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APPENDIX A

Program Descriptions

Listed Alphabetically

R&D Program Title

FAA Budget

Appendix A

Budget

Page

Appropriation

Item

Advanced Materials/Structural Safety R,E&D All.c A-3

Aeromedical Research R,E&D All.j A-9

Aging Aircraft R,E&D All.e A-16
Air Traffic Control/Airway Facilities Human Factors R,E&D All.i A-23
Aircraft Catastrophic Failure Prevention Research R,E&D All.f A-29
Airport Cooperative Research AlP * A-34
Airports Technology Research — Capacity AlP * A-37
Airports Technology Research — Safety AlP * A-41
Airspace Management Laboratory F&E 1A01J A-45
Airspace Redesign F&E 1A01L A-50
Atmospheric Hazards/Digital System Safety R,E&D All.d A-55
Aviation Safety Risk Analysis R,E&D All.h A-61
Center for Advanced Aviation Systems Development F&E 4A10 A-67
Commercial Space Transportation Safety Ops * A-71
Environment and Energy R,E&D Al3.a A-75
Fire Research and Safety R,E&D All.a A-85
Flightdeck/Maintenance/System Integration Human Factors R,E&D All.g A-91
General Aviation and Vertical Flight Technology F&E 1A01E A-98
Joint Program and Development Office R,E&D Al2.a A-104
NAS Requirements F&E 1A01H A-110
Operations Concept Validation F&E 1A01D A-115
Propulsion and Fuel Systems R,E&D All.b A-121
Runway lIncursion Reduction F&E 1A01B A-126
Safe Flight 21 — Alaska Capstone F&E 1A02A A-130
Safer Skies F&E 1A01F A-135
System Capacity, Planning and Improvement F&E 1A01C A-139
System Planning and Resource Management R,E&D Al4d.a A-144
Unmanned Aircraft Systems Research R,E&D All.l A-148
Wake Turbulence F&E 1A01K A-152
Wake Turbulence R,E&D Al2.b A-156
Weather Program R,E&D All.k A-161
William J. Hughes Technical Center Laboratory Facility R,E&D Al4.b A-166
Wind Profiling and Weather Research, Juneau F&E 1A011 A-170

* Budget line item numbers are not used for these programs within the Operations (Ops) and Airport Improvement

Program (AIP) appropriations.
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Listed by FAA Appropriation and Budget Item
AFA'?OBL;SS?(; Blu t(;?net R&D Program Title Page
AlP * Airport Cooperative Research A-34
AlP * Airports Technology Research — Capacity A-37
AlP * Airports Technology Research — Safety A-41
F&E 1A01B Runway Incursion Reduction A-126
F&E 1A01C System Capacity, Planning and Improvement A-139
F&E 1A01D Operations Concept Validation A-115
F&E 1A01E General Aviation and Vertical Flight Technology A-98
F&E 1A01F Safer Skies A-135
F&E 1A01H NAS Requirements A-110
F&E 1A011 Wind Profiling and Weather Research, Juneau A-170
F&E 1A01J Airspace Management Laboratory A-45
F&E 1A01K Wake Turbulence A-152
F&E 1A01L Airspace Redesign A-50
F&E 1A02A Safe Flight 21 — Alaska Capstone A-130
F&E 4A10 Center for Advanced Aviation Systems Development A-67
Ops * Commercial Space Transportation Safety A-71
R,E&D All.a Fire Research and Safety A-85
R,E&D All.b Propulsion and Fuel Systems A-121
R,E&D All.c Advanced Materials/Structural Safety A-3
R,E&D Alld Atmospheric Hazards/Digital System Safety A-55
R,E&D All.e Aging Aircraft A-16
R,E&D All.f Aircraft Catastrophic Failure Prevention Research A-29
R,E&D All.g Flightdeck/Maintenance/System Integration Human Factors A-91
R,E&D All.h Aviation Safety Risk Analysis A-61
R,E&D All.i Air Traffic Control/Airway Facilities Human Factors A-23
R,E&D All.j Aeromedical Research A-9
R,E&D All.k Weather Program A-161
R,E&D All.l Unmanned Aircraft Systems Research A-148
R,E&D Al2.a Joint Program and Development Office A-104
R,E&D Al2.b Wake Turbulence A-156
R,E&D Al3.a Environment and Energy A-75
R,E&D Al4.a System Planning and Resource Management A-144
R,E&D Al4.b William J. Hughes Technical Center Laboratory Facility A-166

* Budget line item numbers are not used for programs within the Ops and AIP appropriations.
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FAA Budget Budget Program Title Budget Request
Appropriation Item
R,E&D All.c. Advanced Materials/Structural Safety $2,843,000

Supports FAA Strategic Goal: Increased Safety

Intended Outcomes: The Advanced Materials/Structural Safety Program assesses the safety implications of
new and present day composites, alloys and other materials, and associated structures and fabrication
techniques that can help to reduce aviation fatalities. By FY 2008, researchers will develop a knowledge base
that will result in safe use of advanced materials in aircraft.

The program is also enhancing aircraft crashworthiness, fire resistance, and evacuation practices to increase
crash survivability. Researchers are developing the knowledge, tools, and standards to improve the crash
characteristics of aircraft structures and systems.

Advanced materials research focuses on:

e Developing analytical and testing methods for worldwide standardization;

e Understanding how design, loads carried, and damage sustained can affect the remaining life
and strength of composite aircraft structures; and

e Developing maintenance and repair methods that are standardized and correlated with
training and repair station capabilities.

Structural safety research focuses on:

¢ Enhancing occupant survivability and reducing personal injury from accidents;

e Improving crash characteristics of aircraft structures, cabin interiors, auxiliary fuel tank
systems, and occupant seat and restraint systems; and

o Improving the efficiency of aircraft certification through the use of better analytical modeling
of crash events that occur on land and water.

Agency Outputs: The Advanced Materials/Structural Safety Program provides technical support for rule
making and develops guidance to help the aviation industry comply with Agency regulations.

Advanced Materials

The FAA establishes rules for the certification of safe and durable materials for use in aircraft construction.
While the rules are the same for composite or metal structures, different behavioral characteristics of structural
materials call for different means of compliance. Although Advisory Circular (AC) 20-107A, “Composite
Structure” has been published, advances in technologies and materials require periodic updates and expansion
of the AC. The FAA Chief Scientist/Technical Advisor Program disseminates current technical information
to regulatory personnel through technical reports, handbooks, and guidance. The goal of this data exchange is
to allow regulatory processes to keep pace with industry advances and benefit from state-of-the-art technology
and design.

Structural Safety

The FAA revises or updates crashworthiness-related Federal Aviation Regulations to accommodate new
information for overhead stowage bins, auxiliary fuel tanks and fuel systems, aircraft configurations,
seat/restraint systems, and human tolerance injury criteria.

Customer/Stakeholder Involvement: The Advanced Materials/Structural Safety Program complies with or
cooperates with the following legislation and industrial/government groups:
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Public Law 100-591, the Aviation Safety Research Act of 1988, and House of
Representatives Report 100-894 — sets priorities to develop technologies, conduct data
analysis for current aircraft, and anticipate problems related to future aircraft.

The Aviation Rulemaking Advisory Committee (ARAC) — this FAA committee and its
subcommittees help to ensure the effectiveness of the Agency’s rule making by identifying
R&D requirements and priorities, providing guidance for the update of documents, such as
AC20-107A, and encouraging industry’s full participation in implementing new rules.

Aircraft Safety Subcommittee of the FAA Research, Engineering and Development Advisory
Committee — representatives from industry, academia, and other government agencies
annually review the program’s activities.

Technical Community Representative Groups — FAA representatives apply formal guidelines
to ensure that the program’s research projects support new rule making and development of
alternate means of compliance for existing rules.

Accomplishments: The Advanced Materials/Structural Safety Program provides technical reports,
handbooks, ACs, and certification guidance to aircraft manufacturers, maintainers, and operators. Program
accomplishments include:

Advanced Materials

Established a Joint Center of Excellence for Advanced Materials at University of Washington
and Wichita State University.

Developed data on the procurement and processing of composites that has resulted in a
published AC.

In the past two years, issued and updated one AC, one handbook, and over 10 technical
reports, articles and papers.

Co-sponsored three technical conferences during the past three years involving over 200
experts.

Developed an economical data reduction method, characterizing statistically composite
materials through shared databases, that is now used worldwide by the general aviation
industry.

Developed software for analyzing bonded joints that can be used by the general aviation
industry.

Structural Safety

Published a draft report of ATR42-300 drop test.
Published a report on the use of safety foams in aircraft fuel tanks to mitigate post-crash fires.

Developed computer models of B737 fuselage sections and the ATR42 regional transport
airplane.

Developed a head injury criteria component tester that can replace the full-scale sled test.

Developed an aircraft seat cushion replacement methodology that can replace the full-scale
sled test.

R&D Partnerships: The Advanced Materials/Structural Safety Program benefits from a close working
relationship with the Centers of Excellence Program. The research performed under this program is leveraged
by the monetary and intellectual contributions of its core universities. The FAA is also participating in the
U.S. Air Force Integrated Product Team in Technologies for Efficient Certification of Structures and working
with the NATO Research and Technology agencies that are concerned with composite materials.
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Advanced Materials

With the help of other government agencies, the FAA sponsors a primary and authoritative handbook (MIL-
HDBK-17) facilitating the statistical characterization data of current and emerging composite materials. The
best available data and technology source for testing and analysis, this international reference tool also
includes guidance on data development and usage. On recommendations by the ARAC, material data
contained in this handbook is acceptable for use in the certification process.

Structural Safety
The program maintains cooperative interagency agreements in the structural safety area with the U.S. Army
and U.S. Navy in the analytical modeling area.

Memoranda of cooperation and exchange of personnel have been established between the program and the

French, Italian, and Japanese Governments in the crash testing area. The program has worked closely with

Drexel University to develop dynamic crash computer modeling codes for transport airplane structures.

MAJOR ACTIVITIES AND ANTICIPATED FY 2006 ACCOMPLISHMENTS:

Advanced Materials

e Continue to validate analytical methodology to predict residual strength of a composite
sandwich structures following an impact event.

e Develop a training course for maintenance of composite aircraft parts.

e Develop analytical models that predict durability of braided materials.

o Evaluate aging composite aircraft by teardown and destructive testing.

Structural Safety

e Conclude research on human neck injury criteria for side-facing aircraft seats.

e Develop occupant protection criteria for side facing seats.

e Publish a technical report on computer modeling of aircraft water impacts to help determine
revised rotorcraft water impact/ditching standards.

¢ Review in-house commuter crash test results to compile a summary report that develops
commuter airplane seat/restraint system certification criteria.

e Review auxiliary fuel tank crash and sled test results to compile a summary report on
certification service review.

e Review overhead stowage bin crash test results to compile a summary report on the adequacy
of current certification standards.

e Publish a report on the design of crash resistant fuel systems.

FY 2007 PROGRAM REQUEST:

Ongoing Activities

The program will continue to focus on aging composite control surfaces on transport airplanes and will link to
aircraft safety issues involved with control surface performance. Researchers will also explore the feasibility,
and related savings in maintenance costs, of using embedded sensors to monitor in-service damage and will
investigate the long-term safety friction stir-welded parts and fiber/metal laminates proposed for use in new
aircraft. In addition, they will collect data applicable to rotorcraft and fan blades, including high-cycle fatigue
and on certification methodologies for new materials and applications, such as ceramics and high
temperatures.

Research will continue to develop analytical models of aircraft crash events, will identify crashworthiness
certification issues of non-metallic airplanes, and will generate data necessary to certify new structures.
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New Initiatives

Test and analysis protocols will be developed to ensure structural integrity under repeated loads and damage
threats.

KEY FY 2007 PRODUCTS AND MILESTONES:
Advanced Materials

Continue to assess the severity of control surface stiffness degradation and its effect on
dynamic characteristics.

Develop chemical characterization tests to ensure adequate surface preparation for bonded
joints.

Develop safety criteria for damage tolerance of fiber/metal laminates and friction stir welded
joints.

Establish feasibility of embedded sensors to track damage.

Structural Safety

Publish a report on human neck injury criteria development research for side facing aircraft
seats.

Publish a summary report on aircraft overhead stowage bin testing.
Publish a summary report on aircraft auxiliary fuel tank testing.

Publish a summary report of commuter airplane crash tests to develop seat and restraint
guidelines.
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APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2005) T 274
FY 2006 Appropriated 5,881
FY 2007 Request 2843
Out-Year Planning Levels (FY 2008-2011) 11,343
Total T 134

FY 2003 FY 2004 FY 2005 FY 2006 FY 2007
Budget Authority ($000) Enacted Enacted Enacted Enacted Request
Contracts:
Advanced Materials 921 5,676 5,087 4,383 1,211
Structural Safety 797 202 96 174 165
Personnel Costs 1,058 1,234 1,345 1,247 1,394
Other In-house Costs 75 111 115 77 73
Total 2,851 7,223 6,643 5,881 2,843
OMB Circular A-11, FY 2003 FY 2004 FY 2005 FY 2006 FY 2007
Conduct of Research and Development Enacted Enacted Enacted Enacted Request
($000)
Basic 0 0 0 0 0
Applied 2,851 7,223 6,643 5,881 2,843
Development (includes prototypes) 0 0 0 0 0
Total 2,851 7,223 6,643 5,881 2,843
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Allc — Advanced Materials/Structural E:jff; Program Schedule
Safety ($000)
Product and Activities FY 2006 | FY 2007 | FY 2008 | FY 2009 | FY 2010 | FY 2011

062-111 Advanced Materials Structures

Advanced Materials

$1,211
Validate analysis to predict residual strength after impact

Develop training course for maintenance of composite parts

Develop analytical models that predict durability of woven
materials

* & o o

Conduct teardown and destructive testing of aging composite
aircraft

Ascertain the effect of stiffness loss due to damage for
dynamic characteristics

Establish feasibility of embedded sensors to track damage

Develop safety criteria as they concern damage tolerance of
fiber/metal laminates and friction stir welded joints

S O O

Develop chemical characterization tests to assure adequate
surface preparation for bonded joints

Develop test and analysis protocols for repeated loads and O
damage threats

Develop Certification Methodology for High Cycle Fatigue <>
Identify Data for Certification of Materials at Elevated <>
temperatures
Initiate Research in Ceramic Composites <>

062-110 Structural Safety

Structural Safety

$165
Conclude research on human neck injury criteria for side- *
facing seats

Publish final report on crash resistant fuel systems *

Publish technical report on computer modeling of aircraft *
water impacts to help determine revised water impact
requirements for rotorcraft

Compile summary report of commuter airplane crash tests to *
develop seat certification criteria

Compile summary report of auxiliary fuel tank crash and sled *
tests
Compile summary report of overhead stowage bin crash tests *

Publish report on human neck injury criteria for side-facing
seats

Publish summary report of auxiliary fuel tank testing

Publish summary report of commuter airplane crash tests

S O O

Publish Summary Report of Overhead Stowage Bin Testing
Develop neck injury certification criteria for side-facing seats <>

Develop enhanced occupant impact protection that can form <>
the basis for improved certification guidelines and standards

Develop analytical modeling techniques of aircraft structures

$1,467
Personnel and Other In-House Costs

Total Budqget Authority $2,843| $5,881| $2,843| $2,811| $2,824| $2,824| $2,884
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FAA Budget Budget Program Title Budget Request
Appropriation Item
R,E&D All.j. Aeromedical Research $6,962,000

Supports FAA Strategic Goals: Increased Safety, Greater Capacity, International Leadership, and
Organizational Excellence.

The Aeromedical Research Program focuses on the effects of the human element on aviation safety as it:

e Investigates and analyzes injury and death patterns in civilian flight accidents and incidents to
determine their cause and develop preventive strategies;

e Supports FAA regulatory and medical certification processes that develop safety and health
regulations affecting the flight environments of all aerospace craft occupants; and

e Recommends and develops equipment, technology, and procedures for optimal:
— Evacuation and egress of all humans from aerospace craft
— Dynamic protection and safety of all humans on aerospace craft
—  Safety, security and health of all humans on aerospace craft.

By FY 2007, researchers will evaluate operational sensors to provide real-time detection and warning to
ensure aircraft cabin air quality.

By FY 2008, researchers will develop the regulatory information necessary to update aircraft-specific cabin
evacuation guidelines.

By FY 2009, researchers will develop enhanced medical/toxicological intervention methodologies to support
standards and guidelines that will enhance the health, safety, and security of pilots, flight attendants and
passengers.

Intended Outcomes: Program outcomes include the supporting studies that develop the regulatory
information necessary to develop enhanced medical/toxicological intervention methodologies to support
standards and guidelines that will enhance the health, safety, and security of pilots, flight attendants and
passengers. Research program outcomes include improved safety, security, protection, survivability and
health of aerospace craft passengers and aircrews. The Civil Aerospace Medical Institute (CAMI) is uniquely
positioned to evaluate existing and exploit new bioaeronautical guidelines, standards, and models for
aerospace craft cabin equipment, procedures, and environments. Aeromedical research underlies new
regulatory action and evaluation of existing regulations to continuously optimize human performance and
safety at a minimum cost to the aviation industry. This research program analyzes pilot medical and flight
data, information from accidents and incidents, and advanced biomedical research results to propose standards
and assess certification procedures that optimize performance capability. The complex mix of pilot, flight
attendant, and passenger activities in a wide range of environmental, behavioral, and physiological situations
is evaluated to propose standards and guidelines that will enhance the health, safety, and security of all
aerospace travelers.

Agency Outputs: Aeromedical Research has accomplished experimental projects in support of the
following regulatory and certification operations:

e Integrated analysis of biomedical, toxicological and molecular biological factors and stressors
in uneventful flight and in aerospace craft incidents and accidents.

¢ Quantitative bioengineering criteria related to:
— Optimum aerospace craft seat and restraint system certification; and
—  Enhanced egress, flotation and onboard life support/rescue equipment certification.

e Quantitative bioaeronautical data associated with:
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— Regulatory oversight of health, safety and security risks for flight deck, cabin crew, and
other occupants;

— Aerospace radiation and environmental factors and their threat to all aerospace craft
occupants; and

— Bioaeronautical, bioengineering and performance factors required to support cabin evacuation
certification.

e Quantitative biomedical and performance criteria and recommendations to support
development of:

— Optimum life support equipment, emergency medical equipment, and operational
procedures certification; and

—  Aircrew medical standards, assessment/certification procedures, and pilot special medical issuance.

Customer/Stakeholder Involvement: The Aeromedical Research Program is consistent with the
bioaeronautics agenda set forth in the 1995 National Plan for Civil Aviation Human Factors: An Initiative for
Research and Application. The program is also an integral participant and research provider under the FAA,
Joint Aviation Authorities, and the Transport Canada Aviation Aircraft Cabin Safety Research Plan,
established in 1995 as a coordinated, living plan to maximize the cost-benefit of aerospace craft cabin safety
research nationally and internationally. The program has supported various multi-year collaborative studies
by the FAA and other government and industrial entities to evaluate flight crew and passenger
symptomatology and disease. Currently, the program is supporting the FAA’s congressionally mandated
National Center of Excellence for the Airliner Cabin Environment in its partnered research with academia,
industry, and other governmental agencies as they evaluate cabin environmental safety, security and health.
Scientists have actively participated in formulating proposed out year or “stretch” goal research projects that
are consistent with the National Aviation Research Plan of 2006, including future needs of the national air
transportation system.

Accomplishments: Program highlights include:

e Integrated toxicological and biomedical data on all aerospace craft accidents and significant
incidents.
In this ongoing effort, advanced integrated data analysis and recommendations are continuously
provided to research sponsors. Current findings indicate that about one in five pilots fatally injured in
civilian aircraft accidents shows evidence of using a prescription drug; one in six has taken an over-the-
counter drug; one in twenty has ingested ““significantly positive” alcohol; and one in twelve is using a
significant controlled dangerous substance. State-of-the-art techniques and methodologies are
continuously developed and maintained in this world-class research program.

e Conducted biodynamic evaluations for test devices developed via FAA contracts with
academic and government institutions.
The test devices, a head-injury-criteria component tester and a seat cushion impact tester, were
developed to support the FAA seat certification streamlining project. The objectives of the streamlining
project are to reduce the cost and simplify seat certification testing while maintaining safety. Results
from impact simulations using the alternative test devices were compared to results from dynamic impact
sled tests to determine applicability and effectiveness. Test results indicated that the alternative test
devices could realistically duplicate the sled tests in some conditions, and that further developmental
work was required. In addition to impact testing, mathematical modeling was conducted to assess the
performance of the test devices and to aid the development of modeling capability. Development of
computer-modeling methods will help provide faster, safer, more cost-effective aircraft certification
decisions.

A-10
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e Used the computational fluid dynamics model of aircraft airflow and particle distribution,
developed by the University of Tennessee and CAMI, to conduct development and testing of
an aircraft cabin decontamination procedure.

The aircraft decontamination testing was conducted under a Cooperative Research and Development
Agreement (CRDA) with STERIS Corporation to evaluate the potential of a vaporized hydrogen peroxide
process to decontaminate an aircraft. This technology may support a decontamination/rehabilitation
process allowing aircraft contaminated with chemical or biological agents to be returned to operational
status. The threats of terrorist attack, intensified by the events of 9/11/2001, and contagious disease
transmission, such as SARS, have magnified requirements for this research thrust. Other research efforts
with industrial organizations involving new methods to enhance cabin environmental quality has been
initiated.

e Provided advisory materials for enhancing human health relative to in-flight cosmic and solar
radiation exposures and cabin air quality via the Web and through other widely available
media for all human occupants of aerospace craft.

The system provided a near real-time warning of several FY 2004-2005 solar events, with
recommendations for reduced aircraft flight altitudes and potential diversions for polar routes.

e Developed cabin evacuation computer models.

Transport aircraft are currently certified by manned testing to determine if the aircraft evacuation
capability meets requirements. These certification tests are expensive, can injure test subjects, and
generally evaluate specific scenarios that may not be representative of actual evacuation requirements.
Advancements in bioinformatics, and the high monitoring and research costs of human subject testing
have led to development of cabin evacuation models to replace and/or streamline portions of the manned
tests. These modeling efforts are under development.

R&D Partnerships: The program collaborates and leverages its research activities with many government
and non-government organizations and agencies. Program staff members also cooperate directly on research
processes with airlines and aircraft and manufacturers equipment manufacturers responsible for safety
products such as seats, restraint systems, oxygen masks, and evacuation slides. They are integral members of
the Cabin Safety Harmonization Working Group, Seat Certification Streamlining Effort, Airbus 380 Cabin
Safety Working Group, and the National Safety Council. Staff members also hold memberships, fellowships,
and leadership positions in all scientific, medical, and bioengineering societies associated with aerospace
medicine and safety.

FAA program staff serve on every Society of Automotive Engineers committee addressing safety research
related to the work of this program. Program personnel serve on subgroups of organizations such as the
Aerospace Medical Association, the Civil Aviation Medical Association, and the Professional Aeromedical
Transport Association. They directly collaborate with the DoD and NASA on human research issues
involving crashworthiness, in-flight turbulence, aerospace medicine, ocular injury from lasers, and exposure
to cosmic radiation. The research team works with NATO aerospace medical advisory groups, the European
Union, and many independent scientific organizations and academic institutions. Additionally, the program
develops Cooperative Research and Development Agreements with industry to develop collaborative projects
that benefit both the FAA and the aviation industry.

National Research Council postdoctoral associates have conducted research in molecular biology and space
medicine research studies at CAMI. Academic collaboration, which involves ten or more students and faculty
participating each year in aeromedical research, rounds out the full scope of medical and scientific
partnerships of this world-renown program.
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MAJOR ACTIVITIES AND ANTICIPATED FY 2006 ACCOMPLISHMENTS
The program expects to achieve the following results in FY 2006:

e Complete:
— Biodynamic evaluations of alternative test devices to streamline seat certification; and
—  Epidemiological assessments of biochemical, toxicological and molecular biological factors
associated with fatal civilian aviation accidents.
o Evaluate autopsy data from fatal aviation accidents to support the development of a safety
index that takes note of factors such as:
— The time required to prepare a narrow-body aircraft for clear air turbulence,
— The effects of passenger knowledge on aircraft evacuation and cabin safety, and
—  The effectiveness of an enhanced narrow body cabin egress test facility designed to allow simulation
of more aircraft types and configurations.
o Develop:

— Support for FAA and American Society of Heating, Refrigeration and Air-conditioning
Engineers cabin air quality assessment programs;

— Recommendations for life support equipment and medical requirements in civilian
spacecraft;

— Aduvisory circulars, medical screening procedures and recommended vision standards for
non-destructive inspection and non-destructive testing;

— Research recommendations for Aviation Rule-Making Advisory Committee reviews of
cabin air quality and altitude safety rules;

— Advanced database technology to provide statistical and graphical analysis to evaluate
medical certification criteria and mechanisms of injury in aircraft accidents/incidents; and

— Research on crew and passenger safety requirements for very high altitude air or spacecraft.

FY 2007 PROGRAM REQUEST:

Complex medical decisions, based on epidemiological assessments, accompany initial and follow-up medical
assessments of airmen who request special medical issuances to allow them to continue flying despite clinical
abnormalities. Cabin safety, health, and security for all human occupants of civilian aerospace craft require
careful, cost-effective certification and regulation. The following research will improve human safety,
security, and health by providing a sound scientific basis for all decisions.

Ongoing Activities

o Evaluate:

— Trends in toxicological, biochemical, molecular biological, physiological, and clinical
findings from all major civil aviation aircraft crashes using advanced bioinformatic
analytical systems;

— In-flight medical kit/automatic external defibrillator use to determine their effectiveness
and utility;

— Effectiveness of programs dedicated to the enhancement of passenger safety, health,
security, and performance in emergencies and uneventful flight;

— Performance and protection characteristics of aircrew eye/respiratory protective
equipment, including protection from chemical/biological agents; and

— Risk posed by pilots with special medical issuances.
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Recommend:

— Safer aircraft cabin evacuation certification guidelines/procedures;

— Effective limits to radiation exposure (laser and ionizing); and

—  Methods to reduce head, neck, torso, and extremity injuries in aircraft crash environments and
improve certification procedures.

Support Aviation Rule-Making Advisory Committee reviews of cabin air quality and altitude

safety rules.

Develop Functional genomics technology to support accident investigation and aerospace
stressor/response analysis in humans.

New Initiatives

Implement molecular biological techniques in forensic toxicological investigations of aircraft
accidents.

Support development of a coordinated research effort to define cabin air quality and analyze
requirements for occupant protection and aircraft decontamination.

Collect data, and conduct analysis and modeling of passenger/crew injury patterns in
accidents and incidents.

Publish guidelines for maintaining aircraft cabin occupant health to include re-evaluation of
the effectiveness of automatic external defibrillators in the flight environment.

KEY FY 2007 PRODUCTS AND MILESTONES

Analyze:

— Bioaeronautical research data supporting aeromedical certification to reduce in-flight
sudden or subtle incapacitation;

— Accuracy of pilot-reported medication usage compared with actual toxicology findings;

— Use of molecular biological laboratory methods to enhance forensic toxicological
investigation of aircraft accidents or incidents;

— The rate at which postmortem alcohol can be produced in specimens from fatal aviation
accident victims to aid in the discrimination between ethanol ingestion and postmortem
formation; and

— Accident experience of sport category pilots relative to medical certification requirements.

Enhance guidelines for maintaining aircraft cabin occupant health, including the CARI-6

radio-biological computer program covering large solar particle events.

Develop a process to evaluate the use of component tests and mathematical modeling for
improved aircraft seat certification criteria and anthropomorphic test devices to establish the
correlation of occupant injury and measured impact dynamics.

A-13



2006 NARP Appendix A

APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2005) T $108826
FY 2006 Appropriated 8,800
FY 2007 Request 6,962
Out-Year Planning Levels (FY 2008-2011) 29,026
Total T 1m:3p14

FY 2003 FY 2004 FY 2005 FY 2006 | FY 2007
Budget Authority ($000) Enacted Enacted Enacted Enacted | Request
Contracts:

Aeromedical Research 385 2,801 3,776 3,569 1,504
Personnel Costs 4,451 4,611 4,761 5,091 5,313
Other In-house Costs 1,357 1,418 1,542 140 145

Total 6,193 8,830 10,079 8,800 6,962
OMB Circular A-11, FY 2003 FY 2004 FY 2005 FY 2006 | FY 2007
Conduct of Research and Development Enacted Enacted Enacted Enacted| Request
($000)
Basic 0 0 0 0 0
Applied 6,193 8,830 10,079 8,800 6,962
Development (includes prototypes) 0 0 0 0 0

Total 6,193 8,830 10,079 8,800 6,962
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Allj — Aeromedical Research ;‘gqﬁj’é’; Program Schedule
Product and Activities ($000) FY 2006 | FY 2007 | FY 2008 | FY 2009 | FY 2010 | FY 2011

086-110 Aeromedical Research

Cabin Health and Environmental Guidelines $76
Assess flight crew health risks during a flying career ¢ O O O O )
Support research conducted by industrial

organizations to develop / analyze methods to 7S <> <> <> <>
detect / mitigate aircraft cabin contamination

Human Survival and Protection in Civil $577
Aviation
Analyze the suitability for component tests as an
alternative for showing regulatory compliance with
crashworthiness standard for aircraft
Assess impact protection performance of aircraft ¢
seating systems

Develop performance-based narrow and wide bodied *
aircraft cabin evacuation approval guidelines

Develop protective equipment fit, comfort, and *
performance standards

Develop dynamic modeling capabilities in support of
cabin safety, protection, and aircraft accident
research

S e O
S e O
<
<
<

Medical/Toxicology Factors of Accident $851
Investigations
Perform epidemiological assessment of toxicology *
factors from fatal civilian aviation accidents
Develop guidelines to reduce in-flight sudden/subtle *
incapacitation
Evaluate autopsy data from fatal aviation accidents to ¢
determine protective equipment and design practices

Develop advanced molecular biochemical techniques
to enhance aviation forensic toxicology

S O
S OO

Develop instructional material on the radiation ¢
(cosmic and visual) environment during air travel

S T O
S T O

Establish an aircraft accident medical database ¢

Develop vision standards for maintenance non *
destructive inspection and testing

S OO

Conduct advanced aeromedical accident and pilot ¢
certification data analyses

Personnel and Other In-House Costs
$5,458

Total Budqget Authority $6,962 | $8,800 | $6,962| $7,044| $7,180| $7,304| $7,498
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FAA Budget Budget Program Title Budget Request
Appropriation Item
R,E&D All.e. Aging Aircraft $18,621,000

Supports FAA Strategic Goal: Increased Safety.

Intended Outcomes: The Aging Aircraft Program conducts research and development on technologies,
technical information, procedures, and practices that help to ensure the continued airworthiness of the civil
aircraft fleet. The program is reducing the number of accidents and incidents associated with the failure of
aircraft structures, components, and systems, and is developing the knowledge, inspection tools, and
techniques needed to prevent or mitigate the effects of safety hazards associated with aging airframe
structures, engine components, and mechanical and electrical systems.

The Aging Aircraft Research Program directly supports the Aviation Safety Research Act of 1988 (Public
Law 100-591), the legislation that first directed the FAA to focus on maintaining the airworthiness of aging
civil aircraft. Aging aircraft and continued airworthiness research focuses on:

e Assessing causes and consequences of widespread fatigue damage on aging aircraft
structures;

e Ensuring the continued safe operation and airworthiness of aircraft electrical and mechanical
systems;

o Applying nondestructive inspection techniques to detect and quantify damage such as
cracking, corrosion, disbonding, and material processing defects;

e Acquiring, analyzing, and publishing operational loads usage data to provide technical
substantiation for airworthiness standards and advisories associated with aircraft loads;

e Establishing damage-tolerant design and maintenance criteria for rotorcraft and commuter
airplanes; and

e Standardizing methods and data for aircraft certification and continued airworthiness.

By FY 2008, the program will develop new technologies and tools to ensure the continued airworthiness of
aircraft structures, components, and systems. It will provide new inspection tools, for example, to find
damage such as small cracks in aircraft structures before they reach a critical size.

Agency Outputs: The FAA publishes rules for aircraft design, construction, modification, inspection,
maintenance, and repair. Aircraft operators and manufacturers refer to these materials to learn how to comply
safely and efficiently with related FAA regulations. The Agency also provides technical and policy materials
to its field personnel and an additional limited distribution.

Customer/Stakeholder Involvement: Program researchers coordinate with an extensive network of
government and industry groups, including:

e Subcommittee on Aircraft Safety of the FAA Research, Engineering and Development
Advisory Committee — representatives from industry, academia, and other government
agencies annually review the program’s activities.

e Technical Community Representative Groups — FAA representatives apply formal guidelines
to ensure that the program’s research projects support new rule making and the development
of alternate means of compliance with existing rules.

e The Aviation Rulemaking Advisory Committee — proposes cost-effective rule making and
research to address aging aircraft issues.

e The Aging Transport Systems Rulemaking Advisory Committee — members make public
recommendations regarding revisions to the Federal Aviation Regulations and associated
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guidance material to ensure the continued airworthiness of aging non-structural systems in
transport airplanes.

Accomplishments: The program has:

Developed and flight tested two aircraft arc-fault circuit breaker (AFCB) prototypes. These
devices are now in limited production, and at least two operators have installed them in select
circuits on their commercial aircraft. The use of AFCBs is expected to reduce the incidence
of electrically ignited in-flight fires and multiple-system failures resulting from cascading
arc-faults.

Completed several test programs addressing aircraft structural integrity using the Full-Scale
Aircraft Structural Test Evaluation and Research Facility. The tests confirmed the ability of
advanced computational models developed by the FAA and NASA to simulate crack growth
and residual strength in panels that have sustained multiple-site damage (MSD). Several
areas of aircraft structural integrity research have been undertaken, including the initiation
and development of MSD, effects of MSD on the residual strength behavior, and methods to
reduce fatigue-related problems.

Published a final report evaluating and verifying advanced methods to assess MSD of
airframe structure.

Developed and tested new and enhanced inspection technologies, and structural repair
techniques, in support of rule making. To date, this effort has:

— Completed a study that assessed traditional and advanced inspection devices for their
ability to inspect composite honeycomb structures for damage such as disbonds;

— Completed the development of a second generation thermosonic inspection prototype that
can image widespread fatigue cracking and kissing disbonds;

— Assessed the efficacy of second and third-layer crack inspection procedures and
suggested procedural changes to improve crack detectability;

— Developed an improved inspection prototype using magneto-optic technology with a
demonstrated ability to sort rivets made from different materials efficiently and to detect
previously undetectable small cracks; and

— Validated a bonded composite repair patch methodology that is less disruptive to aircraft structure
and more cost-effective for aircraft operators than mechanically fastened repair patches.

Sponsored the development of Supplemental Structural Inspection Documents, for two
typical small aircraft, that demonstrate the feasibility and practicality of maintaining older
aircraft to safer and more effective damage-tolerance standards.

Acquired, analyzed, and published numerous technical reports containing flight, landing, and
ground load, operational usage data for civil transports and firefighting aircraft.

In collaboration with the engine industry, developed and tested new and enhanced inspection
technologies for nickel and titanium billet and titanium forgings. Techniques developed
under this program, including a multizone ultrasonic inspection systems and phased array
ultrasonic inspection systems, have greatly improved sensitivity over more conventional
inspection techniques.

Developed a micro-energy high-voltage wire test system that identifies insulation breaches
that are likely to result in short circuiting or sparking.

Published a report on handling qualities and flight safety implications of rudder control
strategies and systems in transport aircraft.

Published a report on engineering studies of the cleaning and drying process for fluorescent
penetrant inspection.
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R&D Partnerships: Program activities are closely coordinated with industry, and NASA and DoD
initiatives. The FAA maintains interagency agreements with NASA, the U.S. Navy, the U.S. Air Force, and
DOE. The FAA, DoD, and NASA have co-sponsored eight joint Aging Aircraft Conferences.

The FAA collaborates closely with several private and public organizations, including:

e The Joint Council on Aging Aircraft — leverages resources and coordinate the efforts of all
DoD service organizations for common aging aircraft issues.

e The Center for Aviation Systems Reliability — a consortium of lowa State University,
Northwestern University, and Wayne State (leads) and several adjunct institutions.

e The Airworthiness Assurance Nondestructive Inspection Validation Center —an FAA
program that collaborates with Sandia National Laboratory to test and evaluate inspection
techniques and to enhance technology transfer.

e The Engine Titanium Consortium — formed by lowa State University, Pratt and Whitney,
General Electric, and Honeywell, to develop methods for the inspection of engine
components.

e The National Institute for Aviation Research — resident at Wichita State University.

o The FAA Airworthiness Assurance Center of Excellence — a consortium of university and
industry partners who conduct R&D for the FAA on a cost-matching basis.

e The Center for Aviation Research and Aerospace Technology — comprised of Ohio State
University and the University of Dayton Research Institute.

e The National Rotorcraft Technology Center — comprised of the U.S. Army, U.S. Navy, FAA,
and NASA.

In addition, the FAA has a number of Cooperative Research and Development Agreements with domestic
and international airline operators as part of the flight loads data collection program.

MAJOR ACTIVITIES AND ANTICIPATED FY 2006 ACCOMPLISHMENTS:

e Publish interim results from the destructive evaluation and extended fatigue testing of
fuselage sections taken from a retired Boeing 727 transport aircraft. These results will help to
formulate policy regarding the use and interpretation of the teardown data in applications for
continued airworthiness certification.

e Validate a remote field eddy current inspection prototype that can inspect aircraft landing
gear lugs without bushing removal. Use of this technology will facilitate inspection of this
critical area without costly disassembly required under the current inspection method.

e Demonstrate a highly automated rivet inspection system for large transport aircraft.

o Complete a field prototype of a low cost, generic scanning and imaging system that can be
readily coupled to existing aircraft inspection devices to improve flaw detection in both
metals and composites.

e Complete a first-phase prototype of a magnetic carpet probe for rapid and wide-area
inspection of aircraft engine critical rotating components and perform laboratory assessment
of its capability. The prototype will be evaluated to determine if it accomplishes faster, more
consistent and reliable inspections than the fluorescent penetrant inspection process currently
used.

e Test nondestructive electrical wiring inspection technologies under operational conditions.
These include the Indenter inspection system and the Micro-Energy/Pulse Arrested Spark
Discharge inspection system.

e Publish:
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— A capability report on emerging inspection technologies with application to detect cracks,
disbonds and corrosion;

— Arreport on inspection development for titanium forgings;

— Arreport on inspection development for large diameter titanium billets used in forging
critical rotating components in aircraft turbine engines;

— Arreport on the study of aircraft propeller corrosion processes and their effect on fatigue
life;

— Arreport on updated default probability of detection curves used for life analyses of
critical rotating components in aircraft turbine engines;

— An operational loads monitoring report for the A-340/300 and A-340/600 airplanes used
in typical revenue operations;

— Areport documenting failure risk analyses of the Boeing 757 elevator control system and
the Airbus A320 rudder control system;

— The FAA Health and Usage Monitoring Systems (HUMS) R&D Strategic Plan;

— Arreport on the development of reliability-based damage tolerance methodology for
rotorcraft structures;

— Arreport on the evaluation of nondestructive inspection and test systems for commercial-
off-the-shelf electrical wiring interconnect systems;

— Arreport on the visual inspection results of Boeing 737 and 747 aircraft dual load path
flight control components; and

— Arreport on certification standards and design issues for rudder control systems in transport aircraft.

FY 2007 PROGRAM REQUEST:

Ongoing Activities

The program will continue to focus on developing technologies, technical information, procedures, and
practices that help ensure the continued airworthiness of aircraft structures and systems in the civil aircraft
fleet. Rotorcraft research will continue in the areas of damage tolerance and health and usage monitoring

systems. Researchers will also continue efforts on aging aircraft systems, structural integrity research,
structural inspection research, commuters, and flight loads.

New Initiatives

New flight control system research will begin in FY 2007. The Agency will initiate research on in-service
control force characteristics and responses of existing transport aircraft. Data and analysis will be used to
assess and update control systems certification and operations standards in the Federal Aviation Regulations.
Existing requirements may not adequately address present transport pilot demographics and associated
abilities to apply necessary forces to the flight control system.

KEY FY 2007 PRODUCTS AND MILESTONES:

o Publish final results from the destructive evaluation and extended fatigue testing of fuselage
sections taken from a retired Boeing 727. The results of this project will help formulate
policy regarding the use and interpretation of the teardown data in applications for continued
airworthiness certification.

o Complete the testing of second-generation (115Volt/3-phase and 28Volt DC) arc-fault circuit
breakers. The circuit breakers will reduce the possibility electrically ignited fires on aircraft.

e Complete the development of the Pseudo Random Binary Sequence Reflectometry prototype
for the inspection of aircraft wiring. This technique applies a random digital code to aircraft
wire to analyze the signal distortion and assess the safety of the insulation.
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o Complete research and development of the Advanced Risk Assessment Tool for Aircraft
Electrical Systems.

o Complete a study to assess capabilities of traditional and advanced inspection devices to
detect hidden flaws in thick composite laminates.

o Complete a second-phase prototype of magnetic carpet probe for rapid and wide area
inspection of aircraft engine critical rotating components. Also perform a laboratory
assessment of this capability and evaluate the prototype for field implementation.

o Complete an assessment study of variables affecting the performance of fluorescent penetrant
inspection.

o Publish operational loads data reports for the Boeing B-737/700 and Embraer
ERJ135/140/145 airplanes. Data from these reports will provide the data needed to assess the
currency of certification and design assumptions used in aircraft certification.

o Publish a technical report on a landing loads survey conducted at Cincinnati International
Airport. This report will contain regional jet landing data from over 500 landings captured
with the FAA video landing data acquisition system.

e Publish findings of an emergency evacuation system study. The study will identify causes
and solutions to the most critical failure modes of emergency escape slides and doors.

o Publish findings of a mechanical systems risk assessment study. This research will explore
and develop methodologies for analyzing and locating areas of potentially catastrophic
mechanical system failure.

o Complete destructive teardown evaluations to determine the airworthiness of two aged
commuter-class airplanes — a Piper Navajo and a Beech 1900D.

o Complete assessment and validation of fatigue crack growth and threshold data test
methodologies for propeller and rotorcraft. The results will be used to support revision of
AC-29.2A and 27.1A.
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APPROPRIATION SUMMARY

Appendix A

Amount ($000)
Appropriated (FY 1982-2005) $336,581
FY 2006 Appropriated 19,807
FY 2007 Request 18,621
Out-Year Planning Levels (FY 2008-2011) 70812
Total 445821
FY 2003 FY 2004 FY 2005 FY 2006| FY 2007
Budget Authority ($000) Enacted Enacted Enacted Enacted | Request
Contracts:

Aging Aircraft 25,000 15,633 13,852 14,881 14,211
Personnel Costs 4,100 4,478 4,609 4,631 4,159
Other In-house Costs 308 387 537 295 251

Total 29,408 20,498 18,998 19,807 18,621
OMB Circular A-11, FY 2003 FY 2004 FY 2005 FY 2006 | FY 2006
Conduct of Research and En