2025. The R&D
goals support achievement of other targets as well. For example, the main focus of the R&D goal for “System knowledge”is to un-
derstand how the aerospace system operates and the impact of change, improving our ability to manage and mitigate risk. Under-
standing these factors, however, also contributes to other Flight Plan goals and targets, such as our ability to achieve greater capacity,
promote international leadership, and reduce costs and improve productivity.

Each R&D goal has a milestone for the year 2015. Achieving the milestones will demonstrate that it is possible to reach the notional
targets. The milestones also provide a link between the R&D program and the goals and objectives of the Flight Plan and the NGATS
Integrated Plan.

T Joint Planning and Development Office, Next Generation Air Transportation System Integrated Plan, December 12, 2004, www.jpdo.aero.
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Goals & Milestones

Figure 2.2 - Goals & Milestones

Notional Targets
2025

Increased Safety

1
Reduce the airline fatal accident rate i
Reduce the number of GA fatal accidents :
Reduce the number of accidents in Alaska 1
No commercial space launch fatalities or injuries i

1

Increase average daily airport capacity by 3 times
current levels (proposed)

Increase on-time arrival rate to 95%

Reduce gate-to-gate transit time by 30% r

Reduce the number of people exposed to noise '
Improve aviation fuel efficiency ,

— Reduce time and cost to market for products and
services (e.g., regulations, technologies,
standards, procedures)

— Increase revenues from U.S. aviation-related
products and services

1
Increase controller efficiency by 3 times current i
levels (proposed) H
Reduce costs and improve productivity .
Increase Employee Attitude Survey scores i
Increase agency scores on the American !
Customer Satisfaction Index !

e m e pm——
|

R&D Goals

Human protection — No fatalities, injuries, and adverse
health impacts on the human due to aerospace operations

Safe aerospace vehicles — No accidents and incidents
due to aerospace vehicle design, structure, and subsystems

Separation assurance — No accidents or incidents due to
aerospace vehicle operations in the air and on the ground

Human-centered design — Aerospace systems adapt to,
compensate for, and augment the performance of the human

System knowledge — Thorough understanding of how the
aerospace system operates, the impact of change on system
performance and risk, and how the system impacts the nation

Fast, flexible, and efficient — 4 system that moves
anyone and anything, anywhere, anytime quickly on schedules
that meet customer needs

Situational awareness — Common, accurate, and real-
time information of aerospace operations, events, crisis,
obstacles, and weather

Clean and quiet — Significant reduction of aerospace
environmental impact in absolute terms

World leadership — Globally recognized leader in
aerospace technology, systems, and operations

High quality teams and individuals - Best qualified
and trained workforce in the world




________

R&D Milestones
2015

By 2015, demonstrate a two-thirds reduction in the rate of aerospace-
related fatalities and significant injuries

By 2015, demonstrate damage and fault tolerant vehicles and
systems

1= =---- ’Q By 2015, develop initial standards and procedures for self separation

> By 2015, demonstrate that operations (e.g. day and night, all
weather), procedures, and information can be standard and
predictable for users (e.g., pilots, controllers, airlines, passengers) at
all types of airports and for all aircraft

By 2015, understand economic (including implementation) and
operational impact of system alternatives

By 2015, demonstrate that the system can handle growth in demand
up to three times current levels

»! By 2015, demonstrate that gate-to-gate transit time can be reduced
by thirty percent

*() By 2015, demonstrate common real-time awareness of ongoing air
operations, events, crisis, and weather at all types of airports by pilots
and controllers

’() By 2015, demonstrate that aviation noise and emissions can be
significantly reduced in absolute terms in a cost effective way and
reduce uncertainties in climate impact

’() By 2015, demonstrate increase revenues from U.S. aviation-related
products and services through international adoption of U.S. aviation
standards

’() By 2015, demonstrate three times improvement in air traffic controller
efficiency (e.g., greater number of aircraft) and effectiveness (e.g.,
fewer operational errors) through automation and standardization of
operations, procedures, and information

2006 NARP
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Concept for Master Schedule

Figure 2.3 - Concept for Master Schedule

Flight Plan 2006-2010 Flight Plan 2011-2015

R&D Outputs

O O
R&D \‘ 2015
Programs Milestones

O ‘

2010
esto O
O O

Segment 1 [ Develop

Implement |

Segment 2 | Develop

Implement | v

Implement |

Segment 3 [ Develop

\Y

Segment4 | Develop

Implement | \/

Segment 5 [ Develop

FAARSD Outputs [ > e R

Segment6 [ Develop
NGATS Segments % Imple
Segment 7 | Develop
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Figure 2.3 provides a notional master schedule. The schedule shows how our
R&D programs are working together to achieve the notional performance tar-
gets for 2025 and the goals and objectives of both the Flight Plan and the NGATS
Integrated Plan. To achieve the performance targets for the year 2025, we need
to focus on the 2015 milestones.

Since it takes years to deploy the results of R&D and to have a major impact
on the operational performance of the system, the master schedule identifies
milestones for the years 2010 and 2015 in each of the R&D goal areas. The 2010
milestones will help FAA R&D support the development of new regulations,
standards, technologies, and procedures needed to achieve Flight Plan goals and

2025 objectives five to ten years in the future. They will also help FAA measure prog-
Desired ress toward the 2015 milestones that will demonstrate key NGATS capability and
Capabilities identify additional research requirements to support NGATS development. As
the system evolves, there will be a continuing need for research to address new
_>O issues that are likely to emerge.
Notional
Targets Table 2.1 (on page 20) shows the mapping of current R&D programs to the ten

R&D goals and their 2010 and 2015 milestones. The pages that follow for each
goal describe how the programs will achieve the milestones by identifying their
major outputs over the next five years. In the future, the NARP will show a closer
alignment and grouping of these program outputs in order to achieve the mile-
stones and measure progress toward achieving them.

ment v
~— Implement
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Programs

Table 2.1 - Programs

R&D Goal & Description

2010 R&D Milestones

2015 R&D Milestone

1 |Clean and quiet By 2010, release new methodologies to quantify and assess the  |By 2015, demonstrate that aviation noise and emissions
Significant reduction of aerospace environmental :‘r;;;?gtng;i;;craﬂ noise and aviation emissions, and their infer- | can pe significantly reduced in absolute terms in a cost
I I . P . . .
impact in absolute terms By 2010, deploy the Aviation Environmental Portfolio effective way and reduce uncertainties in climate impact
Management Tool to provide cost-effective analyses of noise,
local air quality, and global emissions mitigation strategies
2 |Fast, flexible, and efficient gy 5318’ r;\eat&}ft;fe Qaief-w-t?‘ateitr?ﬂsi' tim: " ot By 2015, demonstrate that the system can handle
i Y » laentity ways for the air transportation system to rowth in demand up to three times current levels
4 system that moves anyone and anything, anywhere, minimize the impact of weather and other disruptions 9 P e
anytime quickly on schedules that meet customer By 2015, demonstrate that gate-to-gate transit time can
needs be reduced by thirty percent
3 |High quality teams and individuals By 2010, pr(]tVi?Ie COQ_WHPU(tef-bGS_ed Tdugatign and frainin)g to By 2015, demonstrate three times improvement in air
ifi i ’ i improve controfier skills (€.g., visual, attention, memory traffic controller efficiency (e.g., greater number of
Best qual;fled and trained Wor/gforce in the world By 2010, provide real-time, on-line selection, education, and aircraft) and effectivenes); ((eg ’ ?ewer operational errors)
training for all inspectors and maintenance personnel N -9 o P i
through automation and standardization of operations,
procedures, and information
4 |Human-centered design !3y 2010: complgte human factors design and certification By 2015, demonstrate that operations (e.g., day and
Aerospace systems adapt to, compensate for, and information for flight-deck systems night, all weather), procedures, and information can be
augment the performance of the human standard andl predlctable for users (e.g., pilots, )
controllers, airlines, passengers) at all types of airports
and for all aircraft
5 |Human protection gy 2318 %evet!?P ing?al standards f?flf;eprfiof Czbl‘n ot By 2015, demonstrate a two-thirds reduction in the rate
ities. injuri i Y  Identify cabin environmental threats and demonstrate | of greospace-related fatalities and significant injuries
Nhofatalttte;, injuries, and adverse health impacts on mitigation strategies p I¢] J
the human due to aerospace operations
6 |Safe aerospace vehicles tBy 2010i develop initial Tta_ndards for unmanned aircraft systems |By 2015, demonstrate damage and fault tolerant vehicles|
i T T e o], |t OPETate in commercial airspace and systems
No accidents and incidents due to aerospace vehicle By 2010, develop initial standards for systems and materials that ¥
design, structure, and SubSySt6n1S can monitor, identify, and compensate for faults and failures
7 Separation assurance By 2019, dgvelop ipitial standards and procedures for pair-wise By 2015, develop initial standards and procedures for
No accidents and incidents due to aerospace vehicle §epar§tlon in the air and on the ground, such as to prevent runway|gg|f separation
incursion
operations in the air and on the ground By 2010, develop initial standards for handling new large aircraft
and unmanned aircraft systems
8 |Situational awareness ?y 201(2,_ irtnplement? national, high-resolution, convective weather |By 2015, demonstrate common real-time awareness of
i} L . . forecast into operations f ; ; i her at all
Common, accurate, and real-time information of ) . ongoing air operations, events, crisis, and weather at a
’ ’ £ v By 2010, Demonstrate Wide- and Local-Area Augmentation . .
aerospace operations, events, crisis, obstacles, and Systems standards for general aviation and vertical flight types of airports by pilots and controllers
weather
9 System kn°w|edge gy 2t010, develop initial specification for a Safety Management By 2015, understand economic (including
. ; . ystem implementation) and operational impact of system
Thorough understanding of how the aerospace system By 2010, understand adaptive flow management concepts and P . ) P P 4
operates, the impact of change on system alternatives alternatives
performance and risk, and how the system impacts the |BY 2010,‘|mplemenF national, high-resolution, convective weather
tion forecast into operations
na
10 |World Ieadership By 2010, measure time and cost to market for R&D products and By 2015, increase revenues from U.S. aviation-related

Globally recognized leader in aerospace technology,
systems, and operations

services

By 2010, show that customers (and stakeholders) are satisfied
with R&D products and services

By 2010, ensure that FAA R&D programs are peer reviewed and

judged to be world-class

products and services through international adoption of
U.S. aviation standards
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R&D Programs
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clean & quiet

Significant reduction of aerospace environmental impact in absolute terms

2025 Benefit

This R&D goal will result in an aerospace sys-
tem that has no significant environmental
impact on local and global communities in
spite of significant increases in air transporta-
tion capacity. The FAA will reduce noise and
local emissions in absolute terms. It will re-
duce uncertainties on the impact of aviation
particulate matter and hazardous pollutants
on the environment and the contribution of
aviation to climate change to levels that en-
able appropriate action. It will significantly
and safely reduce the use of hazardous ma-
terials from the national aviation system.

Chapter 2

RaD Milestones

2010: Release new methodologies to
quantify and assess the impact of
aircraft noise and aviation emissions,
and their inter-relationships

Deploy the Aviation Environmental
Portfolio Management Tool to pro-
vide cost-effectiveness analyses of
noise, local air quality, and global
emissions mitigation strategies

2015: Demonstrate that aviation noise
and emissions can be significantly
reduced in absolute terms in a cost
effective way and reduce uncertain-
ties in climate impact

22

RaD Programs

Airport Cooperative Research — mandated
by Congress in Vision 100-Century of Avia-
tion Reauthorization Act to carry out applied
research on problems that are shared by
airport operating agencies (This program is
beginning in 2006 and will include research
on the environment.)

Atmospheric Hazards/Digital System
Safety — develops and tests technologies to
detect frozen contamination, predict anti-
icing fluid failure, and ensure safe operations
during and after flight in atmospheric icing
conditions

2006: Complete report on new test proce-
dures for Type I, Ill, IV, and non-gly-
col Type-I fluids for snow

2010: Complete report on equivalent
pressure altitude testing, analysis,
and scaling of hot-air ice protection
systems

Center for Advanced Aviation System
Development (CAASD) - develops and
tests new technologies, systems, and op-
erational concepts to produce a safer, more
efficient air transportation system

2012: Complete development of the
Aviation  Environmental Portfolio
Management Tool that provides the
cost/benefit methodology needed
to harmonize national aviation pol-
icy and environmental policy

Commercial Space Transportation — de-
velops regulations, advisory circulars, and
guidelines to identify the requirements for
safe commercial space transportation op-
erations



Environment and Energy — develops com-
puter models and impact criteria for use by
civil aviation authorities to assess the impact
of aircraft noise and emissions on the envi-
ronment; provides a science-based under-
standing of the impact of aviation emissions
on local air quality and climate change; de-
velops standards for the certification of new
and modified aircraft and engine designs
to reduce aircraft noise and engine exhaust
emissions as well as technical reports, hand-
books, advisory circulars, training courses,
and procedures for use by the aviation com-
munity and the public

Aircraft Noise

2007: Update and publish Advisory Circu-
lar 36-4 on Noise Standards: Aircraft
Type and Airworthiness Certification
(every 2 years)

2008: Release a new FAA noise standard for
helicopters

2008: Create a metric that will assess super-
sonic aircraft impact

2009: Contribute to a new International
Civil Aviation Organization (ICAO)
noise standard for subsonic jets and
large aircraft

2010: Deploy elements of an Internet-
based capability to educate and in-
form the public about aircraft noise

Engine Emissions

2007: Release simplified engine exhaust
emissions certification test proce-
dures

2008: Update and publish Advisory Circu-
lar 34-1on Fuel Venting and Exhaust
Emissions Requirements for Turbine
Engine Powered Aircraft (every 2
years)

2010: Establish methodologies to quantify
and assess the impact of particulate
matter and hazardous air pollutants
policy

2010: Release an assessment of the im-
pacts of aviation on regional air
quality, including the effects of
climb-cruise oxides of nitrogen
(NOx) emissions

2011: Release an assessment of the impact
of aviation on climate change with
special emphasis on the effects of
contrails

2013: Collect direct measurements of haz-
ardous air pollutants and particulate
matter from engines to update fac-
tors used in modeling tools

Noise and Emissions Analysis

2007: Deploy the first generation of inte-
grated noise and emission predic-
tion and modeling tools

2008: Implement a new continuous-de-
scent approach (CDA) noise and
emissions abatement procedure for
nighttime operations at selected air-
ports

2010: Deploy an Aviation Environmental
Design Tool that quantifies and as-
sesses the inter-relationships among
noise and emissions at the local and
global levels

2010: Deploy the Aviation Environmental
Portfolio Management Tool that will
provide cost-effectiveness analyses'
of noise, local air quality, and global
emissions mitigation strategies

2010: Determine feasibility of CDA noise
and emissions abatement proce-
dures applicability to airports with
greater traffic levels, general mixed
fleet, and mixed operations

2011: Deploy noise and emissions expo-
sure models for airspace manage-
ment activities

2013: Deploy the Aviation Environmental
Portfolio Management Tool to pro-
vide the cost/benefit methodology

1 Costeeffective analysis determines the alterna-
tive with the lowest cost for achieving a given
benefit.
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needed to harmonize national avia-
tion policy and environmental policy

Joint Planning and Development Office
(JPDO) - plans and designs the next gen-
eration air transportation system by coordi-
nating goals, priorities, and implementation
requirements within the federal government
and with the U.S. aviation community

2007: Develop future architecture for the
national air transportation system,
which should provide a more effi-
cient system to reduce noise, emis-
sions and fuel consumption

NAS Requirements — develops policies,
standards, and requirements at the National
Airspace System (NAS) level to reduce ac-
cidents caused by weather and decrease
avoidable weather delays

2007: Evaluate effectiveness of weather
information in reducing weather
delays which can impact local air
quality

Propulsion and Fuel Systems — works with
fuel, airframe, and engine manufacturers to
test new unleaded fuels

2008: Evaluate ethanol-based piston fuels

2011: Characterize and test unleaded gen-
eral aviation fuel

System Capacity Planning and Improve-
ment - develops tools, procedures, and
technology and collects data to measure and
enhance NAS operational performance

Weather Program - develops forecast prod-
ucts for snow and ground icing events; maxi-
mizes safe and efficient ground operations by
determining appropriate times to apply deic-
ing fluids (thereby avoiding re-application)
to aircraft and to determine proper runway
clearing process to use and when (this mini-
mizes the need to recapture deicing fluid)

2006: Complete 6-hour winter precipita-
tion forecast product

2009: Complete 12-hour winter precipita-
tion forecast product

Chapter 2
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clean & quiet

2005 R&D Highlights

Analytical Tools for Noise and Emissions
(Environment and Energy)

Completed, with the FAA, National Aero-
nautical Space Administration (NASA), and
Transport  Canada-sponsored  Partnership
for Air Transportation Noise and Emissions
Reduction, the initial version of the Environ-
mental Design Space (EDS) tool that gener-
ates performance and cost data on source
noise and exhaust emissions. EDS is one
module of an integrated tool suite that will
help government and industry undertake
operations and projects that more effective-
ly control aviation noise and emissions and
will educate the public about how aviation
noise and emissions, in combination, affect
local, regional, and global communities.

Emission Modeling for Air Quality
Standards (Environment and Energy)

Released a new version of the Emissions
Dispersion Modeling System that improves
the estimation of particulate matter mass
emissions from aircraft engines. The model-
ing system can now be used to demonstrate
compliance with national ambient air quality
standards for airport emission sources.

Emissions Profiles (Environment and
Energy)

Partnered with NASA and the aviation com-
munity to test commercial aircraft under
field conditions and develop accurate emis-
sions profiles for their engines. Measured
engine emissions with the aircraft stationary
on the ground and their engines operating
at various power settings. Performed ad-
vected emissions measurements near the

Chapter 2

start of the runway, where aircraft generally
begin take-off operations. Evaluated differ-
ent types of measurement equipment to
determine how well they measured various
particulate matter characteristics. This could
lead to a new standard particulate matter
test protocol being developed by the Soci-
ety of Automotive Engineers.

Low Frequency Noise (Environment and
Energy)

Conducted a low frequency noise study at
Washington Dulles International Airport
with NASA and the Volpe National Transpor-
tation System Center to assess “start of take-
off roll” source noise. Collected source noise
recordings at the houses and runway loca-
tions using high-quality microphones, and
then labeled acoustic signatures for each
of the various types of participating aircraft.
Created a database of noise signatures to be
used in psychoacoustic testing with human
subjects with specific emphasis on their per-
ceptions of low frequency noise.

Particulate Roadmap (Environment and
Energy)

Developed with NASA, the Department
of Defense (DOD), the Environmental Pro-
tection Agency (EPA), engine and aircraft
manufacturers, airports, airlines, and other
stakeholders a unified R&D and regulatory
"Particulate Roadmap” to collect accurate
and reliable scientific data on the charac-
teristics of aviation emissions. The roadmap
will help researchers understand aircraft par-
ticulate matter emissions in relation to other
sources and how they affect our health and
environment. The resulting long-range ac-
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tion plan will guide aviation technology de-
velopment.

Quiet Technology Demonstrator 2
(Environment and Energy)

Flight tested new noise reduction technolo-
gies developed jointly by the FAA, NASA, and
aerospace industry partners using a Boeing
777 to validate their benefits. Tested two
improved chevron designs on the engine
nacelle and a cover that fits on the landing
gear. Tests showed that an advanced chev-
ron shape can reduce jet noise by as much
as four decibels during take-off and when
flying at cruise altitude. Tested a toboggan-
like cover for the aircraft’s main landing gear
that could reduce landing noise by another
three decibels. Results may lead to changes
in aircraft configurations and future airplane
engine and landing gear designs.

Sonic Boom (Environment and Energy)

Initiated, through the FAA/NASA/Transport
Canada-sponsored Partnership for Air Trans-
portation Noise and Emissions Reduction, a
project to understand the impact of sonic
boom phenomena, assess applicability of
existing noise metrics to sonic boom, deter-
mine annoyance associated with supersonic
jets, and provide guidance for designing su-
personic jets that will minimize sonic boom
incidents. Surveyed existing sonic boom
simulators to compare their ability to dupli-
cate sonic boom sounds and began to use
them to assess human perceptions of the
simulated sounds. This research will help
manufacturers design aircraft that takes into
account realistic sonic boom impact.
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fast, fiexibie & efficient

A system that mo s anyone and anything, anywhere, anytime? quickly on schedules that meet customer needs

2025 Benefit

This R&D goal will enable the air transporta-
tion system to move significantly more vehi-
cles, people, and cargo quickly and efficiently
from origin to destination on schedules that
meet customer needs. The FAA will reduce
transit time, improve predictability of on-
time service, minimize the impact of weather
and other system disruptions, and decrease
the cost of flight operations. It will accom-
plish this without adversely impacting safety,
security, and the environment.

Chapter 2

RaD Milestones

2010: Measure gate-to-gate transit time

|dentify ways for the air transporta-
tion system to minimize the impact
of weather and other disruptions

2015: Demonstrate that gate-to-gate tran-
sit time can be reduced by thirty per-
cent?

Demonstrate that the system can
handle growth in demand up to
three times current levels*

2 Anyone, Anything, Anywhere, Anytime, Final

Report of the Commission on the Future of the
United States Aerospace Industry, November
2002.

3 Joint Planning and Development Office, Next
Generation Air Transportation System Integrated
Plan, December 2004, www.jpdo.aero. Thirty
percent is based on the JPDO objective for 2025
to “Reduce transit time and increase predictability
(domestic curb-to-curb transit time by 30%).”

4 Joint Planning and Development Office, Next
Generation Air Transportation System Integrated
Plan, December 2004, www.jpdo.aero. Three
times increase in demand is based on the JPDO
objective for 2025 to “Satisfy future growth in de-
mand (up to 3 times current levels) and operational
diversity.”
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RaD Programs

Airspace Management Laboratory - devel-
ops data management and simulation tools
for the evaluation of airspace design alter-
natives; develops and manages information
management systems to improve the end-
to-end integrity of National Airspace System
support and post-operational data

Airspace Redesign - investigates and dem-
onstrates new airspace concepts and pro-
cedures to increase national aviation system
capacity; focuses on the Nation's major met-
ropolitan areas to shorten flight distances, to
provide more fuel-efficient routes, and to re-
duce arrival and departure delays

Airport Cooperative Research — mandated
by Congress in Vision 100-Century of Aviation
Reauthorization Act to carry out applied re-
search on problems that are shared by airport
operating agencies (This program is begin-
ning in 2006.)

Airports Technology Research - Capacity
— develops advisory circulars, standards, and
guidance material for airport design

2006: Develop advanced design proce-
dures for airport pavements to allow
operations of Boeing 777 and Airbus
380 aircraft

2008: Develop design standards for general
aviation airports

Air Traffic Control/Airway Facilities Human
Factors — develops knowledge and require-
ments for the design and use of automa-
tion-based technologies, tools, and support
systems to improve performance of air traffic
controllers and airway facilities personnel



Center for Advanced Aviation System
Development (CAASD) - develops and
tests new technologies, systems, and opera-
tional concepts to produce a safer, more ef-
ficient air transportation system

Commercial Space Transportation — de-
velops regulations, advisory circulars, and
guidelines to identify the requirements for
safe commercial space transportation op-
erations

2006: Analyze vehicle concepts in their
operational environments to iden-
tify what the safe and most efficient
separation standards should be in
the air traffic management system

Flightdeck/Maintenance/System Integra-
tion Human Factors — develops knowledge,
guidance, requirements, and standards for
selecting and training pilots, maintenance
personnel, and inspectors as well as assess-
ing their performance in relation to the de-
sign of displays, controls, flight deck systems,
tasks, and procedures

General Aviation and Vertical Flight Tech-
nology (GA & VF) - develops standards and
procedures that enable simultaneous non-
interfering operations between fixed-wing
and vertical-flight aircraft

2008: Establish a test bed in the New York
terminal area

2010: Demonstrate Wide-Area Augmen-
tation System (WAAS)/Local-Area
Augmentation System (LAAS) stan-
dards in the New York terminal area

2010: Develop recommendations  for
WAAS/LAAS national simultaneous
non-interfering operations develop-
ment

2011: Develop helicopter/tilt-rotor criteria
for complex approaches

Joint Planning and Development Office
(JPDO) - plans and designs the next gen-
eration air transportation system by coordi-
nating goals, priorities, and implementation
requirements within the federal government
and with the U.S. aviation community

2007: Develop future architecture for the
national air transportation system

Operations Concept Validation - devel-
ops and validates new performance require-
ments and operational concepts for the next
generation of decision-support systems for
pilots and air traffic controllers to increase
capacity, while simultaneously reducing
safety risk

2009: Determine how to split en route
operations between high and low
airspace to increase efficiency and
effectiveness

Safe Flight 21 - Alaska Capstone - tests
and evaluates, develops procedures, and
demonstrates operations with the capstone
avionics equipment

2007: Expand use of arrival and departure
procedures in Southeast Alaska

System Capacity Planning and Improve-
ment - develops tools, procedures, and
technology and collects data to measure
and enhance NAS operational performance

2007: |Install the Performance Data and
Analysis Reporting System at twelve
Operational Evolution Plan airports

2008: Model and simulate new large air-
craft ground movement
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Wake Turbulence - develops knowledge,
guidance, standards, and operational pro-
cedures for wake avoidance under various
weather conditions to increase airport arrival
and departure rates

2007: Develop and validate weather de-
pendent wake-avoidance concepts
for less than visual flight operations
conditions

2007: Develop national modification to
the FAA Order 7110.65° as it affects
closely-spaced parallel runways for
less than visual flight conditions

Weather Program - develops new tech-
nologies to provide weather observations,
warnings, and forecasts that are accurate,
accessible, and efficient to minimize the im-
pact of adverse weather events on national
airspace operational capacity

2009: Complete development of 6-12
hour freezing precipitation forecasts

2009: Demonstrate winter ceiling and vis-
ibility products at New York airports

2010: Complete operational implementa-
tion of convectively-induced turbu-
lence product

2010: Implement high-resolution, national
convective weather forecast into
operation

2015: Develop high-glance-value weather
products with longer forecast lead
times and increased accuracy and
make available electronically to all
aviation users

5 FAA Order 7110.65, “Air Traffic Control,”
prescribes procedures and phraseology for use by
personnel providing air traffic control services.
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Automatic Dependent Surveillance
-Broadcast (Safe Flight 21)

Completed a data collection effort to de-
velop validation techniques for automatic
dependent surveillance — broadcast (ADS-B).
Tested a prototype ADS-B ground receiv-
er. Evaluated the business case for ADS-B
technology that will lead to a decision for a
national ADS-B strategy. ADS-B is a two-way
data link system that sends aircraft position,
velocity, identification, and other informa-
tion to equipped aircraft, air-traffic control
systems, and airlines. The sharing of this type
of situational awareness information among
aircraft, air traffic control facilities, and air-
lines will reduce operation and maintenance
costs, increase efficiency and capacity, and
improve safety.
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Convective Weather (Weather Program)

Demonstrated several new capabilities: a 0-2
hour Echo Tops Forecast product; extend-
ing the convective forecast out to 6 hours
through the introduction of probabilistic
forecasting; and techniques to forecast new
growth of thunderstorms, which can greatly
disrupt traffic flow and capacity. A dem-
onstration in the Chicago area led to new
findings in detecting the surface effects on
convection and for the use of satellite data
in predicting early storm growth. A second
demonstration in the Dallas Fort Worth re-
gion tested the capability to have 1-hour au-
tomated forecast of storm initiation. These
new forecasting capabilities will improve
controller situational awareness of weather
in terminal and en route airspace, enabling
more effective traffic flow planning.
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Weather Information on the Internet
(Weather Program)

Enhanced, with the National Weather Sys-
tem, the Aviation Digital Data Service, which
disseminates weather information to the
public 24-hours a day on the Internet (http://
adds.aviationweather.gov). The information
gives pilots, airline dispatchers, and other us-
ers access to up-to-date weather data and
products in user-friendly graphical and text
formats. Added new functionality to the sys-
tem’s flight path tool, making it easier for us-
ers to plan routes to avoid dangerous weath-
er. The service facilitates flight planning and
minimizes the time required to change the
route of flight when needed. The National
Weather Service operates the service.
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20235 Benefit

This R&D goal will enable us to maintain the
best qualified and trained aviation workforce
(e.g., pilots, aircrews, controllers, inspectors,
maintenance personnel, FAA employees) in
the world. This will enable our workforce
to provide the safest and most efficient air
transportation services anywhere. The FAA
will select only the best and provide them
with the training necessary to excel at their
jobs both individually and in teams. It will
ensure that they continue to meet the high-
est medical, technical, and operational re-
quirements.
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RaD Milestones

2010: Provide computer-based education
and training to improve controller
skills (e.g., visual, attention, memory)

Provide real-time, on-line selection,
education, and training for all inspec-
tors and maintenance personnel

2015: Demonstrate three times® improve-
ment in air traffic controller efficiency
(e.g., greater number of aircraft) and
effectiveness (e.g., fewer operational
errors) through automation and stan-
dardization of operations, procedures,
and information

6 Joint Planning and Development Office, Next

Generation Air Transportation System Integrated
Plan, December 2004, www.jpdo.aero. Three
times increase in air traffic controller efficiency and
effectiveness is based on the JPDO objective for
2025 to “Satisfy future growth in demand (up to

3 times current levels) and operational diversity.”
It assumes that there will be no increase in the
number of controllers.
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Best qualified and trained workforce in the world

RaD Programs

Aeromedical Research — supports the FAA
regulatory and medical certification pro-
cesses for safety and health of all aerospace
vehicle occupants

2007: Analyze accidents of sport category
pilots relative to medical certifica-
tion requirements

2007: Analyze bioaeronautical data sup-
porting aeromedical certification
to reduce in-flight sudden or subtle
incapacitation

2007: Establish aircraft cabin and flight
deck guidelines to ensure environ-
mental quality in the event of inten-
tional or unintentional introduction
of contaminants



Air Traffic Control/Airway Facilities
Human Factors - develops knowledge,
guidance, and standards to assess and im-
prove the performance of controllers and
maintainers of the air traffic system

2007: Develop guidance to improve the
work flows and communications of
the FAA technical operations person-
nel

2008: Implement on-line data warehouse
for FAA Employee Attitude Survey
2008 results and Internet-based re-
porting capability.

2008: Develop improved methods to place
candidates in the air traffic controller
workforce by option (i.e., en route,
terminal) and measure their perfor-
mance during training

Commercial Space Transportation — devel-
ops regulations, advisory circulars, and guide-
lines to identify the requirements for safe
commercial space transportation operations

Flightdeck/Maintenance/System Integra-
tion Human Factors — develops knowledge,
guidance, requirements, and standards for
selecting and training pilots, maintenance
personnel, and inspectors as well as assessing
their performance in relation to the design of
displays, controls, flight deck systems, tasks,
and procedures

2007: Develop pilot proficiency recom-
mendations for very light jets

2008: Develop training guidelines for flight
-deck error management

Assess error patterns of pilots, main-
tenance personnel, and inspectors
and identify precursors to those er-
rors

2010: Complete guidance and educational
tools for the general aviation FAA/In-
dustry Training Standards program
to integrate new technologies
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General Aviation and Vertical Flight Tech-
nology (GA & VF) — develops design criteria,
technical data, advisory circulars, and training
documents related to technology integration
in general aviation and vertical flight aircraft

2008: Develop pilot guidance for surveil-
lance options for general aviation

2009: Develop pilot and inspector guid-
ance for synthetic vision displays for
general aviation

Joint Planning and Development Office
(JPDO) - plans and designs the next gen-
eration air transportation system by coordi-
nating goals, priorities, and implementation
requirements within the federal government
and with the U.S. aviation community

2007: Develop future architecture for the
national air transportation system

Safe Flight 21 - Alaska Capstone — devel-

ops training for pilots that use Capstone avi-
onics equipment

Chapter 2
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high quality teams & individuals
2005 R&D Highlights

Gene Expression Changes in Response
to Mild Alcohol Ingestion (Aeromedical
Research)

Demonstrated the effectiveness of micro-ar-
ray analysis for detecting mild (< 0.08 per-
cent) alcohol consumption and identifying
genes associated with alcohol consumption.
Research will provide genetic knowledge to
evaluate aviation accidents in terms of alco-
hol consumption and impairment.

Opiates in Postmortem Fluids and Tissues
(Aeromedical Research)

Developed a simple method to determine
the presence and qualities of as many as
eight opiate compounds from a single sam-
ple. This allows toxicologists to easily and
quickly differentiate between codeine use
and poppy seed consumption in laboratory
tests. Research will protect pilots from false
accusation of drug use.

Scientific  Information  System for
Research Studies (Aeromedical Research)

Completed the evaluation of atrial fibrillation
(AFIB), a medical condition of importance to
aeromedical examiners when evaluating air-
crews. Found that the overall safety record
of pilots with AFIB is no different than pilots
in general. AFIBis the most common form of
arrhythmia, a heart condition affecting more
than two million people annually. Research
will help to identify accident precursors, such
as AFIB, thereby enabling more effective and
timely introduction of countermeasures.

Advanced Technology for General
Aviation Inspection Training (Human
Factors)

Developed a prototype computer-based
training tool for the general aviation Inspec-
tion Training System to improve visual detec-
tion of aircraft defects. The system allows for
individualized training, as well as evaluation
of a maintenance inspector’s performance.
The Design and Analysis module, for ex-
ample, helps the instructor to customize the
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training program to suit individual training
needs. If inspectors need help in locating
corrosion defects, they can access informa-
tion to different types, severity, and locations
of corrosion. The simulator can be tailored
to provide specific feedback to enhance the
learning experience. This effort will reduce
inspector errors in the general aviation main-
tenance environment.

Effects of Mixed Fleet Flying (Human
Factors)

Identified the potential for human error if pi-
lots trained in one aircraft and flew in anoth-
er type of aircraft without training. Found
one safety concern related to the design of
the Takeoff/Go-Around switches. Showed
that several procedural and training items
must be addressed for pilots to fly success-
fully two types of airplanes. Determined that
for most of the operations and maneuvers
tested, a six-month currency cycle is accept-
able. Research results will help the FAA and
the airlines identify constraints and establish
requirements for air carriers that have pilots
who fly two different types of aircraft.

Electronic Flight Bags (Human Factors)

Refined the Electronic Flight Bag Usability
Assessment tools for the FAA Aircraft Certi-
fication and Flight Standards specialists. An
electronic flight bag is an electronic infor-
mation management device used by crew
members to obtain information currently
provided in paper form. Developed an initial
usability assessment checklist for inspectors
using products previously developed for
aircraft certification. Research will lead to
better inspection of electronic flight bags by
inspectors.

Human Factors in Aviation Maintenance
(Human Factors)

Released “The Operator’s Manual for Hu-
man Factors in Aviation Maintenance” to
respond to industry requests for simplified
instructions. The manual provides a short
and concise listing of six key factors that
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will help ensure appropriate human factors
input into any maintenance organization, in-
cluding information on event investigation,
documentation, training, shift turnover, and
fatigue/alertness. Users of the manual in-
clude aviation maintenance managers, qual-
ity managers, and training personnel. It also
provides supplemental information for the
FAA aviation safety inspectors and personnel
overseeing airline maintenance, repair, and
overhaul.

Human Factors Knowledge (Human
Factors)

Provided on-line access to the Human Fac-
tors Workbench tool to provide the FAA em-
ployees, system developers, and researchers
easy access to human factors information.
Added new reports, enhanced the search
capability, and finalized the evaluation com-
ponents of an on-line human factors training
course. Users can print a course completion
certificate on line. Research will enhance
the development of human-centered avia-
tion systems.

Proficiency Standards for Advanced Air-
craft (Human Factors)

Produced with NASA and the aviation com-
munity a comprehensive list of knowledge
and skills that are important for pilots, in-
structors, and evaluators who operate, teach,
and test in technically advanced aircraft,
such as the Eclipse 500. The results will be
used to develop a new technical publication
to serve as an official information source for
these new areas of proficiency, similar to the
Airplane Flying Handbook (FAA-H-8083-3),
Instrument Flying Handbook (FAA-H-8083-
15), and the Pilot’s Handbook of Aeronautical
Knowledge (FAA-H-8083-25).

Safety Culture (Human Factors)

Conducted a series of focus-group sessions
at the Seattle, St. Louis, and Potomac Ter-
minal Radar Approach Control facilities to
understand and improve the safety cultures
at the FAA Technical Operations facilities.



These facilities provide a realistic sampling
of work environments and job types without
having to conduct a large-scale, nation-wide
study. Developed a safety culture survey to
determine overall trends in the safety culture
and the effectiveness of various actions to
change the culture.

Training Pilots for Unexpected Events
(Human Factors)

Completed a field study investigating factors
underlying a pilot’s ability to recognize and
react to various flight abnormalities, includ-
ing upset recovery. Analyzed the field data
and issued a final report outlining prelimi-
nary suggestions for training development
and recommendations for further research.
Suggested actions include development of
training interventions to manage unexpect-
ed events. These interventions will be proto-
typed and tested in upcoming years.
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Aerospace systems adapt to, compensate for, and augment the performance of the human

2025 Benefit

This R&D goal will result in aerospace sys-
tems that adapt to, compensate for, and
augment the performance of the human.
This will result in improved operator (e.g., pi-
lots, aircrews, controllers, inspectors, mainte-
nance personnel) and system performance
to achieve dramatic increases in safety and
greater capacity. All operations, procedures,
and information will be standard and pre-
dictable for users of the aviation system.
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RaD Milestones

2010: Complete human factors design
and certification information for
flight-deck systems

2015: Demonstrate that operations (e.g.,
day and night, all weather), pro-
cedures, and information can be
standard and predictable for users
(e.g., pilots, controllers, airlines, pas-
sengers) at all types of airports and
aircraft
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RaD Programs

Aeromedical Research — develops knowl-
edge, guidance, and standards to reduce
accidents associated with the performance
of pilots and aircrews, maintainers, inspec-
tors, and others who fill important roles in
the safety of the national airspace system

2008: Assess aircraft seat certification cri-
teria and performance for impact
protection

2008: Establish an accident medical data-
base

2008: Develop advanced mathematical
dynamic modeling and computer
simulation to provide enhanced
analysis of occupant injury and air-
craft design features

2008: Develop performance-based nar-
row and wide-bodied aircraft cabin
evacuation approval guidelines

Airport Cooperative Research — mandated
by Congress in Vision 100-Century of Avia-
tion Reauthorization Act to carry out applied
research on problems that are shared by
airport operating agencies (This program is
beginning in 2006.)

Airports Technology Research - Safety
— develops standards and guidance material
for airport design

2006: Complete design for end around
taxiway barriers

2006: Complete evaluation of radar to
detect foreign object debris under
various weather conditions

Air Traffic Control/Airway Facilities Hu-
man Factors - develops knowledge, guid-
ance, and standards to assess and improve
the performance of controllers and main-
tainers of the air traffic system

2007: Complete Air Traffic Organization
Technical Operations human factor
design specifications

2008: Complete guidelines and human
factors standards for integrating
advanced technologies into the Air
Traffic Control and Technical Opera-
tions environments



Center for Advanced Aviation System
Development (CAASD) — develops and tests
new technologies, systems, and operational
concepts to produce a safer, more efficient air
transportation system

2008: Conduct evaluation of airspace rede-
sign enhancements in all operational
domains to improve system perfor-
mance and use of resources

Commercial Space Transportation — devel-
ops regulations, advisory circulars, and guide-
lines to identify the requirements for safe
commercial space transportation operations

Flightdeck/Maintenance/System Integra-
tion Human Factors — develops knowledge,
guidance, requirements, and standards for
assessing and improving the performance of
pilots and maintenance personnel

2007: Complete implementation of Aircraft
Certification Job Aid (version 8)7 for
Federal Aviation Regulations Part
23 (Commuter Category Airplanes)
and Part 25 (Transport Category Air-
planes)

2007: Develop human factors guidelines
for instrument procedure design

Joint Planning and Development Office
(JPDO) - plans and designs the next gen-
eration air transportation system by coordi-
nating goals, priorities, and implementation
requirements within the federal government
and with the U.S. aviation community

2007: Develop future architecture for the
national air transportation system

NAS Requirements - develops policies,
standards, and requirements at the national
airspace system level to reduce accidents
caused by weather and decrease avoidable
weather delays

2007: Evaluate effectiveness of weather
information in reducing weather de-
lays

7 Computer-based, decision support tool that inte-
grates safety and capacity considerations for air-
craft design and certification

Operations Concept Validation — develops
and validates new performance requirements
and operational concepts for the next gen-
eration of decision-support systems for pilots
and air traffic controllers to increase capacity
while simultaneously reducing safety risk

2009: Determine how to split en route
operations between high and low
airspace to increase efficiency and
effectiveness

Runway Incursion - selects and evaluates
runway incursion technologies to validate
their performance and operational suitabil-
ity and identifies non-technology solutions,
such as marking and signage, education,
training, and advisory circulars

2008: Perform operational evaluation of
runway status lights

System Capacity Planning and Improve-
ment - develops tools, procedures, and
technology and collects data to measure and
enhance NAS operational performance

2007: |Install the Performance Data and
Analysis Reporting System at twelve
Operational Evolution Plan airports

2008: Model and simulate new large air-
craft ground movement

Weather Program - integrates weather in-
formation into user-friendly presentations for
pilots and controllers so that they can make
better decisions

Convective Weather Product Display
2006: Add terminal forecast on Integrated

Terminal Weather System
2007: Add national 2-hour probability fore-

cast

2010: Add national high resolution fore-
cast

2011: Add national 6-hour probability fore-
cast
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Turbulence Product Display

2006: Add forecast product for 10,000 feet
and above

2009: Add probability forecast

2009: Add mountain-wave
forecast product

2010: Add convectively-induced turbu-
lence forecast product

2011: Add forecast product for all altitudes

2012: Add Alaskan turbulence forecast
product

turbulence

In-Flight Icing Product Display

2007: Add forecast product including su-
per-cooled large drops

2007: Add diagnosis product with severity

2008: Add forecast product with severity

2008: Add Alaskan forecast product

2009: Add Alaskan diagnosis product

2010: Add terminal diagnosis product

National Ceiling & Visibility Product Display

2008: Add Continental United States
(CONUS) analysis product

2009: Add CONUS forecast product

2009: Add Alaskan analysis product

2010: Add Alaskan forecast product

Oceanic Product Display

2008: Add cloud-top height product

2009: Add convective diagnosis product

2009: Add turbulence forecast product

2010: Add volcanic ash product

2011: Add convectively-induced turbu-
lence forecast product

2012: Add in-flight icing diagnosis product

2012: Add convective nowcast product

2013: Add in-flight icing forecast product

2013: Add convective 2-15 hour forecast
product

Chapter 2
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human-centered design
2005 R&D Highlights

Benefits of the En Route Information
Display System (Human Factors)

Assessed a prototype display system at the
Boston, Jacksonville, and Salt Lake City Air
Route Traffic Control Centers to identify con-
troller information needs and ways in which
to reduce workload. The system will pro-
vide controllers real-time electronic access
to weather data, aeronautical data, air traffic
control procedures documents, Notices to
Airmen, pilot reports, and other information.
Research will help the FAA determine the
human performance benefits of the new sys-
tem and perform a cost-benefit analysis prior
to making a final decision on system acquisi-
tion and national deployment.

Effective
Factors)

Flight Symbology (Human

Continued research to determine what
aeronautical chart symbology (e.g., airports,
roads, railroads, terrain features, obstructions)
is most effective on moving maps and elec-
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tronic chart displays. Identified features of
navigation symbology that are problematic
when presented on electronic displays. De-
veloped a method to design and evaluate
symbology that takes into account different
media (e.g., paper vs. electronic) and displays.
Research will help the FAA and industry es-
tablish standards for symbols.

Future En Route Workstation (Human
Factors)

Conducted complex person-in-the-loop sim-
ulation studies at the FAA's William J. Hughes
Technical Center to identify future en route
workstation requirements. Examined ways to
present and integrate information, measure
controller operations, and address human
factors considerations. Exposed controllers
to various workstation concepts, traffic levels,
and scenarios. Research will help increase
controller productivity and enable the air
traffic system to increase capacity through
user-centered automation.
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Modular Display Concept for Air Traffic
Control Towers (Human Factors)

Developed a modular concept for an air traf-
fic control tower design. Collected data that
will help understand controller work patterns
and the information required to perform con-
troller tasks. Identified controller tasks, com-
munications and coordination activities, and
the information required to support tasks
for each position in the tower. Research will
provide the FAA a master concept for tower
design that uses a modular approach to meet
the tailored display needs for each tower.

Tower Siting and Visibility (Human
Factors)

Developed, tested, and validated a set of hu-
man performance metrics that can be used
to assess the impact of tower height and
location on air traffic control tower special-
ist's performance. Developed a web-based
airport traffic control tower tool that allows
planners and engineers to determine the
best height and location for towers to en-
sure air traffic controllers can see objects and
maintain separation. Research will reduce
the cost of tower construction as well as im-
prove safety.
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No fatalities, injuries, and adverse health impacts on the human due to aerospace operations

20235 Benefit

This R&D goal will significantly reduce fatali-
ties and injuries and adverse health impacts
on the human due to aerospace operations.
The FAA will enhance crashworthiness, im-
prove fire prevention and evacuation pro-
cedures, provide better occupant restraint
and aircraft arresting systems, and protect
against airborne threats, such as chemical
and biological agents.
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RaD Milestones

2010: Develop initial standards for fire-
proof cabin

Identify cabin environmental threats
(clean air, emergency treatment, life
support, chemical/biological haz-
ards) and demonstrate mitigation
strategies

2015: Demonstrate a two-thirds reduction
in the rate of aerospace-related fa-
talities and significant injuries®

8 Joint Planning and Development Office, Next

Generation Air Transportation System Integrated
Plan, December 2004, www.jpdo.aero. The two
thirds reduction in aviation fatalities and injuries
is based on the JPDO objective for 2025 to, “Sat-
isfy future growth in demand (up to 3 times current
levels) and operational diversity.” Two thirds as-
sumes that the number of fatalities or injuries will
be the same as today’s.
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RaD Programs

Advanced Materials/Structural Safety
— develops knowledge, rules, and tools to
support both the development of regula-
tions and standards and the certification of
materials that will result in the safe use of
advanced materials in aircraft and improved
crash characteristics of aircraft structures
and systems

2007: Develop neck injury criteria for side-
facing seats

2008: Develop neck injury certification cri-
teria for side-facing seats

2010: Develop enhanced means of oc-
cupant impact protection that can
form the basis for improved certifi-
cation guidelines and standards

2011: Develop analytical methodology for
modeling crash testing

Aeromedical Research - develops knowl-
edge, recommendations, and guidelines to
support regulations and certification that
will reduce health risks to aircraft crews and
passengers from hazards, including poor air
quality, cosmic and other radiation, and sud-
den decompression; develops knowledge
and design and procedural guidelines to en-
hance the effectiveness, speed, and safety of
aircraft evacuation

2007: Model air flow and disease/chemi-
cal biological agent transmission/
dissemination in aircraft cabins

2008: Develop instructional materials on
the radiation (cosmic and visual) en-
vironment during air travel

2008: Update aircraft-specific cabin evacu-
ation guidelines

2009: Establish an aircraft accident medi-
cal database

2010: Develop protective equipment fit,
comfort, and performance stan-
dards



Airport Cooperative Research - mandated
by Congress in Vision 100-Century of Aviation
Reauthorization Act to carry out applied re-
search on problems that are shared by airport
operating agencies (This program is begin-
ning in 2006.)

Airports Technology Research - Safety
- provides technical information to support
and update advisory circulars, standards,
and guidance material to cover the design
of airport safety areas, visual aids, rescue and
firefighting, ice and snow control, and wildlife
control

2008: Complete design and construc-
tion of prototype next generation
elevated waterway with aircraft skin
penetrating device

2010: Develop aircraft rescue and fire-
fighting procedures and equipment
standards to address double-decked
large aircraft

2011: Evaluate new formulations for soft
ground arrestor systems

Commercial Space Transportation — devel-
ops regulations, advisory circulars, and guide-
lines to identify the requirements for safe
commercial space transportation operations

2006: Identify requirements to monitor,
measure, and record the medical and
biological effects experienced by the
human body during sub-orbital and
orbital flights

2006: Create biomedical database and
analysis plan for data generated from
commercial space transportation
activities

Fire Research and Safety - develops in-
formation to support regulations, advisory
circulars, standards, certification, and opera-
tional procedures that will: prevent ignition
and flame propagation of cabin materials;
detect in flight fires; suppress fires; protect
against aircraft fuel tank explosions; and im-
prove post crash fire survivability

2007: Develop improved fire test standards
for electrical wiring and air condi-
tioning ducting as part of hidden
area material flammability improve-
ment

2008: Develop criteria for effective use of
hand-held or fixed extinguishing sys-
tems against hidden fires

2008: Complete tests of ultra-fire-resistant
materials

2008: Develop fire test methods for com-
posite fuselage

2009: Improve oxygen system design
guidelines and requirements

2009: Characterize cabin fires in very large
aircraft

2010: Evaluate improvements in post-crash
fire survivability from ultra-fire-resis-
tant materials

2011: Develop very large aircraft fire pro-
tection methodologies

Joint Planning and Development Office
(JPDO) - plans and designs the next gen-
eration air transportation system by coordi-
nating goals, priorities, and implementation
requirements within the federal government
and with the U.S. aviation community

2007: Develop future architecture for the
national air transportation system
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Weather Program - develops weather prod-
ucts that support revisions to regulations and
certification that will lessen accidents due to
hazardous weather conditions

2010: Add volcanic ash product

2010: Add national convective weather
high resolution forecast

National Ceiling & Visibility Product Display

2008: Add CONUS analysis product
2009: Add CONUS forecast product
2009: Add Alaskan analysis product
2010: Add Alaskan forecast product

In-Flight Icing Product Display

2007: Add forecast product including su-
per-cooled large drops

2007: Add diagnosis product with severity

2008: Add forecast product with severity

2008: Add Alaskan forecast product

2009: Add Alaskan diagnosis product

2010: Add terminal diagnosis product

Turbulence Product Display

2006: Add forecast product for 10,000 feet
and above

2009: Add probability forecast

2009: Add mountain-wave
forecast product

2010: Add convectively-induced turbu-
lence forecast product

2011: Add forecast product for all altitudes

turbulence
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human protection
2005 R&D Highlights

Aircraft Cabin Evacuation (Aeromedical
Research)

Collaborated with Rutgers University to de-
velop a computational aircraft evacuation
model that uses features, such as the short-
est distance to exits, speed of an evacuation,
and flow rate at exits. The model will provide
information on aircraft designs and poten-
tially supplement certification procedures.

Laser Transmissivity of Aircraft Windows
(Aeromedical Research)

Collaborated with the US. Army in laser
testing of aircraft window transmissivity to
address safety concerns of both the Depart-
ment of Homeland Security and the FAA.
Partial analysis indicated that lasers in the vis-
ible light spectrum easily transmit through
cockpit glass. Brief exposure to a laser beam
can cause discomfort and temporary visual
impairment, such as glare, flash-blinding,
and afterimages. To a pilot, these visual dis-
tractions can produce spatial disorientation
and/or loss of situational awareness.
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Aircraft Rescue and Fire Fighting (Airport
Research)

Acquired a new state-of-the-art research
vehicle that will enable the FAA to conduct
live tests and develop standards for fire
protection in new large aircraft, such as the
Airbus 380. Completed pre-delivery testing
and inspection of the research vehicle at the
Oshkosh Truck Corporation’s Test and De-
velopment Laboratory to ensure that it
complied with all of the testing procedures
specified for prototype vehicle designs in the
FAA Advisory Circular 150/5220-10C, “Guide
Specification for Water/Foam Aircraft rescue
and Fire Fighting Vehicles!” The new vehicles
met all criteria, and the FAA accepted it for
delivery.

Debris Risk (Commercial Space)

Tested a computer model, which is used to
develop public casualty expectations asso-
ciated with space launch accidents and to
help establish insurance requirements and
liability limits, to see if it could calculate the
hazards to victims inside of buildings struck
by falling debris. Using historical data from
the Khobar Towers bombing, completed a
comparison of the results from the model
with actual damage data from the explo-
sion. Data suggest that the model is not as
conservative as some had suspected. When
completed, the project should provide a
better basis for predicting potential debris-
related casualties resulting from launch ac-
cidents.
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Forecasting Turbulence (Weather

Program)

Conducted a regional demonstration that
used information from the Next Generation
Weather Radars (NEXRAD) located in the
upper Midwest region to create a 3-dimen-
sional image (mosaic) of detected turbulent
conditions. From this data, identified eddy
dissipation rate as a key measure of the actu-
al atmospheric conditions. Combined with
the radar information, the data provides a
15-minute look ahead of in-cloud aviation
hazards, emphasizing convectively-induced
turbulence. The FAA plans to install this ca-
pability, when approved for operational use,
on all operational NEXRAD radars.
Turbulence

Forecasting (Weather

Program)

Entered the final phase of research needed
to advance the Graphical Turbulence Guid-
ance tool to operational status. The tool re-
fines turbulence assessments by comparing
information from several weather prediction
models with current pilot reports of turbu-
lence. It produces various forecasts on tur-
bulence. In the future, the tool will provide
turbulence forecasts for all altitudes and have
the capability to forecast mountain-wave
and convectively-induced (regions involving
thunderstorm activity) turbulence. This will
give pilots sufficient warning of turbulence
ahead of the aircraft to alert passengers and
crew or to take evasive action.
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No accidents and incidents due to aerospace vehicle design, structure, and subsystems

2025 Benefit

This R&D goal will significantly reduce avia-
tion accidents and incidents due to aero-
space vehicle design, structure, and subsys-
tems. This goal will result in no accidents or
incidents due to failures of the aircraft or its
systems, degradation due to aging, cracking
that is not detected and repaired, electrical
faults, failures in software-based digital flight
controls or avionics systems, and structural
failures.

RaD Milestones

2010: Develop initial standards for un-
manned aircraft systems to operate
in commercial airspace

Develop initial standards for systems
and materials that can monitor,
identify, and compensate for faults
and failures

2015: Demonstrate damage and fault tol-
erant vehicles and systems
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RaD Programs

Advanced Materials/Structural Safety
— develops knowledge, rules, and tools to
support both the development of regula-
tions and standards and the certification of
materials that will result in the safe use of
advanced materials in aircraft and improved
crash characteristics of aircraft structures
and systems

2007: Establish feasibility of imbedded
sensors to track damage

2007: Identify methods to improve crash
worthiness of fuel tanks

2009: Identify data for certification of ma-
terials at elevated temperatures

2009: Develop certification methodology
for high-cycle fatigue of composite
structures

2010: Develop data for certification of
composite materials at elevated
temperatures

2012: Identify data for certification of ce-
ramic composites

Aeromedical Research — develops knowl-
edge, recommendations, and guidelines to
support regulations and certification that
will reduce health risks to aircraft crews and
passengers from hazards, including poor air
quality, cosmic and other radiation, and sud-
den decompression; develops knowledge
and design and procedural guidelines to en-
hance the effectiveness, speed and safety of
aircraft evacuation

2008: FEstablish a model to evaluate air-
craft design relative to evacuation
conditions, passenger behavior, and
emergency response capability

2010: Develop design and performance
criteria of transport aircraft emer-
gency communications systems
between flight attendants and
passengers
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2011: Evaluate and develop oxygen system
guidelines for high altitude capable
experimental and certified aircraft,
including systems for use in the sub-
orbital environment

Aging Aircraft — develops technologies and
technical information to support the devel-
opment of regulations, standards, and pro-
cedures to ensure continued airworthiness
of current aircraft structures, engine compo-
nents, and mechanical and electrical systems

2008: Develop enhanced repair techniques
for bonded repairs

2009: Develop advanced circuit protection
devices including second generation
arc-fault circuit breakers

2009: Develop rotorcraft damage tolerance
methodologies

2010: Validate advanced inspection tech-
niques

2010: Develop technical data for policy
guidance on aging transport aircraft
structural integrity

2010: Provide technical data for use in poli-
cy guidance on continued airworthi-
ness of commuter aircraft

2011: Develop technical data for use in
guidance material for installation
and credit usage of rotorcraft health
monitoring systems

Aircraft Catastrophic Failure Prevention
Research - develops technologies and
methods to support regulations and advi-
sory circulars to assess risk and prevent oc-
currence of potentially catastrophic defects,
failures and malfunctions in aircraft, compo-
nents and systems

2009: Develop prototype engine crack de-
tection system

2009: Develop recommendations for pro-
pulsion monitoring system

2011: Conduct propulsion monitoring
flight test



Atmospheric  Hazards/Digital System
Safety — develops technologies and advisory
and guidance materials to ensure safe op-
eration in electromagnetic hazards resulting
from electromagnetic interference, cosmic
radiation, high intensity radiated fields, and
lightning, and ensures the safe operation of
emerging, highly-complex, software-based,
digital flight controls and avionics systems

2006: Complete a handbook and guide-
lines for avionics semiconductors

2007: Develop reference materials for up-
dating certification regulations in
flight critical design assurance

2008: Identify criteria for burn-in testing

2008: Evaluate safety engineering in soft-
ware

2008: Develop data to update regulations
for flight critical systems design as-
surance

2009: FEvaluate integrated flight guidance
and control systems

2009: Complete characterization of aircraft
lightning

2011: Develop model techniques and facil-
ity for testing the effect of high ice
water content on engines

2011: Report on software service history in
reliability models

Aviation Safety Risk Analysis — monitors
and analyzes aviation system operations and
safety risks and develops risk management
methodologies, prototype tools, technical
information, procedures, and practices to im-
prove aviation safety

2008: Develop standards for carbon mon-
oxide detection devices, includ-
ing the development of inspection
methods to determine the integrity
of exhaust systems

Commercial Space Transportation — devel-
ops regulations, advisory circulars, and guide-
lines to identify the requirements for safe
commercial space transportation operations

Fire Research and Safety - develops in-
formation to support regulations, advisory
circulars, standards, certification, and opera-
tional procedures that will prevent ignition
and flame propagation of cabin materials;
detect in flight fires; suppress fires; protect
against aircraft fuel tank explosions; and im-
prove post crash fire survivability

2007: Develop improved fire test standards
for electrical wiring and air condi-
tioning ducting as part of hidden
area material flammability improve-
ment

2008: Develop criteria for effective use of
hand-held or fixed extinguishing sys-
tems against hidden fires

2008: Complete tests of ultra-fire resistant
materials

2008: Develop fire test methods for