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The

Wichita 
State University

Office o f the President

May 20, 1992

The Honorable Dan Glickman 
United States House of Representatives 
2311 Rayburn House Office Building 
Washington, DC 20515
Dear Dan:
Please find enclosed the material describing the activities of 
the National Institute for Aviation Research at Wichita State 
University for which your assistance is reguested in obtaining 
contjLn^mg congressional appropriations in fiscal year 1993.
The FAA Aviation Safety Office CACD^-210) in Atlantjp, f* l*~Y° 
expecting"to be reimbursed for funded research conducted by 
the Institute from 1989 through 19.91 in the full amount that 
exceeded the direct congressional^ appropriations to the" 
UniversrEv during that period71'i>'"̂ sa,̂ ^uknow. the funds 
directly appropriatfe'cT'f'or^TEe^Tnstitute have all been 
contracted for through the FAA. From 1989 through 1991 the 
University has received, after Graham-Rudman, $3,852,705 in 
congressional appropriations. From 1989 to date the 
University has contracted with the FAA in Atlantic City for 
$4 f 862.705. The difference of $1,010,000 is the amount that 
the FAA is expecting to receive from the fiscal year 1992 
Congressional Appropriations of $1,414,000, leaving the 
Institute with only $404,000 for new and continuing FAA 
related research initiatives.
It is our hope that the Institute and the FAA can reach some 
agreement whereby the FAA short fall of $1,010,000 could be 
recovered by the FAA over a period of several years rather 
than taking it all from the 1992 appropriation. This assumes 
a continued congressional interest in the on-going national 
aviation safety research programs that the Institute has 
undertaken in cooperation with the FAA.
Taking all the FAA shortfall from the 1992 appropriation will 
make it impossible to continue several extremely important 
safety research programs.
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It is our hope that, with the cooperation of the FAA, 
continued congressional interest and support, and your 
personal assistance, all of the aviation safety research 
programs developed and conducted by our Institute for Aviation 
Research will continue to be a service to this vital national 
interest.
Thank you for your continued interest and support. We 
appreciate your willingness to recommend a $3,000,000 
appropriation for the Wichita State University National 
Institute for Aviation Research.
Sincerely,

Warren Armstrong 
President
cc: Dr. Rex Cottle, Provost and Vice President for Academic

Affairs
Dr. William Wentz, Executive Director, National Institute

for Aviation Research 
Mr. Frederick Sudermann, Executive Assistant to the

President and Director of Governmental 
Relations



The

Wichita 
State University

Office of Governmental Relations

May 20, 1992
Wichita State University 

NATIONAL INSTITUTE FOR AVIATION RESEARCH
Activities Planned and Conducted 

Under the Auspices of the 
Federal Aviation Administration

Background
Established in 1985, the National Institute for Aviation 
Research, a Kansas Center of Excellence, is engaged in 
aviation research working cooperatively with private industry 
and state, local and federal governments.
The Institute's fifty faculty research associates are housed 
in a 74,000 square foot, $6.2 million laboratory building 
containing equipment valued in excess of $5 million. The 
Institute continues to be funded by the federal, state and 
local governments, and industry through grants, contracts and 
institutional support.
The Institute faculty and facilities are now in place to 
support research for federal and state agencies and industry, 
and to provide the best training for engineers, scientists and 
aviation management and business experts who will design, 
operate and regulate the aerospace transportation systems of 
the 21st century.
The Institute has formed working relationships with the FAA, 
NASA, NSF, DOD, and the NIST, as well as the Kansas technology 
Enterprise Corporation. The Institute also works closely with 
large and small manufacturing firms, and has cooperative 
research relationships with other colleges and universities.
Accomplishments
The Institute is conducting advanced research for the ^AA in 
the areas of: crash experiments and analysis including 
biodynamics; studies of aging aircraft issues such as fatigue 
of conventional and advanced composite materials; scratch 
sensitivity, erosion damage, robot-assisted inspection; and 
simulation of advanced navigation and control systems to 
reduce pilot workload and human errors. Other studies include 
an innovative method for ice removal, use of the water and 
wind tunnels to improve low speed flight safety; and develop­
ment of a modern computerized information system on aircraft 
operators.
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Congressional support for FAA Projects
In order to assure continued leadership of Wichita and Kansas 
as a national aviation and aerospace manufacturing center, and 
to assist the Federal Aviation Administration in carrying out 
its mandate to conduct a long-term generic research program to 
improve aviation safety, the University is requesting consideration of additional congressional support for fiscal 
years 1993 through 1996 in the amount of $3,000,000 per year.
The Institute has developed a five-year program of research in 
aviation safety, building upon experience gained and 
demonstrated since 1986 when the Institute began its aviation 
safety research, development and technical assistance 
programs.
Support for these tasks includes current FAA contracted 
support (congressional funding from previous years), and 
pending FAA contracts utilizing the $1,500,000 authorized by 
Congress for fiscal year 1991 (H.R. 5229).
Continuing and projected research programs are based on FAA 
needs and priorities. Specific task orders will be negotiated 
between the FAA and the Institute on a continuing basis. The 
FAA technical center has agreed to or proposed that the 
following tasks continue or be initiated as soon as possible:

A. Propulsion and Fuel Systems - Development of new 
criteria, standards, testing guidelines, and data to support 
improvements in the certification requirements for turbine and 
piston engines. In-service investigations of engine ingestion 
problems (birds, water, ice, etc.) and the development of new 
criteria, standards, and testing guidelines to insure safe 
engine operation. Conduct evaluations associated with the 
inspection and maintenance of in-service turbine engines 
relative to static component failures, operational effects, 
failure mechanisms, inspection techniques, repair practices, 
and training requirements and the development of new criteria, 
standards, and inspection guidelines. Current projects 
include rotor containment study and a proposal to study the 
feasibility of fail-safe rotor design, which would reduce high 
energy fragment size and thus improve safety.

B. Flight Safetv/Atmospheric Hazards - Develop and 
provide the technical data necessary to develop certification 
standards and flight procedures for icing conditions for all 
categories of aircraft. Assess the airworthiness of aircraft 
in relation to such hazards as lightning strikes and EMI and 
provide guidance on software-based digital flight controls and 
avionics systems concepts. Investigate flying qualities and 
human factors issues related to advanced flight controls, 
stability augmentation, and display systems. These systems 
will be evaluated in a flight simulation environment. Current 
projects include single-pilot IFR operations studies and 
avionics reliability issues. Past WSU research investigated 
electro-impulse de-icing, and proposals are being developed 
for investigating the effects of ice on aircraft tail surfaces 
and potential degradation of stability and control.



C. Aging Aircraft - Develop technology and conduct data 
analysis to predict the effects of aircraft design, 
maintenance, testing, wear, and fatigue on the life of 
commercial aircraft and develop methods to improve maintenance 
technology and practices including NDI of aircraft structures. 
Technical research areas include, but are not limited to: 
fracture/fatigue, flight loads, corrosion, repairs/maintenance 
technology, NDI, human factors and advanced information 
storage and processing. Current projects include scratch 
effects on fatigue, bonded/fusion repair techniques and 
commuter aircraft flight loads.

D. Aircraft Crashworthiness/Structural Airworthiness - 
Investigate the impact characteristics and crash resistance of 
metal and composite structures under dynamic crash loads: 
fuselage, floor and seat structures, occupant cabin interior 
and fuel containment systems. Evaluate both the impact 
resistance and foreign-object damage tolerance for composite 
structural configurations. Investigate the structural airwor­
thiness, flying qualities, and flight load certification 
issues, of new digital, fly-by-wire systems, coupled with 
advanced augmentation systems and control-configured designs. 
Current projects include crash experiments, crash analysis of 
aircraft seats, biodynamics (the human body response in a 
crash scenario), effects of abrasive paint removal techniques 
on strength and fatigue, effects of freeze-thaw cycles on 
composite structures, and failure mechanisms of composite 
structures.

E. Aircraft Systems Fire Safety - Minimize fire-related 
injuries and increase survival rates for aircraft occupants 
during in-flight and post-flight fires. Improve the 
burnthrough resistance of an aircraft fuselage to an external 
fire. Evaluate the effectiveness of current smoke venting 
procedures. Develop improvements in fire detection and detec­
tion techniques for fireworthy interior materials in inacces­
sible areas. Study the electrical wiring insulation for 
vulnerability to tracking failure, which may cause power loss 
or ignition. Evaluate oxygen systems and components under 
various fire scenarios to define potential fire hazards. 
Explore the control of cabin fire through the decrease in 
flammability resulting from cabin depressurization. Assess 
the feasibility of developing and operating a computer based 
cockpit system for aircraft command in emergency situations. A 
proposed project in this area will explore use of extremely 
small water particles to provide passenger protection from the 
intense heat of fuel lines, providing additional evacuation 
time in the event of cabin fire.



F. Aircraft Operator Information System - As a result of 
the need to distribute airworthiness directives to the 
operators of aircraft, an International Aircraft Operator 
Information System is being created. This effort is in two 
phases. The first phase was to determine the actual FAA 
requirements and produce a Master Requirements and Implementa­
tion Plan to address them. This phase was completed in 
September 1990. Phase II consists of the creation and opera­
tion, for a year, of a prototype system. A proposed Phase III 
would expand the capabilities of the current data base system, 
greatly enhancing its capability to track potential structural 
problems before they become threats to safety.

For Additional Information Contact
Frederick Sudermann, Executive Assistant to the President 

and Director of Governmental Relations 
Dr. William Wentz, Executive Director, National Institute 

for Aviation Research



NATIONAL INSTITUTE FOR AVIATION RESEARCH 
WICHITA STATE UNIVERSITY 

AVIATION SAFETY RESEARCH FOR THE FAA

_______________TASK_____________________

A. Propulsion and Fuel Systems

B . Flight Safety/Atmospheric Hazards

C . Aging Aircraft

D . Aircraft Crashworthiness

E . Aircraft Systems Fire Safety
F . Aircraft Operator Information

System
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The

Wichita 
State University

Office of Governmental Relations

May 19, 1992

Summary of Federal Research Programs 
Active and Planned 

through the Federal Aviation Administration Technical Center

Fiscal Year 1986 ($2,000,000 FAA contract)
Research projects were initiated in the areas of:
* CRASHWORTHINESS - Design and development of crash test and

analysis capability.
* STALL-SPIN SAFETY - Improved safety through stall-spin

prevention.
* ELECTRO-IMPULSE-DE-ICING - A new, low-energy method

for ice removal.
* SOFTWARE RELIABILITY - Providing methods to assure the

safety of aircraft using computers 
for critical flight systems.

In addition to the funded research, WSU began developing 
technical personnel relationships with the FAA Technical 
Center. Activities in this area include:
* Joint Workshops and Seminars at WSU.
* Involving WSU in the FAA Cooperative Education program in 
which students serve as interns at the Technical Center 
while pursuing academic degrees.

* WSU/NIAR Faculty Associates serving as visiting 
researchers at the Technical Center.

Fiscal Year 1989 ($500,000 FAA contract)
* INTERNATIONAL AIRCRAFT OPERATOR INFORMATION SYSTEM -

A computer-enhanced system to improve the 
distribution of FAA airworthiness directives and 
other critical information.
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Fiscal Year 1990 ($2,000,000) Fiscal Year 1991 ($1,500,000)
* CRASHWORTHINESS - Development of facility and capability to

test and analyze seats to meet new safety 
regulations.

* AGING AIRCRAFT -
Paint Removal - Evaluating effects of abrasive blast

paint removal on structural life.
Crack Detection - Methods to improve accuracy and speed

of structural inspection.
Freeze-Thaw Damage - Environmental effects on composite

structures.
Scratch - Effects of in-service scratches on fatigue 

life.
Structural Repair - Studies of new techniques, such as

thermal bonding.
* HUMAN FACTORS/ADVANCED COCKPIT - Studies of advanced

electronic systems and human interaction to reduce 
pilot workload.

FUTURE PROJECTS: Fiscal Years 1992-1995 ($3,000,000/year)
* CRASH WORTHINESS - Develop experimentally validated computer 
codes which include: seats, restraint systems, attaching 
structure and occupant.

* AGING AIRCRAFT/STRUCTURAL INTEGRITY - Studies of advanced 
materials subjected to accelerated life cycles, including 
service scratches, corrosion and lightning damage.

* COMMUTER AIRCRAFT FLIGHT LOADS - Development of a data base 
to permit realistic life determination for this class of 
aircraft.

* HUMAN FACTORS/ADVANCED COCKPIT - Develop needed data for 
certification of cockpit for future general aviation 
aircraft.

* HUMAN FACTORS/PILOT BEHAVIOR - Assessment of the human 
element in cockpit design and pilot training.

* CERTIFICATION IMPLICATIONS OF NEW JARS REGULATIONS -
The new regulations emerging from the international "JARS” 
regulations will have an important impact on US 
manufacturers. This research will better prepare US 
manufacturers to remain competitive internationally.
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* CERTIFICATION ASPECTS OF NEW AND NOVEL SYSTEMS - New 
technologies need to be anticipated by the FAA in order not 
to unnecessarily delay certification and suppress innovation 
and competitiveness.

* AUTOMATED INFORMATION SYSTEMS - Assisting the FAA in design 
and prototyping upgraded information systems.

* SECURITY - Studies of technical, managerial and legal 
aspects of improving security, with particular attention to 
small and medium airports.
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WICHITA STATE UNIVERSITY

WSU/NIAR BACKGROUND AND CAPABILITIES 
IN AIRCRAFT ICING RESEARCH AND DEVELOPMENT 5/19/92

Background
Wichita State University has been involved in aircraft icing 

research and development since the early 1980's. Starting in 1982, 
WSU organized and led a consortium of ten airframe and equipment 
manufacturers in a NASA-sponsored, FAA-funded, effort to exploit 
the concept of Electro-Impulse De-Icing, (EIDI). The program 
progressed successfully from laboratory experiments to tests in the 
NASA-Lewis Icing Research Tunnel and on to flight tests with a 
Cessna 206 and the NASA Twin Otter which demonstrated operational 
advantages and low energy requirements compared to other ice 
protection systems. Final phases of the research covered 
electromagnetic interference and structural fatigue, neither of 
which posed significant problems.

In 1984 WSU contracted with NASA-Lewis to carry out 
experiments to verify water droplet trajectory computer codes. The 
work has focused on studies of commercial transport engine inlets 
and leading edge slats and is continuing.

Wichita State researchers contributed to the 1988 rewrite of 
the FAA Icing Handbook.
Capabilities

Key members of the NIAR staff have experience in EIDI design 
and wind tunnel testing and extensive experience in icing research, 
development and certification.

Laboratory space for icing research is available in the NIAR 
laboratory building, and icing flight testing can be carried out 
through collaboration with the University of Kansas Flight Research 
Lab and local airplane manufacturers.
Pending Research Proposals

Accidents due to icing continue to be a problem for both 
commercial transports and general aviation, and it is clear that a 
better understanding of the aerodynamic effects of icing, as well 
as continued work on improved icing protection methods are needed. 
WSU/NIAR is proposing the following research to FAA and NASA:
1. A Proposal for Experimental and Computational Investigation of 

Aircraft Tail Icing (FAA). This proposal responds to the 
immediate safety issue of tail icing on commuter transports 
and the broader research need for methods of identifying 
potential adverse aerodynamic effects of ice formation on 
complete airplanes.

2. A Proposal for Modeling Curved EIDI Coil and Target (FAA). 
This will extend the present EIDI analysis methods and provide 
improved system design capability to reduce certification 
time.

3. Laser Reflectrometer Data Acguisition System Upgrade (NASA- 
Lewis). An extension of the droplet trajectory analysis work 
begun in 1984, this will provide improved laboratory data 
acquisition capabilities for use in icing tunnel experiments.



WICHITA STATE UNIVERSITY 
FEDERAL AVIATION ADMINISTRATION FUNDING HISTORY

Year Appropriation Contracts Difference
1986 $1,914,000 $1,914,000 $0
1989 400,000 500,000 100,000
1990 1,954,000 2,954,000 1,000,000
1991 1,500,000 1,500,000 0
1992 1,414,000 305,000 -1,109,000
Total $7,182,000 $7,173,000 -$9,000

Notes
In FY89 congress appropriated $400,000 for the first phase of 

the database program and a $500,000 contract was signed in the fall 
of 1989. In the fall of 1990 a $1,055,000 contract was signed for 
phase II of the database. This contract was for $1,000,000 of new 
money and $55,000 carryover from phase I. It was WSU's 
understanding that the database was not a part of the 
congressionally sponsored aviation safety projects. It was not 
until May of 1992 that the FAA informed WSU that it considered the 
database program to be a part of the aviation safety projects and 
that they would attempt to recoup funds for the database program 
from FY92 funds appropriated for WSU. This FAA plan came nearly 
two years after the database contract was signed and after any 
reference to the database had been deleted from the FAA 
appropriations language.

According to the FAA, the FY92 congressional appropriation to 
WSU was actually $1,300,000 rather than $1,414,000 as listed above. 
The FAA explains this discrepancy by asserting that they requested 
$914,000 of the $1,414,000 appropriated by Congress, $800,000 to 
repay themselves for FY90 funding of the database and $114,000 to 
fund the FAA scientist who was the FAA1s contracting officer's 
technical representative for the database. According to the FAA, 
it is not their usual practice to fund their own people from the 
WSU congressional appropriations but in this case they felt that 
the $914,000 was initiated by them to fund the database.



WICHITA STATE UNIVERSITY
DIFFICULTIES ASSOCIATED WITH FAA FUNDING DELAYS

■ Graduate student funding is interrupted. These graduate 
students depend on research contracts to support themselves 
while completing their degrees. There is a possibility that 
some of these students will have to drop out of school.

■ Faculty research is interrupted. There is a possibility that 
faculty will pursue other research interests.

■ Department chairs must make last minute adjustments in faculty 
teaching loads.

■ Those projects which have no-cost extensions will have 
termination dates which do not correspond to the academic 
calendar. These projects will be continued under the 
extension at a reduced level.

■ All FAA projects will now have the same termination date. The 
current practice is to have two-year projects with termination 
dates in alternate years. This provides an orderly phase down 
in the event of program changes.

■ There is a possibility that the flight loads project will be 
severely delayed because the flight test portion of the 
project, which must be carried out first, has not yet been 
fully funded.

■ Some subcontracts must be cancelled or modified.


