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NASA STI Program ...

Since its founding, NASA has been dedicated
to the advancement of aeronautics and space
science. The NASA scientific and technical
information (STI) program plays a key part in
helping NASA maintain this important role.

The NASA STI program operates under the
auspices of the Agency Chief Information
Officer. It collects, organizes, provides for
archiving, and disseminates NASA’s STI. The
NASA STI program provides access to the
NASA Aeronautics and Space Database and its
public interface, the NASA Technical Report
Server, thus providing one of the largest
collections of aeronautical and space science
STI in the world. Results are published in both
non-NASA channels and by NASA in the
NASA STI Report Series, which includes the
following report types:

e TECHNICAL PUBLICATION. Reports of
completed research or a major significant
phase of research that present the results of
NASA Programs and include extensive data
or theoretical analysis. Includes
compilations of significant scientific and
technical data and information deemed to
be of continuing reference value. NASA
counterpart of peer-reviewed formal
professional papers but has less stringent
limitations on manuscript length and extent
of graphic presentations.

e TECHNICAL MEMORANDUM.
Scientific and technical findings that are
preliminary or of specialized interest,
e.g., quick release reports, working
papers, and bibliographies that contain
minimal annotation. Does not contain
extensive analysis.

e CONTRACTOR REPORT. Scientific and
technical findings by NASA-sponsored
contractors and grantees.

in Profile

e CONFERENCE PUBLICATION.
Collected papers from scientific and
technical conferences, symposia,
seminars, or other meetings sponsored
or co-sponsored by NASA.

e SPECIAL PUBLICATION. Scientific,
technical, or historical information from
NASA programs, projects, and missions,
often concerned with subjects having
substantial public interest.

e TECHNICAL TRANSLATION.
English-language translations of foreign
scientific and technical material pertinent to
NASA’s mission.

Specialized services also include creating
custom thesauri, building customized databases,
and organizing and publishing research results.

For more information about the NASA STI
program, see the following:

o Access the NASA STI program home page
at http://www.sti.nasa.gov

e E-mail your question via the Internet to
help@sti.nasa.gov

e Fax your question to the NASA STI Help
Desk at (301) 621-0134

e Phone the NASA STI Help Desk at
(301) 621-0390

e Write to:
NASA STI Help Desk
NASA Center for AeroSpace Information
7121 Standard Drive
Hanover, MD 21076-1320
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Introduction

Scientific and Technical Aerospace Reports (STAR) is an online information resource listing
citations and abstracts of NASA and world wide aerospace-related STI. Updated biweekly, STAR
highlights the most recent additions to the NASA Aeronautics and Space Database. Through this
resource, the NASA STI Program provides timely access to the most current aerospace-related
Research & Development (R&D) results.

STAR subject coverage includes all aspects of aeronautics and space research and development,
supporting basic and applied research, and application, as well as aerospace aspects of Earth
resources, energy development, conservation, oceanography, environmental protection, urban
transportation and other topics of high national priority. The listing is arranged first by 11 broad
subject divisions, then within these divisions by 76 subject categories and includes two indexes:
subject and author.

STAR includes citations to Research & Development (R&D) results reported in:

e NASA, NASA contractor, and NASA grantee reports

e Reports issued by other U.S. Government agencies, domestic and foreign institution,
universities, and private firms

e Translations

e NASA-owned patents and patent applications

e Other U.S. Government agency and foreign patents and patent applications

e Domestic and foreign dissertations and theses

The NASA STI Program

The NASA Scientific and Technical Information (STI) Program was established to support the
objectives of NASA’s missions and research to advance aeronautics and space science. By
sharing information, the NASA STI Program ensures that the U.S. maintains its preeminence in
aerospace-related industries and education, minimizes duplication of research, and increases
research productivity.

Through the NASA Center for AeroSpace Information (CASI), the NASA STI Program
acquires, processes, archives, announces and disseminates both NASA’s internal STI and world-
wide STI. The results of 20th and 21st century aeronautics and aerospace research and
development, a worldwide investment totaling billions of dollars, have been captured, organized,
and stored in the NASA Aeronautics and Space Database. New information is continually
announced and made available as it is acquired, making this a dynamic and historical collection
of value to business, industry, academia, federal institutions, and the general public.

The STI Program offers products and tools that allow efficient access to the wealth of
information derived from global R&D efforts. In addition, customized services are available to
help tailor this valuable resource to meet your specific needs.

For more information on the most up to date NASA STI, visit the STI Program’s website at
http://www.sti.nasa.gov.
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NASA STI Availability Information

NASA Center for AeroSpace Information (CASI)

Through NASA CASI, the NASA STI Program offers many information products and services to
the aerospace community and to the public, including access to a selection of full text of the
NASA STI. Free registration with the program is available to NASA, U.S. Government agencies
and contractors. To register, contact CASI at help@sti.nasa.gov. Others should visit the program
at www.sti.nasa.gov. The ‘search selected databases’ button provides access to the NASA
Technical Reports Server (TRS) — the publicly available contents of the NASA Aeronautics and
Space Database.

Each citation in STAR indicates a ‘Source of Availability’. When CASI is indicated, the user can
order this information directly from CASI using the STI Online Order Form or contact
help@sti.nasa.gov or telephone the CASI Help Desk at 301-621-0390. Before ordering you may
access price code tables for STI documents and videos. When information is not available from
CASI, the source of the information is indicated when known.

NASA STI is also available to the public through Federal information organizations. NASA
CASI disseminates publicly available NASA STI to the National Technical Information Service
(NTIS) and to the Federal Depository Library Program (FDLP) through the Government Printing
Office (GPO). In addition, NASA patents are available online from the U.S. Patent and
Trademark Office.

National Technical Information Service (NTIS)

The National Technical Information Service serves the American public as a central resource for
unlimited, unclassified U.S. Government scientific, technical, engineering, and business related
information. For more than 50 years NTIS has provided businesses, universities, and the public
timely access to well over 2 million publications covering over 350 subject areas. Visit NTIS at
http://www.ntis.gov.

The Federal Depository Library Program (FDLP)

The U.S. Congress established the Federal Depository Library Program (FDLP) to ensure
access by the American public to U.S. Government information. The program acquires and
disseminates information products from all three branches of the U.S. Government to nearly
1,300 Federal depository libraries nationwide. The libraries maintain these information products
as part of their existing collections and are responsible for assuring that the public has free access
to the information. Locate the Federal Depository Libraries http://www.access.gpo.gov/su_docs.

The U.S. Patent and Trademark Office (USPTO)

The U.S. Patent and Trademark Office provides online access to full text patents and patent
applications. The database includes patents back to 1976 plus some pre-1975 patents. Visit the
USPTO at http://www.uspto.gov/patft/.
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o1
AERONAUTICS (GENERAL)
Includes general research topics related to manned and unmanned aircraft and the problems of flight within the Earth’s atmosphere. Also

includes manufacturing, maintenance, and repair of aircraft. For specific topics in aeronautics, see categories 02 through 09. For
information related to space vehicles see 12 Astronautics.

20050192475 NASA Langley Research Center, Hampton, VA, USA
Doppler Global Velocimetry Measurements for Supersonic Flow Fields
Meyers, James F.; [2005]; 19 pp.; In English; Advanced Measuring Techniques for Supersonic Flows, 28 Feb. - 3 Mar. 2005,
Brussels, Belgium
Contract(s)/Grant(s): 23-065-10-91; No Copyright; Avail: CASI; A03, Hardcopy

The application of Doppler Global Velocimetry (DGV) to high-speed flows has its origins in the original development of
the technology by Komine et al (1991). Komine used a small shop-air driven nozzle to generate a 200 m/s flow. This flow
velocity was chosen since it produced a fairly large Doppler shift in the scattered light, resulting in a significant transmission
loss as the light passed through the Iodine vapor. This proof-of-concept investigation showed that the technology was capable
of measuring flow velocity within a measurement plane defined by a single-frequency laser light sheet. The effort also proved
that velocity measurements could be made without resolving individual seed particles as required by other techniques such
as Fringe- Type Laser Velocimetry and Particle Image Velocimetry. The promise of making planar velocity measurements with
the possibility of using 0.1-micron condensation particles for seeding, Dibble et al (1989), resulted in the investigation of
supersonic jet flow fields, Elliott et al (1993) and Smith and Northam (1995) - Mach 2.0 and 1.9 respectively. Meyers (1993)
conducted a wind tunnel investigation above an inclined flat plate at Mach 2.5 and above a delta wing at Mach 2.8 and 4.6.
Although these measurements were crude from an accuracy viewpoint, they did prove that the technology could be used to
study supersonic flows using condensation as the scattering medium. Since then several research groups have studied the
technology and developed solutions and methodologies to overcome most of the measurement accuracy limitations:
Derived from text
Laser Doppler Velocimeters; Doppler Effect; Supersonic Speed; Supersonic Jet Flow; Flow Velocity; Flow Distribution

20050196757 Budapest Univ. of Technology and Economics, Budapest, Hungary
Proceedings of the 8th Mini Conference on Vehicle System Dynamics, Identification and Anomalies
Zobory, 1.; January 2002; 710 pp.; In English; Mini Conference on Vehicle System Dynamics, Identification and Anomalies
(8th)., November 11 - 13, 2002, Budapest (Hungary)
Report No.(s): PB2005-107445; No Copyright; Avail: CASI; A99, Hardcopy

The Budapest VSDIA Mini Conference series on Vehicle System Dynamics, Identification and Anomalies began in 1988
on the basis of the initiative of the academic staff members of the Faculty of Transportation Engineering dealing with railway
vehicle, road vehicle, aerospace vehicle, as well as ship dynamics and control at the Technical University of Budapest. The
rapid development in this special field and the great interest of industrial/transport enterprises in the intensive research and
development made it reasonable to think of widening the possibilities in Central Europe for the international exchange of
views and experience on dynamics, identification and parameter anomaly problems of vehicle systems.
NTIS
Anomalies; Conferences; Hungary; System Identification
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02
AERODYNAMICS
Includes aerodynamics of flight vehicles, test bodies, airframe components and combinations, wings, and control surfaces. Also includes

aerodynamics of rotors, stators, fans, and other elements of turbomachinery. For related information see also 34 Fluid Mechanics and
Thermodynamics.

20050188665 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
A Study in Drag Reduction of Close Formation Flight Accounting for Flight Control Trim Positions and Dissimilar
Formations
Morgan, Michael T.; Mar. 2005; 130 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434312; AFIT/GAE/ENY/05-M13; No Copyright; Avail: CASI; A07, Hardcopy

This thesis further defines the position of greatest fuel savings benefit for the trail aircraft flying in a two-ship formation.
The HASC95 vortex lattice code was used for the examination. Investigations of a similar formation of F-16 aircraft and a
dissimilar formation of a lead KC-135 aircraft and a trail F-16 aircraft were conducted. The analyses determined the effects
of varying airspeed on the optimal position. In addition, flight control surface deflections were taken into account during the
analyses. Both investigations trimmed the aircraft in the yaw and roll axes to determine the optimal savings. The similar
analysis was conducted at an altitude of 20,000 feet and three airspeeds: cruise speed of 300 knots, maximum range airspeed
of 271 knots, and maximum endurance airspeed of 211 knots. The savings for the trail aircraft were determined to be 16%,
21%, and 34%, respectively, at a constant wing tip overlap of 13.5% of the wingspan. The dissimilar formation was completed
at an altitude of 20,000 feet and 300 knots airspeed. This resulted in a 26% savings for the trail aircraft with a wing tip overlap
of 16.7% of its wingspan. A flight test was flown for the similar formation profile of F-16s. The flight test investigated the
change in vertical positioning and lateral spacing from the first analysis and captured data at 300 knots. The results of the flight
test were inconclusive. However, the determined area of apparent savings was bounded by 7.9% to 19.9% wing tip overlap
and -3.2% to -7.3% vertical separation. At the bounds, fuel savings of 12% and 13% +/-7% were observed. The drag savings
profile had the capability to increase the range of existing airframes, providing the benefit at no cost. The analytical study was
conducted at the Air Force Institute of Technology, Wright-Patterson AFB. The flight test was conducted at the U.S. Air Force
Test Pilot School, Edwards AFB, California.
DTIC
Aircraft Pilots; Airspeed; Drag Reduction; Flight Control; Formation Flying; Fuel Consumption; Optimization

20050192561 George Washington Univ., Washington, DC, USA
Program of Research in Flight Dynamics, The George Washington University at NASA Langley Research Center
Murphy, Patrick C., Technical Monitor; Klein, Vladislav; [2005]; 11 pp.; In English
Contract(s)/Grant(s): NCC1-03004; No Copyright; Avail: CASI; A03, Hardcopy

The program objectives are fully defined in the original proposal entitled Program of Research in Flight Dynamics in GW
at NASA Langley Research Center, which was originated March 20, 1975, and in the renewals of the research program from
January 1, 2003 to September 30, 2005. The program in its present form includes three major topics: 1. the improvement of
existing methods and development of new methods for wind tunnel and flight data analysis, 2. the application of these methods
to wind tunnel and flight test data obtained from advanced airplanes, 3. the correlation of flight results with wind tunnel
measurements, and theoretical predictions.
Derived from text
Wind Tunnel Tests;, Aerodynamics, Research Projects; Mathematical Models; Flight Characteristics

20050194597 Bureau of Industry and Security, Washington, DC, USA
National Security Assessment of the U.S. Aerial Delivery Equipment Industry. A Joint Assessment with U.S. Army
Soldier Biological and Chemical Command
January 2005; 96 pp.; In English
Report No.(s): PB2005-107382; No Copyright; Avail: CASI; A0S, Hardcopy

Since their first major deployment in 1942, parachutes have been an important tool in the arsenal of the USA armed forces,
enabling the delivery of troops and equipment to inaccessible locations with speed and often with surprise. Following the
initial use of parachutes in World War II for large-scale troop deployments, the technology evolved rapidly to support a broad
range of aerial delivery systems for cargo and other payloads. The technological and manufacturing base of the air delivery
systems used by the armed forces is now many decades old and is well established. The U.S. military relies on these systems
not only in times of conflict, but also for assisting in humanitarian relief operations around the globe. In recent years, however,
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the Department of Defense (DOD) has experienced some problems in timely delivery of parachute orders from industry and
has been concerned about the ability of the U.S. Army to procure parachute systems quickly in a time of national need. A
detailed assessment of the health and competitiveness of the industry, specifically addressing its ability to meet future DOD
needs, was requested by the U.S. Army Soldier Biological and Chemical Command (SBCCOM), a subordinate unit of the U.S.
Army Materiel Command (AMC). The U.S. Department of Commerce, Bureau of Industry and Security, was asked to conduct
the assessment.

NTIS

Air Cargo; Air Drop Operations; Aircraft Equipment; Delivery; Industries; Security

20050196086 Defence Science and Technology Organisation, Victoria, Australia

A Review of Australian and New Zealand Investigations on Aeronautical Fatigue During the Period April 2003 to
March 2005

Clark, Graham; May 2005; 84 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434937; DSTO-TN-0624; DODA-AR-013-387; No Copyright; Avail: Defense Technical Information
Center (DTIC)

This document has been prepared for presentation to the 29th Conference of the International Committee on Aeronautical
Fatigue scheduled to be held in Hamburg, Germany, 6th and 7th June 2005. Brief summaries and references are provided on
the aircraft fatigue research and associated activities of research laboratories, universities, and aerospace companies in
Australia and New Zealand during the period April 2003 to March 2005. The review covers fatigue related research programs
as well as fatigue investigations on specific military and civil aircraft.

DTIC
Aeronautical Engineering; Australia; New Zealand

20050196639 Georgia Tech Research Inst., Atlanta, GA, USA
The Application of Pneumatic Aerodynamic Technology to Improve Drag Reduction, Performance, Safety, and Control
of Advanced Automotive Vehicles
Englar, Robert J.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 957-995; In
English; See also 20050196628; Original contains color illustrations; No Copyright; Avail: CASI; A03, Hardcopy

Blown aircraft aerodynamic technology has been developed and applied to entrain separated flow fields, significantly
reduce drag, and increase the fuel economy of Heavy Vehicles and Sports Utility Vehicles (SUVs). These aerodynamic
improvements also lead to increases in stability, control, braking, and traction, thus enhancing safety of operation. Wind-tunnel
results demonstrating model Heavy Vehicle drag coefficient reductions of up to 84% due to blowing and related configuration
improvement are reviewed herein. Tunnel data confirming the elimination of directional instability due to side-winds plus
generation of aerodynamic forces which are not currently used for control of large vehicles are also shown. These data have
guided the design and modification of a full-scale road-test vehicle. Initial confirmation road test results of this patented
concept on the modified blown HV rig are presented. An SAE Type-II Fuel Economy test was also conducted. Here, various
blowing configurations were tested, and results were compared to a baseline reference tractor-trailer to confirm the improved
fuel economy due to blowing. Full-scale wind-tunnel tests of this pneumatic technology applied to a GM Suburban SUV were
also conducted, and the positive effects of blowing for drag reduction, vehicle aerodynamic stability, and operational safety
are shown. Comparative results presented include wind-tunnel data for both unblown and blown configurations, full-scale
blowing and fuel-economy data, and comparisons to smaller-scale blown Pneumatic Heavy Vehicle experimental results.
Author
Aerodynamic Forces; Aerodynamic Stability; Motor Vehicles;, Pneumatics; Flow Distribution; Drag Reduction

20050196641 Army Research Lab., Aberdeen Proving Ground, MD, USA
Time-Accurate Simulations of Synthetic Jet-Based Flow Control for a Spinning Axisymmetric Body
Sahu, Jubaraj; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 689-721; In
English; See also 20050196628; Original contains color and black and white illustrations; No Copyright; Avail: CASI; A03,
Hardcopy

This paper describes a computational study undertaken to determine the aerodynamic effect of tiny unsteady synthetic jets
as a means to provide the control authority needed to maneuver a spinning projectile at low subsonic speeds. Advanced
Navier-Stokes computational techniques have been developed and used to obtain numerical solutions for the unsteady
jet-interaction flow field at subsonic speeds and small angles of attack. Unsteady numerical results show the effect of the jet
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on the flow field and on the aerodynamic coefficients. The unsteady jet is shown to substantially alter the flow field both near
the jet and the base region of the projectile that in turn affects the forces and moments even at zero degree angle of attack.
The results have shown the potential of computational fluid dynamics to provide insight into the jet interaction flow fields and
provided guidance as to the locations and sizes of the jets to generate the maximum control authority to maneuver a projectile
to hit its target with precision.

Author

Axisymmetric Bodies; Computational Fluid Dynamics; Unsteady Flow; Angle of Attack; Aerodynamic Coefficients;, Flow
Distribution

20050196643 Georgia Tech Research Inst., Atlanta, GA, USA
Aerodynamic Heat Exchanger: A Novel Approach to Radiator Design using Circulation Control
Gaeta, R. J.; Englar, R. J.; Blaylock, G.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June
2005, pp. 997-1021; In English; See also 20050196628; Original contains color and black and white illustrations; No
Copyright; Avail: CASI; A03, Hardcopy

GTRI has recently been developing pneumatic aerodynamic concepts for application to Heavy Vehicles under a
Department of Energy contract through the Oak Ridge National Laboratory (ORNL). A related application under development
is a novel heat exchanger known as the Aerodynamic Heat Exchanger (AHE). This patented device employs airfoil/wing
aerodynamic pressure differences to induce large mass flows across a radiator installed inside a wing. GTRI has recently
completed an in-house wind tunnel test of this concept. The objective of this proposed effort was to perform a wind-tunnel
evaluation of the AHE and establish the feasibility of the concept. A 2D wing was fabricated with a removable center section.
A radiator core was integrated into this section of the wing. A conventional radiator core (based on a Visteon design) and two
cores made from carbon foam were tested. The carbon foam cores were designed and provided to GTRI by ORNL. Hot water
was allowed to pass through the inside of the wing while freestream, wind tunnel air passed over (and through) the wing. Heat
rejected by the radiator was measured as well as lift and drag. Results indicated that the concept is feasible and can provide
an effective means to reduce vehicle drag by reducing the drag due to conventional radiators.
Author
Pneumatics; Aerodynamic Heating;, Heat Exchangers; Airfoils; Mass Flow; Free Flow; Drag Reduction

20050196658 QSS Group, Inc., Cleveland, OH, USA

Vortex Rings Generated by a Shrouded Hartmann-Sprenger Tube

DeLoof, Richard L., Technical Monitor; Wilson, Jack; July 2005; 20 pp.; In English; 35th Fluid Dynamics Conference and

Exhibit, 6-9 Jun. 2005, Toronto, Ontario, Canada

Contract(s)/Grant(s): NAS3-00145; WBS 22-708-03-05

Report No.(s): NASA/CR-2005-213576; AIAA Paper 2005-5163; E-15041-2; No Copyright; Avail: CASI; A03, Hardcopy
The pulsed flow emitted from a shrouded Hartmann-Sprenger tube was sampled with high-frequency pressure transducers

and with laser particle imaging velocimetry, and found to consist of a train of vortices. Thrust and mass flow were also

monitored using a thrust plate and orifice, respectively. The tube and shroud lengths were altered to give four different

operating frequencies. From the data, the radius, velocity, and circulation of the vortex rings was obtained. Each frequency

corresponded to a different length to diameter ratio of the pulse of air leaving the driver shroud. Two of the frequencies had

length to diameter ratios below the formation number, and two above. The formation number is the value of length to diameter

ratio below which the pulse converts to a vortex ring only, and above which the pulse becomes a vortex ring plus a trailing

jet. A modified version of the slug model of vortex ring formation was used to compare the observations with calculated

values. Because the flow exit area is an annulus, vorticity is shed at both the inner and outer edge of the jet. This results in

a reduced circulation compared with the value calculated from slug theory accounting only for the outer edge. If the value of

circulation obtained from laser particle imaging velocimetry is used in the slug model calculation of vortex ring velocity, the

agreement is quite good. The vortex ring radius, which does not depend on the circulation, agrees well with predictions from

the slug model.

Author
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20050196736 National Transportation Safety Board, Washington, DC USA

National Transportation Safety Board Aircraft Accident Report: Hard Landing, Gear Collapse, Federal Express Flight
647, Boeing MD-10-10F, N364FE, Memphis, Tennessee, on December 18, 2003

May 17, 2005; 122 pp.; In English

Report No.(s): PB2005-910401; NTSB/AAR-05/01; No Copyright; Avail: CASI; A06, Hardcopy
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This report explains the accident involving Federal Express flight 647, a Boeing MD-10-10F N364FE, which crashed
while landing at Memphis International Airport (MEM), Memphis, Tennessee. Safety issues in this report focus on flight crew
performance, emergency evacuations, MEM air traffic control and aircraft rescue and firefighting issues, and flight data
recorder reliability.

NTIS
Accident Investigation; Collapse; Hard Landing; Landing Gear; Safety; Safety Management; Transportation

20050198856 NASA Langley Research Center, Hampton, VA, USA
Turbulent Vortex-Flow Simulation Over a 65 deg Sharp and Blunt Leading-Edge Delta Wing at Subsonic Speeds
Ghaffari, Farhad; July 2005; 47 pp.; In English; Original contains color and black and white illustrations
Contract(s)/Grant(s): WU 23-762-45-UG
Report No.(s): NASA/TM-2005-213781; L-19140; No Copyright; Avail: CASI; A03, Hardcopy

Turbulent thin-layer, Reynolds-Averaged Navier-Stokes solutions, based on a multi-block structured grid, are presented
for a 65 deg delta wing having either a sharp leading edge (SLE) or blunt leading edge (BLE) geometry. The primary objective
of the study is to assess the prediction capability of the method for simulating the leading-edge flow separation and the ensuing
vortex flow characteristics. Computational results are obtained for two angles of attack of approximately 13 and 20 deg, at
free-stream Mach number of 0.40 and Reynolds number of 6 million based on the wing mean aerodynamic chord. The effects
of two turbulence models of Baldwin-Lomax with Degani-Schiff (BL/DS) and the Spalart-Allmaras (SA) on the numerical
results are also discussed. The computations also explore the effects of two numerical flux-splitting schemes, i.e., flux
difference splitting (fds) and flux vector splitting (fvs), on the solution development and convergence characteristics. The
resulting trends in solution sensitivity to grid resolution for the selected leading-edge geometries, angles of attack, turbulence
models and flux splitting schemes are also presented. The validity of the numerical results is evaluated against a unique set
of experimental wind-tunnel data that was obtained in the National Transonic Facility at the NASA Langley Research Center.
Author
Computational Fluid Dynamics; Navier-Stokes Equation; Boundary Layer Separation; Delta Wings; Flow Characteristics;
Separated Flow; Turbulence Effects; Vortices; Multiblock Grids; Structured Grids (Mathematics); Subsonic Speed

03
AIR TRANSPORTATION AND SAFETY
Includes passenger and cargo air transport operations; airport ground operations; flight safety and hazards; and aircraft accidents.
Systems and hardware specific to ground operations of aircraft and to airport construction are covered in 09 Research and Support

Facilities (Air). Air traffic control is covered in 04 Aircraft Communications and Navigation. For related information see also 16 Space
Transportation and Safety and 85 Technology Utilization and Surface Transportation.

20050188563 Joint Chiefs of Staff, Washington, DC USA
Joint Doctrine for Airspace Control in the Combat Zone
Aug. 2004; 94 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434108; JCS-JP-3-52; No Copyright; Avail: CASI; A0S, Hardcopy

This publication provides broad doctrinal guidance for joint forces involved in the use of airspace over the combat zone
and contiguous areas. Airspace control as described in this publication includes the varied airspace of the combat zone foreign
continent, high seas, amphibious objective area, littoral, or the North American Continent outside the USA, as well as
contiguous areas such as the communications zone. Airspace control as described in this publication applies to the broadest
interpretation of areas where combat forces are required to conduct operations, including operations other than war. The
inherent nature of air operations demands strict compliance with terrestrial boundaries. Therefore, airspace control functions
must ensure smooth transition from noncombat air traffic control to integrated air operations in the combat zone.
DTIC
Airspace; Combat

20050188604 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Parachute Extraction of a Generic Store from a C-130; a CFD Proof of Concept
Platt, Stephen C.; Mar. 2005; 87 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434226; AFIT/GAE/ENY/05-M17; No Copyright; Avail: CASI; A0S, Hardcopy
This thesis encompasses a feasibility analysis of a parachute extracted generic precision guided munition from the cargo
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bay of a C-130 aircraft in flight. This analysis utilizes the USAF Beggar code and incorporates full physics effects as well as
aerodynamic loading assuming an inviscid aircraft and viscous store for a time-accurate solution. Both an immediate and time
varying application of the parachute force are utilized as well as two different ordnance body styles at zero and 5 degrees AOA
with the store placed on centerline and offset in the cargo bay. The time accurate parachute model is based on empirical data
and more closely follows the force fall off as the parachute slows down during the extraction process. Both store body styles
were successfully extracted from the cargo bay without contacting any portion of the delivery aircraft, following a safe
trajectory down and away from all of the release conditions. The extraction took 1.7 seconds with the immediate application
of the parachute force and 2.1 seconds when the time varying model was applied. The maximum roll seen during an extraction
was 13 degrees, which was the largest movement on any axis.

DTIC
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20050188770 Army Research Inst. for the Behavioral and Social Sciences, Fort Rucker, AL USA
Cohesion in Sports and Organizational Psychology: An Annotated Bibliography and Suggestions for U.S. Army
Aviation (1993 to 2003)
Grice, Robert L.; Katz, Lawrence C.; Apr. 2005; 106 pp.; In English
Contract(s)/Grant(s): Proj-A790
Report No.(s): AD-A434528; ARI-TR-1159; No Copyright; Avail: CASI; A06, Hardcopy

Cohesion has long been a core concept in psychology and sociology, and has garnered a great deal of attention by both
Organizational and Sports Psychology in the past decade. Although the U.S. Army has increasingly viewed cohesion as a key
to the success of combat operations, a comprehensive review of the cohesion literature yielded few studies specifically
addressing the construct in military rotary=wing aircrews. The purpose of this review was to examine the Organizational and
Sports Psychology bodies of literature from the past decade to identify a set of characteristics associated with cohesive teams
that can readily be applied to the Army rotary-wing aviation environment. The primary characteristics gleaned from this
research are summarized, and a 4-dimension description of cohesion is presented. Suggestions for building cohesive Army
aviation units are offered. In addition, an annotated bibliography of the key studies from which these dimensions emerged is
provided.
DTIC
Annotations; Bibliographies; Cohesion; Psychology

20050192474 NASA Langley Research Center, Hampton, VA, USA
Pilot Preference, Compliance, and Performance With an Airborne Conflict Management Toolset
Doble, Nathan A.; Barhydt, Richard; Krishnamurthy, Karthik; [2005]; 6 pp.; In English; 2005 (13th) International Symposim
on Aviation Psychology, 18-21 Apr. 2005, Oklahoma City, OK, USA
Contract(s)/Grant(s): 23-137-10-10; Copyright; Avail: CASI; A02, Hardcopy

A human-in-the-loop experiment was conducted at the NASA Ames and Langley Research Centers, investigating the En
Route Free Maneuvering component of a future air traffic management concept termed Distributed Air/Ground Traffic
Management (DAG-TM). NASA Langley test subject pilots used the Autonomous Operations Planner (AOP) airborne toolset
to detect and resolve traffic conflicts, interacting with subject pilots and air traffic controllers at NASA Ames. Experimental
results are presented, focusing on conflict resolution maneuver choices, AOP resolution guidance acceptability, and
performance metrics. Based on these results, suggestions are made to further improve the AOP interface and functionality.
Author
Pilot Performance; Air Traffic Controllers (Personnel); Air Traffic Control; Autonomy; Test Pilots

20050194685 Lawrence Livermore National Lab., Livermore, CA USA

Approach to Estimate the Localized Effects of an Aircraft Crash on a Facility

Kimura, C. Y.; Sanzo, D. L.; Sharirli, M.; Apr. 2004; 20 pp.; In English

Report No.(s): DE2005-15014106; UCRL-CONF-203793; No Copyright; Avail: Department of Energy Information Bridge
Aircraft crashes are an element of external events required to be analyzed and documented in facility Safety Analysis

Reports (SARs) and Nuclear Explosive Safety Studies (NESSs). This paper discusses the localized effects of an aircraft crash

impact into the Device Assembly Facility (DAF) located at the Nevada Test Site (NTS), given that the aircraft hits the facility.

This was done to gain insight into the robustness of the DAF and to account for the special features of the DAF that enhance

its ability to absorb the effects of an aircraft crash. For the purpose of this paper, localized effects are considered to be only
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perforation or scabbing of the facility. This paper presents an extension to the aircraft crash risk methodology of Department
of Energy (DOE) Standard 3014. This extension applies to facilities that may find it necessary or desirable to estimate the
localized effects of an aircraft crash hit on a facility of nonuniform construction or one that is shielded in certain directions
by surrounding terrain or buildings.

NTIS

Crashes; Aircraft Accidents; Test Facilities

20050195902 Bolt, Beranek, and Newman, Inc., Cambridge, MA USA
Global Air Mobility Advanced Technologies (GAMAT) Advanced Technology Development (ATD) Phase II Research
and Development
Kuper, Samuel R.; Scott, Ronald; Kazmierczak, Thomas; Roth, Emilie; Whitaker, Randall; May 2004; 146 pp.; In English
Contract(s)/Grant(s): F33601-03-F-0064; Proj-4923
Report No.(s): AD-A434607; AFRL-HE-WP-TR-2005-0023; No Copyright; Avail: CASI; A07, Hardcopy

This is the final report documenting the AFRL/HEC effort entitled Global Air Mobility Advanced Technologies (GAMAT)
in its ‘Phase II” period. The Phase II effort was undertaken as an extension and expansion of the GAMAT Phase I effort. This
demonstration capability was developed under the Air Force Research Laboratory Human Effectiveness Directorate’s Global
Air Mobility Advanced Technologies (GAMAT) Advanced Technology Development (ATD) research and development
program. The goal of the GAMAT ATD was to further the development of a new type of user interface technology called
Work-Centered Support System (WCSS) technology. The U.S. Air Force’s Air Mobility Command’s command and control
environment was used as the domain for development, testing and refinement of WCSS theories and technology applications.
Work-Centered Support System (WCSS) technology is a new cognitive-science-based analysis and design methodology for
developing human-computer interfaces and client applications that enable very high user productivity, especially in dynamic
and information dense environments. The WCSS technology is applicable to any domain and leverages cognitive analyses and
advanced user interface design techniques to provide ‘intuitive’ user interfaces and client applications customized based on
the work requirements. The analysis and design approach is designed to support rapid user adaptation to both routine and
non-routine/unexpected events.
DTIC
Cognition; Command and Control; Human-Computer Interface; Mobility; Support Systems

20050196188 Air Force Academy, CO USA

Aerospace Power in Urban Warfare: Beware the Hornet’s Nest

Hunt, Peter C.; May 2001; 63 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435089; No Copyright; Avail: Defense Technical Information Center (DTIC)

This is the 39th volume in the Occasional Paper series of the U.S. Air Force Institute for National Security Studies (INSS).
Aerospace power has emerged as a primary military instrument of choice in pursuing national objectives within the complex
international security environment entering the 21st century. Changes in the security landscape, the dynamics of sub-theater
conflicts, and coalition imperatives combine to place new requirements on aerospace operational planning and the conduct of
aerospace operations themselves. Occasional Papers 38 and 39 address, in turn, both political and operational dimensions of
aerospace power application today. They are presented both for informational and educational purposes to offer informed
perspectives on important aspects of contemporary aerospace operations, to generate informed discussion and to bound
productive debate on aerospace power in both supported and supporting roles. In Occasional Paper 38, ‘Constraints,
Restraints, and the Role of Aerospace Power in the 21st Century,’” Jeffrey Beene presents a comprehensive examination of the
use of aerospace power within tightly restrained conflicts and suggests improvements in doctrine, training, and tools to more
effectively employ such power within that environment. In this Occasional Paper, ‘Aerospace Power in Urban Warfare:
Beware the Hornet’s Nest,” Peter Hunt examines the employment of aerospace power in the increasingly important urban
operational environment. Aerospace technologies and systems offer alternatives and important adjuncts to surface forces in the
urban arena, but significant obstacles and critical considerations must be brought into planning for such operations. Each of
these aspects of aerospace power demands greater thought and analysis, and these two occasional papers are presented to help
focus that attention.

DTIC
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20050196253 Industrial Coll. of the Armed Forces, Washington, DC USA

Transportation Industry 2004

Miller, Evan; Kathir, Nathan; Brogan, Dennis M.; Jan. 2004; 32 pp.; In English

Report No.(s): AD-A435197; No Copyright; Avail: Defense Technical Information Center (DTIC)

This paper presents a strategic-level examination of the transportation industry -- an industry vital to national prosperity
and security. Because the defense sector relies on commercial transportation for both peacetime activities and for power
projection, senior military leaders must understand the global transportation industry and the environment in which the private
sector operates. They must also assess the role of government in determining transportation policy, as federal, state, and local
agencies regulate every mode of this industry. While the U.S. transportation industry functions well today, the industry must
address several challenges, particularly in light of forecasts that global trade will double by 2020. Issues common across all
modes of transportation include the growth of intermodal transport, the capital-intensive nature of the industry structure, the
need to carefully focus technological investment, planning for infrastructure capacity, replacing an aging workforce, and
coping with uncertain fuel costs. Security concerns following the terrorist attacks of September 11 require transportation
leaders to regularly conduct risk assessments and provide additional security when warranted. These initiatives have been
prudently balanced with the need to provide reliable, cost-effective transportation to fuel the economic engine of the USA.
After defining the industry in terms of each of the five different modes (i.e.,shipping, trucking, railroads, air, and pipelines),
this report reviews the industry’s current conditions, challenges, outlook, and government roles and regulations. Also included
are three essays on subjects current to the industry: Aviation Treaties, Short Sea Shipping, and Tanker-Civil Reserve Air Fleet
(CRAF). Given what the authors learned firsthand from government and private industry leaders, they conclude that the U.S.
transportation industry is generally in good health and should remain so for the foreseeable future. 7
DTIC
Economics; Forecasting; Industries; Policies; Security; Transportation; United States

20050196276 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

A Three Dimensional Helmet Mounted Primary Flight Reference for Paratroopers

Thompson, Jason I.; Mar. 2005; 144 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435253; AFIT/GCS/ENG/05-18; No Copyright; Avail: Defense Technical Information Center (DTIC)
This thesis seeks to develop a Heads Up Display (HUD) presented on a Helmet Mounted Display (HMD), which presents

a three-dimensional, graphical, predictive navigational reference to a paratrooper during a High Altitude, High Opening

(HAHO) parachute jump. A Path Generating Algorithm (PGA) takes as input the Landing Zone’s (LZ) location, the wind

profile, and the paratrooper’s parachute’s performance characteristics, and returns a set of waypoints for the paratrooper to

follow. The PGA attempts to maximize the distance that the paratrooper travels. The PGA’s output is used to build a path to

the LZ from a Release Point (RP). During the jump, GPS signals and an Inertial Measurement Unit functioning as a head

tracker is used to determine the user’s location and head orientation. The HUD presents a virtual ‘Tunnel in the Sky’ for the

paratrooper to navigate through. Due to hardware unavailability, the head tracker could not be implemented. Ground testing

of the system sans the head tracker determined that subjects using the graphical HUD navigated a path slower than when

compared to a baseline navigational reference. It is theorized that implementing the head tracker will make the HUD more

efficient and better suited to navigation.

DTIC
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20050196672 NASA Glenn Research Center, Cleveland, OH, USA
Safer Aircraft Possible With Nitrogen Generation
Palaszewski, Bryan A.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy

A system named On-Board Inert Gas Generation System/On-Board Oxygen Generation System (OBIGGS/OBOGS) was
studied with Boeing. The study established the requirements for nitrogen purge (for fuel tank inerting and cargo compartment
fire suppression) and oxygen (for passengers and crew). The nitrogen would be used for suppressing fires and fuel tank
explosions on the aircraft, and the oxygen would be used for breathing gas during high-altitude or emergency operations.
Derived from text
Aircraft Safety; Nitrogen; Aircraft Equipment; Oxygen Production; Purging
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20050196673 NASA Glenn Research Center, Cleveland, OH, USA
Safer Aviation Materials Tested
Palaszewski, Bryan A.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy

A series of thermally stable polymer samples were tested. These materials are called low heat release materials and are
designed for aircraft interior decorative materials. The materials are designed to give off a minimum amount of noxious gases
when heated, which increases the possibility that people can escape from a burning aircraft. New cabin materials have suitably
low heat release so that fire does not spread, toxic chemicals are not given off, and the fire-emergency escape time for crew
and passengers is lengthened. These low heat-release materials have a variety of advantages and applications: interiors for
ground-based facilities, interiors of space vehicles, and many commercial fire-protection environments. A microscale
combustion calorimeter at the Federal Aviation Administration’s (FAA) Technical Center tested NASA Langley Research
Center materials samples. The calorimeter is shown. A sharp, quantitative, and reproducible heat-release-rate peak is obtained
in the microscale heat-release-rate test. The newly tested NASA materials significantly reduced the heat release capacity and
total heat release. The thermal stability and flammability behavior of the samples was very good. The new materials
demonstrated a factor of 4 reduction in total heat release over ULTEM (a currently used material). This information is provided
in the following barchart. In other tests, the materials showed greater than a factor 9 reduction in heat-release capacity over
ULTEM. The newly tested materials were developed for low dielectric constant, low color, and good solubility. A scale up of
the material samples is needed to determine the repeatability of the performance in larger samples. Larger panels composed
of the best candidate materials will be tested in a larger scale FAA Technical Center fire facility. The NASA Glenn Research
Center, Langley (Jeff Hinkley), and the FAA Technical Center (Richard Lyon) cooperatively tested these materials for the
Accident Mitigation aspects of Fire Prevention under NASA’s Aviation Safety Program.
Author
Polymers; Composite Materials; Flight Safety

20050196743 General Accounting Office, Washington, DC, USA
National Airspace System: FAA Has Made Progress but Continues to Face Challenges in Acquiring Major Air Traffic
Control Systems
Jun. 2005; 96 pp.; In English
Report No.(s): PB2005-109024; GAO-05-331; No Copyright; Avail: CASI; A05, Hardcopy

The Federal Aviation Administrations (FAA) multibillion-dollar effort to modernize the nations air traffic control (ATC)
system has suffered from cost, schedule, and/or performance shortfalls in its system acquisitions for more than two decades
and has been on our list of high risk programs since 1995. FAAs performance-based Air Traffic Organization (ATO) was
created in February 2004, in part, to address these legacy challenges. In this report, GAO examined (1) FAAs experience in
meeting cost, schedule, and performance targets for major ATC system acquisitions; (2) steps taken to address legacy problems
with the program and additional steps needed; and (3) the potential impact of the constrained federal budget on this program.
NTIS
Air Traffic Control; Airspace

20050198878 NASA Langley Research Center, Hampton, VA, USA
NASA’s Research in Aircraft Vulnerability Mitigation
Allen, Cheryl L.; [2005]; 11 pp.; In English; 46th AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics and
Materials Conference, 18-21 Apr. 2005, Austin, TX, USA
Contract(s)/Grant(s): 23-076-10-CA
Report No.(s): AIAA Paper 2005-2385; No Copyright; Avail: CASI; A03, Hardcopy

Since its inception in 1958, the National Aeronautics and Space Administration s (NASA) role in civil aeronautics has
been to develop high-risk, high-payoff technologies to meet critical national aviation challenges. Following the events of Sept.
11, 2001, NASA recognized that it now shared the responsibility for improving homeland security. The NASA Strategic Plan
was modified to include requirements to enable a more secure air transportation system by investing in technologies and
collaborating with other agencies, industry, and academia. NASA is conducting research to develop and advance innovative
and commercially viable technologies that will reduce the vulnerability of aircraft to threats or hostile actions, and identify
and inform users of potential vulnerabilities in a timely manner. Presented in this paper are research plans and preliminary
status for mitigating the effects of damage due to direct attacks on civil transport aircraft. The NASA approach to mitigation
includes: preventing loss of an aircraft due to a hit from man-portable air defense systems; developing fuel system
technologies that prevent or minimize in-flight vulnerability to small arms or other projectiles; providing protection from
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electromagnetic energy attacks by detecting directed energy threats to aircraft and on/off-board systems; and minimizing the
damage due to high-energy attacks (explosions and fire) by developing advanced lightweight, damage-resistant composites
and structural concepts. An approach to preventing aircraft from being used as weapons of mass destruction will also be
discussed.
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20050198957 NASA Langley Research Center, Hampton, VA, USA
Fractographic Examination of the Vertical Stabilizer and Rudder from American Airlines Flight 587
Fox, Matthew R.; Schultheisz, Carl R.; Reeder, James R.; [2005]; 12 pp.; In English; 46th ATAA/ASME/ASCE/AHS/ASC
Structures, Structural Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX, USA; Original contains color and
black and white illustrations
Contract(s)/Grant(s): 23-762-55-TA
Report No.(s): ATAA Paper 2005-2252; No Copyright; Avail: CASI; A03, Hardcopy

The first major structural component failure of a composite part on a commercial airplane occurred during the crash of
American Airlines Flight 587. The fractured composite lugs that attached the vertical stabilizer to the aircraft tail and the
fractured composite honeycomb rudder were examined as part of the National Transportation Safety Board investigation of
the accident. In this paper the composite fractures are described and the resulting clues to the failure events are discussed.
Author
Component Reliability; Rudders; Structural Failure; Aircraft Accidents; Flight Safety; Fractures (Materials); Lugs

20050199068 NASA Langley Research Center, Hampton, VA, USA
NASA Structural Analysis Report on the American Airlines Flight 587 Accident - Local Analysis of the Right Rear Lug
Raju, Ivatury S; Glaessgen, Edward H.; Mason, Brian H; Krishnamurthy, Thiagarajan; Davila, Carlos G; January 2005;
21 pp.; In English; 46th ATAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics and Materials Conference, 18-21
Apr. 2005, Austin, TX, USA
Contract(s)/Grant(s): 23-762-10-13
Report No.(s): ATAA Paper 2005-2255; No Copyright; Avail: CASI; A03, Hardcopy

A detailed finite element analysis of the right rear lug of the American Airlines Flight 587 - Airbus A300-600R was
performed as part of the National Transportation Safety Board s failure investigation of the accident that occurred on
November 12, 2001. The loads experienced by the right rear lug are evaluated using global models of the vertical tail, local
models near the right rear lug, and a global-local analysis procedure. The right rear lug was analyzed using two modeling
approaches. In the first approach, solid-shell type modeling is used, and in the second approach, layered-shell type modeling
is used. The solid-shell and the layered-shell modeling approaches were used in progressive failure analyses (PFA) to
determine the load, mode, and location of failure in the right rear lug under loading representative of an Airbus certification
test conducted in 1985 (the 1985-certification test). Both analyses were in excellent agreement with each other on the predicted
failure loads, failure mode, and location of failure. The solid-shell type modeling was then used to analyze both a
subcomponent test conducted by Airbus in 2003 (the 2003-subcomponent test) and the accident condition. Excellent
agreement was observed between the analyses and the observed failures in both cases. From the analyses conducted and
presented in this paper, the following conclusions were drawn. The moment, Mx (moment about the fuselage longitudinal
axis), has significant effect on the failure load of the lugs. Higher absolute values of Mx give lower failure loads. The predicted
load, mode, and location of the failure of the 1985-certification test, 2003-subcomponent test, and the accident condition are
in very good agreement. This agreement suggests that the 1985-certification and 2003- subcomponent tests represent the
accident condition accurately. The failure mode of the right rear lug for the 1985-certification test, 2003-subcomponent test,
and the accident load case is identified as a cleavage-type failure. For the accident case, the predicted failure load for the right
rear lug from the PFA is greater than 1.98 times the limit load of the lugs. I.
Author
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20050199435 NASA Glenn Research Center, Cleveland, OH, USA

Aeronautical-Satellite-Assisted Process Being Developed for Information Exchange Through Network Technologies
(Aero-SAPIENT)

Zernic, Michael J.; Research and Technology 2000; March 2001; 3 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy
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Communications technologies are being developed to address safety issues during aviation travel. Some of these
technologies enable the aircraft to be in constant bidirectional communications with necessary systems, people, and other
aircraft that are not currently in place today. Networking technologies, wireless datalinks, and advanced avionics techniques
are areas of particular importance that the NASA Glenn Research Center has contributed. Glenn, in conjunction with the
NASA Ames Research Center, NASA Dryden Flight Research Center, and NASA Langley Research Center, is investigating
methods and applications that would utilize these communications technologies. In mid-June 2000, the flight readiness of the
network and communications technologies were demonstrated via a simulated aircraft. A van simulating an aircraft was
equipped with advanced phased-array antennas (Advanced Communications/Air Traffic Management (AC/ATM) Advanced
Air Transportation Technologies (AATT) project) that used commercial Ku-band satellite communications to connect Glenn,
Dryden, and Ames in a combined system ground test. This test simulated air-ground bidirectional transport of real-time digital
audio, text, and video data via a hybrid network configuration that demonstrated the flight readiness of the network and
communications technologies. Specifically, a Controller Pilot Data Link Communications application was used with other
applications to demonstrate a multiprotocol capability via Internet-protocol encapsulated ATN (Aeronautical
Telecommunications Network) data packets. The significance of this combined ground test is its contribution to the Aero
Information Technology Base Program Level I milestone (Software Technology investment area) of a real-time data link for
the National Airspace System. The objective of this milestone was to address multiprotocol technology applicable for real-time
data links between aircraft, a satellite, and the ground as well as the ability to distribute flight data with multilevel priorities
among several sites.

Author
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04
AIRCRAFT COMMUNICATIONS AND NAVIGATION
Includes all modes of communication with and between aircraft; air navigation systems (satellite and ground based); and air traffic

control. For related information see also 06 Avionics and Aircraft Instrumentation, 17 Space Communications, Spacecraft
Communications, Command and Tracking, and 32 Communications and Radar.

20050198879 NASA Langley Research Center, Hampton, VA, USA
Augmentation of Cognition and Perception Through Advanced Synthetic Vision Technology
Prinzel, Lawrence J., III; Kramer, Lynda J.; Bailey, Randall E.; Arthur, Jarvis J.; Williams, Steve P.; McNabb, Jennifer; [2005];
10 pp.; In English; Ist International Conference on Augmented Cognition, 22-27 Jul. 2005, Las Vegas, NV, USA
Contract(s)/Grant(s): 23-137-10-10; No Copyright; Avail: CASI; A02, Hardcopy

Synthetic Vision System technology augments reality and creates a virtual visual meteorological condition that extends
a pilot’s cognitive and perceptual capabilities during flight operations when outside visibility is restricted. The paper describes
the NASA Synthetic Vision System for commercial aviation with an emphasis on how the technology achieves Augmented
Cognition objectives.
Author
Cognition; Enhanced Vision; Visual Perception; Navigation Aids; Air Navigation

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE
Includes all stages of design of aircraft and aircraft structures and systems. Also includes aircraft testing, performance, and evaluation,

and aircraft and flight simulation technology. For related information see also 18 Spacecraft Design, Testing and Performance; and 39
Structural Mechanics. For land transportation vehicles see 85 Technology Utilization and Surface Transportation.

20050188574 SRI International Corp., Menlo Park, CA USA
Integrating Mission, Robot Localization and Communication Requirements Through Collaboration
Ortiz, Charles L.; May 2005; 8 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): N00014-03-C-0264
Report No.(s): AD-A434157; No Copyright; Avail: Defense Technical Information Center (DTIC)
To develop a de-centralized system for allocating mobile sensor assets controlled by teams of autonomous air vehicle
(AVs) and deployed in spatially complex urban environments. The sensor assets are to support AV missions involving the
pursuit of one or more mobile intelligent ground adversaries. Since sensor information is typically uncertain and incomplete,

11


http://www.sti.nasa.gov/cprice.pdf

AVs must be able to cooperate to coordinate sensor assignments in the most efficient way possible. The environments in which
such teams are deployed are spatially complex, introducing additional uncertainty arising from perceptual occlusions and the
like. In addition to target tracking, we also plan to develop distributed algorithms for dynamically clustering vehicles around
objects of interest (e.g. to protect a convoy). Existing approaches to coordinating the activities of AVs have focused on
essentially 2D environments.

DTIC

Air Navigation; Cities; Drone Vehicles, Position (Location);, Robots

20050188625 Purdue Univ., West Lafayette, IN USA
Laminar Boundary-Layer Instabilities on Hypersonic Cones: Computations for Benchmark Experiments
Robarge, Tyler W.; Schneider, Steven P.; Jun. 2005; 19 pp.; In English
Report No.(s): AD-A434260; AIAA-2005-5024; No Copyright; Avail: CASI; A03, Hardcopy

Although significant advances have been made in hypersonic boundary-layer transition prediction in the last several
decades, most design work still relies on empirical correlations or wind tunnel tests. Codes using the semi-empirical eN
method will need to be verified and validated before being used for expensive flight vehicles. The STABL code package and
its PSE-Chem stability solver are used to compute first and second mode instabilities for both sharp and blunt cones at wind
tunnel conditions, with laminar mean flows provided by the DPLR2D Navier-Stokes code. Stetson’s 3.81 mm blunt cone case,
a sharp cone at Mach 3.5, and a very blunt cone at Mach 8 are analyzed. The computed transition locations agree well with
previous computations by other researchers, but larger differences are seen in the local amplification rates for the Stetson blunt
cone case. the applicability of various transport property models and their effect on boundary layer stability are examined. This
work helps to extend the applicability of STABL to low-temperature flows.
DTIC
Coding,; Hypersonic Flight; Hypersonics, Laminar Boundary Layer; Nose Cones; Stability

20050188648 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Full Capability Formation Flight Control
Osteroos, Ryan K.; Feb. 2005; 204 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434288; AFIT/GAE/ENY/05-M16; No Copyright; Avail: CASI; A10, Hardcopy

The subject of automatic formation flight control is of current interest to the development of Unmanned Aerial Vehicles
(UAV). Previous control approaches have been refined in this work to allow more robust maneuvering and to include a fourth
control parameter. The equations of motion for each aircraft as a point mass, expressed in a wind-axis coordinate system, are
coupled into differential equations that model the two aircraft system dynamics. Control laws are developed that include
proportional and integral action. Gains are determined based on formation performance. Lead maneuvers are simulated and
the controller is gauged on its ability to maintain the commanded formations in and out of the vortex wake generated by the
lead aircraft. A Dryden wind model at varying intensities is applied to the system. In simulation the controller maintained
acceptable performance in all maneuvers tested. A slightly modified controller was applied to a USAF NF-16D aircraft for
flight testing. Utilizing a data link system and a virtual lead aircraft generated from a ground based control station, the NF-16D
was able to flight test the controller. In-flight, the controller was stable, and able to perform all of the desired formation hold
and change maneuvers.
DTIC
Drone Vehicles; Flight Control

20050188698 Military Academy, West Point, NY USA
A Data Warehouse to Support Condition Based Maintenance (CBM)
Henderson, Steven J.; Kwinn, Michael J., Jr; May 2005; 373 pp.; In English
Contract(s)/Grant(s): Proj-DSE-R-0509
Report No.(s): AD-A434357; USMA-DSE-TR-0509; DSE-R-0530; No Copyright; Avail: CASI; A16, Hardcopy

The USA Army’s legacy maintenance strategy for its helicopter fleet is centered on replacing and repairing components
based on aircraft hours flown. This strategy overlooks how variations in environmental conditions, component stresses, and
other exogenous factors effect the lifetime of specific components across the entire fleet of Army Aviation Aircraft. This report
describes the design and implementation of a data warehouse that subsumes many disparate databases currently housing
information about these factors. This data warehouse supports a common synchronized ‘maintenance picture’ that includes
state, health, usage, and logistics data for any component on any helicopter in the fleet. This view enables researchers and
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planners to individually manage component maintenance according to a ‘condition based’ policy. This report discusses a
systems engineering approach to creating a data warehouse including logical and physical designs, data management
strategies, and an implementation plan. Discussion is also included detailing how the warehouse might be adopted for
condition-based maintenance of all Army systems.

DTIC

Data Bases, Data Management; Maintenance

20050188736 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Experimentation and Analysis of Composite Scarf Joint

Cook, Benjamin M.; Mar. 2005; 215 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434441; AFIT/GA/ENY/05-MO03; No Copyright; Avail: Defense Technical Information Center (DTIC)
Composite bonded scarf repairs were examined by experimentally measuring and analytically predicting the residual

curing strains and strains due to mechanical loading. To accomplish this a three prong approach was used: a full strain field

through a repaired laminate’s thickness was measured for both a loaded specimen and a specimen with the residual strain

released, models were developed for comparison to both states, and data was collected for large tensile test specimens at

various stages of being scarf repaired. A "14:1 straight scarfed one-inch wide specimen was used to collect Moire

interferometry data to calculate a full strain field due to mechanical loading and strain release. A three-dimensional thermo

mechanical linear elastic analysis using an Air Force Research Laboratory in-house stress analysis program B-Spline Analysis

Method (BSAM) results were correlated to the Moire interferometry test results. Three large tensile test specimens were tested

as manufactured, three were tested with a scarfed hole in the center, and the remaining were tested with a scarf repair centered

on a hole in the center. The strain gage results from the panels are presented. An additional feature of this work was to

document each of the difficulties present in the given methods incorporated in this research.

DTIC

Composite Materials; Interferometry, Residual Stress; Scarf Joints, Stress Analysis

20050188760 Army Research Inst. Field Unit, Fort Rucker, AL USA
Introduction to and Review of Simulator Sickness Research
Johnson, David M.; Apr. 2005; 70 pp.; In English
Contract(s)/Grant(s): Proj-A790
Report No.(s): AD-A434495; ARI-RR-1832; No Copyright; Avail: CASI; A04, Hardcopy

This report reviews, and explains the research literature pertaining to simulator sickness. Simulator sickness is a form of
motion sickness. Consequently, motion sickness is reviewed also. Special emphasis is given to simulator-based flight
training--especially helicopter flight training. This review includes the sensory basis of the perception of motion, the
terminology of motion sickness and simulator sickness, a selected history of these research fields, sickness signs and
symptoms, measurement issues, incidence of sickness, residual aftereffects, adaptation to a novel motion environment,
susceptibility factors, performance issues, training issues, safety issues, treatment, theory, guidelines for simulator-based flight
training, and suggestions for further research. The sensory conflict theory and the postural instability theory are described
insofar as they relate both to motion sickness and to simulator sickness. The effect of simulator sickness on training
effectiveness, if any, remains a subject for future applied research
DTIC
Flight Simulators; Flight Training; Helicopters, Motion Sickness

20050188805 Integrated Smart Structures, Inc., Copley, OH USA

Rapid and Robust Dynamics-Based Nondestructive Method for Aerospace Structural Health Monitoring

Qiao, Pizhong; Lestari, Wahvu; Jun. 2005; 37 pp.; In English

Contract(s)/Grant(s): FA9550-04-C-0078

Report No.(s): AD-A434580; ISS00004-F; AFRL-SR-AR-TR-05-0228; No Copyright; Avail: CASI; A03, Hardcopy
Report developed under STTR contract for Topic F045-016-0125 addresses dynamic-based damage identification

techniques for structural health monitoring (SHM) of aerospace structures. Two systems (i.e., the scanning laser vibrometer

(SLV) and PVDF sensor) are used to acquire the dynamic information, and effective damage detection algorithms (e.g., the

gapped smoothing method (GSM) and generalized fractal dimension (GFD) and schemes (e.g., the uniform load surface (ULS)

and combined static/dynamic techniques) are developed to evaluate the damage. It is demonstrated that both the GSM and

GFD methods are capable of identifying damage without baseline information of healthy structure. Application of the
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static/dynamic approach improves the performance of the damage identification, and the ULS increases the effectiveness of
the detection at low modes. In general, the PVDF sensor system is good for acquiring several low curvature mode shapes;
while the SLV system can generate higher displacement modes. Utilizing the advantages of each measurement system, the
proposed identification algorithms have great potential for viable SHM products, e.g., the PVDF sensor system for on-board
and the SLV system for portable on-site monitoring. The proposed sensor systems and developed identification techniques
pave the foundation for further refinement of the dynamics-based method, field implementation and commercial development.
DTIC

Damage; Detection, Health

20050188806 Michigan Univ., Ann Arbor, MI USA
Aeroelasticity, Aerothermoelasticity and Aeroelastic Scaling of Hypersonic Vehicles
Freidmann, Peretz P.; Powell, Kenneth G.; Dec. 2004; 21 pp.; In English
Contract(s)/Grant(s): F49620-01-1-0158
Report No.(s): AD-A434581; AFRL-SR-AR-TR-05-0227; No Copyright; Avail: CASI; A03, Hardcopy

This final report describes the work during the period of the grant. Three separate hypersonic aeroelastic stability
problems were considered: (a) a typical cross section having a double wedge airfoil, (b) the stability of a low aspect ratio wing,
also with a double wedge airfoil, and (c) the behavior of a complete generic hypersonic vehicle. For problems (a) the unsteady
airloads were computed using third order piston theory, as well a CFD based Euler and Navier-Stokes loads. For case (b)
piston theory, Euler and Navier-Stokes based airloads were used, and case (c) both piston theory and Euler airloads were used.
For the three-dimensional wing the treatment of thermal effect was also considered by solving the heat transfer problem using
the Navier Stokes equations to determine the temperature distribution over the vehicle and conducting an aeroelastic analysis
that accounts for the effect of thermal stresses and material degradation on the mode shapes. These mode shapes were used
in an aeroelastic analysis based on 3rd order piston theory. This comprehensive treatment of the aerothermoelastic problem,
the first of its kind in the literature, produces large reductions in aeroelastic stability margins. The results indicate that the
flutter boundaries for third order piston theory can differ by 35% from those based on Euler unsteady loads. Solutions based
on the loads obtained from the solution of the Navier-Stokes equation indicate further changes in aeroelastic stability margins.
Important conclusions for the design of such vehicles are summarized in the body of the report.
DTIC
Aeroelasticity; Aerothermoelasticity;, Computational Fluid Dynamics; Flutter; Heat Transfer; Hypersonic Vehicles;
Hypersonics; Stability; Structural Analysis

20050192472 NASA Langley Research Center, Hampton, VA, USA
Flight Test Evaluation of Situation Awareness Benefits of Integrated Synthetic Vision System Technology f or
Commercial Aircraft
Prinzel, Lawrence J., III; Kramer, Lynda J.; Arthur, Jarvis J., III; [2005]; 6 pp.; In English; 2005 (13th) International
Symposium on Aviation Psychology, 18-21 Apr. 2005, Oklahoma City, OK, USA
Contract(s)/Grant(s): 23-079-60-20; No Copyright; Avail: CASI; A02, Hardcopy

Research was conducted onboard a Gulfstream G-V aircraft to evaluate integrated Synthetic Vision System concepts
during flight tests over a 6-week period at the Wallops Flight Facility and Reno/Tahoe International Airport. The NASA
Synthetic Vision System incorporates database integrity monitoring, runway incursion prevention alerting, surface maps,
enhanced vision sensors, and advanced pathway guidance and synthetic terrain presentation. The paper details the goals and
objectives of the flight test with a focus on the situation awareness benefits of integrating synthetic vision system enabling
technologies for commercial aircraft.
Author
Flight Tests; Systems Integration; Enhanced Vision; Prevention

20050192626 Georgia Inst. of Tech., Atlanta, GA, USA

Noise Reduction Through Circulation Control

Munro, Scott E.; Ahuja, K. K.; Englar, Robert J.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part
1; June 2005, pp. 497-527; In English; 39th AIAA Aerospace Sciences Meeting and Exhibit, 1-8 Jan. 2001, USA; See also
20050192624; Original contains black and white illustrations

Contract(s)/Grant(s): NAG1-2146

Report No.(s): ATAA Paper 2001-0666; No Copyright; Avail: CASI; A03, Hardcopy
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Circulation control technology uses tangential blowing around a rounded trailing edge or a leading edge to change the
force and moment characteristics of an aerodynamic body. This technology has been applied to circular cylinders, wings,
helicopter rotors, and even to automobiles for improved aerodynamic performance. Only limited research has been conducted
on the acoustic of this technology. Since wing flaps contribute to the environmental noise of an aircraft, an alternate blown
high lift system without complex mechanical flaps could prove beneficial in reducing the noise of an approaching aircraft.
Thus, in this study, a direct comparison of the acoustic characteristics of high lift systems employing a circulation control wing
configuration and a conventional wing flapped configuration has been made. These results indicate that acoustically, a
circulation control wing high lift system could be considerably more acceptable than a wing with conventional mechanical
flaps.

Author
Noise Reduction; Leading Edges; Flapping;, Wing Flaps; Aerodynamic Configurations

20050192627 NASA Langley Research Center, Hampton, VA, USA
Experimental Development and Evaluation of Pneumatic Powered-Lift Super-STOL Aircraft
Englar, Robert J.; Campbell, Bryan A.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 1; June
2005, pp. 101-139; In English; See also 20050192624; Original contains color and black and white illustrations; No
Copyright; Avail: CASI; A03, Hardcopy

The powered-lift Channel Wing concept has been combined with pneumatic Circulation Control aerodynamic and
propulsive technology to generate a Pneumatic Channel Wing (PCW) configuration intended to have Super-STOL or VSTOL
capability while eliminating many of the operational problem areas of the original Channel Wing vehicle. Wind-tunnel
development and evaluations of a PCW powered model conducted at Georgia Tech Research Institute (GTRI) have shown
substantial lift capabilities for the blown configuration (CL values of 10 to 11). Variation in blowing of the channel was shown
to be more efficient than variation in propeller thrust in terms of lift generation. Also revealed was the ability to operate
unstalled at very high angles of attack of 40 deg - 45 deg, or to achieve very high lift at much lower angle of attack to increase
visibility and controllability. In order to provide greater flexibility in Super-STOL takeoffs and landings, the blown model also
displayed the ability to interchange thrust and drag by varying blowing without any moving parts. A preliminary design study
of this pneumatic vehicle based on the two technologies integrated into a simple Pneumatic Channel Wing configuration
showed very strong Super-STOL potential. This paper presents these experimental results, discusses variations in the
configuration geometry under development, and addresses additional considerations to extend this integrated technology to
advanced design studies of PCW-type vehicles.
Author
Short Takeoff Aircraft; Models; Aerodynamic Configurations; Aerodynamic Drag; Channel Wings

20050192632 NASA Langley Research Center, Hampton, VA, USA
Experimental Investigation of a Morphing Nacelle Ducted Fan
Kondor, Shayne A.; Moore, Mark; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 1; June 2005,
pp. 435-468; In English; See also 20050192624; Original contains color illustrations
Contract(s)/Grant(s): NAG1-02093; No Copyright; Avail: CASI; A03, Hardcopy

The application of Circulation Control to the nacelle of a shrouded fan is proposed as a means to enhance off-design
performance of the shrouded fan. Typically, a fixed geometry shroud is efficient at a single operating condition. Modifying
circulation about the fixed geometry is proposed as a means to virtually morph the shroud without moving surfaces. This
approach will enhance off-design-point performance with minimal complexity, weight, and cost. Termed the Morphing
Nacelle, this concept provides an attractive propulsion option for Vertical Take-off and Landing (VTOL) aircraft, such
conceptual Personal Air Vehicle (PAV) configurations proposed by NASA. An experimental proof of concept investigation of
the Morphing Nacelle is detailed in this paper. A powered model shrouded fan model was constructed with Circulation Control
(CC) devices integrated in the inlet and exit of the nacelle. Both CC devices consisted of an annular jet slot directing a jet sheet
tangent to a curved surface, generally described as a Coanda surface. The model shroud was tailored for axial flight, with a
diffusing inlet, but was operated off-design condition as a static lifting fan. Thrust stand experiments were conducted to
determine if the CC devices could effectively improve off-design performance of the shrouded fan. Additional tests were
conducted to explore the effectiveness of the CC devices a means to reduce peak static pressure on the ground below a lifting
fan. Experimental results showed that off-design static thrust performance of the model was improved when the CC devices
were employed under certain conditions. The exhaust CC device alone, while effective in diffusing the fan exhaust and
improving weight flow into shroud inlet, tended to diminish performance of the fan with increased CC jet momentum. The
inlet CC device was effective at reattaching a normally stalled inlet flow condition, proving an effective means of enhancing
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performance. A more dramatic improvement in static thrust was obtained when the inlet and exit CC devices were operated
in unison, but only over a limited range of CC jet momentum. Operating the nacelle inlet and exit CC devices together proved
very effective in reducing peak ground plane static pressure, while maintaining static thrust. The Morphing Nacelle concept
proved effective at enhancing off-design performance of the model; however, additional investigation is necessary to
generalize the results.

Author

Experimentation; Ducted Fans, Control Equipment, Circulation Control Rotors; Nacelles

20050192634 Virginia Polytechnic Inst. and State Univ., Blacksburg, VA, USA
Numerical Analysis of Circulation Control on a NCCR 1510-7607N Airfoil using RANS Models
Viswanathan, Aroon K.; Tafti, Danesh K.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 1; June
2005, pp. 197-226; In English; See also 20050192624; Original contains color and black and white illustrations; No
Copyright; Avail: CASI; A03, Hardcopy

Numerical predictions of the lift augmentation and circulation control have been presented for a NCCR 1510-7607N
airfoil using Reynolds-Averaged Navier Stokes (RANS) equations. Computations have been carried out for an airfoil at 0
angle-of-attack with the Reynolds number (based on chord length, c) of 5.45 x 10(exp 5). The effects of trailing edge wall jets
have been studied and two different blowing rates have been simulated to show the effect of the jet momentum on the lift
characteristics. Computations have been carried out for a fixed slot height (h/c = 0.003). Numerical solutions obtained using
kappa-omega RANS model are compared with experimental results. The results show very good agreement of the pressure
and the lift coefficients with the experimental values, at the low blowing rate case, while showing reasonable agreement at the
high blowing ratio.
Author
Numerical Analysis; Circulation Control Airfoils; Aerodynamic Coefficients; Lift Augmentation; Navier-Stokes Equation

20050194604 National Oceanic and Atmospheric Administration, Washington, DC, USA
NOAA Light Aircraft Forum. Session Results, November 15-16, 2001
January 2001; 40 pp.; In English
Report No.(s): PB2005-107251; No Copyright; Avail: CASI; A03, Hardcopy

November 15-16, the Light Aircraft Workshop was focused on gathering the inputs of light aircraft users and service
providers on: New light aircraft opportunities in NOAA. Desirable capabilities to which NOAA Line Offices would like
access. Existing or future changes in technology and the impact on future requirements. Performance measures for OMAO.
Expectations of OMAO. The workshop was structured to achieve maximum participation and input. Six tables with 5
participants each, representing a cross section of NOAA Line Offices and OMAO personnel, were challenged with the tasks
to formulate responses and to offer top 5 priorities for each of the 5 topics.
NTIS
Light Aircraft; Meteorological Research Aircraft; Data Acquisition

20050194639 Forest Service, Missoula, MT, USA, Bureau of Land Management, Washington, DC, USA
Professional Helicopter Pilot Guide
Feb. 1996; 146 pp.; In English
Report No.(s): PB2005-107916; No Copyright; Avail: CASI; A07, Hardcopy

The Professional Helicopter Pilot Guide is organized into a topic format style. Each chapter provides a complete
discussion of the topic. As such, there exists some duplicate discussion or description of material from chapter to chapter. This
was done such that as a reference source, the reader can consult any given topic and receive all of the pertinent information,
rather than be referred back and forth to other chapters for needed information to fully understand the topic in question. This
document is an introduction to the arena of wildland firefighting, as it applies to the helicopter pilot. For the helicopter to be
a fully effective tool in fire suppression it is essential that pilots work closely with the individuals involved in management
and use of helicopters. These people are primarily the helicopter manager and the crew, but may include any member of the
firefighting team. A helicopter is a valuable and efficient fire fighting resource available to the wildland fire service. To attain
the highest efficiency, close cooperation must take place between the pilot and incident management personnel.
NTIS
Fire Fighting; Fires; Helicopters; Flight Safety; Human Performance
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20050196043 Army Aeromedical Research Lab., Fort Rucker, AL USA
Self-Report and Ocular Measures of Fatigue in U.S. Army Apache Aviators Following Flight
LeDuc, Patricia A.; Greig, Joanna L.; Dumond, Shannen L.; May 2005; 16 pp.; In English; Original contains color
illustrations
Report No.(s): AD-A434859; USAARL-2005-10; No Copyright; Avail: CASI; A03, Hardcopy

AH-64 Apache helicopter pilots fly the aircraft using a monocular helmet-mounted display that provides imagery from
two separate forward-looking infrared sensors mounted on the nose of the aircraft. Studies have documented complaints of
fatigue, headaches, and visual problems associated with the use of this sighting system. The goal of this study were 1)to
quantify possible flight-induced fatigue in Apache aviators and 2)to evaluate minimally intrusive neurophysiologic measures
of fatigue for potential use in operational environments. Methods: Using a pre-post design, we assessed self-reported levels
of alertness, physical, cognitive, and visual fatigue and ocular indices of fatigue obtained using an instrument specifically
designed to capture various eye responses. Fifty-three aviators contributed data to this study. Results: Significant differences
in all pre- and postflight ocular responses were observed. Pupil size and constriction latency increased while constriction
amplitude and saccadic velocity decreased. Significant pre- and postflight differences also were seen on all self-report
measures. Pilots reported less alert and more fatigued following flight. Conclusions: We found that flight in an AH-64 Apache
was a significant factor in producing changes in ocular and self-report measures similar to those produced by sleep loss.
DTIC
Aircraft Pilots; Eye Movements, Flight

20050196061 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Controlling Sideslip Angle to Reduce the Radar Exposure of a Tactical, Rotary Winged UAV

Bulseco, Jonathan D.; Mar. 2005; 117 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434892; AFIT/GAE/ENY/05-M26; No Copyright; Avail: Defense Technical Information Center (DTIC)
This work investigates another way of contributing to the radar minimization solution for air vehicles in a threat

environment. While much research has been conducted on structural solutions to radar exposure minimization, not much work

has been done in the area of using control to continuously assess and present the smallest radar cross section of an air vehicle

to oncoming threat radar systems by changing the aircraft’s orientation. This work looks at the application of sideslip/beta

angle feedback control of an unmanned helicopter to minimize radar cross section exposure in a hostile radar environment.

A new way of controlling aircraft trajectory is introduced that incorporates both path and orientation optimization feedback;

the aircraft’s heading is controlled to orient the vehicle in a way that reduces its radar cross section, while sideslip angle is

used to control the aircraft’s path. A representative hostile environment is created and results show that a substantial reduction

in radar cross section exposure can be achieved with beta feedback control. A linear state space model is derived for the

OH-6A helicopter with the JANRAD software program. Eigenstructure assignment is used to shape the response of the

helicopter into desired response modes. A Matlab based flight control system is developed around the derived helicopter model

with altitude, heading, and beta angle command signals that drive four conventional helicopter control inputs.

DTIC

Exposure; Flight Control; Helicopters; Radar Cross Sections; Sideslip

20050196171 Air Force Systems Command, Brooks AFB, TX USA

US Military Unmanned Aerial Vehicle Mishaps: Assessment of the Role of Human Factors Using Human Factors

Analysis and Classification System (HFACS)

Tvaryanas, Anthony P.; Thompson, William T.; Constable, Stefan H.; Mar. 2005; 37 pp.; In English

Report No.(s): AD-A435063; HSW-PE-BR-TR-2005-0001; XC-311TH HSW; No Copyright; Avail: CASI; A03, Hardcopy
Background: This study was a 10-year cross sectional analysis of human factors in U.S. military UAV mishaps. Methods:

Class A-C UAV mishap reports were reviewed and human factors coded using the Human Factors Analysis and Classification

System (HFACS). Binary logistic regression was used to create models predicting unsafe operator acts. Results:

133/221(60.2%) UAV mishaps were human related. Predictors of unsafe acts were technological environment and cognitive

factors in the Air Force (P \h 0.010), organizational processes, psycho-behavioral factors, and crew resource management in

the Army (P \h 0.001), and work and attention and risk management in the Navy (P \h 0.025). The frequency of specific types

of unsafe acts differed between the services with skill-based errors more common in the Air Force (P = 0.001) and violations

in the Army (P = 0.016). Conclusion: Recurring latent failures at the organizational, supervisory, and preconditions levels

contributed to more than half of UAV mishaps. The patterns of latent failures and unsafe acts differed between the services.

DTIC

Accidents; Classifications; Human Factors Engineering; Pilotless Aircraft; Statistical Analysis
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20050196203 Army Combined Arms Center, Fort Leavenworth, KS USA

Air Defense with an Attitude: Helicopter v. Helicopter Combat

Grau, Lester W.; Adams, James H., III; Feb. 2003; 11 pp.; In English

Report No.(s): AD-A435109; No Copyright; Avail: Defense Technical Information Center (DTIC)

Helicopters are proliferating among the world’s armies. This growing inventory includes armed helicopters equipped with
weapons systems suitable for engaging other helicopters in aerial combat. In a major regional conflict, armed helicopters might
pose a threat that neither the U.S. Air Force nor U.S. Army is prepared to counter.

DTIC
Air Defense; Attack Aircraft; Combat; Helicopters; Military Helicopters, Warfare; Weapon Systems

20050196216 BAE Systems Advanced Information Technologies, Inc., Arlington, VA USA

Dynamic Control and Formal Models of Multi-Agent Interactions and Behaviors

Roszman, Larry; Armstrong, Derek; Khalali, Aram; Hickling, Gwen; May 2005; 51 pp.; In English; Original contains color
illustrations

Contract(s)/Grant(s): F30602-00-C-0182; DARPA ORDER-K542; Proj-TASK

Report No.(s): AD-A435125; AFRL-IF-RS-TR-2005-188; No Copyright; Avail: Defense Technical Information Center
(DTIC)

New Multi-Agent System (MAS) approaches to complex DoD problems hold the promise of previously unrealized levels
of autonomy, adaptability, and flexibility of agent-controlled systems. These systems will provide essential capabilities in
command and control, surveillance, automated targeting and weapons delivery, and biochem monitoring. BAE SYSTEMS
Advanced Information Technologies” work focused on three areas. First was the development of the Open Experimentation
Framework to facilitate research, evaluation, and characterization of the emerging science of Multi-Agent Systems. Second
was the design and facilitation of a project-wide demonstration in which all Principal Investigators participate. Third was our
theoretical research into cooperative and adaptive methods for multi-agent systems to service asynchronously appearing pop
up tasks.

DTIC
Adaptation; Dynamic Control; Optimization

20050196219 Industrial Coll. of the Armed Forces, Washington, DC USA

Industry Study Paper: The Aircraft Industry, AY 2004, Seminar 2

Morris, Stephen H.; Archibald, Dominic; Berg, Gerry C.; McDermott, Edwin; Rehberg, Carl D.; Jan. 2004; 41 pp.; In English;
Original contains color illustrations

Report No.(s): AD-A435134; No Copyright; Avail: Defense Technical Information Center (DTIC)

The aircraft industry now appears to have weathered the ‘perfect storm’ of Severe Acute Respiratory Syndrome (SARS)
and the Global War on Terrorism (GWOT), emerging somewhat battered but poised to begin a slow recovery in the coming
years. Orders for new aircraft are up and thus revenues and profits should begin to climb in 2005, reversing declining trends
since 2001. However, airlines remain under intense pressure to cut costs to remain profitable, forcing aircraft and engine
manufacturers to adopt austere measures. Meanwhile, defense expenditures have received a boost from heightened security
concerns and developing technologies such as unmanned air vehicles (UAVs) and unmanned combat air vehicles (UCAVs).
The defense market also will continue to enjoy expansion as a result. The overall outlook for the aircraft industry now appears
to indicate steady growth over the next decade and should provide sufficient demand for both Airbus’ A380 and Boeing’s 7E7,
as well as the growing regional jet market, albeit in an atmosphere of intense competition. However, security remains a top
concern, as another terrorist attack on or involving passenger aircraft would have devastating long-term effects on the entire
industry. This report focuses on four sectors of the aircraft industry: commercial fixed wing; military fixed wing; rotor craft
(helicopters and tilt rotor aircraft); and aircraft jet engines. Key players in the individual sectors will be highlighted in the
respective sections of the report. Special focus segments have also been included on regional jets and UAVs.

DTIC
Airline Operations, Commercial Aircraft; Economics, Forecasting; Helicopters; Industries; Jet Engines

20050196250 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Modeling Information Quality Expectation in Unmanned Aerial Vehicle Swarm Sensor Databases

Baldwin, Patrick D.; Mar. 2005; 122 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435192; AFIT/GCS/ENG/05-01; No Copyright; Avail: Defense Technical Information Center (DTIC)
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Swarming Unmanned Aerial Vehicles (UAVs) are the future of Intelligence, Surveillance and Reconnaissance (ISR).
Swarms of hundreds of these vehicles, each equipped with multiple sensors, will one day fill the skies over hostile areas. As
the sensors collect hundreds of gigabytes of data, telemetry data links will be unable to transmit the complete data picture to
the ground in real time. The collected data will be stored on board the UAVs and selectively downloaded through queries
issued from analysts on the ground. Analysts expect to find relevant sensor data within the collection of acquired sensor data.
This expectation is not a quantified value, rather a confidence that this relevant data exists. An expectation of the likely quality
of the available sensor information is determined by the user through the use of the methods and tools developed in this thesis.
This work develops swarm coverage analysis models using position in time data from the swarm. With these models, a
geometric analysis of the swarm is conducted that shows analysts when and where the swarm likely collected sensor data most
relevant to a need. Convex hulls are used to calculate areas of coverage as well as swarm and sensor densities. Target profiling
algorithms are developed that show target coverage over time from the swarm for each sensor type. Target-centric and
sensor-centric analyses allow analysts to quickly determine where individual swarm agents were relative to a target at any
point during the mission. Finally a series of visualizations of the swarm and targets are created that allow the analyst to view
swarm activity from the perspective of individual swarm members or targets.

DTIC
Data Bases; Expectation, Information Theory; Pilotless Aircraft; Reconnaissance

20050196283 Naval Postgraduate School, Monterey, CA USA

The Raven Small Unmanned Aerial Vehicle (SUAV), Investigating Potential Dichotomies Between Doctrine and
Practice

Jenkins, Glenn E.; Snodgrass, William J., Jr; Jun. 2005; 75 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435397; No Copyright; Avail: Defense Technical Information Center (DTIC)

The goal of this MBA Project is to investigate possible disconnects between doctrine and practice in the employment of
the Raven Small Unmanned Aerial Vehicle (SUAV). The Army’s current Small UAV requirements are based upon the Future
Combat System’s Operations Requirements Document and has not been validated at the platoon or company level. The Raven
SUAV is a Commercial off the Shelf (COTS) item that swiftly became the Army’s Small UAV of choice for operations in
Afghanistan and Iraq. Doctrine and Techniques. Tactics. and Procedures (TTP) have been written for the Raven SUAV;
however, it is not standard practice for all units operating the system abroad. The last review of the SUAV operational
requirements was conducted in 2003 but did not specifically address its usage on the battlefield. In an attempt to fill that gap,
this project focuses on real-world usage of the Raven SUAV system. We compare doctrine versus practice using the
Department of Defense’s (DoD) Doctrine, Organization, Training, Material. Leadership, Personnel, Facilities (DOTML-PF)
model as the primary logic construct. The report begins by providing a background of the Raven SUAV. to include its evolution
from a COTS item to the Army’s SUAV of choice, and how it has impacted the warfighter. Next, the authors provide an
overview of DOTML-PF in order to provide a basis for comparing doctrine and practice. The study then looks in-depth at
doctrine and practice using DOTML-PF as the model for revealing differences between the two. Finally, the authors analyze
these differences and recommend solutions to mitigate shortfalls in actual Raven SUAV usage on the battlefield.

DTIC
Aircraft; Commercial Off-the-Shelf Products; Dichotomies, Pilotless Aircraft

20050196547 Stavatti Military Aerospace, Saint Paul, MN USA

A Business Overview & Summary of the SM-27S/T MACHETE RDT&E Program as Undertaken by the Military
Aerospace/Tactical Air Warfare Systems Division of STAVATTI

Beskar, Christopher R.; Jun. 2005; 79 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435236; SD-87700-WS; No Copyright; Avail: Defense Technical Information Center (DTIC)

The SM-27 MACHETE is a next generation, COunter INsurgency (COIN), Light Attack (LA) and Advanced Trainer (AT)
aircraft developed by STAVATTI as a privately financed, corporate initiative to replace OV-10 BRONCO, A-37 DRAGONFLY
and OA-10A platforms in the COIN/FAC role. Marketed as a product for DCS, the SM-27 will be available for export to
qualified NATO allies with IOC prior to 2009. This document provides a summary of the RDT&E program associated with
the SM-27S/T turboprop variant of the MACHETE family, focusing upon principal aspects of system development including
a platform, market, competition and engineering/prototype fabrication and flight test/qualification overview as undertaken by
the Tactical Air Warfare Systems Division of STAVATTI MILITARY AEROSPACE.

DTIC
Aerospace Systems; Aircraft Configurations;, Commerce; Fighter Aircraft; Fixed Wings; Warfare
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20050196563 NASA Glenn Research Center, Cleveland, OH, USA
Feasibility of Actively Cooled Silicon Nitride Airfoil for Turbine Applications Demonstrated
Bhatt, Ramakrishna T.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Nickel-base superalloys currently limit gas turbine engine performance. Active cooling has extended the temperature
range of service of nickel-base superalloys in current gas turbine engines, but the margin for further improvement appears
modest. Therefore, significant advancements in materials technology are needed to raise turbine inlet temperatures above 2400
F to increase engine specific thrust and operating efficiency. Because of their low density and high-temperature strength and
thermal conductivity, in situ toughened silicon nitride ceramics have received a great deal of attention for cooled structures.
However, the high processing costs and low impact resistance of silicon nitride ceramics have proven to be major obstacles
for widespread applications. Advanced rapid prototyping technology in combination with conventional gel casting and
sintering can reduce high processing costs and may offer an affordable manufacturing approach. Researchers at the NASA
Glenn Research Center, in cooperation with a local university and an aerospace company, are developing actively cooled and
functionally graded ceramic structures. The objective of this program is to develop cost-effective manufacturing technology
and experimental and analytical capabilities for environmentally stable, aerodynamically efficient, foreign-object-damage-
resistant, in situ toughened silicon nitride turbine nozzle vanes, and to test these vanes under simulated engine conditions.
Starting with computer aided design (CAD) files of an airfoil and a flat plate with internal cooling passages, the permanent
and removable mold components for gel casting ceramic slips were made by stereolithography and Sanders machines,
respectively. The gel-cast part was dried and sintered to final shape. Several in situ toughened silicon nitride generic airfoils
with internal cooling passages have been fabricated. The uncoated and thermal barrier coated airfoils and flat plates were
burner rig tested for 30 min without and with air cooling. Without cooling, the surface temperature of the flat plate reached
approximately 2350 F. Starting with computer aided design (CAD) files of an airfoil and a flat plate with internal cooling
passages, the permanent and removable mold components for gel casting ceramic slips were made by stereolithography and
Sanders machines, respectively. The gel-cast part was dried and sintered to final shape. Several in situ toughened silicon nitride
generic airfoils with internal cooling passages have been fabricated. The uncoated and thermal barrier coated airfoils and flat
plates were burner rig tested for 30 min without and with air cooling. Without cooling, the surface temperature of the flat plate
reached approximately 2350 F. With cooling, the surface temperature decreased to approximately 1910 F--a drop of
approximately 440 F. This preliminary study demonstrates that a near-net-shape silicon nitride airfoil can be fabricated and
that silicon nitride can sustain severe thermal shock and the thermal gradients induced by cooling and, thus, is a viable
candidate for cooled components.
Author
Airfoils; Fabrication; Gas Turbine Engines, Silicon Nitrides; Feasibility Analysis

20050196628 NASA Langley Research Center, Hampton, VA, USA
Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2
Jones, Gregory S., Editor; Joslin, Ronald D., Editor; June 2005; 520 pp.; In English; 2004 NASA/ONR Circulation Control
Workshop, 16-17 Mar. 2004, Hampton, VA, USA; See also 20050196629 - 20050196646
Contract(s)/Grant(s): WU 23-762-55-ME
Report No.(s): NASA/CP-2005-213509/PT2; L-18395B/PT2; No Copyright; Avail: CASI; A22, Hardcopy

This conference proceeding is comprised of papers that were presented at the NASA/ONR Circulation Control Workshop
held 16-17 March 2004 at the Radisson-Hampton in Hampton, VA. Over two full days, 30 papers and 4 posters were presented
with 110 scientists and engineers in attendance, representing 3 countries. As technological advances influence the efficiency
and effectiveness of aerodynamic and hydrodynamic applications, designs, and operations, this workshop was intended to
address the technologies, systems, challenges and successes specific to Coanda driven circulation control in aerodynamics and
hydrodynamics. A major goal of this workshop was to determine the state-of-the-art in circulation control and to assess the
future directions and applications for circulation control. The 2004 workshop addressed applications, experiments,
computations, and theories related to circulation control, emphasizing fundamental physics, systems analysis, and applied
research. The workshop consisted of single session oral presentations, posters, and written papers that are documented in this
unclassified conference proceeding. The format of this written proceeding follows the agenda of the workshop. Each paper
is followed with the presentation given at the workshop. the editors compiled brief summaries for each effort that is at the end
of this proceeding. These summaries include the paper, oral presentation, and questions or comments that occurred during the
workshop. The 2004 Circulation Control Workshop focused on applications including Naval vehicles (Surface and Underwater
vehicles), Fixed Wing Aviation (general aviation, commercial, cargo, and business aircraft); V/STOL platforms (helicopters,
military aircraft, tilt rotors); propulsion systems (propellers, jet engines, gas turbines), and ground vehicles (automotive,
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trucks, and other); wind turbines, and other nontraditional applications (e.g., vacuum cleaner, ceiling fan). As part of the CFD
focus area of the 2004 CC Workshop, CFD practitioners were invited to compute a two-dimensional benchmark problem for
which geometry, flow conditions, grids, and experimental data were available before the workshop. The purpose was to
accumulate a database of simulations for a single problem using a range of CFD codes, turbulence models, and grid strategies
so as to expand knowledge of model performance/requirements and guide simulation of practical CC configurations.
Derived from text

Computational Fluid Dynamics; Data Bases, Jet Engines; Propulsion System Configurations, Systems Analysis; V/STOL
Aircraft

20050196630 AdvanTek International, LLC, Boothwyn, PA, USA
Low-Cost, High-Quality Wind Tunnel Testing of a 30 Percent Elliptical Circulation Control Airfoil at Low Blowing
Levels for Application to Wind Turbines
Kelso, Frederick J.; Laubsch, Kenneth L.; Haraldsson, Rikard K.; Proceedings of the 2004 NASA/ONR Circulation Control
Workshop, Part 2; June 2005, pp. 911-919; In English; See also 20050196628; Original contains color illustrations; No
Copyright; Avail: CASI; A02, Hardcopy

Contents include the following: Motivation for wind tunnel testing. Expert team. Test matrix. Design, fabrication and
instrumentation. Test results. Conclusion. Path forward.
CASI
Wind Tunnel Tests; Circulation Control Airfoils; Design Analysis; Matrix Methods

20050196631 West Virginia Univ., Morgantown, WV, USA
Why Have Only Two Circulation-Controlled STOL Aircraft Been Built And Flown In Years 1974 - 2004
Loth, John L.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 603 - 640; In
English; See also 20050196628; Original contains color and black and white illustrations; No Copyright; Avail: CASI; A03,
Hardcopy

Circulation Control (CC) by Coanda blowing over a rounded trailing edge is by far the most blowing power efficient
method for high lift generation. Only two CC aircraft have ever been build and flight-tested in the past 30 years. Why was
one of the questions posed at the end of the 2004 ONR-NASA Circulation Control Workshop. Other high lift systems, such
as the jet flap, upper surface blowing, augmenter wing and flap type thrust deflectors have found many applications on STOL
aircraft. The two Circulation Control aircraft were the WVU CC Technology Demonstrator STOL flight-tested in 1974 and
the Grumman A-6A flight-tested in 1979. This paper aims to provide some answers to that question. The design and
construction of the WVU CC Technology Demonstrator STOL aircraft was completed in the period from 1971 to 1973.
Starting on April 10, 1974, professional test pilot Shawn Roberts started 25 hours of flight-testing.
Author
Upper Surface Blowing; Short Takeoff Aircraft; Trailing Edges;, Wing Flaps, Circulation Control Airfoils; Coanda Effect

20050196632 Textron Bell Helicopter, USA
From Concept to Production of the Coanda Driven Exhaust Deflector for the V-22
Wood, T.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 771-789; In English;
See also 20050196628; Original contains color illustrations; No Copyright; Avail: CASI; A03, Hardcopy
Contents include the following: Introduction. Need. Concept. Trade study. Ground testing. Production.
CASI
V-22 Aircraft; Coanda Effect; Ground Tests

20050196633 NASA Langley Research Center, Hampton, VA, USA
Pneumatic Flap Performance for a 2D Circulation Control Airfoil, Steady and Pulsed
Jones, Gregory S.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 845-888; In
English; See also 20050196628; Original contains color and black and white illustrations; No Copyright; Avail: CASI; A03,
Hardcopy

Circulation Control technologies have been around for 65 years, and have been successfully demonstrated in laboratories
and flight vehicles alike, yet there are few production aircraft flying today that implement these advances. Circulation Control
techniques may have been overlooked due to perceived unfavorable trade offs of mass flow, pitching moment, cruise drag,
noise, etc. Improvements in certain aspects of Circulation Control technology are the focus of this paper. This report will
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describe airfoil and blown high lift concepts that also address cruise drag reduction and reductions in mass flow through the
use of pulsed pneumatic blowing on a Coanda surface. Pulsed concepts demonstrate significant reductions in mass flow
requirements cor Circulation Control, as well as cruise drag concepts that equal or exceed conventional airfoil systems.
Author

Circulation Control Airfoils; Coanda Effect; Control Systems Design; Drag Reduction; Pneumatics; Blowing

20050196635 Novatek, Inc., USA
Design and Fabrication of Circulation Control Test Articles
Burdges, Kenneth P.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 723-741;
In English; See also 20050196628; Original contains color illustrations; No Copyright; Avail: CASI; A03, Hardcopy

This paper is an overview of a decade of experience in Computer Aided Design (CAD) and Computer Aided Machining
(CAM) of test articles for wind tunnel and road testing of Circulation Control (CC) vehicles. Internal flow design features,
such as sub-plenums and instrumentation are discussed. Techniques for slot adjustment mechanisms are described as well as
difficulties in machining thin edges for blowing slots. Test articles include low speed and transonic wind tunnel models, racecar
models and wings. Application of CC for drag reduction of heavy trucks and sport utility vehicles is included to illustrate some
current design problems.
Author
Design Analysis; Fabrication; Computer Aided Design; Wind Tunnel Tests; Drag Reduction

20050196637 NASA Langley Research Center, Hampton, VA, USA
Wake Vortex Wingtip-Turbine Powered Circulation Control High-Lift System
Moore, Mark D.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 641-674; In
English; See also 20050196628; Original contains color and black and white illustrations; No Copyright; Avail: CASI; A03,
Hardcopy

NASA s Vehicle Systems Program is investing in aeronautics technology development across six vehicle sectors, in order
to improve future air travel. These vehicle sectors include subsonic commercial transports, supersonic vehicles, Uninhabited
Aerial Vehicles (UAVs), Extreme Short Takeoff and Landing (ESTOL) vehicles, Rotorcraft, and Personal Air Vehicles (PAVs).
While the subsonic transport is firmly established in U.S. markets, the other vehicle sectors have not developed a sufficient
technology or regulatory state to permit widespread, practical use. The PAV sector has legacy products in the General Aviation
(GA) market, but currently only accounts for negligible revenue miles, sales, or market share of personal travel. In order for
PAV s to ever capture a significant market, these small aircraft require technologies that permit them to be less costly,
environmentally acceptable, safer, easier to operate, more efficient, and less dependent on large support infrastructures.
Author
Vortices; Wakes; Powered Lift Aircraft; Rotary Wing Aircraft; Turbines

20050196638 Complere, Inc., Pacific Grove, CA, USA
Measurement and Analysis of Circulation Control Airfoils
Owen, F. Kevin; Owen, Andrew K.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005,
pp- 947-955; In English; See also 20050196628; Original contains color illustrations; No Copyright; Avail: CASI; A02,
Hardcopy

A wind tunnel investigation has been conducted of a two-dimensional circulation control airfoil section equipped with
trailing edge blowing. The tests were conducted in the NASA-Ames 2 x 2-Ft. Variable Density Transonic Wind Tunnel over
a range of freestream Mach number and unit Reynolds numbers. Detailed non-intrusive flow-field measurements of the mean
flow and turbulent properties were obtained in the airfoil wake for a number of different blowing coefficients. These results
have been related to the circulation control airfoil performance obtained from direct surface pressure measurements. The
analysis shows that wind tunnel wall interference can have significant influence on high lift test results. This influence must
be accounted for before wind tunnel test data can be used for design extrapolation or for turbulence modeling and CFD
assessments. Corrections have been made for finite aspect ratio wind tunnel wall interference in order to provide interference
free benchmark data for turbulence modeling and CFD code development and validation. A substantial amount of additional
data awaits analysis.
Author
Circulation Control Airfoils; Wind Tunnel Tests; Trailing Edges; Blowing;, Computational Fluid Dynamics; Airfoil Profiles;
Aerodynamic Interference
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20050196731 NASA Glenn Research Center, Cleveland, OH, USA
A Probabilistic Assessment of NASA Ultra-Efficient Engine Technologies for a Large Subsonic Transport
Tong, Michael T.; Jones, Scott M.; Arcara, Philip C., Jr.; Haller, William J.; [2004]; 8 pp.; In English; ASME Turbo Expo
2004, 14-17 Jun. 2004, Vienna, Austria
Contract(s)/Grant(s): WBS 22-714-09-01
Report No.(s): GT2004-53485; E-14435; No Copyright; Avail: CASI; A02, Hardcopy

NASA'’s Ultra Efficient Engine Technology (UEET) program features advanced aeropropulsion technologies that include
highly loaded turbomachinery, an advanced low-NOx combustor, high-temperature materials, intelligent propulsion controls,
aspirated seal technology, and an advanced computational fluid dynamics (CFD) design tool to help reduce airplane drag. A
probabilistic system assessment is performed to evaluate the impact of these technologies on aircraft fuel burn and NOx
reductions. A 300-passenger aircraft, with two 396-kN thrust (85,000-pound) engines is chosen for the study. The results show
that a large subsonic aircraft equipped with the UEET technologies has a very high probability of meeting the UEET Program
goals for fuel-burn (or equivalent CO2) reduction (15% from the baseline) and LTO (landing and takeoff) NOx reductions
(70% relative to the 1996 International Civil Aviation Organization rule). These results are used to provide guidance for
developing a robust UEET technology portfolio, and to prioritize the most promising technologies required to achieve UEET
program goals for the fuel-burn and NOx reductions.
Author
Civil Aviation; Computational Fluid Dynamics; Probability Theory; Subsonic Aircraft; NASA Programs; Engine Tests;
Technology Assessment

20050196738 Swedish Defence Research Establishment, Linkoeping, Sweden
Business Model Helicopter Unit
Lindell, P. O.; Stjernberger, J.; Pilemalm, S.; Dec. 2004; 88 pp.; In Swedish
Report No.(s): PB2005-107460; FOI-R-1419-SE; No Copyright; Avail: CASI; A05, Hardcopy

Changes in the international peace and conflict balance have resulted in new requirements for the technical systems
intended to support the command in the Swedish Armed Forces in the future network and task force based defense. Qualities
as dynamics and flexibility will be of great importance in the development of technical systems aimed to support command.
These systems must be able to support communication between all units in the Swedish Armed Forces and with civil
authorities.
NTIS
Commerce; Helicopters, Military Operations

20050196810 Toledo Univ., OH, USA, NASA Glenn Research Center, Cleveland, OH, USA
Fan Flutter Analysis Capability Enhanced
Bakhle, Milind A.; Srivastava, Rakesh; Stefko, George L.; Research and Technology 2000; March 2001; 2 pp.; In English;
No Copyright; Avail: CASI; AO1, Hardcopy

The trend in the design of advanced transonic fans for aircraft engines has been toward the use of complex
high-aspect-ratio blade geometries with a larger number of blades and higher loading. In addition, integrally bladed disks or
blisks are being considered in fan designs for their potential to reduce manufacturing costs, weight, and complexity by
eliminating attachments. With such design trends, there is an increased possibility within the operating region of part-speed
stall flutter (self-excited vibrations) that is exacerbated by the reduced structural damping of blisk fans. To verify the
aeroelastic soundness of the design, the NASA Glenn Research Center is developing and validating an accurate aeroelastic
prediction and analysis capability. Recently, this capability was enhanced significantly as described here.
Derived from text
Flutter Analysis; Aeroelastic Research Wings; Aircraft Design; Supersonic Aircraft

20050196822 NASA Langley Research Center, Hampton, VA, USA
Transonic-Small-Disturbance and Linear Analyses for the Active Aeroelastic Wing Program
Wiesman, Carol D.; Silva, Walter A.; Spain, Charles V.; Heeg, Jennifer; [2005]; 20 pp.; In English; 46th AIAA/ASME/
ASCE/AHS/ASC Structures, Structural Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX, USA
Contract(s)/Grant(s): 23-065-50-22; No Copyright; Avail: CASI; A03, Hardcopy

Analysis serves many roles in the Active Aeroelastic Wing (AAW) program. It has been employed to ensure safe testing
of both a flight vehicle and wind tunnel model, has formulated models for control law design, has provided comparison data
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for validation of experimental methods and has addressed several analytical research topics. Aeroelastic analyses using
mathematical models of both the flight vehicle and the wind tunnel model configurations have been conducted. Static
aeroelastic characterizations of the flight vehicle and wind tunnel model have been produced in the transonic regime and at
low supersonic Mach numbers. The flight vehicle has been analyzed using linear aerodynamic theory and transonic small
disturbance theory. Analyses of the wind-tunnel model were performed using only linear methods. Research efforts conducted
through these analyses include defining regions of the test space where transonic effects play an important role and
investigating transonic similarity. A comparison of these aeroelastic analyses for the AAW flight vehicle is presented in this
paper. Results from a study of transonic similarity are also presented. Data sets from these analyses include pressure
distributions, stability and control derivatives, control surface effectiveness, and vehicle deflections.

Author

Aeroelastic Research Wings; Aeroelasticity; Aircraft Structures

20050198858 NASA Glenn Research Center, Cleveland, OH, USA
International Test Program for Synergistic Atomic Oxygen and Vacuum Ultraviolet Radiation Exposure of Spacecraft
Materials
Miller, Sharon K.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; AOl1,
Hardcopy

The components and materials of spacecraft in low Earth orbit can degrade in thermal and optical performance through
interaction with atomic oxygen and vacuum ultraviolet (VUV) radiation, which are predominant in low Earth orbit. Because
of the importance of low Earth orbit durability and performance to manufacturers and users, an international test program for
assessing the durability of spacecraft materials and components was initiated. Initial tests at the NASA Glenn Research Center
consisted of exposure of samples representing a variety of thermal control paints, multilayer insulation materials, and Sun
sensors that have been used in space. Materials donated from various international sources were tested alongside materials
whose performance is well known, such as Teflon FEP, Kapton H, or Z-93-P white paint. The optical, thermal, or mass loss
data generated during the tests were then provided to the participating material suppliers. Data were not published unless the
participant donating the material consented to publication. The test program is intended to give spacecraft builders and users
a better understanding of degradation processes and effects so that they can improve their predictions of spacecraft
performance.
Author
Oxygen Atoms; Far Ultraviolet Radiation; Spacecraft Components; Radiation Dosage

20050199061 NASA Langley Research Center, Hampton, VA, USA
Tow-Steered Panels With Holes Subjected to Compression or Shear Loads
Jegley, Dawn C.; Tatting, Brian F.; Guerdal, Zafer; [2005]; 14 pp.; In English; 46th AIAA/ASME/ASCE/AHS/ASC
Structures, Structural Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX, USA
Contract(s)/Grant(s): 23-064-30-34
Report No.(s): ATAA Paper 2005-2081; Copyright; Avail: CASI; A03, Hardcopy

Tailoring composite laminates to vary the fiber orientations within a fiber layer of a laminate to address non-uniform stress
states and provide structural advantages such as the alteration of principal load paths has potential application to future
low-cost, light-weight structures for commercial transport aircraft. Evaluation of this approach requires the determination of
the effectiveness of stiffness tailoring through the use of curvilinear fiber paths in flat panels including the reduction of stress
concentrations around the holes and the increase in load carrying capability. Panels were designed through the use of an
optimization code using a genetic algorithm and fabricated using a tow-steering approach. Manufacturing limitations, such as
the radius of curvature of tows the machine could support, avoidance of wrinkling of fibers and minimization of gaps between
fibers were considered in the design process. Variable stiffness tow-steered panels constructed with curvilinear fiber paths were
fabricated so that the design methodology could be verified through experimentation. Finite element analysis where each
element s stacking sequence was accurately defined is used to verify the behavior predicted based on the design code.
Experiments on variable stiffness flat panels with central circular holes were conducted with the panels loaded in axial
compression or shear. Tape and tow-steered panels are used to demonstrate the buckling, post-buckling and failure behavior
of elastically tailored panels. The experimental results presented establish the buckling performance improvements attainable
by elastic tailoring of composite laminates.
Author
Laminates; Stress Concentration; Compression Loads; Fiber Orientation; Transport Aircraft; Buckling; Finite Element
Method; Stiffness
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20050199063 NASA Langley Research Center, Hampton, VA, USA
Persistent Structures in the Turbulent Boundary Layer
Palumbo, Dan; Chabalko, Chris; [2005]; 9 pp.; In English; 11th AIAA/CEAS Aeroacoustics Conference, 23-25 May 2005,
Monterey, CA, USA
Contract(s)/Grant(s): 23-781-10-13; Copyright; Avail: CASI; A02, Hardcopy

Persistent structures in the turbulent boundary layer are located and analyzed. The data are taken from flight experiments
on large commercial aircraft. An interval correlation technique is introduced which is able to locate the structures. The Morlet
continuous wavelet is shown to not only locates persistent structures but has the added benefit that the pressure data are
decomposed in time and frequency. To better understand how power is apportioned among these structures, a discrete Coiflet
wavelet is used to decompose the pressure data into orthogonal frequency bands. Results indicate that some structures persist
a great deal longer in the TBL than would be expected. These structure contain significant power and may be a primary source
of vibration energy in the airframe.
Author
Turbulent Boundary Layer; Commercial Aircraft; Airframes;, Wavelet Analysis, Vibration

20050199405 NASA Langley Research Center, Hampton, VA, USA
Utilization of the Building-Block Approach in Structural Mechanics Research
Rouse, Marshall; Jegley, Dawn C.; McGowan, David M.; Bush, Harold G.; Waters, W. Allen; [2005]; 19 pp.; In English; 46th
AIAA/ASME/ASCE/AHS/ASC Structures, Structural Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX,
USA
Contract(s)/Grant(s): 23-719-55-TA; Copyright; Avail: CASI; A03, Hardcopy

In the last 20 years NASA has worked in collaboration with industry to develop enabling technologies needed to make
aircraft safer and more affordable, extend their lifetime, improve their reliability, better understand their behavior, and reduce
their weight. To support these efforts, research programs starting with ideas and culminating in full-scale structural testing
were conducted at the NASA Langley Research Center. Each program contained development efforts that (a) started with
selecting the material system and manufacturing approach; (b) moved on to experimentation and analysis of small samples
to characterize the system and quantify behavior in the presence of defects like damage and imperfections; (c) progressed on
to examining larger structures to examine buckling behavior, combined loadings, and built-up structures; and (d) finally moved
to complicated subcomponents and full-scale components. Each step along the way was supported by detailed analysis,
including tool development, to prove that the behavior of these structures was well-understood and predictable. This approach
for developing technology became known as the ‘building-block’ approach. In the Advanced Composites Technology Program
and the High Speed Research Program the building-block approach was used to develop a true understanding of the response
of the structures involved through experimentation and analysis. The philosophy that if the structural response couldn’t be
accurately predicted, it wasn’t really understood, was critical to the progression of these programs. To this end, analytical
techniques including closed-form and finite elements were employed and experimentation used to verify assumptions at each
step along the way. This paper presents a discussion of the utilization of the building-block approach described previously in
structural mechanics research and development programs at NASA Langley Research Center. Specific examples that illustrate
the use of this approach are included from recent research and development programs for both subsonic and supersonic
transports.
Author
Structural Analysis; Composite Structures; Finite Element Method; Damage; Buckling; Composite Materials

06
AVIONICS AND AIRCRAFT INSTRUMENTATION
Includes all avionics systems, cockpit and cabin display devices, and flight instruments intended for use in aircraft. For related

information see also 04 Aircraft Communications and Navigation; 08 Aircraft Stability and Control; 19 Spacecraft Instrumentation and
Astrionics; and 35 Instrumentation and Photography.

20050192542 GeoForschungsZentrum, Potsdam, Germany

TIGA: Tide Gauge Benchmark Monitoring Pilot Project

Schoene, Tilo; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 361-364; In English; See also
20050192500; Original contains color illustrations; No Copyright; Avail: CASI; AO1, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document
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The TIGA Pilot Project was initiated in response to the demanding need for highly precise height coordinates and their
changes with time at tide gauge benchmarks. TIGA was formally established during the 16th IGS Governing Board Meeting
in Nice (April 2001). For the first time it is not the intention of the IGS to provide results with a very low latency, but to have
as many stations included as possible. The primary product of the service is time series of coordinates for analyzing vertical
motions of Tide Gauges (TG) and Tide Gauge Benchmarks (TGBM). All products will be made public to support and
encourage other applications, e.g. sea level studies. In particular, the products of the service will facilitate the distinction
between absolute and relative sea level changes by accounting for the vertical uplift of the station, and are, therefore, an
important contribution to climate change studies. The service may further contribute to the calibration of satellite altimeters
and other oceanographic activities. The pilot project will operate for a period of three years, from 2001 to 2004. After this
period the IGS Governing Board will evaluate the project and decide whether or not this activity should become a regular IGS
service function.

Derived from text
Measuring Instruments, Time Series Analysis;, Coordinates; Vertical Motion

20050192646 NASA Langley Research Center, Hampton, VA, USA
Latency in Visionic Systems: Test Methods and Requirements
Bailey, Randall E.; Arthur, J. J., III; Williams, Steven P.; Kramer, Lynda J.; [2005]; 14 pp.; In English; Workshop on Toward
Recommended Methods for Testing and Evaluation of EV and ESV Based Visionic Devices, 26-27 Apr. 2005, Williamsburg,
VA, USA; Original contains color and black and white illustrations
Contract(s)/Grant(s): 23-079-60-10; No Copyright; Avail: CASI; A03, Hardcopy

A visionics device creates a pictorial representation of the external scene for the pilot. The ultimate objective of these
systems may be to electronically generate a form of Visual Meteorological Conditions (VMC) to eliminate weather or
time-of-day as an operational constraint and provide enhancement over actual visual conditions where eye-limiting resolution
may be a limiting factor. Empirical evidence has shown that the total system delays or latencies including the imaging sensors
and display systems, can critically degrade their utility, usability, and acceptability. Definitions and measurement techniques
are offered herein as common test and evaluation methods for latency testing in visionics device applications. Based upon
available data, very different latency requirements are indicated based upon the piloting task, the role in which the visionics
device is used in this task, and the characteristics of the visionics cockpit display device including its resolution,
field-of-regard, and field-of-view. The least stringent latency requirements will involve Head-Up Display (HUD) applications,
where the visionics imagery provides situational information as a supplement to symbology guidance and command
information. Conversely, the visionics system latency requirement for a large field-of-view Head-Worn Display application,
providing a Virtual-VMC capability from which the pilot will derive visual guidance, will be the most stringent, having a value
as low as 20 msec.
Author
Weather; Imaging Techniques, Technology Utilization; Time Lag; Enhanced Vision; Avionics;, Head-Up Displays

20050194723 NASA Lewis Research Center, Cleveland, OH, USA
Pyroshock Environments Characterized for Spacecraft Missions
Hughes, William O.; McNelis, Anne M.; Research Technology 1998; April 1999; 3 pp.; In English; Original contains color
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Pyrotechnic shock, or pyroshock, is the transient response of a structure to loading induced by the ignition of pyrotechnic
(explosive or propellant activated) devices. These devices are typically used to separate structural systems (e.g., separate a
spacecraft from a launch vehicle) and deploy appendages (e.g., solar panels). Pyroshocks are characterized by high peak
acceleration, high-frequency content, and short duration. Because of their high acceleration and high-frequency, pyroshocks
can cause spaceflight hardware to fail. Verifying by test that spaceflight hardware can withstand the anticipated shock
environment is considered essential to mission success. The Earth Observing System (EOS) AM-1 spacecraft for NASA’s
Mission to Planet Earth is scheduled to be launched on an Atlas ITAS vehicle in 1999, and the NASA Lewis Research Center
is the launch vehicle integrator for this NASA Goddard Space Flight Center spacecraft. The EOS spacecraft was subjected to
numerous ground shock tests to verify that its scientific instruments and avionics components will withstand the shock-induced
vibration produced when the spacecraft separates from the launch vehicle. Shock test data from these tests represent the third
largest available pyroshock database in the USA. Future spacecraft missions will directly benefit from the knowledge gained
from these tests. The payload separation system used for EOS is a new system that operates by firing six separation nuts. This
system was tested to verify its functional operation and to characterize the resulting shock levels. The launch vehicle contractor
(Lockheed Martin Astronautics) and spacecraft contractor (Lockheed Martin Missiles & Space) completed 16 separation test
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firings. This resulted in an unusually large amount of pyroshock data. Typically, only one or two pyroshock test firings are
performed for a spacecraft mission. Because of the size of this separation system shock database, engineers were able to
perform unique statistical analyses to characterize the distribution of the test data. For example, it was proven that the shock
data follow a lognormal distribution, a concept often assumed but rarely proven. The test-to-test repeatability of the shock
source level was analyzed, and the effects of various test configurations and separation nut production lots were examined and
quantified. Engineers investigated the change in shock level as the shock traveled from the spacecraft separation interface to
the avionics components of the upper stage and analyzed the effects of the structural fidelity (simulator versus real) of the
components and their weight on vibrational response. In addition, the shock attenuation with distance and across joints was
quantified and compared with concepts originally generated in 1970, and the effects of separation nut preload and firing
sequences effects were examined. Because of this EOS shock testing and the analyses performed at NASA Lewis, a significant
amount of new information on pyroshock and its characteristics is now available to the aerospace industry. We hope that this
information will help future spacecraft test planners to perform better and cheaper spacecraft separation shock tests and to
better understand their test data.

Author

Pyrotechnics; Shock Tests; Space Missions; Avionics; Launch Vehicles

07
AIRCRAFT PROPULSION AND POWER
Includes primary propulsion systems and related systems and components, e.g., gas turbine engines, compressors, and fuel systems;

and onboard auxiliary power plants for aircraft. For related information see also 20 Spacecraft Propulsion and Power; 28 Propellants
and Fuels; and 44 Energy Production and Conversion.

20050192615 Cleveland State Univ., Cleveland, OH, USA, NASA Glenn Research Center, Cleveland, OH, USA
Vibration-Based Method Developed to Detect Cracks in Rotors During Acceleration Through Resonance
Sawicki, Jerzy T.; Baaklini, George Y.; Gyekenyesi, Andrew L.; Research and Technology 2003; May 2004; 4 pp.; In English;
No Copyright; Avail: CASI; AO1, Hardcopy

In recent years, there has been an increasing interest in developing rotating machinery shaft crack-detection
methodologies and online techniques. Shaft crack problems present a significant safety and loss hazard in nearly every
application of modern turbomachinery. In many cases, the rotors of modern machines are rapidly accelerated from rest to
operating speed, to reduce the excessive vibrations at the critical speeds. The vibration monitoring during startup or shutdown
has been receiving growing attention (ref. 1), especially for machines such as aircraft engines, which are subjected to frequent
starts and stops, as well as high speeds and acceleration rates. It has been recognized that the presence of angular acceleration
strongly affects the rotor’s maximum response to unbalance and the speed at which it occurs. Unfortunately, conventional
nondestructive evaluation (NDE) methods have unacceptable limits in terms of their application for online crack detection.
Some of these techniques are time consuming and inconvenient for turbomachinery service testing. Almost all of these
techniques require that the vicinity of the damage be known in advance, and they can provide only local information, with
no indication of the structural strength at a component or system level. In addition, the effectiveness of these experimental
techniques is affected by the high measurement noise levels existing in complex turbomachine structures. Therefore, the use
of vibration monitoring along with vibration analysis has been receiving increasing attention.
Derived from text
Rotors; Vibration

20050194591 NASA Glenn Research Center, Cleveland, OH, USA
Acoustics and Thrust of Separate Flow Exhaust Nozzles With Mixing Devices Investigated for High Bypass Ratio
Engines
Saiyed, Naseem H.; Research and Technology 1999; March 2000; 2 pp.; In English; Original contains black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Typical installed separate-flow exhaust nozzle system. The jet noise from modern turbofan engines is a major contributor
to the overall noise from commercial aircraft. Many of these engines use separate nozzles for exhausting core and fan streams.
As a part of NASA s Advanced Subsonic Technology (AST) program, the NASA Glenn Research Center at Lewis Field led
an experimental investigation using model-scale nozzles in Glenn s Aero-Acoustic Propulsion Laboratory. The goal of the
investigation was to develop technology for reducing the jet noise by 3 EPNdB. Teams of engineers from Glenn, the NASA
Langley Research Center, Pratt & Whitney, United Technologies Research Corporation, the Boeing Company, GE Aircraft
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Engines, Allison Engine Company, and Aero Systems Engineering contributed to the planning and implementation of the test.
Derived from text
Aeroacoustics; Thrust; Turbine Exhaust Nozzles; Exhaust Nozzles

20050195862 NASA Glenn Research Center, Cleveland, OH, USA
Probabilistic Risk-Based Approach to Aeropropulsion System Assessment Developed
Tong, Michael T.; Research and Technology 2000; March 2001; 3 pp.; In English; Original contains black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

In an era of shrinking development budgets and resources, where there is also an emphasis on reducing the product
development cycle, the role of system assessment, performed in the early stages of an engine development program, becomes
very critical to the successful development of new aeropropulsion systems. A reliable system assessment not only helps to
identify the best propulsion system concept among several candidates, it can also identify which technologies are worth
pursuing. This is particularly important for advanced aeropropulsion technology development programs, which require an
enormous amount of resources. In the current practice of deterministic, or point-design, approaches, the uncertainties of design
variables are either unaccounted for or accounted for by safety factors. This could often result in an assessment with unknown
and unquantifiable reliability. Consequently, it would fail to provide additional insight into the risks associated with the new
technologies, which are often needed by decisionmakers to determine the feasibility and return-on-investment of a new aircraft
engine.
Derived from text
Aircraft Engines; Engine Design; Propulsion System Configurations

20050195868 Army Research Lab., Cleveland, OH, USA
Autonomous Propulsion System Technology Being Developed to Optimize Engine Performance Throughout the
Lifecycle
Litt, Jonathan S.; Research and Technology 2003; May 2004; 6 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; A02, Hardcopy

The goal of the Autonomous Propulsion System Technology (APST) project is to reduce pilot workload under both
normal and anomalous conditions. Ongoing work under APST develops and leverages technologies that provide autonomous
engine monitoring, diagnosing, and controller adaptation functions, resulting in an integrated suite of algorithms that maintain
the propulsion system’s performance and safety throughout its life. Engine-to-engine performance variation occurs among
new engines because of manufacturing tolerances and assembly practices. As an engine wears, the performance changes as
operability limits are reached. In addition to these normal phenomena, other unanticipated events such as sensor failures, bird
ingestion, or component faults may occur, affecting pilot workload as well as compromising safety. APST will adapt the
controller as necessary to achieve optimal performance for a normal aging engine, and the safety net of APST algorithms will
examine and interpret data from a variety of onboard sources to detect, isolate, and if possible, accommodate faults. Situations
that cannot be accommodated within the faulted engine itself will be referred to a higher level vehicle management system.
This system will have the authority to redistribute the faulted engine’s functionality among other engines, or to replan the
mission based on this new engine health information. Work is currently underway in the areas of adaptive control to
compensate for engine degradation due to aging, data fusion for diagnostics and prognostics of specific sensor and component
faults, and foreign object ingestion detection. In addition, a framework is being defined for integrating all the components of
APST into a unified system. A multivariable, adaptive, multimode control algorithm has been developed that accommodates
degradation-induced thrust disturbances during throttle transients. The baseline controller of the engine model currently being
investigated has multiple control modes that are selected according to some performance or operational criteria. As the engine
degrades, parameters shift from their nominal values. Thus, when a new control mode is swapped in, a variable that is being
brought under control might have an excessive initial error. The new adaptive algorithm adjusts the controller gains on the
basis of the level of degradation to minimize the disruptive influence of the large error on other variables and to recover the
desired thrust response.
Author
Adaptive Control; Propulsion System Configurations; Autonomy,; Multivariable Control; Multisensor Fusion;, Management
Systems

20050195869 NASA Glenn Research Center, Cleveland, OH, USA

Starting Vortex Identified as Key to Unsteady Ejector Performance

Paxson, Daniel E.; Research and Technology 2003; May 2004; 5 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy
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Unsteady ejectors are currently under investigation for use in some pulse-detonation-engine-based propulsion systems.
Experimental measurements made in the past, and recently at the NASA Glenn Research Center, have demonstrated that thrust
augmentation can be enhanced considerably when the driver is unsteady. In ejector systems, thrust augmentation is defined
as = T(sup Total)/T(sup j), where T(sup Total) is the total thrust of the combined ejector and driving jet and T(sup j) is the
thrust due to the driving jet alone. There are three images in this figure, one for each of the named thrust sources. The images
are color contours of measured instantaneous vorticity. Each image is an ensemble average of at least 150 phase-locked
measurements. The flow is from right to left, and the shape and location of each driver is shown on the far right of each image.
The emitted vortex is a clearly defined ‘doughnut’ of highly vortical (spinning) flow. In these planar images, the vortex appears
as two distorted circles, one above, and one below the axis of symmetry. Because they are spinning in the opposite direction,
the two circles have vorticity of opposite sign and thus are different colors. There is also a rectangle shown in each image.
Its width represents the ejector diameter that was found experimentally to yield the highest thrust augmentation. It is apparent
that the optimal ejector diameter is that which just ‘captures’ the vortex: that is, the diameter bounding the outermost edge of
the vortex structure. The exact mechanism behind the enhanced performance is unclear; however, it is believed to be related
to the powerful vortex emitted with each pulse of the unsteady driver. As such, particle imaging velocimetry (PIV)
measurements were obtained for three unsteady drivers: a pulsejet, a resonance tube, and a speaker-driven jet. All the drivers
were tested with ejectors, and all exhibited performance enhancement over similarly sized steady drivers. The characteristic
starting vortices of each driver are shown in these images. The images are color contours of measured instantaneous vorticity.
Each image is an ensemble average of at least 150 phase-locked measurements. The flow is from right to left. The shape and
location of each driver is shown on the far right of each image. The rectangle shown in each image represents the ejector
diameter that was found experimentally to yield the highest thrust augmentation. It is apparent that the optimal ejector
diameter is that which just ‘captures’ the vortex: that is, the diameter bounding the outermost edge of the vortex structure.
Although not shown, it was observed that the emitted vortex spread as it traveled downstream. The spreading rate for the
pulsejet is shown as the dashed lines in the top image. A tapered ejector was fabricated that matched this shape. When tested,
the ejector demonstrated superior performance to all those previously tested at Glenn (which were essentially of straight,
cylindrical form), achieving a remarkable thrust augmentation of 2. The measured thrust augmentation is shown as a function
of ejector length. Also shown are the thrust augmentation values achieved with the straight, cylindrical ejectors of varying
diameters. Here, thrust augmentation is plotted as a function of ejector length for several families of ejector diameters. It can
be seen that large thrust augmentation values are indeed obtained and that they are sensitive to both ejector length and
diameter, particularly the latter. Five curves are shown. Four correspond to straight ejector diameters of 2.2, 3.0, 4.0, and 6.0
in. The fifth curve corresponds to the tapered ejector contoured to bound the emitted vortex. For each curve, there are several
data points corresponding to different lengths. The largest value of thrust augmentation is 2.0 for the tapered ejector and 1.81
for the straight ejectors. Regardless of their diameters, all the ejectors trend toward peak performance at a particular leng. That
the cross-sectional dimensions of optimal ejectors scaled precisely with the vortex dimensions on three separate pulsed thrust
sources demonstrates that the action of the vortex is responsible for the enhanced ejector performance. The result also suggests
that, in the absence of a complete understanding of the entrainment and augmentation mechanisms, methods of characterizing
starting vortices may be useful for correlating and predicting unsteady ejector performance.

Author
Ejectors; Unsteady Flow; Vortices; Fabrication; Propulsion System Performance

20050195873 NASA Glenn Research Center, Cleveland, OH, USA
Active Closed-Loop Stator Vane Flow Control Demonstrated in a Low-Speed Multistage Compressor
Bright, Michelle M.; Culley, Dennis E.; Strazisar, Anthony J.; Research and Technology 2003; May 2004; 4 pp.; In English;
Original contains color and black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Closed-loop flow control was successfully demonstrated on the surface of stator vanes in NASA Glenn Research Center’s
Low-Speed Axial Compressor (LSAC) facility. This facility provides a flow field that accurately duplicates the aerodynamics
of modern highly loaded compressors. Closed-loop active flow control uses sensors and actuators embedded within engine
components to dynamically alter the internal flow path during off-nominal operation in order to optimize engine performance
and maintain stable operation.
Derived from text
Feedback Control; Flow Regulators; Vanes; Turbocompressors, Stator Blades

20050195882 NASA Glenn Research Center, Cleveland, OH, USA

Ultra-Efficient Engine Technology (UEET) Program

Manthey, Lori A.; Research and Technology 2000; March 2001; 4 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy
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The Ultra-Efficient Engine Technology (UEET) Program includes seven key projects that work with industry to develop
and hand off revolutionary propulsion technologies that will enable future-generation vehicles over a wide range of flight
speeds. A new program office, the Ultra-Efficient Engine Technology (UEET) Program Office, was formed at the NASA Glenn
Research Center to manage an important National propulsion program for NASA. The Glenn-managed UEET Program, which
began on October 1, 1999, includes participation from three other NASA centers (Ames, Goddard, and Langley), as well as
five engine companies (GE Aircraft Engines, Pratt & Whitney, Honeywell, Allison/Rolls Royce, and Williams International)
and two airplane manufacturers (the Boeing Company and Lockheed Martin Corporation). This 6-year, nearly $300 million
program will address local air-quality concerns by developing technologies to significantly reduce nitrogen oxide (NOx)
emissions. In addition, it will provide critical propulsion technologies to dramatically increase performance as measured in
fuel burn reduction that will enable reductions of carbon dioxide (CO2) emissions. This is necessary to address the potential
climate impact of long-term aviation growth.

Derived from text
Technology Assessment; Propulsion System Performance; Air Quality

20050195883 NASA Glenn Research Center, Cleveland, OH, USA
Simplified Dynamic Model of Turbine Clearance Developed for Active Clearance Control Studies
Melcher, Kevin J.; Research and Technology 2003; May 2004; 4 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

A simplified analytical model was developed and implemented to simulate changes in turbine tip clearance during the
operation of a commercial gas turbine engine. The clearance model is an enabling technology for the fast-response active
turbine tip-clearance control being developed by the NASA Glenn Research Center under the Ultra-Efficient Engine
Technology Project.
Derived from text
Dynamic Models; Gas Turbine Engines; Mathematical Models

20050196623 DYNACS Engineering Co., Inc., USA, NASA Glenn Research Center, Cleveland, OH, USA
One-Dimensional Spontaneous Raman Measurements Made in a Gas Turbine Combustor
DeGroot, Wilhelmus A.; Hicks, Yolanda R.; Locke, Randy J.; Anderson, Robert C.; Research and Technology 2000; March
2001; 3 pp.; In English; No Copyright; Avail: CASI; AO1, Hardcopy

The NASA Glenn Research Center and the aerospace industry are designing and testing low-emission combustor concepts
to build the next generation of cleaner, more fuel efficient aircraft powerplants. These combustors will operate at much higher
inlet temperatures and at pressures that are up to 3 to 5 times greater than combustors in the current fleet. From a test and
analysis viewpoint, there is an increasing need for measurements from these combustors that are nonintrusive, simultaneous,
multipoint, and more quantitative. Glenn researchers have developed several unique test facilities (refs. 1 and 2) that allow,
for the first time, optical interrogation of combustor flow fields, including subcomponent performance, at pressures ranging
from 1 to 60 bar (1 to 60 atm). Experiments conducted at Glenn are the first application of a visible laser-pumped,
one-dimensional, spontaneous Raman-scattering technique to analyze the flow in a high-pressure, advanced-concept fuel
injector at pressures thus far reaching 12 bar (12 atm). This technique offers a complementary method to the existing two- and
three-dimensional imaging methods used, such as planar laser-induced fluorescence. Raman measurements benefit from the
fact that the signal from each species is a linear function of its density, and the relative densities of all major species can be
acquired simultaneously with good precision. The Raman method has the added potential to calibrate multidimensional
measurements by providing an independent measurement of species number-densities at known points within the planar
laser-induced fluorescence images. The visible Raman method is similar to an ultraviolet-Raman technique first tried in the
same test facility (ref. 3). However, the visible method did not suffer from the ultraviolet technique’s fuel-born polycyclic
aromatic hydrocarbon fluorescence interferences.
Author
Raman Spectra; Calibrating; Gas Turbines; Combustion Chambers; Flow Distribution; Polycyclic Aromatic Hydrocarbons;
Laser Induced Fluorescence
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20050196667 NASA Glenn Research Center, Cleveland, OH, USA
The GE-NASA RTA Hyperburner Design and Development
Lee, Jin-Ho; Winslow, Ralph; Buehrle, Robert J.; June 2005; 22 pp.; In English; 40th Combustion, 28th Airbreathing
Propulsion, 22nd Propulsion Systems Hazards and 4th Modeling and Simulation Joint Subcommittee Meetings, 13-17 Jun.
2005, Charleston, SC, USA
Contract(s)/Grant(s): WBS 22-065-92-43
Report No.(s): NASA/TM-2005-213803; E-15160; No Copyright; Avail: CASI; A03, Hardcopy

The Revolutionary Turbine Accelerator (RTA) project is a ground demonstration of a Mach 4 Turbine Based Combined
Cycle engine. This new combined cycle engine developed for the ground-based demonstration will use a new type of
augmentor called the hyperburner. The technical features of this new augmenter are introduced in this work. Some of the
salient features include a new variable area bypass injector system and a new flame holder configuration. A summary of the
hyperburner configuration and the supporting evidence obtained during the hyperburner rig experiments show that
hyperburner is a viable burner concept capable of meeting the goals of the RTA ground engine demonstration project.
Author
Turbine Engines, Supersonic Speed; Cycles; Burners, Injectors

20050196728 NASA Glenn Research Center, Cleveland, OH, USA
Hydrogen-powered flight
Smith, Timothy D.; [2005]; 5 pp.; In English
Contract(s)/Grant(s): 22-066-10-01
Report No.(s): E-15195; No Copyright; Avail: CASI; AO1, Hardcopy

As the Nation moves towards a hydrogen economy the shape of aviation will change dramatically. To accommodate a
switch to hydrogen the aircraft designs, propulsion, and power systems will look much different than the systems of today.
Hydrogen will enable a number of new aircraft capabilities from high altitude long endurance remotely operated aircraft
(HALE ROA) that will fly weeks to months without refueling to clean, zero emissions transport aircraft. Design and
development of new hydrogen powered aircraft have a number of challenges which must be addressed before an operational
system can become a reality. While the switch to hydrogen will be most outwardly noticeable in the aircraft designs of the
future, other significant changes will be occurring in the environment. A switch to hydrogen for aircraft will completely
eliminate harmful greenhouse gases such as carbon monoxide (CO), carbon dioxide (CO2), sulfur oxides (SOx), unburnt
hydrocarbons and smoke. While these aircraft emissions are a small percentage of the amount produced on a daily basis, their
placement in the upper atmosphere make them particularly harmful. Another troublesome gaseous emission from aircraft is
nitrogen oxides (NOx) which contribute to ozone depletion in the upper atmosphere. Nitrogen oxide emissions are produced
during the combustion process and are primarily a function of combustion temperature and residence time. The introduction
of hydrogen to a gas turbine propulsion system will not eliminate NOx emissions; however the wide flammability range will
make low NOx producing, lean burning systems feasible. A revolutionary approach to completely eliminating NOx would be
to fly all electric aircraft powered by hydrogen air fuel cells. The fuel cells systems would only produce water, which could
be captured on board or released in the lower altitudes. Currently fuel cell systems do not have sufficient energy densities for
use in large aircraft, but the long term potential of eliminating greenhouse gas emissions makes it an intriguing and important
field of research.
Author (revised)
Hydrogen Fuels; Clean Fuels; Aircraft Fuels; Fuel Cells; Aircraft Engines

20050198876 NASA Glenn Research Center, Cleveland, OH, USA
Jet Engine Noise Generation, Prediction and Control, Chapter 86
Huff, Dennis L.; Envia, Edmane; September 20, 2004; 24 pp.; In English
Report No.(s): E-14866; No Copyright; Avail: CASI; A03, Hardcopy

Aircraft noise has been a problem near airports for many years. It is a quality of life issue that impacts millions of people
around the world. Solving this problem has been the principal goal of noise reduction research that began when commercial
jet travel became a reality. While progress has been made in reducing both airframe and engine noise, historically, most of
the aircraft noise reduction efforts have concentrated on the engines. This was most evident during the 1950 s and 1960 s when
turbojet engines were in wide use. This type of engine produces high velocity hot exhaust jets during takeoff generating a great
deal of noise. While there are fewer commercial aircraft flying today with turbojet engines, supersonic aircraft including high
performance military aircraft use engines with similar exhaust flow characteristics. The Pratt & Whitney F100-PW-229,
pictured in Figure la, is an example of an engine that powers the F-15 and F-16 fighter jets. The turbofan engine was developed
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for subsonic transports, which in addition to better fuel efficiency also helped mitigate engine noise by reducing the jet exhaust
velocity. These engines were introduced in the late 1960 s and power most of the commercial fleet today. Over the years, the
bypass ratio (that is the ratio of the mass flow through the fan bypass duct to the mass flow through the engine core) has
increased to values approaching 9 for modern turbofans such as the General Electric s GE-90 engine (Figure 1b). The benefits
to noise reduction for high bypass ratio (HPBR) engines are derived from lowering the core jet velocity and temperature, and
lowering the tip speed and pressure ratio of the fan, both of which are the consequences of the increase in bypass ratio. The
HBPR engines are typically very large in diameter and can produce over 100,000 pounds of thrust for the largest engines. A
third type of engine flying today is the turbo-shaft which is mainly used to power turboprop aircraft and helicopters. An
example of this type of engine is shown in Figure IC, which is a schematic of the Honeywell T55 engine that powers the
CH-47 Chinook helicopter. Since the noise from the propellers or helicopter rotors is usually dominant for turbo-shaft engines,
less attention has been paid to these engines in so far as community noise considerations are concerned. This chapter will
concentrate mostly on turbofan engine noise and will highlight common methods for their noise prediction and reduction.
Derived from text

Aerodynamic Noise; Aircraft Noise; Engine Noise; Handbooks; Noise Reduction

20050198946 NASA Glenn Research Center, Cleveland, OH, USA
The Challenges Facing Future Conversion Systems for Space Power Applications
Schreiber, Jeffrey; [2004]; 11 pp.; In English; International Energy Conversion Engineering Conference, 16-19 Aug. 2004,
Providence, RI, USA
Contract(s)/Grant(s): WBS 22-972-20-01
Report No.(s): E-14842; No Copyright; Avail: CASI; A03, Hardcopy

High-efficiency, Stirling power convertors have been proposed for space power applications, ranging from relatively
low-power radioisotope generators such as the 110 watt SRG110 to the higher-power 100 kWe SP-100. The NASA Glenn
Research Center (GRC) has been involved in the supporting technology and development for both of these systems. Although
the power levels are quite different, many of the challenges faced by both of these dynamic power conversion systems similar.
A major challenge is fund in demonstration of the capability for high reliability and long-life of the power system when the
wear mechanisms have been eliminated. A review is presented of the past efforts, including the status of current flight
development efforts, and a projection of what the future might bring.
Author
Space Power Reactors; Stirling Engines;, Power Converters

20050199071
Propane Vehicle Demonstration Grant Program
Kerr, G.; Aug. 27, 2004; 14 pp.; In English
Report No.(s): DE2005-832986; No Copyright; Avail: Department of Energy Information Bridge

The Propane Vehicle Demonstration Grants was established to demonstrate the benefits of new propane equipment. The
US Department of Energy, the Propane Education & Research Council (PERC) and the Propane Vehicle Council (PVC)
partnered in this program. The project impacted ten different states, 179 vehicles, and 15 new propane fueling facilities. Based
on estimates provided, this project generated a minimum of 1,441,000 new gallons of propane sold for the vehicle market
annually. Additionally, two new off-road engines were brought to the market. Projects originally funded under this project were
the City of Portland, Colorado, Kansas City, Impco Technologies, Jasper Engines, Maricopa County, New Jersey State, Port
of Houston, Salt Lake City Newspaper, Suburban Propane, Mutual Liquid Propane and Ted Johnson.
NTIS
Motor Vehicles; Propane

20050199427 NASA Glenn Research Center, Cleveland, OH, USA, Ohio Aerospace Inst., OH, USA
Engine With Regression and Neural Network Approximators Designed
Patnaik, Surya N.; Hopkins, Dale A.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail:
CASI; A01, Hardcopy

At the NASA Glenn Research Center, the NASA engine performance program (NEPP, ref. 1) and the design optimization
testbed COMETBOARDS (ref. 2) with regression and neural network analysis-approximators have been coupled to obtain a
preliminary engine design methodology. The solution to a high-bypass-ratio subsonic waverotor-topped turbofan engine,
which is shown in the preceding figure, was obtained by the simulation depicted in the following figure. This engine is made
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of 16 components mounted on two shafts with 21 flow stations. The engine is designed for a flight envelope with 47 operating
points. The design optimization utilized both neural network and regression approximations, along with the cascade strategy
(ref. 3). The cascade used three algorithms in sequence: the method of feasible directions, the sequence of unconstrained
minimizations technique, and sequential quadratic programming. The normalized optimum thrusts obtained by the three
methods are shown in the following figure: the cascade algorithm with regression approximation is represented by a triangle,
a circle is shown for the neural network solution, and a solid line indicates original NEPP results. The solutions obtained from
both approximate methods lie within one standard deviation of the benchmark solution for each operating point. The
simulation improved the maximum thrust by 5 percent. The performance of the linear regression and neural network methods
as alternate engine analyzers was found to be satisfactory for the analysis and operation optimization of air-breathing
propulsion engines (ref. 4).

Author

Engine Design; Regression Analysis; Neural Nets; Design Optimization; Turbofan Engines; Approximation

20050199433 NASA Glenn Research Center, Cleveland, OH, USA
QOil-Free Turbomachinery Being Developed
DellaCorte, Christopher; Valco, Mark J.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail:
CASI; AO1, Hardcopy

NASA and the Army Research Laboratory (ARL) along with industry and university researchers, are developing Oil-Free
technology that will have a revolutionary impact on turbomachinery systems used in commercial and military applications.
System studies have shown that eliminating an engine’s oil system can yield significant savings in weight, maintenance, and
operational costs. The Oil-Free technology (foil air bearings, high-temperature coatings, and advanced modeling) is being
developed to eliminate the need for oil lubrication systems on high-speed turbomachinery such as turbochargers and gas
turbine engines that are used in aircraft propulsion systems. The Oil-Free technology is enabled by recent breakthroughs in
foil bearing load capacity, solid lubricant coatings, and computer-based analytical modeling. During the past fiscal year, a U.S.
patent was awarded for the NASA PS300 solid lubricant coating, which was developed at the NASA Glenn Research Center.
PS300 has enabled the successful operation of foil air bearings to temperatures over 650 C and has resulted in wear lives in
excess of 100,000 start/stop cycles. This leapfrog improvement in performance over conventional solid lubricants (limited to
300 C) creates new application opportunities for high-speed, high-temperature Oil-Free gas turbine engines. On the basis of
this break-through coating technology and the world’s first successful demonstration of an Oil-Free turbocharger in fiscal year
1999, industry is partnering with NASA on a 3-year project to demonstrate a small, Oil-Free turbofan engine for
aeropropulsion.
Author
Foil Bearings, Coating, High Temperature;, Turbomachinery, Solid Lubricants; Lubrication Systems

20050199434 NASA Glenn Research Center, Cleveland, OH, USA
Technology Being Developed at Lawrence Berkeley National Laboratory: Ultra-Low- Emission Combustion Technolo-
gies for Heat and Power Generation
Cheng, Robert K.; Research and Technology 2000; March 2001; 3 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy

The Combustion Technologies Group at Lawrence Berkeley National Laboratory has developed simple, low-cost, yet
robust combustion technologies that may change the fundamental design concept of burners for boilers and furnaces, and
injectors for gas turbine combustors. The new technologies utilize lean premixed combustion and could bring about significant
pollution reductions from commercial and industrial combustion processes and may also improve efficiency. The technologies
are spinoffs of two fundamental research projects: An inner-ring burner insert for lean flame stabilization developed for
NASA- sponsored reduced-gravity combustion experiments. A low-swirl burner developed for Department of Energy Basic
Energy Sciences research on turbulent combustion.
Derived from text
Combustion; Combustion Physics; Emission; Heat Generation; Gas Turbines
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08
AIRCRAFT STABILITY AND CONTROL

Includes flight dynamics, aircraft handling qualities, piloting, flight controls, and autopilots. For related information see also 05 Aircraft
Design, Testing and Performance and 06 Avionics and Aircraft Instrumentation.

20050188794 Arizona Univ., Tucson, AZ USA
Atmospheric Compensation Applications and Data
Gardner, James A.; Broadfoot, A. L.; Apr. 2004; 14 pp.; In English
Contract(s)/Grant(s): F19628-00-C-0017; Proj-1010
Report No.(s): AD-A434559; AFRL-VS-HA-TR-2004-1149; No Copyright; Avail: CASI; A03, Hardcopy

Activity on this contract is divided between validation and verification testing of FLAASH and its radiative transport
engine ‘MODTRAN’, and data collection planning and analysis needed to calibrate and validate flight hyperspectral
instruments. Major efforts included the atmospheric compensation code ‘Fast Line-of-sight Atmospheric Analysis of Spectral
Hypercubes: (FLAASH), the MightySat 11.1 Hyperspectral Interferometer (referred to herein as MS 11.1), the Warfighter-1
Hyperspectral Imager (referred to herein as WF-1), the Noble EYE hyperspectral program, and the COMPASS hyperspectral
program.
DTIC
Computer Techniques; Flight Instruments; Imagery; Line of Sight; Spectra

20050192638 Georgia Tech Research Inst., Atlanta, GA, USA
Overview of Circulation Control Pneumatic Aerodynamics: Blown Force and Moment Augmentation and Modification
as Applied Primarily to Fixed-Wing Aircraft
Englar, Robert J.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 1; June 2005, pp. 37-99; In
English; See also 20050192624; Original contains color illustrations; No Copyright; Avail: CASI; A04, Hardcopy

The use of tangential jet blowing over highly curved aerodynamic surfaces has been shown to yield very strong flow
entrainment and resulting aerodynamic/hydrodynamic force and moment augmentation or modification with few or even no
moving surfaces. Known as Circulation Control (CC) aerodynamics, this concept has been shown to augment airfoil lift
coefficient by as much as 8000% of the input blowing jet momentum. This paper presents and discusses a wide range of proven
CC applications including: lift or down-force augmentation; drag reduction or increase; roll, pitch, and yaw amplification/
control; thrust deflection; stability augmentation; boundary layer control; hydrodynamic devices; automotive applications;
pneumatic propulsors; and micro aircraft surfaces; but primarily emphasizes the application to fixed-wing aircraft.
Author
Aerodynamic Forces; Aircraft Configurations; Airfoils; Boundary Layer Control; Drag Reduction; Fixed Wings; Lateral
Control

20050195866 NASA Glenn Research Center, Cleveland, OH, USA
Turbofan Engine Simulated in a Graphical Simulation Environment
Parker, Khary I.; Guo, Ten-Huei; Research and Technology 2003; May 2004; 5 pp.; In English; Original contains black and
white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Recently, there has been an increase in the development of intelligent engine technology with advanced active component
control. The computer engine models used in these control studies are component-level models (CLM), models that link
individual component models of state space and nonlinear algebraic equations, written in a computer language such as Fortran.
The difficulty faced in performing control studies on Fortran-based models is that Fortran is not supported with control design
and analysis tools, so there is no means for implementing real-time control. It is desirable to have a simulation environment
that is straightforward, has modular graphical components, and allows easy access to health, control, and engine parameters
through a graphical user interface. Such a tool should also provide the ability to convert a control design into real-time code,
helping to make it an extremely powerful tool in control and diagnostic system development. Simulation time management
is shown: Mach number versus time, power level angle versus time, altitude versus time, ambient temperature change versus
time, afterburner fuel flow versus time, controller and actuator dynamics, collect initial conditions, CAD output, and
component-level model: CLM sensor, CAD input, and model output. The Controls and Dynamics Technologies Branch at the
NASA Glenn Research Center has developed and demonstrated a flexible, generic turbofan engine simulation platform that
can meet these objectives, known as the Modular Aero-Propulsion System Simulation (MAPSS). MAPSS is a Simulink-based
implementation of a Fortran-based, modern high pressure ratio, dual-spool, low-bypass, military-type variable-cycle engine
with a digital controller. Simulink (The Mathworks, Natick, MA) is a computer-aided control design and simulation package
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allows the graphical representation of dynamic systems in a block diagram form. MAPSS is a nonlinear, non-real-time system
composed of controller and actuator dynamics (CAD) and component-level model (CLM) modules. The controller in the CAD
module emulates the functionality of a digital controller, which has a typical update rate of 50 Hz. The CLM module simulates
the dynamics of the engine components and uses an update rate of 2500 Hz, which is needed to iterate to balance mass and
energy among system components. The actuators in the CAD module use the same sampling rate as those in the CLM. Two
graphs of normalized spool speed versus time in seconds and one graph of normalized average metal temperature versus time
in seconds is shown. MAPSS was validated via open-loop and closed-loop comparisons with the Fortran simulation. The
preceding plots show the normalized results of a closed-loop comparison looking at three states of the model: low-pressure
spool speed, high-pressure spool speed, and the average metal temperature measured from the combustor to the high-pressure
turbine. In steady state, the error between the simulations is less than 1 percent. During a transient, the difference between the
simulations is due to a correction in MAPSS that prevents the gas flow in the bypass duct inlet from flowing forward instead
of toward the aft end, which occurs in the Fortran simulation. A comparison between MAPSS and the Fortran model of the
bypass duct inlet flow for power lever angles greater than 35 degrees is shown.

Author

Active Control; Graphical User Interface; Computerized Simulation; Turbofan Engines

20050195891 West Virginia Univ., Morgantown, WV USA
Development of Formation Flight Control Algorithms Using 3 YF-22 Flying Models
Napolitano, Marcello R.; Apr. 2005; 223 pp.; In English
Contract(s)/Grant(s): F49620-01-1-0373
Report No.(s): AD-A434499; AFRL-SR-AR-TR-05-0164; No Copyright; Avail: CASI; A10, Hardcopy

The main objective of this project was to provide a flight demonstration of formation control using UAV research aircraft
models. This document will describe the efforts leading to the design, construction, and flight testing of formation control laws
using three YF-22 research UAVs designed, built, and instrumented at West Virginia University (WVU). In the selected
formation configuration, a radio control (R/C) pilot maintains ground control of the ‘leader’ aircraft while two autonomous
‘follower’ aircraft are required to maintain a pre-defined position and orientation with respect to the ‘leader’ aircraft. The
report is organized as follows. First, a description of the aircraft test-bed construction and on-board payload systems will be
provided. The following sections will describe the overall design of the formation control laws. Specifically, this design was
based on a set of inner and outer loop control laws using a NLDI (non Linear Dynamic Inversion) approach. The
implementation of the controller design featured a mathematical model obtained directly from flight data through a PID
(Parameter Identification) study. Additional sections will provide a description of the on-board flight control software and
simulation work prior to the flight testing activities. A final section will describe the results from an extensive flight testing
program. The flight testing activities were articulated in several flight testing of 2-aircraft and 3-aircraft formations.
DTIC
Algorithms; Computer Programs, Flight Control; Flight Tests, Formation Flying

20050196208

High Confidence Reconfigurable Distributed Control

Hickey, Jason; Hauser, John; Murray, Richard; Apr. 2005; 44 pp.; In English

Contract(s)/Grant(s): F33615-98-C-3613; Proj-AO4H

Report No.(s): AD-A435114; AFRL-VA-WP-TR-2005-3041; No Copyright; Avail: Defense Technical Information Center
(DTIC)

The Caltech/Colorado SEC project developed and tested two major advances in software enabled control: optimization-
based control using real-time trajectory generation and logical programming environments for formal analysis of distributed
control systems. These two activities, funded under the OCC and HSCC tasks of the SEC, were integrated and tested on the
industry-led demonstration using the F-15 and T-33 flight tests.

DTIC
Active Control; Computer Programs; Distributed Parameter Systems; Flight Control; Liquid Phase Epitaxy; Programming
Environments
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20050196256 Stanford Univ., Stanford, CA USA

Software Enabled Control. Design of Hierarchical, Hybrid Systems

Tomlin, Claire J.; Jan. 2005; 37 pp.; In English

Contract(s)/Grant(s): F33615-99-C-3014; Proj-AO4H

Report No.(s): AD-A435200; AFRL-VA-WP-TR-2005-3053; No Copyright; Avail: Defense Technical Information Center
(DTIC)

The objective of this effort is to develop a hybrid control theory for multiple UAVs. Specifically, to develop: A) A hybrid
interface between discrete and continuous systems, B) A coordination algorithm for UAVs with distributed sensors.
Application areas are air traffic control and satellite formation flight. 1) Real time hybrid system analysis and controller design,
2) Distributed sensing systems, and 3) Asynchronous control theory. Hybrid design (1) is based on solving a constrained
optimization problem. This is solved using LMIs with ellipsoidal bounding. The discrete modes use a theorem proven to
validate that the modes transition correctly. Distributed sensing (2) is based on precision control of formations of UAVs or
satellites with SAR or optical interferometry. Coordinated video ad motion is used to estimate position and resolve conflicts.
Asynchronous theory (3) is needed for an effective distributed control architecture. Data is time stamped and weighed with
value over time.

DTIC
Air Traffic Control; Artificial Satellites; Computer Programs,; Formation Flying; Pilotless Aircraft

20050196629 Naval Surface Warfare Center, Bethesda, MD, USA
Selected Topics Related to Operational Applications of Circulation Control
Rogers, Ernest O.; Abramson, Jane; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005,
pp. 743-770; In English; See also 20050196628; Original contains color and black and white illustrations; No Copyright;
Avail: CASI; A03, Hardcopy

The topics are: 1. Techniques for exploring new CC application ideas: 3D panel-methods (inviscid), usage and validation
modeling of rotary devices. Checklists: initial concept examination; slot flow power accounting 2. Assorted items: Lift:
behavior under conditions of very low or negative Vjet. Drag: the airfoil measurement correction term. 3. Recommendations
of tasks to support future applications.
Derived from text
Airfoils; Automatic Control; Lift Drag Ratio

20050196634 Office of Naval Research, Arlington, VA, USA
Circulation Control: Issues for Naval Applications
Joslin, Ronald D.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 553-575; In
English; See also 20050196628; Original contains color illustrations; No Copyright; Avail: CASI; A03, Hardcopy

The application, investigation, and modeling of circulation control are the focus of this workshop and resulting
proceedings. Most of the papers in this workshop either experimentally observe performance gains using circulation control
or attempt to predict such performance gains with computational fluid dynamics. This paper will highlight the successful
implementation of circulation control for some naval aircraft demonstrations. Issues are then raised for the potential
application of circulation control for undersea platforms.
Author
Computational Fluid Dynamics; Military Aircraft; Circulation Control Airfoils; Circulation Control Rotors

20050196636 Vortex Dynamics Pty. Ltd., Australia
Commercial Applications of Circulation Control
Day, Terence R.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 934-946; In
English; See also 20050196628; Original contains color and black and white illustrations; No Copyright; Avail: CASI; A03,
Hardcopy

Commercial applications include: wind turbines, orbital pumps, jetfan coanda vacuum cleaner, jetfan driven coanda
ceiling fan, and jetfan as a water pump.
Derived from text
Coanda Effect; Wind Turbines; Pumps; Sprayers; Vacuum
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20050196640 Manchester Univ., UK
The Use of Circulation Control for Flight Control
Frith, Steven; Wood, Norman; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005,
pp. 675-688; In English; See also 20050196628; Original contains color and black and white illustrations; No Copyright;
Avail: CASI; A03, Hardcopy

The objectives of this project are: (a) To investigate various trailing edge configurations with a view to optimizing the
circulation control system on a delta wing; (b) To determine whether the leading edge vortex contributes to the circulation
control characteristics; and (c) To extend circulation control as a flight control device as well as providing high lift.
Author
Control Equipment; Delta Wings; Flight Control; Vortices

20050196642 Pennsylvania State Univ., State College, PA, USA
Simulation of Steady Circulation Control for the General Aviation Circulation Control (GACC) Wing
Baker, Warren J.; Paterson, Eric G.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005,
pp. 791-811; In English; See also 20050196628; Original contains color and black and white illustrations
Contract(s)/Grant(s): N00014-03-1-0122; No Copyright; Avail: CASI; A03, Hardcopy

The aerodynamic characteristics of the General Aviation Circulation Control (GACC) airfoil have been investigated using
non time-accurate, 2D, Reynolds-averaged Navier- Stokes simulations with a blended k-omega/k-epsilon turbulence model.
An initial study has been completed to determine the most efficient and accurate method to model the jet flow introduction.
Convergence histories show that modeling the jet at the jet orifice, instead of including a plenum decreases computational
runtime by a factor of 4, while obtaining accurate results as compared to experiment. A 3-point grid study with the square root
of 2 refinement was completed for the computational domain without the plenum. Monotonic convergence was not achieved
for the grid study, as the convergence rate of (Deltax(sup 2)) was not consistent with a second order scheme. Results for the
fine grid show good agreement of surface pressure over the leading 95% of the foil for a given blowing coefficient. Along the
aft 5% of the airfoil, CFDSHIP under predicts the magnitude of both the maxima and minima of surface pressure, located at
the two jet-slot exits. Mean lift values agree very well with experiment and previous RANS simulations, but RANS results
predict a source of unsteadiness not seen in experiment. This source of unsteadiness may be related to using a large domain
approach instead of including the tunnel walls in the computational domain. At larger values of C(sub mu), where no
experimental data has been obtained, CFDSHIP simulations differ from previous RANS efforts. The near wall spacing for the
coarse and medium grids was insufficient to properly capture the physics of the coanda jet, more specifically, the location of
the jet separation. Results for the fine grid RANS simulations are encouraging, and as more data from experiment is obtained,
more definitive conclusions may be made.
Author
Circulation Control Airfoils; General Aviation Aircraft; Aerodynamic Characteristics;, Reynolds Averaging; Coanda Effect;
Blowing

20050196644 West Virginia Univ., WV, USA
Experimental and Computational Investigation into the use of the Coanda Effect on the Bell A821201 Airfoil
Angle, Gerald M., II; Huebsch, Wade W.; Smith, James E.; Proceedings of the 2004 NASA/ONR Circulation Control
Workshop, Part 2; June 2005, pp. 889-910; In English; See also 20050196628; Original contains color and black and white
illustrations; No Copyright; Avail: CASI; A03, Hardcopy

Tilt-rotor aircraft, e.g. the V-22 ‘Osprey’, experience a unique flow scenario in the vertical flight / hover mode. While
hovering, this aircraft impinges its rotor wash upon the main wing, limiting the available lift performance. Circulation control
(CC) techniques, such as blowing slots using the Coanda effect, can reduce the down-force felt on the main wing, thus
recovering part of the lost lift. Leading and trailing edge blowing slots have been added to experimental and computational
models of the V-22 main wing to induce the Coanda effect over the curved leading edge and to align the flow with the
trailing-edge flap, in the operationally deployed position of 67 degrees. The overall goal is to reduce the size of the wake
region below the main wing and thus reduce the downwash force. Initial experimental results show approximately a 10%
reduction in download, while the computational fluid dynamics (CFD) analysis indicates a potential 35% reduction could be
achieved. Optimal conditions are currently under investigation.
Author
Airfoils; Coanda Effect; Tilt Rotor Aircraft; Trailing Edge Flaps; Vertical Flight; Hovering; V-22 Aircraft; Control Systems
Design
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20050196645 Naval Surface Warfare Center, Bethesda, MD, USA
Exploratory Investigations of Circulation Control Technology: Overview for Period 1987-2003 at NSWCCD
Imber, Robin; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 2; June 2005, pp. 577-602; In
English; See also 20050196628; Original contains color and black and white illustrations; No Copyright; Avail: CASI; A03,
Hardcopy

This presentation covers six of the major CC exploratory investigations that have taken place since the last CC workshop
that was held in 1986. The 2-D dual slotted airfoil was designed and tested in 1987 by Jane Abramson. Test documentation
can be found in NSWCCD-50-TR-2004/030. The airfoil was the first CC model designed at Carderock to incorporate both
upper and lower trailing edge blowing slots. The dual slots provide the ability to produce lift in either direction. The
fundamental design objective was to increase the control range so that force control in both directions was available. This plot
shows lift coefficient vs. C(sub mu) and reveals that the goal of doubling the control range was met. An unexpected finding
was that the performance of the lower slot, in terms of measured lift augmentation, was noticeably better than the upper slot.
Derived from text
Aerodynamic Coefficients; Circulation Control Airfoils; Circulation Control Rotors; Lift; Trailing Edges

20050196721 NASA Dryden Flight Research Center, Edwards, CA, USA
Selected Flight Test Results for Online Learning Neural Network-Based Flight Control System
Williams-Hayes, Peggy S.; December 30, 2004; 17 pp.; In English; AIAA 1st Intelligent Systems Technical Conference,
20-23 Sep. 2004, Chicago, IL, USA
Contract(s)/Grant(s): WU 711-60-00-SE-80
Report No.(s): NASA/TM-2004-212857; H-2575; No Copyright; Avail: CASI; A03, Hardcopy

The NASA F-15 Intelligent Flight Control System project team developed a series of flight control concepts designed to
demonstrate neural network-based adaptive controller benefits, with the objective to develop and flight-test control systems
using neural network technology to optimize aircraft performance under nominal conditions and stabilize the aircraft under
failure conditions. This report presents flight-test results for an adaptive controller using stability and control derivative values
from an online learning neural network. A dynamic cell structure neural network is used in conjunction with a real-time
parameter identification algorithm to estimate aerodynamic stability and control derivative increments to baseline aerodynamic
derivatives in flight. This open-loop flight test set was performed in preparation for a future phase in which the learning neural
network and parameter identification algorithm output would provide the flight controller with aerodynamic stability and
control derivative updates in near real time. Two flight maneuvers are analyzed - pitch frequency sweep and automated
flight-test maneuver designed to optimally excite the parameter identification algorithm in all axes. Frequency responses
generated from flight data are compared to those obtained from nonlinear simulation runs. Flight data examination shows that
addition of flight-identified aerodynamic derivative increments into the simulation improved aircraft pitch handling qualities.
Author
F-15 Aircraft; Automatic Flight Control; Aircraft Control; Neural Nets; Flight Tests

09
RESEARCH AND SUPPORT FACILITIES (AIR)
Includes airports, runways, hangars, and aircraft repair and overhaul facilities; wind tunnels, water tunnels, and shock tubes; flight

simulators; and aircraft engine test stands. Also includes airport ground equipment and systems. For airport ground operations see 03
Air Transportation and Safety. For astronautical facilities see 14 Ground Support Systems and Facilities (Space).

20050192473 NASA Langley Research Center, Hampton, VA, USA
Hypersonic Wind Tunnel Calibration Using the Modern Design of Experiments
Rhode, Matthew N.; DeLoach, Richard; [2005]; 27 pp.; In English; 41st AIAA/ASME/SAE/ASEE Joint Propulsion
Conference and Exhibit, 10-13 Jul. 2005, Tucson, AZ, USA
Contract(s)/Grant(s): 23-090-80-40
Report No.(s): AIAA Paper 2005-4274; No Copyright; Avail: CASI; A03, Hardcopy

A calibration of a hypersonic wind tunnel has been conducted using formal experiment design techniques and response
surface modeling. Data from a compact, highly efficient experiment was used to create a regression model of the pitot pressure
as a function of the facility operating conditions as well as the longitudinal location within the test section. The new calibration
utilized far fewer design points than prior experiments, but covered a wider range of the facility s operating envelope while
revealing interactions between factors not captured in previous calibrations. A series of points chosen randomly within the
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design space was used to verify the accuracy of the response model. The development of the experiment design is discussed
along with tactics used in the execution of the experiment to defend against systematic variation in the results. Trends in the
data are illustrated, and comparisons are made to earlier findings.

Author

Experiment Design; Hypersonic Wind Tunnels; Mathematical Models; Calibrating

20050192549 NASA Goddard Space Flight Center, Greenbelt, MD, USA
IGS Data Center Working Group Report
Noll, Carey E.; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 231; In English; See also
20050192500; No Copyright; Avail: CASI; AO1, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent
document

At its 18th meeting held December 09, 2001 in San Francisco, the IGS Governing Board recommended the formation of
a working group to focus on data center issues. This working group will tackle many of the problems facing the IGS data
centers as well as develop new ideas to aid users both internal and external to the IGS. The direction of the IGS has changed
since its start in 1992 and many new working groups, projects, data sets, and products have been created and incorporated into
the service since that time. Therefore, this may be an appropriate time to revisit the requirements of data centers within the
IGS.
Derived from text
Information Systems; Global Positioning System; Security

20050194726 NASA Lewis Research Center, Cleveland, OH, USA
Traversing Microphone Track Installed in NASA Lewis’ Aero-Acoustic Propulsion Laboratory Dome
Bauman, Steven W.; Perusek, Gail P.; Research and Technology 1998; April 1999; 3 pp.; In English; Original contains color
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

The Aero-Acoustic Propulsion Laboratory is an acoustically treated, 65-ft-tall dome located at the NASA Lewis Research
Center. Inside this laboratory is the Nozzle Acoustic Test Rig (NATR), which is used in support of Advanced Subsonics
Technology (AST) and High Speed Research (HSR) to test engine exhaust nozzles for thrust and acoustic performance under
simulated takeoff conditions. Acoustic measurements had been gathered by a far-field array of microphones located along the
dome wall and 10-ft above the floor. Recently, it became desirable to collect acoustic data for engine certifications (as specified
by the Federal Aviation Administration (FAA)) that would simulate the noise of an aircraft taking off as heard from an offset
ground location. Since nozzles for the High-Speed Civil Transport have straight sides that cause their noise signature to vary
radially, an additional plane of acoustic measurement was required. Desired was an arched array of 24 microphones, equally
spaced from the nozzle and each other, in a 25 off-vertical plane. The various research requirements made this a challenging
task. The microphones needed to be aimed at the nozzle accurately and held firmly in place during testing, but it was also
essential that they be easily and routinely lowered to the floor for calibration and servicing. Once serviced, the microphones
would have to be returned to their previous location near the ceiling. In addition, there could be no structure could between
the microphones and the nozzle, and any structure near the microphones would have to be designed to minimize noise
reflections. After many concepts were considered, a single arched truss structure was selected that would be permanently
affixed to the dome ceiling and to one end of the dome floor.
Derived from text
Microphones; Test Chambers; Test Facilities; Aeroacoustics; Acoustic Measurement

20050195831 Army Research Lab., Cleveland, OH, USA
New High-Temperature Turbine Seal Rig Fabricated
Delgado, Irebert R.; Research and Technology 1999; March 2000; 2 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

Current NASA program goals for aircraft engines and vehicle performance include reducing direct operating costs for
commercial aircraft by 3 percent in large engines and 5 percent in regional engines, reducing engine fuel burn up to 10 percent,
and reducing engine oxides of nitrogen emissions by more than 50 percent. Significant advancements in current gas turbine
engines and engine components, such as seals, are required to meet these goals. Specifically, advanced seals have been
identified as critical in meeting engine goals for specific fuel consumption, thrust-to-weight ratio, emissions, durability, and
operating costs. In a direct effort to address and make progress toward these goals, researchers at the NASA Glenn Research
Center at Lewis Field have developed a unique high-temperature, high-speed engine seal test rig to evaluate seals under the
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temperature, speed, and pressure conditions anticipated for next generation turbine engines. This new seal test rig has
capabilities beyond those of any existing seal rigs. It can test air seals (i.e., labyrinth, brush, and new seal concepts) at
temperatures of up to 1500 F and pressures up to 100 psid (even higher pressures are possible at lower temperatures), and at
all surface speeds anticipated in future NASA (Ultra Efficient Engine Technology, UEET, and Integrated High-Performance
Turbine Engine Technology, IHPTET) engine programs. In addition, seals can be tested offset from the rotor centerline, in the
rotor runout condition, and with simulated mission profiles. Support for this new rig was provided by NASA Glenn, the U.S.
Air Force, and the U.S. Army.

Author

Seals (Stoppers); Test Stands

20050196180 Army Cold Regions Research and Engineering Lab., Hanover, NH USA

Placing Antifreeze Concrete at Grand Forks Air Force Base

Korhonen, Charles; Semen, Peter; Apr. 2005; 31 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435078; ERDC/CRREL TR-04-9; No Copyright; Avail: Defense Technical Information Center (DTIC)
The first airfield pavement application of a recently developed antifreeze technology for cold weather concreting was

demonstrated in February 2004 on an unreinforced section of a parking apron at the Grand Forks Air Force Base (GFAFB)

in North Dakota. The technology, which combines ordinary concrete admixtures into a formulation that depresses the freezing

point of water and accelerates the hydration rate of portland cement, was the product of a three-year study conducted for the

Federal Highway Administration and completed in February 2004. One of the eight admixture combinations developed in that

study was used to convert a standard concrete mixture into antifreeze concrete at GFAFB. Two trial batches of concrete made

on the day prior to working on the apron afforded the ready-mix producer ample time to adjust admixture dosages to produce

a workable concrete. Four truckloads of concrete were sequentially batched at the ready-mix plant and dosed with the

antifreeze formulation at the jobsite. Except for the second truckload, which was later discovered to have damaged mixing fins

inside its drum, the antifreeze concrete batched in this study behaved like normal fast-setting concrete during mixing, at the

time of placement, and throughout finishing. The apron section was ready for traffic two days after placement in subfreezing

weather.

DTIC

Admixtures; Antifreezes; Concretes

20050196199 Giordano Automation Corp., Sparta, NJ USA

Turbine Engine Monitoring System (TEMS) Long Term Support Infrastructure

Nolan, Mary; Giordano, Gerard; Esser, Al; deMare, Gregory; May 2005; 40 pp.; In English; Original contains color
illustrations

Contract(s)/Grant(s): F30602-00-C-0229; Proj-TEMS

Report No.(s): AD-A435104; AFRL-IF-RS-TR-2005-189; No Copyright; Avail: Defense Technical Information Center
(DTIC)

Under this contract, initiatives were conducted to improve the sustainment of the Turbine Engine Monitoring System
(TEMS). TEMS is deployed on the A-10 and KC-135 aircraft to monitor engine parameters and provide alerts to the ground
crew upon the occurrence of Malfunction Transactions (MALTRAN). The TEMS system was designed around 1970’s
technology, and has numerous sustainment issues because of aging and diminishing manufacturing source (DMS) issues. This
program was conducted under a Program Research and Development Authority (PRDA) effort. The efforts represent a true
partnership between the two sides of the Air Force that rarely communicate: the R&D side represented by AFRL, and the
post-deployment sustainment organization, WR-ALC. The partnership focused on introducing new technologies and
innovative solutions to sustainment, and at the same time, provided clear insight to the R&D community the logistic impacts
of early design decisions. This Final Report details the various initiatives performed as well as the overall results of each
initiative. This includes UDU TPS Development, TEMS OCA TPS Re-Host, TEMS FFSCU Re-Engineering, AGETS Long
Term Sustainment Study, AGETS Relay Study, AGETS System Upgrades, AGETS Software Support, FFSCU Emergency
Repair for KC-135, A-10 Mishap Investigation, Loop Tester Study: Alternative to Hosting of AIS Functions, and EPU
Download.

DTIC
Aircraft Engines; Engine Monitoring Instruments; Gas Turbines; Malfunctions; Turbine Engines; Warning Systems
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20050196550 NASA Glenn Research Center, Cleveland, OH, USA
NASA Research Being Shared Through Live, Interactive Video Tours
Petersen, Ruth A.; Zona, Kathleen A.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains color
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

On June 2, 2000, the NASA Glenn Research Center Learning Technologies Project (LTP) coordinated the first live remote
videoconferencing broadcast from a Glenn facility. The historic event from Glenn’s Icing Research Tunnel featured wind
tunnel technicians and researchers performing an icing experiment, obtaining results, and discussing the relevance to everyday
flight operations and safety. After a brief overview of its history, students were able to ‘walk through’ the tunnel, stand in the
control room, and observe a live icing experiment that demonstrated how ice would grow on an airplane wing in flight through
an icing cloud. The tour was interactive, with a spirited exchange of questions and explanations between the students and
presenters. The virtual tour of the oldest and largest refrigerated icing research tunnel in the world was the second of a series
of videoconferencing connections with the AP Physics students at Bay Village High School, Bay Village, Ohio. The first
connection, called Aircraft Safety and Icing Research, introduced the Tailplane Icing Program. In an effort to improve aircraft
safety by reducing the number of in-flight icing events, Glenn’s Icing Branch uses its icing research aircraft to conduct flight
tests. The presenter engaged the students in discussions of basic aircraft flight mechanics and the function of the horizontal
tailplane, as well as the effect of ice on airfoil (wing or tail) surfaces. A brief video of actual flight footage provided a view
of the pilot’s actions and reactions and of the horizon during tailplane icing conditions.
Author
Aircraft Icing; Video Conferencing; Research Facilities; Educational Resources

20050196675 NASA Glenn Research Center, Cleveland, OH, USA
Wind Tunnel Tests Conducted to Develop an Icing Flight Simulator
Ratvasky, Thomas P.; Research and Technology 2000; March 2001; 3 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

As part of NASA’s Aviation Safety Program goals to reduce aviation accidents due to icing, NASA Glenn Research
Center is leading a flight simulator development activity to improve pilot training for the adverse flying characteristics due
to icing. Developing flight simulators that incorporate the aerodynamic effects of icing will provide a critical element in pilot
training programs by giving pilots a pre-exposure of icing-related hazards, such as ice-contaminated roll upset or tailplane
stall. Integrating these effects into training flight simulators will provide an accurate representation of scenarios to develop
pilot skills in unusual attitudes and loss-of-control events that may result from airframe icing. In order to achieve a high level
of fidelity in the flight simulation, a series of wind tunnel tests have been conducted on a 6.5-percent-scale Twin Otter aircraft
model. These wind tunnel tests were conducted at the Wichita State University 7- by 10-ft wind tunnel and Bihrle Applied
Research’s Large Amplitude Multiple Purpose Facility in Neuburg, Germany. The Twin Otter model was tested without ice
(baseline), and with two ice configurations: 1) Ice on the horizontal tail only; 2) Ice on the wing, horizontal tail, and vertical
tail. These wind tunnel tests resulted in data bases of aerodynamic forces and moments as functions of angle of attack; sideslip;
control surface deflections; forced oscillations in the pitch, roll, and yaw axes; and various rotational speeds. A limited amount
of wing and tail surface pressure data were also measured for comparison with data taken at Wichita State and with flight data.
The data bases from these tests will be the foundation for a PC-based Icing Flight Simulator to be delivered to Glenn in fiscal
year 2001.
Derived from text
Wind Tunnel Tests; Aircraft Icing; Flight Simulators, Pilot Training

20050199432 NASA Glenn Research Center, Cleveland, OH, USA, Army Research Lab., Cleveland, OH, USA
New High-Temperature Turbine Seal Rig Installed
Delgado, Irebert R.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

Current NASA program goals for aircraft engines and vehicle performance include reducing direct operating costs for
commercial aircraft by 3 percent in large engines and 5 percent in regional engines, reducing engine fuel burn up to 10 percent,
and reducing engine oxides of nitrogen emissions by more than 50 percent. Significant advancements in current gas turbine
engines and engine components, such as seals, are required to meet these goals. Specifically, advanced seals have been
identified as critical in meeting engine goals for specific fuel consumption, thrust-to-weight ratio, emissions, durability, and
operating costs. In a direct effort to address and make progress toward these goals, researchers at the NASA Glenn Research
Center have developed a unique high-temperature, high-speed engine seal test rig to evaluate seals under the temperature,
speed, and pressure conditions anticipated for next-generation turbine engines. Newly installed, this seal test rig has
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capabilities beyond those of any existing seal rigs. It can test air seals (i.e., labyrinth, brush, and new seal concepts) at
temperatures of up to 1500 F and pressures up to 100 psid (even higher pressures are possible at lower temperatures), and at
all surface speeds anticipated in future NASA (Ultra-Efficient Engine Technology, UEET) and Integrated High-Performance
Turbine Engine Technology (IHPTET) engine programs. In addition, seals can be tested offset from the rotor centerline, in the
rotor runout condition, and with simulated mission profiles. Support for this new rig was provided by Glenn, the U.S. Air
Force, and the U.S. Army.

Derived from text

Test Facilities; Seals (Stoppers); Engine Parts; Gas Turbine Engines; High Temperature Tests

12
ASTRONAUTICS (GENERAL)
Includes general research topics related to space flight and manned and unmanned space vehicles, platforms or objects launched into,
or assembled in, outer space; and related components and equipment. Also includes manufacturing and maintenance of such vehicles

or platforms. For specific topics in astronautics see categories 13 through 20. For extraterrestrial exploration see 91 Lunar and Planetary
Science and Exploration.

20050188694 Air Univ., Maxwell AFB, AL USA
The Paradigm Shift to Effects-Based Space: Near-Space as a Combat Space Effects Enabler
Tomme, Edward B.; Jan. 2005; 77 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434352; CADRE-2005-01; No Copyright; Avail: CASI; A0S, Hardcopy

This paper is an outgrowth of comments I heard and attitudes I experienced at the JFCOM Joint Space Concept
Development and Experimentation Workshop in Norfolk at the end of March 2004. I presented a briefing on near-space at the
conference along with colleagues from JFCOM, the Army Space and Missile Defense Battlelab, the Naval Research
Laboratory, and the Navy Warfare Development Command. It discussed how many functions that are currently done with
satellites could be performed for tactical and operational commanders using near-space assets much more cheaply and with
much greater operational utility. The briefing was very well received with nothing but positive comments all around. However,
once we broke into focus groups trying to develop exercise inputs for such subjects as operationally responsive space, the
near-space concept was almost forgotten. It didn’t fit into the normal mindset of what space meant, so it was difficult to
convince other group members that it should be discussed in the same breath as, say, a TacSat-type program. After much
thought, it was my perception that the problem was one of mindset as to what the word ‘space’ meant to the warfighter. After
reading space doctrine (Army, Navy, Air Force, and Joint), I discovered that the mindset I sensed at the workshop had actually
been codified to define space as a place where we operate satellites. That mindset is counterproductive.
DTIC
Combat; Communication Satellites;, Space Communication

20050188704 Air Univ., Maxwell AFB, AL USA
Military Space Control: An Intuitive Analysis
Fernandez, Adolfo J.; Apr. 2004; 65 pp.; In English
Report No.(s): AD-A434364; AU/AF-FELLOWS/NNN/2004-00; No Copyright; Avail: CASI; A04, Hardcopy

Military space control describes the capability to secure a military asymmetric advantage in space. Space control protects
space assets to guarantee access to space services, and at the same time, prevents an enemy from benefiting from resources
in space. The tremendous growth in the integration of space systems into today’s warfighting machinery is driving a
remarkable transition in the military space domain. The growing need for information dominance is the impetus for an
increasing military dependence on space services. This reliance on space systems is compelling military decision makers to
make key strategic choices about the future of space control. The purpose of this paper is to analyze major aspects of military
space control strategy and determine if U.S. initiatives are on track to meet the needs of the warfighter. To analyze U.S.
military space control strategy, this research takes an intuitive approach based on a methodology introduced by Newman,
Logan, and Hegarty in their book, ‘Strategy, A Multi-Level, Integrative Approach.” The method analyzes a strategy by defining
the competitive domain, evaluating advantages in resources and organizations, and identifying strategic investment priorities.
Based on this approach, the report will address the following three questions: (1) What is the domain the U.S. seeks in the
military space control environment?; (2) What is the U.S. space control differential advantage?; and (3) What is the strategic
thrust of space control initiatives? The report shows that military space control strategy, like many other facets of space, is
in a significant phase of transition. As the military need for information dominance grows, space will become an area the U.S.
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will have to defend. This transformation will require moving military operations into space, improving the mission
survivability of space systems, and ensuring a continual awareness of activities in space.

DTIC

Aerospace Environments; Aerospace Systems; Defense Program; Military Operations; Policies; Strategy

20050196179 Air Force Academy, CO USA

USA Military Space: Into the Twenty-First Century

Hays, Peter L.; Jan. 2002; 169 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435077; No Copyright; Avail: Defense Technical Information Center (DTIC)

This is the 42nd volume in the Occasional Paper series of the U.S. Air Force Institute for National Security Studies
(INSS). This volume presents two important papers on USA military space. The first paper, ‘“What is Spacepower and Does
It Constitute a Revolution in Military Affairs?’, examines the concept of ‘spacepower’ as it is emerging within the U.S. military
and business sectors to establish the basis for military space roles and implications. It also posits military-commercial sector
linkages as the best near-term road map for future development. As commercial activities expand the importance of USA
space, and as technological advances enable military missions, Hays sees expanded military roles, including space
weaponization, on the horizon. He concludes that military space has already had a significant impact on the American way
of war. That trend will only continue as the promise of a true space-led revolution in military affairs awaits eventual space
weaponization. Given an increasingly important U.S. commercial and military presence in space, the second paper,
‘Space-Related Arms Control and Regulation to 2015: Precedents and Prospects,” presents a detailed analysis of existing
regulations and controls that constrain and shape military space use and development. It also presents a comprehensive
examination of current and future issues that will define likely arenas of international efforts to further control military space.
The USA must be very aware of the possible consequences for its overall commercial and military space efforts in addressing
these issues. Finally, the paper suggests areas where some current regulatory emphasis could benefit the USA, indicating areas
for current policy emphasis. Together, the two papers provide a timely and important examination of the current state and the
likely future of USA military space.

DTIC
Commerce; Military Operations; Regulations; Security; Space Weapons; United States; Warfare

20050196184 Air Force Academy, CO USA
The Viability of U.S. Anti-Satellite (ASAT) Policy: Moving Toward Space Control
Johnson-Freese, Joan; Jan. 2000; 46 pp.; In English; Original contains color illustrations
Report No.(s): AD-A435085; No Copyright; Avail: Defense Technical Information Center (DTIC)

This is the 30th volume in the Occasional Paper series of the U.S. Air Force Institute for National Security Studies (INSS).
It is particularly timely that with the increased emphasis on space within the U.S. Air Force, in light of the ongoing HQ USAF
efforts toward air and space integration into a true aerospace force, and in the wake of the 1998 INSS conference ‘Spacepower
for a New Millennium,’ this work represents the initiation of the Space Policy Series of INSS Occasional Papers. In this paper,
Dr Joan Johnson-Freese presents an examination of past U.S. policy and international treaty interpretations on anti-satellite
weapons (ASAT) in space within the context of the organizational politics surrounding questions of developing and deploying
these systems. With the ever-increasing American commercial and military reliance on space, these questions are particularly
timely, and it is our hope that the debate on ASATs -- indeed on the larger issues of weaponization of space -- can be better
informed by this paper.
DTIC
Law (Jurisprudence); Military Spacecraft; Policies; Politics;, Security; Space Weapons; Viability

20050196251 Industrial Coll. of the Armed Forces, Washington, DC USA
Spring 2004 Industry Study: Space Industry
Romano, Anthony F.; Brandt, Linda S.; Burns, Cynthia Q.; Grubbs, Lawrence K.; McGee, Anne E.; Barzler, Paul M.; Bennett,
Kathleen R.; Bryner, Drew A.; Clubb, Timothy L.; Flynn, John E.; Jan. 2004; 40 pp.; In English; Original contains color
illustrations
Report No.(s): AD-A435195; No Copyright; Avail: Defense Technical Information Center (DTIC)

Space captures the hearts and minds of the world because it represents the future of humanity. Humans are by nature
explorers; they seek to understand the unknown and space is a vast unknown. Like all previous pursuits into the unknown by
humankind, there are huge risks and challenges associated with the exploration of space. These challenges include the complex

43



technologies necessary to safely travel the hazardous environment and great distances of space, as well as the public will and
commitment of resources required to sustain the long-term drive. Space is an industry full of intrigue worth billions. This
industry study report addresses the current condition and challenges of the global space industry and provides
recommendations that may ease the journey into this frontier. The report offers an executive summary of the industry,
including information on its status and prognosis, an analysis of a few of its major challenges, and recommendations on several
important issues. Four essays on major issues are included: Space Technology, Export Controls, Commercial Remote Sensing,
and Space Weaponization.

DTIC

Aerospace Engineering; Artificial Satellites; Economics; Forecasting; Industries; Policies;, Space Weapons; United States

20050196584 Air Univ., Maxwell AFB, AL USA

Flying Reactors: The Political Feasibility of Nuclear Power in Space

Downey, James R.; Forestier, Anthony M.; Miller, David E.; Apr. 2005; 120 pp.; In English; Original contains color
illustrations

Report No.(s): AD-A434910; CADRE-22; No Copyright; Avail: Defense Technical Information Center (DTIC)

This paper addresses the question: What mechanism(s) would improve the political feasibility of a nuclear power program
for US space operations? For a period of more than 50 years, the USA has been exploring the potential of nuclear-powered
reactors for use in a variety of space-based applications. From the earliest days, there have been numerous challenges--some
technical, many political--that have impeded progress in every program that the USA has considered. The issues surrounding
space nuclear power (SNP) are complex and multifaceted. For the USA, the development of SNP lies at the intersection of
program cost benefit and the social perception of risk. The actual decision to employ SNP is finally political--encompassing
political judgment, will, and acceptance of risk. But if the current climate surrounding nuclear use remains manifest, the future
for SNP looks politically challenging. The specter of a Delta IV rocket carrying a nuclear-powered satellite exploding on
launch from Florida is an outcome the US government and its agencies would rather not confront. Though that has never
happened, it remains the type of image that the anti-SNP lobby, under the umbrella of groups like the Florida Coalition for
Peace and Justice (FCPJ), presents as a potential outcome of SNP programs.

DTIC
Aerospace Environments; Nuclear Reactors; Aerospace Systems

20050196794 Lawrence Livermore National Lab., Livermore, CA USA

Parameter Studies for the VISTA Spacecraft Concept

Orth, C. D.; Nov. 21, 2000; 14 pp.; In English

Report No.(s): DE2005-15013249; UCRL-JC-141513; No Copyright; Avail: Department of Energy Information Bridge
The baseline design for the VISTA spacecraft concept employs a diode-pumped solid-state laser (DPSSL) driver. This

type of driver is now under development at LLNL and elsewhere as an extension of the mature solid state (glass) laser

technology developed for terrestrial applications of inertial confinement fusion (ICF). A DPSSL is repratable up to at least 30

Hz, and has an efficiency soon to be experimentally verified of at least 10%. By using a detailed systems code including the

essential physics of a DPSSL, we have run parameter studies for the baseline roundtrip (RT) to Mars with a 100-ton payload.

We describe the results of these studies as a function of the optimized (minimum) RT flight duration. We also demonstrate why

DT fuel gives the best performance, although DD, D3He, or even antimatter can be used, and why DT-ignited DD is probably

the fuel most preferred. We also describe the overall power flow, showing where the fusion energy is ultimately utilized, and

estimate the variation in performance to the planets dictated by variations in target gain and other parameters.

NTIS

Inertial Confinement Fusion; Interplanetary Spacecraft; Manned Spacecraft

13
ASTRODYNAMICS

Includes powered and free flight trajectories; orbital and launching dynamics.

20050196278 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

A Numerical Analysis for Passive Attitude Stabilization Using a Tethered Balloon on a Gravity Gradient Satellite
Maramba, Ernest M.; Mar. 2005; 120 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435263; AFIT/GA/ENY/05-M07; No Copyright; Avail: Defense Technical Information Center (DTIC)
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This research effort analyzes the fundamental dynamics governing a satellite with a gravity gradient boom and a tethered
balloon. Satellites that use gravity gradient booms for passive attitude control are characterized by undamped pitch oscillations
and no roll control. The tethered balloon acts as a high drag device that accounts for the most drag on the satellite system.
By attaching a drag device, the system resists rolling movements while also damping oscillations. This could potentially be
a cost effective method for increasing satellite stabilization. The goal of this research is to model the dynamics and determine
the feasibility of a gravity gradient stabilized satellite with an attached balloon. A simulation written in Matlab analyzes the
behavior of such a satellite. The research is limited to circular orbits around a spherical Earth and includes only in-plane
motion for each mass. Stable ranges for certain tether characteristics are found for three different satellites.

DTIC
Artificial Satellites; Attitude (Inclination); Attitude Control; Attitude Stability; Gravity Gradient Satellites; Numerical
Analysis; Tethered Balloons

14
GROUND SUPPORT SYSTEMS AND FACILITIES (SPACE)
Includes launch complexes, research and production facilities; ground support equipment, e.g., mobile transporters; and test chambers

and simulators. Also includes extraterrestrial bases and supporting equipment. For related information see also 09 Research and
Support Facilities (Air).

20050192486 NASA Kennedy Space Center, Cocoa Beach, FL, USA
Trial by Fire
Covault, Craig; Aviation Week and Space Technology; July 11, 2005; ISSN 0005-2175; Volume 163, No. 2, pp. 60; In
English; Original contains color illustrations; Copyright; Avail: Other Sources

The NASa/ATK Thiokol space shuttle solid rocket motor program has doubled ground test firings and enhanced
manufacturing quality and process control to increase safety for Discovery’s return to flight. There are a number of places
where we’ve strengthened our engineering and our processes, says Mike Kahn, ATK Thiokol vice president of space launch
systems. Protecting the booster against corrosion in the humid Florida environment is one area that has been addressed. Since
the loss of Columbia, ATK Thiokol and the Marshall Space Flight Center have completely reevaluated the shuttle solid rocket
motor’s design certification and found no major problems, Kahn said. The Thiokol solid motors did not play a role in the 2003
Columbia accident, but the motor’s older field joint design (since replaced) was the primary cause of the 1986 Challenger
accident that killed seven astronauts. The 129 X 12-ft. ATK Thiokol reusable solid rocket motor forms the core of the shuttle’s
two solid rocket boosters (SRBs). United Space Alliance (USA) has overall responsibility for the booster’s nose-mounted
systems such as recovery parachutes and aft-mounted thrust vector control systems that increase the length to 149 ft. USA and
its subcontractors have also reaffirmed quality control on systems such as the booster’s Hamilton Sundstrand hydraulic power
units for critical thrust vector control. And to ensure greater safeguards against booster debris jeopardizing the orbiter, a
bolt-catcher system to restrain the large bolts, severed at booster separation, was also redesigned.
Derived from text
Booster Rocket Engines; Solid Propellant Rocket Engines, Space Shuttle Boosters

20050192490 NASA, Washington, DC, USA
One More Time
Morring, Frank, Jr.; Aviation Week and Space Technology; July 11, 2005; ISSN 0005-2175; Volume 163, No. 2, pp. 32-33;
In English; Original contains color illustrations; Copyright; Avail: Other Sources

NASA engineers on the Hubble Space Telescope program are actively preparing a shuttle mission to service the orbiting
observatory, perhaps as early as 2007, pending a safe return to flight of the shuttle fleet. Administrator Michael D. Griffin must
give final clearance to mount the mission, scuttled by former Administrator Sean O’Keefe on what he said were safety grounds
in the wake of the Columbia accident. But Griffin, who has overturned much of O’Keefe’s policy in his three months on the
job, has already told the Hubble program to proceed as though the mission will take place. In that, he has at least the
acquiescence of Harold Gehman, the retired admiral who headed the Columbia Accident Investigation Board (CAIB). The
CAIB never intended its recommendations to preclude a shuttle-borne Hubble servicing mission, Gehman says, and its
members still believe the risk would be no greater than missions to the International Space Station (ISS).
Derived from text
Hubble Space Telescope; International Space Station; Space Shuttle Missions
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20050192642 NASA Glenn Research Center, Cleveland, OH, USA
Concept Defined for the International Space Station’s Fluids and Combustion Facility
Winsa, Edward A.; Research and Technology 1999; March 2000; 2 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy

The Fluids and Combustion Facility (FCF) will occupy three powered racks and one stowage rack on the International
Space Station (ISS). It will be a permanent modular, multiuser facility to accommodate microgravity science experiments
onboard the ISS s U.S. Laboratory Module. FCF will support NASA Human Exploration and Development of Space program
objectives requiring sustained, systematic research in the disciplines of fluid physics and combustion science. The two
disciplines share racks and mutually necessary hardware within FCF to dramatically reduce costs and effectively use ISS
resources. Even with the cost of FCF development included, experimentation using FCF on the space station will cost only
half of what it did on the space shuttles.
Derived from text
Space Programs; Combustion Chambers; Fluid Dynamics; International Space Station

20050192643 DYNACS Engineering Co., Inc., USA
Hubble Space Telescope Program on STS-95 Supported by Space Acceleration Measurement System for Free Flyers
Kacpura, Thomas J.; Research and Technology 1999; March 2000; 4 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

John Glenn’s historic return to space was a primary focus of the STS 95 space shuttle mission; however, the 83 science
payloads aboard were the focus of the flight activities. One of the payloads, the Hubble Space Telescope Orbital System Test
(HOST), was flown in the cargo bay by the NASA Goddard Space Flight Center. It served as a space flight test of upgrade
components for the telescope before they are installed in the shuttle for the next Hubble Space Telescope servicing mission.
One of the upgrade components is a cryogenic cooling system for the Near Infrared Camera and Multi-Object Spectrometer
(NICMOS). The cooling is required for low noise in the receiver’s sensitive electronic instrumentation. Originally, a passive
system using dry ice cooled NICMOS, but the ice leaked away and must be replaced. The active cryogenic cooler can provide
the cold temperatures required for the NICMOS, but there was a concern that it would create vibrations that would affect the
fine pointing accuracy of the Hubble platform.
Derived from text
Hubble Space Telescope; Space Transportation System; Acceleration Measurement

15
LAUNCH VEHICLES AND LAUNCH OPERATIONS

Includes all classes of launch vehicles, launch/space vehicle systems, and boosters; and launch operations. For related information see
also 18 Spacecraft Design, Testing and Performance; and 20 Spacecraft Propulsion and Power.

20050188586 Army Missile Command, Redstone Arsenal, AL USA
LOKI Antiaircraft Free-Flight Rocket System: Historical Summary, December 1947 - November 1955
Cagle, Mary T.; Bjork, Carold F.; Lewis, Richard M.; Newman, Paul; Apr. 1957; 72 pp.; In English
Report No.(s): AD-A434200; ORDGX-6; No Copyright; Avail: CASI; A04, Hardcopy

This special historical monograph on the LOKI Anti-Aircraft Free-Flight Rocket System was compiled for the Office,
Chief of Ordnance, in compliance with letter, ORDGX 00/700 4072, subject: ‘Historical Monograph on LOKI,” dated 5
February 1957. The material contained herein was furnished in draft form by Mr. Ernest K. Charlton, Chief of the Commodity
Coordination Branch, Plans Coordination Office. In connection with this history of the LOKI Rocket System, the reader’s
attention is invited to the special study entitled ‘Design, Development and Production of Rockets and Rocket Launchers,’
dated 1 July 1954, which was also prepared for the Office, Chief of Ordnance.
DTIC
Ammunition; Free Flight; Histories; Loki Rocket Vehicle; Sounding Rockets

20050188611 Joint Chiefs of Staff, Washington, DC USA
Joint Doctrine for Space Operations
Aug. 2002; 88 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434234; JCS-PUB-3-14; No Copyright; Avail: CASI; A0S, Hardcopy
This publication provides guidelines for planning and conducting joint space operations. It provides space doctrine
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fundamentals for all warfighters -air, land, sea, space, and special operations forces; describes the military operational
principles associated with support from and through space, and operating in space; explains US Space Command relationships
and responsibilities; and establishes a framework for the employment of space forces and space capabilities. This publication
has been prepared under the direction of the Chairman of the Joint Chiefs of Staff. It sets forth doctrine to govern the joint
activities and performance of the Armed Forces of the USA in joint operations and provides the doctrinal basis for US military
involvement in multinational and interagency operations. It provides military guidance for the exercise of authority by
combatant commanders and other joint force commanders (JFCs) and prescribes doctrine for joint operations and training. It
provides military guidance for use by the Armed Forces in preparing their appropriate plans. It is not the intent of this
publication to restrict the authority of the JFC from organizing the force and executing the mission in a manner the JFC deems
most appropriate to ensure unity of effort in the accomplishment of the overall mission.

DTIC

Military Operations; Space Missions

20050188660 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Maneuver Estimation Model for Relative Orbit Determination

Storch, Tara R.; Mar. 2005; 77 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434307; AFIT/GA/ENY/05-MO011; XC-AFRL/DET-15; No Copyright; Avail: Defense Technical
Information Center (DTIC)

While the use of relative orbit determination has reduced the difficulties inherent in tracking geosynchronous satellites that
are in close proximity, the problem is often compounded by stationkeeping operations or unexpected maneuvers. If a maneuver
occurs, observations will no longer fit predicted data, increasing the risk of misidentification and cross-tagging. The goal of
this research was to develop a model that will estimate the magnitude, direction, and time of a suspected maneuver performed
by a collocated satellite in geosynchronous orbit. Relative motion was modelled using Hill’s equations, and least squares
estimation was employed to create both a linear non-maneuver model and non-linear maneuver model. Two sets of data
(DirecTV 4S and AMC-4) for an actual satellite collocation were obtained from the Air Force Maui Optical and
Supercomputing (AMOS) site, consisting of differential right ascension and declination. Studies conducted with these
observations, along with simulation studies, indicate that it is possible to perform maneuver estimation. It was found, however,
that the amount of data required for successful convergence is much greater than that typically obtained for tracking purposes.
DTIC
Earth Orbits; Estimates; Maneuvers; Mathematical Models; Orbit Determination; Synchronous Satellites

20050188670 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Performance Study of Staging Variables on Two-Stage-to-Orbit Reusable Launch Vehicles
Nilsen, James K.; Mar. 2005; 65 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434320; AFIT/GA/ENY/05-M08; No Copyright; Avail: CASI; A04, Hardcopy

The purpose of this research is to investigate the effects of staging variables on Two-Stage-To-Orbit reusable launch
vehicles, specifically, the question of what measurable factors play important roles in staging performance. Three different
configurations (Rocket-Rocket, Turbojet-Rocket and Turbine Based Combined Cycle-Rocket) were considered. The software,
Program to Optimize Simulated Trajectories (POST), was used to analyze these configurations. Vehicle coasting time, staging
dynamic pressure and staging Mach number were all varied to determine their influence on the final payload.
DTIC
Launch Vehicles; Reusable Launch Vehicles

20050194721
NASA Lewis Launch Collision Probability Model Developed and Analyzed
Research and Technology 1998; April 1999; 2 pp.; In English; Original contains black and white illustrations; No Copyright;
Avail: CASI; AO1, Hardcopy

There are nearly 10,000 tracked objects orbiting the earth. These objects encompass manned objects, active and
decommissioned satellites, spent rocket bodies, and debris. They range from a few centimeters across to the size of the MIR
space station. Anytime a new satellite is launched, the launch vehicle with its payload attached passes through an area of space
in which these objects orbit. Although the population density of these objects is low, there always is a small but finite
probability of collision between the launch vehicle and one or more of these space objects. Even though the probability of
collision is very low, for some payloads even this small risk is unacceptable. To mitigate the small risk of collision associated
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with launching at an arbitrary time within the daily launch window, NASA performs a prelaunch mission assurance Collision
Avoidance Analysis (or COLA). For the COLA of the Cassini spacecraft, the NASA Lewis Research Center conducted an
in-house development and analysis of a model for launch collision probability. The model allows a minimum clearance criteria
to be used with the COLA analysis to ensure an acceptably low probability of collision. If, for any given liftoff time, the
nominal launch vehicle trajectory would pass a space object with less than the minimum required clearance, launch would not
be attempted at that time. The model assumes that the nominal positions of the orbiting objects and of the launch vehicle can
be predicted as a function of time, and therefore, that any tracked object that comes within close proximity of the launch
vehicle can be identified. For any such pair, these nominal positions can be used to calculate a nominal miss distance. The
actual miss distances may differ substantially from the nominal miss distance, due, in part, to the statistical uncertainty of the
knowledge of the objects positions. The model further assumes that these position uncertainties can be described with position
covariance matrices. With these, and some additional simplifying assumptions, a closed-form solution for the probability of
collision is obtained. This solution provides clear insights into how each of the independent parameters affects the probability
of collision. It shows that for a given maximum probability of collision and prior knowledge of the objects position
uncertainties and sizes, only knowledge of the nominal closest approach distance is required to make the launch/no launch
decision. The model was completed and used for the mission assurance COLA analysis for the Cassini spacecraft, which was
launched on a Titan IV/Centaur rocket on October 15, 1997. Although the model was specifically developed for the Cassini
mission, it is clearly applicable for other launches as well. The effect of COLA closures on the launch window is shown. The
bar represents the entire 140-min launch window on October 15, 1997; the blackened areas represent the loss of launch
opportunities due to the potential for a collision with an orbiting object.

Author

Collision Avoidance; Launch Vehicles; Models, Probability Theory; NASA Space Programs

20050196058 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Weight Analysis of Two-Stage-To-Orbit Reusable Launch Vehicles for Military Applications

Caldwell, Richard A.; Mar. 2005; 119 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434888; AFIT/GA/ENY/05-M02; No Copyright; Avail: Defense Technical Information Center (DTIC)
In response to Department of Defense (DoD) requirements for responsive and low-cost space access, this design study

provides an objective empty weight analysis of potential reusable launch vehicle (RLV) configurations. Each two-stage-to-

orbit (TSTO) RLV has a fixed payload requirement of 20,000 Ibf to low Earth orbit. The propulsion systems considered in this

study include pure rocket, pure turbine, rocket-based-combined-cycle (RBCC), and turbine-based-combined-cycle (TBCC).

The hydrocarbon dual-mode scramjet (DMSJ) engines used in the RBCC and TBCC propulsion systems represent possible

applications of the current research being performed in the U.S. Air Force HyTech program. Two sensitivity analyses were

then performed on areas of interest directly affecting the propulsion systems in this study, including the effects of orbiter fuel

selection, as well as the effects of increasing the turbine installed thrust to weight ratios for the RLVs utilizing afterburning

turbine engines. The vertical-takeoff-horizontal-landing (VTHL) RLVs have an empty weight advantage over the horizontal-

takeoff-horizontal-landing (HTHL) RLVs. The orbiter propellant switch has either negligible or no empty weight savings for

the VTHL RLVs, while it leads to substantial empty weight savings for the HTHL RLVs. For the HTHL RLVs, increasing the

turbine installed thrust to weight ratio causes a significant decrease in empty weight.

DTIC

Launch Vehicles; Military Technology; Reusable Launch Vehicles; Weight Analysis

20050196065 Cornell Univ., Ithaca, NY USA
Mission Support for the Communication/Navigation Outage Forecast System
Hysell, D. L.; Dec. 2004; 9 pp.; In English
Contract(s)/Grant(s): F19628-03-C-0067; Proj-1010
Report No.(s): AD-A434897; AFRL-VS-HA-TR-2005-1013; No Copyright; Avail: CASI; A02, Hardcopy

This project provides mission support for the Communication/Navigation Outage Forecast System (C/NOFS) under BAA
VS-03-01 during its first 4 years of operation. Cornell is required to support the mission with ground-based radar observations
of background ionospheric parameters and of equatorial spread F events from the Jicamarca Radio Observatory near Lima,
Peru. In the pre-launch period for C/NOFS, Cornell and Jicamarca contributed to the project by measuring plasma density,
drift, temperature, and composition profiles during eight campaign periods. The data were processed and made available to
AFRL for model validation and also for the Defense Meteorological Satellite Program (DMSP) CalVal operations. Cornell also
developed an extensive collection of codes for processing incoherent scatter data from the Altair radar, which also will provide
support for the C/NOFS mission. Finally, Cornell undertook a new theoretical formulation of the ionospheric stability problem
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that stresses the role of shear instabilities in preconditioning the post-sunset ionosphere. The work led to the production of two
manuscripts (published or in press) and to a number of presentations.

DTIC

Forecasting; Incoherent Scattering; lonospheric Disturbances; Meteorological Radar; Meteorological Satellites; Navigation,
Transmission Loss

20050196076 Space and Missile Systems Organization, Los Angeles AFB, CA USA

Environmental Impact Analysis Process. Final Environmental Assessment U.S. Air Force Advanced Extremely High
Frequency Satellite Program (AEHF)

Behrens, Paul; Brown, Karen; Davis, Anthony; Latimer, J. D.; Martin, John C.; Peten, Rachey; Roy, Paula; Wooten, R. C.;
Feb. 2001; 53 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434921; No Copyright; Avail: Defense Technical Information Center (DTIC)

The USA Air Force (USAF) currently operates the Milstar satellite system to provide Military Satellite Communication
Systems (MILSATCOM) to compliment the Air Force’s Satellite Communication System, Navy’s Fleet Satellite
Communication System, and the Defense Satellite Communication System. Milstar utilizes integrated defense
communications controlled from a small, continental USA based force structure. The Milstar I system was designed as an
advanced communications network consisting of three primary elements: a constellation of six satellites, a satellite ground
control systems, and individual user terminals. Initially conceived in 1983, this system was designed to meet the joint service
requirements to simultaneously provide: (1) the tactical forces with critical command and control communications, (2) the
National Command Authorities (NCA) with Single Integrated Operation Plan (SIOP) execution and (3) the Strategic Forces
with direction and report back capability. To meet user requirements, the satellite and terminal communication elements of the
Miltar system were designed with a Low Data Rate (LDR) capability.

DTIC
Communication Satellites; Environmental Surveys; Extremely High Frequencies; Military Spacecraft

20050196135 Air Force Academy, CO USA

‘All Our Tomorrows’: A Long-Range Forecast of Global Trends Affecting Arms Control Technology
Smith, James M.; Larsen, Jeffrey A.; Jun. 2002; 59 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435012; INSS-OP-44; No Copyright; Avail: Defense Technical Information Center (DTIC)

This is the 44th volume in the Occasional Paper series of the USA Air Force Institute for National Security Studies
(INSS). This report summarizes a three-phase research project undertaken by the USAF Institute for National Security Studies
on behalf of the Defense Threat Reduction Agency to forecast long-range global trends affecting arms control technologies.
The report projects the international political, economic, and scientific environments to the year 2015. It posits economic and
technological drivers as shaping the system, including its military and political dimensions. The result will be a two-tiered
system, with great danger arising from significant proliferation in the second tier and the transition zone between tiers. The
report next draws conclusions from this likely future for the scope, value, and practice of arms control. Arms control will be
focused less on limitation and reduction of existing weapons, although the endgame between the USA and Russia will remain
a significant effort. The focus will shift to the less well-defined realm of counterproliferation, and to marginal, failing, and
failed states as well as nontraditional and non-state actors. New dimensions will be added, including control efforts toward
small arms, advanced conventional weapons, military space, and information operations. The report then extrapolates from
this future to assess the likely arms control technology requirements in cooperative, noncooperative, intrusive, and
nonintrusive regimes. The projection here is continuing requirements for each of these specialized sets of technologies, with
particular emphasis on multiple-use technologies for remote arms control compliance and verification monitoring as well as
for intelligence detection and collection.

DTIC

Forecasting; International Relations; Trend Analysis; Trends; United States

20050196202 Air Force Research Lab., Edwards AFB, CA USA

AFRL MicroPPT Development for Small Spacecraft Propulsion

Spanjers, Gregory G.; Bromaghim, Daron R.; Lake, James; White, David; Schilling, John H.; Bushman, Stewart; Antonsen,
Erik L.; Burton, Rodney L.; Keidar, Michael; Boyd, Iain D.; Jul. 2002; 13 pp.; In English

Contract(s)/Grant(s): Proj-1011

Report No.(s): AD-A435108; AIAA-2002-3974; No Copyright; Avail: Defense Technical Information Center (DTIC)
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A class of miniaturized pulsed plasma thrusters (PPT), known as MicroPPTs, is currently in development at the Air Force
Research Laboratory, Edwards Research Site, California. The MicroPPTs use a surface discharge across solid Teflon propellant
to provide precise impulse bits in the 10 micro-newton-per-second range. In the near term, these thrusters can provide
propulsive attitude control on 150-kg-class spacecraft using one-fifth the dry mass of conventional torque rods and reaction
wheels. Eventually these thrusters are designed for primary and attitude control propulsion on future 25-kg class spacecraft.
Efforts to characterize MicroPPT performance and the thruster plume are underway. To this end, a modified torsional thrust
stand has been developed for the purpose of accurately measuring the low-level thrust generated by the MicroPPT. A Herriott
Cell interferometer is introduced to establish the electron and neutral densities in the thruster plume. Comparison of the
measured electron density with modeling predictions shows close agreement. Additionally, a Pockels cell has been developed
to provide a zero-impedance MicroPPT breakdown voltage measurement, and an intensified CCD array has been used to
characterize the divergence of both the thruster plume and the particulate emission. A synopsis is also presented of the status
of the thruster development, including lifetime, thermal, and environmental testing.

DTIC
Miniaturization; Propulsion System Configurations; Propulsion System Performance; Pulsed Plasma Thrusters, Spacecraft
Propulsion; Unmanned Spacecraft

20050196268 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Orbit Estimation Algorithms for a Microsatellite Rendezvous With a Non-Cooperative Target

Heslin, John P.; Mar. 2005; 184 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435238; AFIT/GSS/ENY/05-M02; No Copyright; Avail: Defense Technical Information Center (DTIC)
This study investigated the minimum requirements to establish a satellite tracking system architecture for a microsatellite

to rendezvous with a non-cooperative target satellite. A prototype optical tracking system was reviewed with emphasis on a

proposed tactical employment that could be used by technologically unsophisticated state or non-state adversaries. With the

tracking system architecture selected, simulated tracking data was processed with a Non-Linear Least Squares batch orbit

estimation algorithm and a Bayes sequential orbit determination filter to update the target satellite’s state vector.

DTIC

Algorithms; Artificial Satellites; Microsatellites; Optical Tracking, Satellite Tracking; Targets

20050196546 Aerospace Corp., El Segundo, CA USA

SMC Orbital/Sub-Orbital Debris Mitigation User’s Handbook, Version 1.0

Campbell, W. S.; Nerio, D. M.; Jul. 2002; 70 pp.; In English; Original contains color illustrations
Report No.(s): AD-A435172; No Copyright; Avail: Defense Technical Information Center (DTIC)

The purpose of this handbook is to provide Space and Missile Systems Center (SMC) space system developers a reference
for use in satisfying DoD and National Space Policy regarding the Mitigation and Control of space debris. Meeting policy
objectives involves mitigation of the effects of the debris environment on military space systems as well as mitigation of the
effects of military space systems on other users of space. This handbook is intended to be a source of information to assist
space system developers, planners, and operators in mitigating the effects of debris to assure minimal impact on their systems
and on other users of space through proper design and operations. In addition, this handbook acquaints SMC space system
developers with the various types of space hazards as well as current debris mitigation practices of SMC space programs.
Metrics for determining the cost effectiveness of mitigation measures will be developed for inclusion in later versions of the
handbook.

DTIC
Aerospace Systems; Debris; Handbooks;, Manuals; Orbits, Space Debris

16
SPACE TRANSPORTATION AND SAFETY

Includes passenger and cargo space transportation, e.g., shuttle operations; and space rescue techniques. For related information see
also 03 Air Transportation and Safety; 15 Launch Vehicles and Launch Operations; and 18 Spacecraft Design, Testing and Performance.
For space suits see 54 Man/System Technology and Life Support.

20050195875 Analex Corp., USA

Propulsion Integrated Vehicle Health Management Technology Experiment (PITEX) Conducted

Maul, William A.; Chicatelli, Amy K.; Fulton, Christopher E.; Research and Technology 2003; May 2004; 5 pp.; In English;
Original contains color illustrations; No Copyright; Avail: CASI; AO1, Hardcopy
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The Propulsion Integrated Vehicle Health Management (IVHM) Technology Experiment (PITEX) is a continuing NASA
effort being conducted cooperatively by the NASA Glenn Research Center, the NASA Ames Research Center, and the NASA
Kennedy Space Center. It was a key element of a Space Launch Initiative risk-reduction task performed by the Northrop
Grumman Corporation in El Segundo, California. PITEX’s main objectives are the continued maturation of diagnostic
technologies that are relevant to second generation reusable launch vehicle (RLV) subsystems and the assessment of the
real-time performance of the PITEX diagnostic solution. The PITEX effort has considerable legacy in the NASA IVHM
Technology Experiment for X-vehicles (NITEX) that was selected to fly on the X-34 subscale RLV that was being developed
by Orbital Sciences Corporation. NITEX, funded through the Future-X Program Office, was to advance the technology-
readiness level of selected IVHM technologies within a flight environment and to begin the transition of these technologies
from experimental status into RLV baseline designs. The experiment was to perform realtime fault detection and isolation and
suggest potential recovery actions for the X-34 main propulsion system (MPS) during all mission phases by using a
combination of system-level analysis and detailed diagnostic algorithms.

Author
Spacecraft Launching; Fault Detection; Health, Management Systems, Reusable Launch Vehicles

20050196617 NASA Johnson Space Center, Houston, TX, USA
STS-114 Flight Day 1 Highlights
[2005]; In English; 28 min., 40 sec. playing time, in color, with sound
Report No.(s): BRF-1438A; No Copyright; Avail: CASI; V02, Videotape-VHS; B02, Videotape-Beta

Video coverage of NASA’s Return to Flight begins with the pre-flight meal and suit-up of the STS-114 crew (Commander
Eileen Collins, Pilot James Kelly, Mission Specialists Soichi Noguchi, Stephen Robinson, Andrew Thomas, Wendy Lawrence,
and Charles Camarda), and its departure for the launch pad on the Astrovan. The astronauts board Space Shuttle Discovery
and are seated. Arms on the launch pad’s Fixed Service Structure pull away, and Discovery is shown from liftoff through
booster separation. Video of the ascent from a new camera onboard the External Tank (ET) is included, which features views
of the ET’s bipod and the tank’s separation from the orbiter, with Earth in the background. During a change of shift at Mission
Control Center, staff members congratulate the Shuttle crew, and Commander Collins thanks them.
CASI
Discovery (Orbiter); Liftoff (Launching); Spacecrews; Crew Procedures (Preflight); Preflight Operations

20050196704 NASA Johnson Space Center, Houston, TX, USA
STS-114 Flight Day 4 Highlights
[2005]; In English
Report No.(s): BRF-1438D; No Copyright; Avail: CASI; V03, Videotape-VHS; B03, Videotape-Beta

Video coverage of Day 4 continues the Return to Flight mission of STS-114. The crew of Space Shuttle Discovery
(Commander Eileen Collins, Pilot James Kelly, Mission Specialists Soichi Noguchi, Stephen Robinson, Andrew Thomas,
Wendy Lawrence, and Charles Camarda) and the Expedition 11 crew (Commander Sergei Krikalev and NASA ISS Science
Officer and Flight Engineer John Phillips) of the International Space Station (ISS) cooperated on several activities. These were
the installation of the Raffaello Multipurpose Logistics Module onto the Common Bearthing Mechanism of the Unity module
of the ISS by the Space Station Remote Manipulator System, an interview of Collins and Thomas, primarily focusing on foam
shedding and shuttle safety, and use of the Orbiter Boom Sensor System by the Shuttle Remote Manipulator System to follow
up on ground-based inspection of the thermal protection beneath Discovery.
CASI
Discovery (Orbiter); International Space Station; Spacecrews; Installing; Multi-Purpose Logistics Modules

20050196708 NASA Johnson Space Center, Houston, TX, USA
STS-114 Flight Day 5 Highlights
July 30, 2005; In English; 33 min., 3 sec. playing time, in color, with sound
Report No.(s): BRF-1438E; No Copyright; Avail: CASI; V03, Videotape-VHS; B03, Videotape-Beta

Highlights of Day 5 of the STS-114 Return to Flight mission (Commander Eileen Collins, Pilot James Kelly, Mission
Specialists Soichi Noguchi, Stephen Robinson, Andrew Thomas, Wendy Lawrence, and Charles Camarda) include video
coverage of an extravehiclular activity (EVA) by Noguchi and Robinson. The other crew members of Discovery are seen on
the flight deck and mid-deck helping the astronauts to suit-up. The objectives of the EVA are to test repair techniques on
sample tiles in the shuttle’s payload bay, to repair electrical equipment for a gyroscope on the International Space Station
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(ISS), and to install a replacement GPS antenna on the ISS. Noguchi and Robinson use a caulk gun and a putty knife to repair
the sample tiles. The video contains several Earth views, including one of Baja California.

CASI

Discovery (Orbiter); International Space Station; Spacecrews, Extravehicular Activity;, Space Maintenance; Orbital Workers

20050196709 NASA Johnson Space Center, Houston, TX, USA
STS-114 Flight Day 3 Highlights
[2005]; In English; 37 min., 35 sec. playing time, in color, with sound
Report No.(s): BRF-1438C; No Copyright; Avail: CASI; V03, Videotape-VHS; B03, Videotape-Beta

Video coverage of Day 3 includes highlights of STS-114 during the approach and docking of Discovery with the
International Space Station (ISS). The Return to Flight continues with space shuttle crew members (Commander Eileen
Collins, Pilot James Kelly, Mission Specialists Soichi Noguchi, Stephen Robinson, Andrew Thomas, Wendy Lawrence, and
Charles Camarda) seen in onboard activities on the fore and aft portions of the flight deck during the orbiter’s approach.
Camarda sends a greeting to his family, and Collins maneuvers Discovery as the ISS appears steadily closer in sequential still
video from the centerline camera of the Orbiter Docking System. The approach includes video of Discovery from the ISS
during the orbiter’s Rendezvous Pitch Maneuver, giving the ISS a clear view of the thermal protection systems underneath
the orbiter. Discovery docks with the Destiny Laboratory of the ISS, and the shuttle crew greets the Expedition 11 crew
(Commander Sergei Krikalev and NASA ISS Science Officer and Flight Engineer John Phillips) of the ISS onboard the station.
Finally, the Space Station Remote Manipulator System hands the Orbiter Boom Sensor System to its counterpart, the Shuttle
Remote Manipulator System.
CASI
Spacecrews; Discovery (Orbiter); International Space Station; Spacecraft Docking; Space Rendezvous; Crew Procedures
(Inflight); Spacecraft Maneuvers

20050196712 NASA Johnson Space Center, Houston, TX, USA
STS-114 Flight Day 6 Highlights
August 2005; In English; 38 min., 11 sec. playing time, in color, with sound
Report No.(s): BRF-1438F; No Copyright; Avail: CASI; V03, Videotape-VHS; B03, Videotape-Beta

Day 6 is a relatively quiet day for the STS-114 crew. The main responsibility for crew members of Space Shuttle
Discovery (Commander Eileen Collins, Pilot James Kelly, Mission Specialists Soichi Noguchi, Stephen Robinson, Andrew
Thomas, Wendy Lawrence, and Charles Camarda) and the Expedition 11 crew of the International Space Station (ISS)
(Commander Sergei Krikalev and NASA ISS Science Officer and Flight Engineer John Phillips) is to unload supplies from
the shuttle payload bay and from the Raffaello Multipurpose Logistics Module onto the ISS. Several of the astronauts answer
interview questions from the news media, with an emphasis on the significance of their mission for the Return to Flight, shuttle
damage and repair, and the future of the shuttle program. Thomas announces the winners of an essay contest for Australian
students about the importance of science and mathematics education. The video includes the installation of a stowage rack for
the Human Research Facility onboard the ISS, a brief description of the ISS modules, and an inverted view of the Nile Delta.
CASI
Discovery (Orbiter); International Space Station; Spacecrews; Crew Procedures (Inflight); Payload Transfer

20050196714 NASA Johnson Space Center, Houston, TX, USA
STS-114 Flight Day 2 Highlights
[2005]; In English; 25 min., playing time, in color, with sound
Report No.(s): BRF-1438B; No Copyright; Avail: CASI; V02, Videotape-VHS; B02, Videotape-Beta

Video coverage of NASA’s Return to Flight continues with highlights from Day 2 of STS-114. After a wake-up song from
Mission Control Center, the crew of Space Shuttle Discovery (Commander Eileen Collins, Pilot James Kelly, Mission
Specialists Soichi Noguchi, Stephen Robinson, Andrew Thomas, Wendy Lawrence, and Charles Camarda) inspects the orbiter
for damage using a camera on the Shuttle Remote Manipulator System (SRMS). The SRMS, a robot arm, extends its length
by grappling the new Orbiter Boom Sensor System, in order to image Discovery’s wing leading edges and the underside of
its nose. After the boom is stowed in the payload bay, the top and sides of the crew cabin are then imaged, including the
Reaction Control System jets. The Shuttle’s Ku-band antenna is then deployed. The video includes scenes of the payload bay
contents, and crew members on the flight deck.
Author
Discovery (Orbiter); Spacecrews; Remote Manipulator System; Inspection; Video Equipment; Booms (Equipment)
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20050196715 NASA Johnson Space Center, Houston, TX, USA
STS-114 Flight Day 7 Highlights
August 02, 2005; In English; 24 min., 44 sec. playing time, in color, with sound
Report No.(s): BRF-1438G; No Copyright; Avail: CASI; V02, Videotape-VHS; B02, Videotape-Beta

The main event of Day 7 is an extravehicular activity (EVA) to remove a failed Control Moment Gyroscope (CMG) from
the Z1 Truss of the International Space Station (ISS) (Commander Sergei Krikalev and NASA ISS Science Officer and Flight
Engineer John Phillips), and install a replacement stored in the payload of Space Shuttle Discovery (Commander Eileen
Collins, Pilot James Kelly, Mission Specialists Soichi Noguchi, Stephen Robinson, Andrew Thomas, Wendy Lawrence, and
Charles Camarda). Discovery astronauts Noguchi and Robinson are assisted in suit-up by their fellow crew members, Noguchi
is carried by the Space Station Remote Manipulator System between Discovery’s payload bay and the Z1 truss in order to
exchange the gyroscopes with help from the pistol grip tool. Mission Control speaks to him during the EVA in order to
troubleshoot the power and data connectors for new CMG. When back in the open payload bay, Noguchi and Robinson pose
for pictures of each other and the Earth.
CASI
Discovery (Orbiter); International Space Station; Extravehicular Activity; Space Maintenance; Orbital Workers, Spacecrews;
Control Moment Gyroscopes

20050196716 NASA Johnson Space Center, Houston, TX, USA
STS-114 Flight Day 8 Highlights
August 02, 2005; 3 pp.; In English; 29 min., 08 sec. playing time, in color, with sound
Report No.(s): BRF-1438H; No Copyright; Avail: CASI; V02, Videotape-VHS; B02, Videotape-Beta

The major activities of Day 8 for the STS-114 crew of the Space Shuttle Discovery (Commander Eileen Collins, Pilot
James Kelly, Mission Specialists Soichi Noguchi, Stephen Robinson, Andrew Thomas, Wendy Lawrence, and Charles
Camarda) and the Expedition 11 crew of the International Space Station (ISS) (Commander Sergei Krikalev and NASA ISS
Science Officer and Flight Engineer John Phillips) are a press conference and a conversation with President Bush. The two
crews are interviewed by American, Japanese, and Russian media. Discovery crew members on the shuttle’s mid-deck review
paperwork regarding the impending extravehicular activity (EVA) to remove gap fillers from underneath the orbiter, and the
Space Station Remote Manipulator System grapples the External Stowage Platform-2 in the Shuttle’s payload bay. Finally,
Mission control grants the shuttle crew some time off.
CASI
Spacecrews; News Media; Discovery (Orbiter); International Space Station

20050198892 NASA Johnson Space Center, Houston, TX, USA
STS-114 Flight Day 9 Highlights
August 03, 2005; In English; 25 min., 53 sec. playing time, in color, with sound
Report No.(s): BRF-14381; No Copyright; Avail: CASI; V02, Videotape-VHS; B02, Videotape-Beta

The highlight of Day 9 is the third extravehicular activity (EVA) of the STS-114 mission (Commander Eileen Collins,
Pilot James Kelly, Mission Specialists Soichi Noguchi, Stephen Robinson, Andrew Thomas, Wendy Lawrence, and Charles
Camarda). Astronauts Noguchi and Robinson are seen preparing for the EVA in the closed payload bay of Space Shuttle
Discovery; on the EVA they install on the International Space Station (ISS) a Materials on the International Space Station
Experiments (MISSE) unit, an External Stowage Platform (ESP-2), and a wireless antenna. The astronauts are seen working
on the ISS under different lighting conditions, and use a pistol-grip tool to remove ESP-2 from the shuttle payload bay. The
Space Station Remote Manipulator System then carries Robinson to the underside of the Discovery orbiter, where he
communicates with Mission Control during the delicate and unprecedented removal of gap fillers from between the shuttle’s
tiles. Before and the after the EVA the video includes views of a damaged thermal blanket beneath the shuttle cockpit window.
Other views of the shuttle include pans along the underside and topside by the Orbiter Boom Sensor System. The video also
includes a view from orbit of Kazakhstan.
CASI
Discovery (Orbiter); Spacecrews; Orbital Workers; Extravehicular Activity; International Space Station; Aerospace Safety;
Space Maintenance
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17
SPACE COMMUNICATIONS, SPACECRAFT COMMUNICATIONS, COMMAND AND TRACKING

Includes space systems telemetry; space communications networks; astronavigation and guidance; and spacecraft radio blackout. For
related information see also 04 Aircraft Communications and Navigation; and 32 Communications and Radar.

20050192508 European Space Agency. European Space Operations Center, Darmstadt, Germany

The ESA/ESOC IGS Analysis Center Technical Report 2002

Romero, I.; Dow, J. M.; Zandbergen, R.; Feltens, J.; Garcia, C.; Boomkamp, H.; Perez, J.; International GPS Service 2001 -

2002 Technical Reports; September 2004, pp. 53-58; In English; See also 20050192500; Original contains color illustrations;

No Copyright; Avail: CASI; A02, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document
This report gives an overview of the ESOC Analysis Centre activities and a presentation of the IGS activities at ESOC

during the year 2002. This year the ESOC AC activities have continued uninterrupted and have consolidated with the timely

delivery of all the products part of the IGS and participation in several of the IGS Working Groups and Pilot Projects. There

have been no major changes to the routine processing during 2002, only some small changes to the processing strategies as

outlined and described in this paper. Currently ESOC’s GPS-TDAF (Tracking and data Analysis Facility) handles

automatically the ESA ground receiver network, the IGS network data retrieval and storage and all of the routine daily and

weekly data processing of the different IGS products. The system is capable of performing autonomous operations for up to

five days. Information is available on the website: http://nng.esoc.esa.de/gps/gps.html

Derived from text
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20050195836 NASA Glenn Research Center, Cleveland, OH, USA
Advanced Communications Technology Satellite (ACTS) Used for Inclined Orbit Operations
Bauer, Robert A.; Research and Technology 1999; March 2000; 2 pp.; In English; No Copyright; Avail: CASI; AO1, Hardcopy
The Advanced Communications Technology Satellite (ACTS) is operated by the NASA Glenn Research Center at Lewis
Field 24 hours a day, 7 days a week. ACTS, which was launched in September 1993, is in its 7th year of operations, far
exceeding the system s planned 2 years of operations and 4 years of designed mission life. After 5 successful years of operating
as a geostationary satellite, the spacecraft s North-South stationkeeping was discontinued in August 1998. The system is now
operating in an inclined orbit that increases at a rate of 0.8 /yr. With only scarce fuel remaining, operating in this mode extends
the usage of the still totally functional payload. Although tracking systems are now needed on the experimenter Earth stations,
experiment operations have continued with very little disruption. This is the only known geosynchronous Ka-band (30/20
GHz) spot-beam satellite operating in an inclined orbit. The project began its transition from geostationary operations to
inclined operations in August 1998. This did not interrupt operations and was transparent to the experimenters on the system.
For the space segment, new daily procedures were implemented to maintain the pointing of the system s narrow 0.3 spot beams
while the spacecraft drifts in the North-South direction. For the ground segment, modifications were designed, developed, and
fielded for the three classes of experimenter Earth stations. With the next generation of commercial satellite systems still being
developed, ACTS remains the only operational testbed for Ka-band geosynchronous satellite communications over the
Western hemisphere. Since inclined orbit operations began, the ACTS experiments program has supported 43 investigations
by industry, Government, and academic organizations, as well as four demonstrations. The project s goals for inclined-orbit
operations now reflect a narrower focus in the types of experiments that will be done. In these days of ‘faster, better, cheaper,’
NASA is seeking to gain greater relevance to the agency s mission from these experiments. One area that is of much interest
both to NASA and the commercial world is the investigation of protocol issues related to the interoperability of satellites with
terrestrial networks, such as Transmission Control Protocol/Internet Protocol (TCP/IP) and Asynchronous Transfer Mode
(ATM) over wideband satellites. Other experiment areas of interest are supporting the U.S. Government and NASA as they
begin using commercial space assets to meet their communications needs, evaluating issues related to operating a spot-beam
satellite in inclined orbit, and evaluating new Ka-band hardware that requires a satellite link. ACTS is now in its last year of
operations. Operations are planned through June 2000, when after 81 months of operations, this very successful spacecraft will
be superorbited and made inert.
Author
ACTS; Technology Utilization; Geosynchronous Orbits

20050195837 NASA Glenn Research Center, Cleveland, OH, USA

Satellite Broadcast of Graphical Weather Data Flight Tested

Mallasch, Paul G.; Research and Technology 1999; March 2000; 2 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy
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NASA Glenn Research Center at Lewis Field’s aviation Weather Information Communications (WINCOMM) and NASA
Langley Research Center’s Aviation Weather Information (AWIN) programs collaborated in a flight test and evaluation of a
worldwide weather data-link capability using satellites. This successful flight testing moves NASA closer to its goal of
developing advanced communications and information technologies to enable high-quality and timely dissemination of
aviation weather information to all relevant users on the aviation information network. Recognized as a major contributing
factor in aviation accidents and incidents, weather contributes directly or indirectly to nearly 80 percent of fatal general
aviation (small private aircraft) accidents. In 1997, the Aeronautics Safety Investment Strategy Team s weather team produced
a prioritized list of investment areas under weather accident prevention. Weather data dissemination is the most critical and
highest ranked priority on the list. NASA’s Aviation Safety Program founded the Aviation Weather Information initiative to
focus efforts on significantly reducing the number of weather-related aviation fatalities. Access to accurate and timely weather
data could contribute to a major reduction of weather-related incidents and accidents. However, a cost-effective solution has
eluded most general aviation pilots because of the high cost of onboard weather radar equipment. Rockwell Collins, through
a contract with NASA and in cooperation with WorldSpace Corporation, successfully completed ground and flight testing of
a receiver and antenna in Johannesburg, South Africa. This NASA/Rockwell Collins project is an evaluation of worldwide
weather data-link capability using transmissions from the Satellite Digital Audio Radio Services (S DARS) AfriStar satellite.
Owned and operated by WorldSpace, AfriStar is a geostationary satellite that broadcasts commercial digital audio services to
stationary and mobile platforms. S DARS satellites are the most powerful communications satellites produced to date,
allowing users to receive signals using simple, low-cost patch antennas instead of more expensive, beam-steered antenna
arrays. Engineers connected an inexpensive, commercially available radio receiver to a laptop computer and an antenna
designed and built by Rockwell Collins, enabling them to receive WorldSpace signals from the AfriStar satellite during flight
tests. WorldSpace broadcast their composite color graphical weather data files, which were multiplexed with normal audio
streams, to the flat patch antenna mounted on a single-engine aircraft. The aircraft was equipped with a modified commercial
S-DARS receiver, a Global Positioning Satellite (GPS) receiver, and a laptop computer with color display. Continuous data
reception occurred during normal aircraft maneuvers performed throughout takeoff, cruise, and landing operations. In addition,
engineers monitored receiver power levels during steep turns and banks. In most instances, the receiver was able to maintain
acceptable power levels during all phases of flight and to obtain weather data with little or with the successful completion of
ground and flight testing of a receiver and antenna in Johannesburg, South Africa, the team has started to prepare for
experiments using highspeed aircraft in areas of the world with limited access to timely weather data. NASA plans to provide
a more advanced antenna design and consultation support. This successful test of real-time aviation-related weather data is a
positive step toward solving communications-specific issues associated with the dissemination of weather data directly to the
cockpit.
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20050195838 NASA Glenn Research Center, Cleveland, OH, USA
Proposal Drafted for Allocating Space-to-Space Frequencies in the GPS Spectrum Bands
Spence, Rodney L.; Research and Technology 1999; March 2000; 4 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

Radionavigation Satellite Service (RNSS) systems such as the U.S. Global Positioning System (GPS) and the Russian
Global Navigation Satellite System (GLONASS) are primarily being used today in the space-to-Earth direction (i.e., from GPS
satellite to Earth user) for a broad range of applications such as geological surveying; aircraft, automobile, and maritime
navigation; hiking and mountain climbing; and precision farming and mining. However, these navigation systems are being
used increasingly in space. Beginning with the launch of the TOPEX/Poseidon remote-sensing mission in 1992, over 90 GPS
receivers have flown onboard spacecraft for such applications as real-time spacecraft navigation, three-axis attitude control,
precise time synchronization, precision orbit determination, and atmospheric profiling. In addition to use onboard many
science spacecraft, GPS has been used or is planned to be used onboard the shuttles, the International Space Station, the
International Space Station Emergency Crew Return Vehicle, and many commercial satellite systems such as Orbcomm,
Globalstar, and Teledesic. From a frequency spectrum standpoint, however, one important difference between the space and
terrestrial uses of GPS is that it is being used in space with no interference protection. This is because there is no frequency
allocation for the space-to-space use of GPS (i.e., from GPS satellite to user spacecraft) in the International
Telecommunications Union (ITU) regulatory table of frequency allocations. If another space-based or groundbased radio
system interferes with a spaceborne GPS user, the spaceborne user presently has no recourse other than to accept the
interference. Consequently, for the past year and a half, the NASA Glenn Research Center at Lewis Field and other
Government agencies have been working within ITU toward obtaining a GPS space-to-space allocation at the next World
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Radio Conference in the year 2000 (WRC 2000). Numerous interference studies have been conducted in support of a primary
space-tospace allocation in the 1215- to 1260-MHz and 1559- to 1610-MHz RNSS bands. Most of these studies and analyses
were performed by Glenn and submitted as U.S. input documents to the international Working Party 8D meetings in Geneva,
Switzerland. In the structure of the ITU, Working Party 8D is responsible for frequency spectrum issues in the RNSS and the
mobile satellite service (MSS). The full texts of the studies are available from the ITU web site under Working Party 8D
contributions. Note that because spaceborne RNSS receivers operate in a receive-only mode with navigation signals already
being broadcast toward the Earth, the addition of a space-tospace allocation will not result in interference with other systems.
A space-based RNSS receiver, however, could experience interference from systems of other services, including intraservice
interference from other RNSS systems. The interference scenarios examined in the studies can be inferred from the following
frequency allocation charts. In these charts, services labeled in all capital letters (e.g., ‘“ARNS’) have primary status, whereas
those labeled with sentence-style capitalization (e.g., ‘Amateur radio’) have secondary status (i.e., a service with secondary
status cannot claim interference protection from or cause harmful interference to a service with primary status). Charts
showing the ITU frequency allocations in the 960 to 1350 MHZ range and the 1525-1660 MHZ range are discussed and
presented.
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20050195839 NASA Glenn Research Center, Cleveland, OH, USA
Low-Cost Tracking Ground Terminal Designed to Use Cryogenically Cooled Electronics
Wald, Lawrence W.; Romanofsky, Robert R.; Warner, Joseph D.; Research and Technology 1999; March 2000; 3 pp.; In
English; Original contains color illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

A computer-controlled, tracking ground terminal will be assembled at the NASA Glenn Research Center at Lewis Field
to receive signals transmitted by the Glenn’s Direct Data Distribution (D3) payload planned for a shuttle flight in low Earth
orbit. The terminal will enable direct data reception of up to two 622-megabits-per-second (Mbps) beams from the
space-based, K-band (19.05-GHz) transmitting array at an end-user bit error rate of up to 10(exp -12). The ground terminal
will include a 0.9-m-diameter receive-only Cassegrain reflector antenna with a corrugated feed horn incorporating a dual
circularly polarized, K-band feed assembly mounted on a multiaxis, gimbaled tracking pedestal as well as electronics to
receive the downlink signals. The tracking system will acquire and automatically track the shuttle through the sky for all
elevations greater than 20 above the horizon. The receiving electronics for the ground terminal consist of a six-pole microstrip
bandpass filter, a three-stage monolithic microwave integrated circuit (MMIC) amplifier, and a Stirling cycle cryocooler (1 W
at 80 K). The Sterling cycle cryocooler cools the front end of the receiver, also known as the low-noise amplifier (LNA), to
about 77 K. Cryocooling the LNA significantly increases receiver performance, which is necessary so that it can use the
antenna, which has an aperture of only 0.9 m. The following drawing illustrates the cryoterminal.
Author
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20050195840 NASA Glenn Research Center, Cleveland, OH, USA
Feasibility Activities Completed for the Direct Data Distribution (D(sup )3) Experiment
Wald, Lawrence W.; Research and Technology 1999; March 2000; 2 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

The Direct Data Distribution (D(sup 3)) project being designed at the NASA Glenn Research Center at Lewis Field will
demonstrate a high-performance communications system that transmits information at up to 1.2 gigabits per second (Gbps)
from an advanced technology payload carried by the space shuttles in low Earth orbit to small (0.9-m) autonomously tracking
terminals on the Earth. The flight communications package features a solid-state, phased-array antenna operating in the
commercial K-band frequency that electronically steers two independently controlled downlink beams toward low-cost
tracking ground terminals. The array enables agile, vibration-free beam steering at reduced size and weight with increased
reliability over traditional mechanically steered reflectors. The flight experiment will also demonstrate efficient digital
modulation technology that allows transmission of substantially increased amounts of latency-tolerant data (up to 72 Gb of
data per minute of contact time) with very high quality (10(exp -11) bit error rate). D(sup 3) enables transmission from
low-Earth-orbit science spacecraft, the shuttles, or the International Space Station directly to NASA field centers and principle
investigator sites, or directly into the commercial terrestrial telecommunications network for remote distribution and archive.
The ground terminal features a cryocooled receiver for ultralow noise and a reduced antenna aperture as well as open-loop
tracking for unattended operations. The D(sup 3) technology validation and service demonstration will help to facilitate
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NASA'’s transition from using Government-owned communications assets to using commercially provided services.
Derived from text
Feasibility Analysis; Space Shuttle Payloads; Communication Equipment; Space Communication

18
SPACECRAFT DESIGN, TESTING AND PERFORMANCE
Includes satellites; space platforms; space stations; spacecraft systems and components such as thermal and environmental controls;
and spacecraft control and stability characteristics. For life support systems see 54 Man/System Technology and Life Support. For

related information see also 05 Aircraft Design, Testing and Performance; 39 Structural Mechanics; and 16 Space Transportation and
Safety.

20050196661 NASA Langley Research Center, Hampton, VA, USA
Integrated System-Level Optimization for Concurrent Engineering With Parametric Subsystem Modeling
Schuman, Todd; DeWeck, Oliver L.; Sobieski, Jaroslaw; [2005]; 20 pp.; In English; 46th ATAA/ASME/ASCE/AHS/ASC
Structures, Structural Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX, USA; Original contains color and
black and white illustrations; No Copyright; Avail: CASI; A03, Hardcopy

The introduction of concurrent design practices to the aerospace industry has greatly increased the productivity of
engineers and teams during design sessions as demonstrated by JPL’s Team X. Simultaneously, advances in computing power
have given rise to a host of potent numerical optimization methods capable of solving complex multidisciplinary optimization
problems containing hundreds of variables, constraints, and governing equations. Unfortunately, such methods are tedious to
set up and require significant amounts of time and processor power to execute, thus making them unsuitable for rapid
concurrent engineering use. This paper proposes a framework for Integration of System-Level Optimization with Concurrent
Engineering (ISLOCE). It uses parametric neural-network approximations of the subsystem models. These approximations are
then linked to a system-level optimizer that is capable of reaching a solution quickly due to the reduced complexity of the
approximations. The integration structure is described in detail and applied to the multiobjective design of a simplified Space
Shuttle external fuel tank model. Further, a comparison is made between the new framework and traditional concurrent
engineering (without system optimization) through an experimental trial with two groups of engineers. Each method is
evaluated in terms of optimizer accuracy, time to solution, and ease of use. The results suggest that system-level optimization,
running as a background process during integrated concurrent engineering sessions, is potentially advantageous as long as it
is judiciously implemented.
Author
Concurrent Engineering; Systems Engineering; Multidisciplinary Design Optimization; Spacecraft Models, Parameterization

20
SPACECRAFT PROPULSION AND POWER
Includes main propulsion systems and components, e.g., rocket engines; and spacecraft auxiliary power sources. For related

information see also 07 Aircraft Propulsion and Power, 28 Propellants and Fuels, 15 Launch Vehicles and Launch Operations, and 44
Energy Production and Conversion.

20050192553 NASA Kennedy Space Center, Cocoa Beach, FL, USA
Rocket Science: The Shuttle’s Main Engines, though Old, Are not Forgotten in the New Exploration Initiative
Covault, Craig; Aviation Week and Space Technology; July 11, 2005; ISSN 0005-2175; Volume 163, No. 2, pp. 59; In
English; Original contains color illustrations; Copyright; Avail: Other Sources

The Space Shuttle Main Engine (SSME), developed 30 years ago, remains a strong candidate for use in the new
Exploration Initiative as part of a shuttle-derived heavy-lift expendable booster. This is because the Boeing-Rocket- dyne
man-rated SSME remains the most highly efficient liquid rocket engine ever developed. There are only enough parts for 12-15
existing SSMEs, however, so one NASA option is to reinitiate SSME production to use it as a throw-away, as opposed to a
reusable, powerplant for NASA s new heavy-lift booster.
Derived from text
Liquid Propellant Rocket Engines; Space Shuttle Main Engine
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20050194570 NASA Glenn Research Center, Cleveland, OH, USA, NASA Johnson Space Center, Houston, TX, USA,
NASA Kennedy Space Center, Cocoa Beach, FL, USA
Power System Options Evaluated for the Radiation and Technology Demonstration Mission
Kerslake, Thomas W.; Benson, Scott W.; Research and Technology 1999; March 2000; 3 pp.; In English; No Copyright; Avail:
CASI; A01, Hardcopy

The Radiation and Technology Demonstration (RTD) Mission is under joint study by three NASA Centers: the NASA
Johnson Space Center, the NASA Goddard Space Flight Center, and the NASA Glenn Research Center at Lewis Field. This
Earth-orbiting mission, which may launch on a space shuttle in the first half of the next decade, has the primary objective of
demonstrating high-power electric thruster technologies. Secondary objectives include better characterization of Earth’s Van
Allen trapped-radiation belts, measurement of the effectiveness of the radiation shielding for human protection, measurement
of radiation effects on advanced solar cells, and demonstration of radiation-tolerant microelectronics. During the mission,
which may continue up to 1 year, the 2000-kg RTD spacecraft will first spiral outward from the shuttle-deployed,
medium-inclination, low Earth orbit. By the phased operation of a 10-kW Hall thruster and a 10-kW Variable Specific Impulse
Magneto-Plasma Rocket, the RTD spacecraft will reach a low-inclination Earth orbit with a radius greater than five Earth radii.
This will be followed by an inward spiraling orbit phase when the spacecraft deploys 8 to 12 microsatellites to map the Van
Allen belts. The mission will conclude in low Earth orbit with the possible retrieval of the spacecraft by the space shuttle. A
conceptual RTD spacecraft design showing two photovoltaic (PV) array wings, the Hall thruster with propellant tanks, and
stowed microsatellites is presented. Early power system studies assessed five different PV array design options coupled with
a 120-Vdc power management and distribution system (PMAD) and secondary lithium battery energy storage. Array options
include (1) state-of-the-art 10-percent efficient three-junction amorphous SiGe thin-film cells on thin polymer panels deployed
with an inflatable (or articulated) truss, (2) SCARLET array panels, (3) commercial state-of-the-art, planar PV array rigid
panels with 25-percent efficient, three-junction GalnP2/GaAs/Ge solar cells, (4) rigid panels with 25-percent efficient,
three-junction GalnP2/GaAs/Ge solar cells, in a 2 -concentrator trough configuration, and (5) thin polymer panels with
25-percent efficient, three-junction GalnP2/GaAs/Ge solar cells deployed with an inflatable (or articulated) truss. To assess the
relative merits of these PV array design options, the study group developed a dedicated Fortran code to predict power system
performance and estimate system mass. This code also modeled Earth orbital environments important for accurately predicting
PV array performance. The most important environmental effect, solar cell radiation degradation, was calculated from
electron-proton fluence input from the industry standard AE8/APS trapped radiation models and the concept of damage
equivalence. Power systems were sized to provide 10 kW of thruster power and approximately 1 kW of spacecraft power at
end of life. Of the five PV array design options, the option 1 (thin-film cells) power system was the most massive 590 kg,
whereas the option 4 (trough concentrator) power system was the lightest 260 kg. Arguably, the lowest cost would come from
the option 3 (commercial array panels) power system with an acceptable, albeit greater, system mass of 320 kg. Predicted
power system performance during the spiral-out mission phase is shown the preceding graph for the option 5 (flexible-panel)
array. From the results, the radiation-induced power loss over time is evident as the spacecraft slowly spirals outward through
the trapped proton belt. The importance of the spiral trip time is also evident in the two curves representing 74-day and
182-day spiral-out periods. The longer spiral time introduces a beginning-of-life power oversizing penalty greater than 1 kW.
Future studies will analyze power system performance and mass with a 50-Vdc power management and distribution
architecture favorable to the VASIMR thruster and longer missions.
Author
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20050194572 NASA Glenn Research Center, Cleveland, OH, USA
Power Systems Evaluated for Solar Electric Propulsion Vehicles
Kerslake, Thomas W.; Gefert, Leon P.; Research and Technology 1999; March 2000; 3 pp.; In English; No Copyright; Avail:
CASI; A01, Hardcopy

Solar electric propulsion (SEP) mission architectures are applicable to a wide range NASA missions including the robotic
exploration of the outer planets in the next decade and the human exploration of Mars within the next 2 decades. SEP enables
architectures that are very mass efficient with reasonable power levels (1-MW class) aerobrake and cryogenic upper-stage
transportation technologies are utilized. In this architecture, the efficient SEP stage transfers the payload from low Earth orbit
(LEO) High Energy Elliptical Parking Orbit (HEEPO) within a period of 6 to 12 months. highthrust, cryogenic upper stage
and payload then separate from the SEP vehicle for injection to the planetary target, allowing for fast heliocentric trip times.
This mission architecture offers a potential reduction in mass to LEO in comparison to alternative all-chemical nuclear
propulsion schemes. Mass reductions may allow launch vehicle downsizing enable missions that would have been grounded
because of cost constraints. The preceding figure illustrates a conceptual SEP stage design for a human Mars mission.
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Researchers at the NASA Glenn Research Center at Lewis Field designed conceptual SEP vehicle, conceived the mission
architecture to use this vehicle, and analyzed the vehicle s performance. This SEP stage has a dry mass of 35 metric tons (MT),
40 MT of xenon propellant, and a photovoltaic array that spans 110 m, providing power to a cluster of eight 100-kW Hall
thrusters. The stage can transfer an 80-MT payload and upper stage to the desired HEEPO. Preliminary packaging studies
show this space-station-class SEP vehicle meets the proposed ‘Magnum’ launch vehicle and volume requirements with
considerable margin. An SEP vehicle for outer planetary missions, such as the Europa Mapper Mission, would be dramatically
smaller than human Mars mission SEP stage. In this mission architecture, the SEP power system with the payload to provide
spacecraft power throughout the mission. Several photovoltaic array design concepts were considered for the SEP vehicle
power system for the human mission to Mars. These include a space station derivative, a SCARLET (Solar Concentrator
Arrays with Refractive Linear Element Technology) derivative, and a hybrid inflatable-deployable thin polymer membrane
array with thin-film solar cells (as shown in the concept illustration). This concept is based on a design developed for the Next
Generation Space Telescope Sun shield. The array is divided into 16 independent electrical sections with 500-V,
negative-grounded solar cell strings. The power system employs a channelized, 500-Vdc power management and distribution
(PMAD) architecture with lithium ion batteries for energy storage for vehicle and payload secondary loads (the high-power
Hall thrusters do not operate in eclipse periods). The 500-V PMAD voltage permits ‘direct-drive’ thruster operation, greatly
reducing the power processing unit size, complexity, and power loss. Similar power system architecture, designs, and
technology are assumed for the Europa Mapper Mission SEP vehicle. The primary exceptions are that the photovoltaic array
is assumed to consist of two rectangular wings and that the power system rating is 15 kW in Earth orbit and 200 W at Europa.
To size the SEP vehicle power system, a dedicated Fortran code was developed to predict detailed power system performance,
mass, and thermal control requirements. This code also modeled all the relevant Earth orbit environments; that is, the
particulate radiation, plasma, meteoroids and debris, ultraviolet radiation, contamination, and thermal conditions. Analysis
results for the Human Mars Mission SEP vehicle show a power system mass of 9-MT and photovoltaic array area of
5800-square meters for the thin-membrane design concept with CulnS2 thin-film cells. Power processing unit input power for
a thin-membrane array design with three-junction, amorphous SiGe solar cells is shown in the graph. Power falls off rapidly
inhe first weeks of the mission because of light-induced (Staebler-Wronksi) solar cell losses. During the next 200 days, power
decreases steadily as the SEP stage spirals through the proton belts and sustains the bulk of the mission radiation damage. Once
the vehicle apogee is above approximately four Earth radii, little additional degradation is incurred. From 400 to 800 days,
a 1100-km ‘parking’ orbit is maintained to await the next payload transfer opportunity. This orbit is below the main proton
belt, and thus, little radiation dose is accumulated during this time period. During the second LEO-to-HEEPO transfer, power
degrades somewhat further, but power requirements are still met. In comparison, the Europa Mapper SEP vehicle power
system had a mass of 150 kg and a thin membrane array area of 100 square meters.
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20050195834 NASA Glenn Research Center, Cleveland, OH, USA
Thermal Barriers Developed for Solid Rocket Motor Nozzle Joints
Steinetz, Bruce M.; Dunlap, Patrick H., Jr.; Research and Technology 1999; March 2000; 5 pp.; In English; Original contains
color and black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Space shuttle solid rocket motor case assembly joints are sealed with conventional O-ring seals that are shielded from
5500 F combustion gases by thick layers of insulation and by special joint-fill compounds that fill assembly splitlines in the
insulation. On a number of occasions, NASA has observed hot gas penetration through defects in the joint-fill compound of
several of the rocket nozzle assembly joints. In the current nozzle-to-case joint, NASA has observed penetration of hot
combustion gases through the joint-fill compound to the inboard wiper O-ring in one out of seven motors. Although this
condition does not threaten motor safety, evidence of hot gas penetration to the wiper O-ring results in extensive reviews
before resuming flight. The solid rocket motor manufacturer (Thiokol) approached the NASA Glenn Research Center at Lewis
Field about the possibility of applying Glenn’s braided fiber preform seal as a thermal barrier to protect the O-ring seals. Glenn
and Thiokol are working to improve the nozzle-to-case joint design by implementing a more reliable J-leg design and by using
a braided carbon fiber thermal barrier that would resist any hot gases that the J-leg does not block.
Author (revised)
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20050196156 Air Force Research Lab., Edwards AFB, CA USA
Materials Modeling for Rocket Propulsion
Boatz, Jerry; Apr. 2005; 23 pp.; In English
Contract(s)/Grant(s): Proj-2303
Report No.(s): AD-A435038; No Copyright; Avail: CASI; A03, Hardcopy
OUTLINE: 1. Introduction; 2. Technical challenges in propellant design; 3. Modeling and Simulation (M&S) techniques
& tools: a) Quantum chemistry; b) Molecular dynamics; ¢) QSPR; d) High Performance Computing (HPC); 4. Examples: a)
Identification of suitable target compounds; b) Determination of viable intermediates; c¢) Confirmation of successful synthesis;
5. Summary and Conclusions.
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20050196551 NASA Glenn Research Center, Cleveland, OH, USA
Coupled-Flow Simulation of HP-LP Turbines Has Resulted in Significant Fuel Savings
Veres, Joseph P.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

Our objective was to create a high-fidelity Navier-Stokes computer simulation of the flow through the turbines of a
modern high-bypass-ratio turbofan engine. The simulation would have to capture the aerodynamic interactions between
closely coupled high- and low-pressure turbines. A computer simulation of the flow in the GE90 turbofan engine’s
high-pressure (HP) and low-pressure (LP) turbines was created at GE Aircraft Engines under contract with the NASA Glenn
Research Center. The three-dimensional steady-state computer simulation was performed using Glenn’s average-passage
approach named APNASA. The areas upstream and downstream of each blade row mutually interact with each other during
engine operation. The embedded blade row operating conditions are modeled since the average passage equations in APNASA
actively include the effects of the adjacent blade rows. The turbine airfoils, platforms, and casing are actively cooled by
compressor bleed air. Hot gas leaks around the tips of rotors through labyrinth seals. The flow exiting the high work HP
turbines is partially transonic and, therefore, has a strong shock system in the transition region. The simulation was done using
121 processors of a Silicon Graphics Origin 2000 (NAS 02K) cluster at the NASA Ames Research Center, with a parallel
efficiency of 87 percent in 15 hr. The typical average-passage analysis mesh size per blade row was 280 by 45 by 55, or
approx.700,000 grid points. The total number of blade rows was 18 for a combined HP and LP turbine system including the
struts in the transition duct and exit guide vane, which contain 12.6 million grid points. Design cycle turnaround time
requirements ran typically from 24 to 48 hr of wall clock time. The number of iterations for convergence was 10,000 at
8.03x10(exp -5) sec/iteration/grid point (NAS O2K). Parallel processing by up to 40 processors is required to meet the design
cycle time constraints. This is the first-ever flow simulation of an HP and LP turbine. In addition, it includes the struts in the
transition duct and exit guide vanes.
Author
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20050196554 NASA Glenn Research Center, Cleveland, OH, USA
Laser High-Cycle Thermal Fatigue of Pulse Detonation Engine Combustor Materials Tested
Zhu, Dong-Ming; Fox, Dennis S.; Miller, Robert A.; Research and Technology 2000; March 2001; 5 pp.; In English; Original
contains color and black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Pulse detonation engines (PDE’s) have received increasing attention for future aerospace propulsion applications.
Because the PDE is designed for a high-frequency, intermittent detonation combustion process, extremely high gas
temperatures and pressures can be realized under the nearly constant-volume combustion environment. The PDE’s can
potentially achieve higher thermodynamic cycle efficiency and thrust density in comparison to traditional constant-pressure
combustion gas turbine engines (ref. 1). However, the development of these engines requires robust design of the engine
components that must endure harsh detonation environments. In particular, the detonation combustor chamber, which is
designed to sustain and confine the detonation combustion process, will experience high pressure and temperature pulses with
very short durations (refs. 2 and 3). Therefore, it is of great importance to evaluate PDE combustor materials and components
under simulated engine temperatures and stress conditions in the laboratory. In this study, a high-cycle thermal fatigue test rig
was established at the NASA Glenn Research Center using a 1.5-kW CO2 laser. The high-power laser, operating in the pulsed
mode, can be controlled at various pulse energy levels and waveform distributions. The enhanced laser pulses can be used to
mimic the time-dependent temperature and pressure waves encountered in a pulsed detonation engine. Under the enhanced
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laser pulse condition, a maximum 7.5-kW peak power with a duration of approximately 0.1 to 0.2 msec (a spike) can be
achieved, followed by a plateau region that has about one-fifth of the maximum power level with several milliseconds
duration. The laser thermal fatigue rig has also been developed to adopt flat and rotating tubular specimen configurations for
the simulated engine tests. More sophisticated laser optic systems can be used to simulate the spatial distributions of the
temperature and shock waves in the engine. Pulse laser high-cycle thermal fatigue behavior has been investigated on a flat
Haynes 188 alloy specimen, under the test condition of 30-Hz cycle frequency (33-msec pulse period and 10-msec pulse width
including a 0.2-msec pulse spike; ref. 4). Temperature distributions were calculated with one-dimensional finite difference
models. The calculations show that that the 0.2-msec pulse spike can cause an additional 40 C temperature fluctuation with
an interaction depth of 0.08 mm near the specimen surface region. This temperature swing will be superimposed onto the
temperature swing of 80 C that is induced by the 10-msec laser pulse near the 0.53-mm-deep surface interaction region.
Author

Pulse Detonation Engines; High Temperature Gases; Carbon Dioxide Lasers; Engine Tests, Gas Turbine Engines;
Thermodynamic Cycles;, Thermal Fatigue

20050196574 Ohio Aerospace Inst., OH, USA
High-Power Magnetoplasmadynamic Thruster Being Developed
LaPointe, Michael R.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains color illustrations;
No Copyright; Avail: CASI; AO1, Hardcopy

High-power electromagnetic thrusters have been proposed as primary in-space propulsion options for several of the bold
new interplanetary and deep space missions envisioned by the Human Exploration and Development of Space (HEDS)
Strategic Enterprise. As the lead center for electric propulsion, the NASA Glenn Research Center is actively involved in the
design, development, and testing of high-power electromagnetic technologies to meet these demanding mission requirements.
One concept of particular interest is the magnetoplasmadynamic (MPD) thruster, shown schematically in the preceding figure.
In its basic form, the MPD thruster consists of a central cathode surrounded by a concentric cylindrical anode. A high-current
arc is struck between the anode and cathode, which ionizes and accelerates a gas (plasma) propellant. In the self-field version
of the thruster, an azimuthal magnetic field generated by the current returning through the cathode interacts with the radial
discharge current flowing through the plasma to produce an axial electromagnetic body force, providing thrust. In applied
field-versions of the thruster, a magnetic field coil surrounding the anode is used to provide additional radial and axial
magnetic fields that can help stabilize and accelerate the plasma propellant. The following figure shows an experimental
megawatt-class MPD thruster developed at Glenn. The MPD thruster is fitted inside a magnetic field coil, which in turn is
mounted on a thrust stand supported by thin metal flexures. A calibrated position transducer is used to determine the force
provided by the thruster as a function of thrust stand displacement. Power to the thruster is supplied by a 250-kJ capacitor
bank, which provides up to 30- MW to the thruster for a period of 2 msec. This short period of time is sufficient to establish
thruster performance similar to steady-state operation, and it allows a number of thruster designs to be quickly and
economically evaluated. In concert with this experimental research, Glenn is also developing and using advanced numerical
simulations to predict the performance of self-field and applied-field MPD thrusters.
Author
Magnetoplasmadynamic Thrusters; Interplanetary Space; Deep Space; Space Missions; Electric Propulsion

20050196577 NASA Glenn Research Center, Cleveland, OH, USA
1000 Hours of Testing Completed on 10-kW Hall Thruster
Mason, Lee S.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

Between the months of April and August 2000, a 10-kW Hall effect thruster, designated T- 220, was subjected to a 1000-hr
life test evaluation. Hall effect thrusters are propulsion devices that electrostatically accelerate xenon ions to produce thrust.
Hall effect propulsion has been in development for many years, and low-power devices (1.35 kW) have been used in space
for satellite orbit maintenance. The T-220, shown in the photo, produces sufficient thrust to enable efficient orbital transfers,
saving hundreds of kilograms in propellant over conventional chemical propulsion systems. This test is the longest operation
ever achieved on a high-power Hall thruster (greater than 4.5 kW) and is a key milestone leading to the use of this technology
for future NASA, commercial, and military missions.
Author
Hall Thrusters; Propulsion System Configurations;, Chemical Propulsion; Hall Effect; Propellants
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20050196585 NASA Glenn Research Center, Cleveland, OH, USA
Numerical Propulsion System Simulation: A Common Tool for Aerospace Propulsion Being Developed
Follen, Gregory J.; Naiman, Cynthia G.; Research and Technology 2000; March 2001; 3 pp.; In English; Original contains
color illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

The NASA Glenn Research Center is developing an advanced multidisciplinary analysis environment for aerospace
propulsion systems called the Numerical Propulsion System Simulation (NPSS). This simulation is initially being used to
support aeropropulsion in the analysis and design of aircraft engines. NPSS provides increased flexibility for the user, which
reduces the total development time and cost. It is currently being extended to support the Aviation Safety Program and
Advanced Space Transportation. NPSS focuses on the integration of multiple disciplines such as aerodynamics, structure, and
heat transfer with numerical zooming on component codes. Zooming is the coupling of analyses at various levels of detail.
NPSS development includes using the Common Object Request Broker Architecture (CORBA) in the NPSS Developer’s Kit
to facilitate collaborative engineering. The NPSS Developer’s Kit will provide the tools to develop custom components and
to use the CORBA capability for zooming to higher fidelity codes, coupling to multidiscipline codes, transmitting secure data,
and distributing simulations across different platforms. These powerful capabilities will extend NPSS from a zero-dimensional
simulation tool to a multifidelity, multidiscipline system-level simulation tool for the full life cycle of an engine.
Derived from text
Propulsion System Configurations; Propulsion System Performance; Spacecraft Propulsion

20050196606 NASA Glenn Research Center, Cleveland, OH, USA
Assessment of Stirling Technology Has Provided Critical Data Leading Toward Flight Readiness of the Stirling
Converter
Thieme, Lanny G.; Research and Technology 2000; March 2001; 3 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

The NASA Glenn Research Center is supporting the development of a Stirling converter with the Department of Energy
(DOE, Germantown, Maryland) for an advanced Stirling Radioisotope Power System (SRPS) to provide spacecraft onboard
electric power for NASA space science missions. A key technology assessment completed by Glenn and DOE has led to the
SRPS being identified as a high-efficiency power source for such deep space missions as the Europa Orbiter and the Solar
Probe. In addition, the Stirling system is now being considered for unmanned Mars rovers, especially where mission profiles
may exclude the use of photovoltaic power systems, such as exploration at high Martian latitudes or for missions of long
duration. The SRPS efficiency of over 20 percent will reduce the required amount of radioisotope by more than a factor of
3 in comparison to current radioisotope thermoelectric generators. This significantly reduces radioisotope cost, radiological
inventory, and system cost, and it provides efficient use of scarce radioisotope resources. In support of this technology
assessment, Glenn conducted a series of independent evaluations and tests to determine the technology readiness of a 55-We
Stirling converter developed by Stirling Technology Company (Kennewick, Washington) and DOE. Key areas evaluated by
Glenn included: 1) Radiation tolerance of materials; 2) Random vibration testing of the Stirling converter in Glenn’s Structural
Dynamics Lab to simulate operation in the launch environment; 3) Electromagnetic interference and compatibility
(EMI/EMC) of the converter operating in Glenn’s EMI lab; Independent failure modes, effects, and criticality analysis, and
life and reliability 4. Independent failure modes, effects, and criticality analysis, and life and reliability assessment; and 5)
SRPS cost estimate. The data from these evaluations were presented to NASA Headquarters and the Jet Propulsion Laboratory
mission office by a joint industry/Government team consisting of DOE, Glenn, and Lockheed Martin Astronautics. This team
concluded that there are no technical reasons that would rule out using the Stirling converter for deep space missions. As a
direct result of the successful testing at Glenn, the DOE/Stirling Technology Company 55-We Stirling converter has been
baselined for the SRPS. Glenn is now continuing an in-house project to assist in developing the Stirling converter for readiness
for space qualification and mission implementation. As part of this effort, the Stirling converter will be further characterized
under launch environment random vibration testing, methods to reduce converter EMI will be developed, and an independent
performance verification will be completed. Converter life assessment and permanent magnet aging characterization tasks are
also underway. Substitute organic materials for the linear alternator and piston bearing coatings for use in a high-radiation
environment have been identified and have now been incorporated in Stirling converters built by Stirling Technology
Company for Glenn. Electromagnetic and thermal finite element analyses for the alternator are also being conducted.
Author
Stirling Cycle; Technology Assessment; NASA Space Programs; Space Missions
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20050196614 NASA Glenn Research Center, Cleveland, OH, USA
Pulse Detonation Engine Modeled
Paxson, Daniel E.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; A01,
Hardcopy

Pulse Detonation Engine Technology is currently being investigated at Glenn for both airbreathing and rocket propulsion
applications. The potential for both mechanical simplicity and high efficiency due to the inherent near-constant-volume
combustion process, may make Pulse Detonation Engines (PDE’s) well suited for a number of mission profiles. Assessment
of PDE cycles requires a simulation capability that is both fast and accurate. It should capture the essential physics of the
system, yet run at speeds that allow parametric analysis. A quasi-one-dimensional, computational-fluid-dynamics-based
simulation has been developed that may meet these requirements. The Euler equations of mass, momentum, and energy have
been used along with a single reactive species transport equation, and submodels to account for dominant loss mechanisms
(e.g., viscous losses, heat transfer, and valving) to successfully simulate PDE cycles. A high-resolution numerical integration
scheme was chosen to capture the discontinuities associated with detonation, and robust boundary condition procedures were
incorporated to accommodate flow reversals that may arise during a given cycle. The accompanying graphs compare
experimentally measured and computed performance over a range of operating conditions for a particular PDE. Experimental
data were supplied by Fred Schauer and Jeff Stutrud from the Air Force Research Laboratory at Wright-Patterson AFB and
by Royce Bradley from Innovative Scientific Solutions, Inc. The left graph shows thrust and specific impulse, Isp, as functions
of equivalence ratio for a PDE cycle in which the tube is completely filled with a detonable hydrogen/air mixture. The right
graph shows thrust and specific impulse as functions of the fraction of the tube that is filled with a stoichiometric mixture of
hydrogen and air. For both figures, the operating frequency was 16 Hz. The agreement between measured and computed values
is quite good, both in terms of trend and magnitude. The error is under 10 percent everywhere except for the thrust value at
an equivalence ratio of 0.8 in the left figure, where it is 14 percent. The simulation results shown were made using 200
numerical cells. Each cycle of the engine, approximately 0.06 sec, required 2.0 min of CPU time on a Sun Ultra2. The
simulation is currently being used to analyze existing experiments, design new experiments, and predict performance in
propulsion concepts where the PDE is a component (e.g., hybrid engines and combined cycles).
Author
Pulse Detonation Engines; Performance Prediction; Reaction Kinetics; Rocket Thrust; Specific Impulse; Heat Transfer

20050196660 NASA Glenn Research Center, Cleveland, OH, USA

Single-String Integration Test Measurements of the NEXT Ion Engine Plume

Snyder, Aaron; Kamhawi, Hani; Patterson, Michael; Britton, Melissa; June 2005; 25 pp.; In English; 40th Joint Propulsion

Conference and Exhibit, 11-14 Jul. 2004, Fort Lauderdale, FL, USA

Contract(s)/Grant(s): WBS 22-800-50-01

Report No.(s): NASA/TM-2005-213196; E-14697; AIAA Paper 2004-3790; No Copyright; Avail: CASI; A03, Hardcopy
Measurements were made of a 40 cm ion-thruster plume as part of the single-string-integration-test (SSIT) activity of

Phase 1 of the NASA’s Evolutionary Xenon Thruster (NEXT) project. The NEXT ion engine incorporates design

improvements that extend NSTAR power levels and efficiencies. During SSIT, an engineering model (EM2) 40 cm engine was

operated using an advanced xenon propellant system in combination with either a GRC power console or advanced power

processing unit. Integral goals of the single-string phase were to characterize engine performance over the full input power

range and to detail thruster operation within the specification of the NEXT throttle table. Plume diagnostics measurements of

relative Xe(+) and Xe(++) currents were made using near-field and far-field ExB probes. Planar geometry faraday probes were

used to obtain beam current density profiles. This paper reports on the characterization of the EM?2 plume over a range of SSIT

operating conditions, first with the advanced propellant management system teamed with the GRC power console and then

with the power-processing unit.

Author

Ion Engines; Diagnosis; Plumes; Xenon

20050196671 NASA Glenn Research Center, Cleveland, OH, USA
Solid Hydrogen Particles Analyzed for Atomic Fuels
Palaszewski, Bryan A.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy

Solid hydrogen particles have been selected as a means of storing atomic propellants in future launch vehicles (refs. 1 to
2). In preparation for this, hydrogen particle formation in liquid helium was tested experimentally. These experiments were
conducted to visually characterize the particles and to observe their formation and molecular transformations (aging) while
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in liquid helium. The particle sizes, molecular transformations, and agglomeration times were estimated from video image
analyses. The experiments were conducted at the NASA Glenn Research Center in the Supplemental Multilayer Insulation
Research Facility (SMIRF, ref. 3). The facility has a vacuum tank, into which the experimental setup was placed. The vacuum
tank prevented heat leaks and subsequent boiloff of the liquid helium, and the supporting systems maintained the temperature
and pressure of the liquid helium bath where the solid particles were created. As the operation of the apparatus was developed,
the hydrogen particles were easily visualized. The figures (ref. 1) show images from the experimental runs. The first image
shows the initial particle freezing, and the second image shows the particles after the small particles have agglomerated. The
particles finally all clump, but stick together loosely. The solid particles tended to agglomerate within a maximum of 11 min,
and the agglomerate was very weak. Because the hydrogen particles are buoyant in the helium, the agglomerate tends to
compact itself into a flat pancake on the surface of the helium. This pancake agglomerate is easily broken apart by reducing
the pressure above the liquid. The weak agglomerate implies that the particles can be used as a gelling agent for the liquid
helium, as well as a storage medium for atomic boron, carbon, or hydrogen. The smallest particle sizes that resulted from the
initial freezing experiments were about 1.8 mm. About 50 percent of the particles formed were between 1.8 to 4.6 mm in
diameter. These very small particle sizes are encouraging for future formation experiments, where simpler operations will
reduce the costs of production.

Author

Propellants; Solid Cryogens; Hydrogen; Fuels; Elementary Particles; Liquid Helium; Multilayer Insulation

20050196705 NASA Glenn Research Center, Cleveland, OH, USA
Validation of the NCC Code for Staged Transverse Injection and Computations for a RBCC Combustor
Ajmani, Kumud; Liu, Nan-Suey; July 2005; 36 pp.; In English
Contract(s)/Grant(s): WBS 22-714-20-22
Report No.(s): NASA/TM-2005-213647; E-15135; No Copyright; Avail: CASI; A03, Hardcopy

The NCC code was validated for a case involving staged transverse injection into Mach 2 flow behind a rearward facing
step. Comparisons with experimental data and with solutions from the FPVortex code was then used to perform computations
to study fuel-air mixing for the combustor of a candidate rocket based combined cycle engine geometry. Comparisons with
a one-dimensional analysis and a three-dimensional code (VULCAN) were performed to assess the qualitative and quantitative
performance of the NCC solver.
Author
Injection; Combustion Chambers; Backward Facing Steps

20050196823 NASA Glenn Research Center, Cleveland, OH, USA
REP Concept Feasibility Study
Edwards, Daryl A.; Ensworth, Clinton B. F.; Goodnight, Thomas W.; Sheehe, Charles J.; Wiersma, Stephen C.; Adamsen, Paul
B., II; Frank, Larry; [2004]; 9 pp.; In English; 55th International Astronautical Congress, 4-8 Oct. 2004, Vancouver, Canada
Contract(s)/Grant(s): 22-972-30-07
Report No.(s): E-14845; IAC-04-IAA.3.6.P.01; Copyright; Avail: CASI; A02, Hardcopy

Radioisotope Electric Propulsion (REP) may have the potential to provide certain advantages, over conventional chemical
propulsion, for outer planetary exploration involving small bodies and long term investigations for medium class missions
requiring power comparable to past outer planetary exploration missions. This paper describes a study that investigates the
concept s feasibility by performing a preliminary conceptual design of an REP-based spacecraft for a design reference mission.
The mission utilizes a spacecraft with a radioisotope power supply less than one kilowatt while operating for a minimum of
10-years. A key element of the REP spacecraft is to ensure sustained science return by orbiting or flying in formation with
selected targets. Utilizing current and impending technological advances, this study finds that at a conceptual design level a
small body REP orbiter/explorer appears to be feasible for the design reference mission selected for this study.
Author
Electric Propulsion; Nuclear Electric Propulsion; Spacecraft Propulsion; Radioactive Isotopes; Feasibility Analysis;
Interplanetary Spacecraft

20050198947 NASA Glenn Research Center, Cleveland, OH, USA

Photovoltaic Cell Operation on Mars

Landis, Geoffrey A.; Kerslake, Thomas; Jenkins, Phillip P.; Scheiman, David A.; [2004]; 4 pp.; In English; 19th European
Photovoltaic Solar Energy Power Conference, 7-11 Jun. 2004, Paris, France

Contract(s)/Grant(s): WBS 22-759-20-01

Report No.(s): E-14870; No Copyright; Avail: CASI; AO1, Hardcopy

64


http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf

The Martian surface environment provides peculiar challenges for the operation of solar arrays: low temperature, solar
flux with a significant scattered component that varies in intensity and spectrum with the amount of suspended atmospheric
dust, and the possibility of performance loss due to dust deposition on the array surface. This paper presents theoretical
analyses of solar cell performance on the surface of Mars and measurements of cells under Martian conditions.

Author
Photovoltaic Cells; Spacecraft Power Supplies; Mars Roving Vehicles; Mars Environment; Operational Problems;, Mars
Missions
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CHEMISTRY AND MATERIALS (GENERAL)
Includes general research topics related to the composition, properties, structure, and use of chemical compounds and materials as they

relate to aircraft, launch vehicles, and spacecraft. For specific topics in chemistry and materials see categories 25 through 29. For
astrochemistry see category 90 Astrophysics.

20050188658 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Removal of Cyclohexane from a Contaminated Air Stream Using a Dense Phase Membrane Bioreactor
Roberts, Michael G.; Mar. 2005; 110 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434303; AFIT/GES/ENV/05M-03; No Copyright; Avail: CASI; A06, Hardcopy

The purpose of this research was to determine the ability of a dense phase membrane bioreactor to remove cyclohexane,
a volatile organic compound in JP-8 jet fuel, from a contaminated air stream using a biologically active film for degradation.
The research answered questions regarding applications of membrane bioreactors, the ability of cyclohexane to diffuse through
a dense phase membrane, growth of a viable microbial culture, and determination of the performance capabilities of the
reactor. To answer these questions, a literature review was conducted and laboratory experiments were performed. Through
the design, construction, and testing of the dense phase membrane bioreactor used for this research, it was determined that the
reactor removed cyclohexane from a contaminated air stream at an average elimination capacity of 321.4 +/- 76.2 g m-3 hr-1
with a 95% confidence interval. The successful removal of cyclohexane with the dense phase membrane bioreactor in this
research effort filled a vacant niche in the scientific body of knowledge surrounding membrane bioreactor technology. Current
technology applications, laboratory techniques, and data analysis are discussed.
DTIC
Air Flow, Bioreactors; Contamination; Cyclohexane; Diffusion; Flames; Jet Engine Fuels; Jet Flow; Membranes

20050188722  Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Steady State Stress in a Coated Infinite Half-Space Subjected to a Moving Load
Cruthirds, Jason M.; Mar. 2005; 92 pp.; In English
Report No.(s): AD-A434400; AFIT/GCS/ENC/05-01; No Copyright; Avail: CASI; A05, Hardcopy

This research investigates the use of coatings to mitigate the stress distribution into an infinite half-space. High energy
impact phenomenon at velocities exceeding the speed of sound is an important area of interest to the Air Force Research
Laboratory. Holloman Air Force Base’s High Speed Test Track sustains significant damage due to this phenomenon. In this
thesis, the track system and coating are modeled analytically with equations of motion in terms of linear displacements.
Coating thickness and material properties of epoxy or polymer laminates are investigated to understand their affect of stress
distribution in the rail. An analytic solution is used to verify a finite difference method. It is found that due to limitations in
coating thickness of the track system, this property has no significant affect on the stress distribution. However, the shear
modulus of the material is found to have a significant affect representing the possible onset of material failure through the
consideration of the combined stress field at the coating-rail interface.
DTIC
Coatings; Equations of Motion; Finite Difference Theory; Half Spaces; Loads (Forces); Steady State; Stress Waves;
Stress-Strain Relationships

20050188727 Army Engineer District, Savannah, GA USA
Use of Recycled Plastics Versus Wood
Strotman, Scott; Feb. 1996; 6 pp.; In English
Report No.(s): AD-A434408; No Copyright; Avail: CASI; A02, Hardcopy
This technical note provides information on the present and potential uses of recycled plastic ‘timbers’ in parks and
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recreation areas. Observations of direct onsite application have determined that recycled plastics are a cost-saving alternative
to traditional lumber and wood products in certain applications. Two sites--Hartwell Lake and the Old Faithful Area of
Yellowstone National Park--are cited here. Over the past few years, innovations in the design and construction of recycled
post-consumer plastics have become a favorable way to save money and protect the environment. With the recent introduction
of recycled plastic ‘timbers,” this efficient application is gaining popularity as a durable, long-lasting alternative to the
creosote-treated timbers and pressurized lumber used for decades. In the arena of outdoor recreation, new technologies,
products, and services are resulting in better and more effective means for providing recreational facilities across the nation.
Creosote-treated crossties, decking (on courtesy docks, etc.), and wooden playground facilities are being replaced at Hartwell
Lake and throughout other projects in the U.S. Army Engineer District, Savannah. Although possibly less aesthetically
pleasing, plastics, especially recycled plastics, are proving to be more durable and longer lasting than conventional wood
products. These products typically come with up to a 50-year manufacturer warranty and are alleged to have a life expectancy
equivalent to glass. Manufactured in 100-percent plastic or a mixture of 50 percent plastic-50 percent wood, these products
are available in most shapes and sizes comparable to lumber. They can also be handled like lumber.

DTIC

Plastics; Wood

20050192476 National Center for Atmospheric Research, Boulder, CO, USA
TERRA/MOPITT Measurements of Tropospheric Carbon Monoxide Distributions in Support of INTEX
Edwards, D. P.; Gille, J. C.; Emmons, L. K.; Ziskin, D.; June 2005; 14 pp.; In English
Contract(s)/Grant(s): NNAO5SCMO1G; No Copyright; Avail: CASI; A03, Hardcopy

Interaction with the ongoing satellite measurements programs was an important goal of INTEX- A. The Terra/MOPITT
instrument had been making global measurements of the tropospheric carbon monoxide (CO) distribution for 4 years, and was
in a unique position to provide valuable support during the field campaign. Remote sensing of CO directly addressed the
scientific questions motivating the IXTEX-A strategy and deployment, and measurement of this gas was rated as being mission
critical. CO is an important trace gas in tropospheric chemistry due to its role in determining the atmospheric oxidizing
capacity, as an ozone precursor, and as an indicator and tracer of both natural and anthropogenic pollution arising from
incomplete combustion. The satellite perspective provided the more general temporal and spatial context to the aircraft and
ground-based measurements during the subsequent scientific analysis. We proposed to build on the experience of supplying
MOPITT data to previous field campaigns, such as TRACE-P. We provided expedited MOPITT data processing in near
real-time, along with basic analysis of the measurements to indicate, where possible, the origin of the CO plumes that impacted
the regions of flight operations and other in situ measurement activities. To ensure maximum exploitation of the satellite
information, we will also had a scientist in the field to present and interpret the MOPITT data for the INTEX team, and to
help ensure its utility in flight planning.
Derived from text
Atmospheric Chemistry, Satellite Observation; Troposphere; Carbon Monoxide; Remote Sensing, Trace Elements

20050194601 National Inst. of Environmental Health Sciences, Research Triangle Park, NC, USA
NTP Technical Report on the Toxicology and Carcinogenesis Studies of Decalin (CAS No. 91-17-8) in F344/N Rats and
B6C3F1 Mice and a Toxicology Study of Decalin in Male NBR Rats. (Inhalation Studies)
Jan. 2005; 326 pp.; In English
Report No.(s): PB2005-107379; NTP/TRP-513; No Copyright; Avail: CASI; A15, Hardcopy

Decalin is used as an industrial solvent for naphthalene, fats, resins, oils, and waxes. It is also used as a substitute for
turpentine in lacquers, paints, and varnishes; as a solvent and stabilizer for shoe polishes and floor waxes; and as a constituent
of motor fuels and lubricants. Other applications include use as a paint thinner and remover, a patent fuel in stoves, a
high-density fuel in submarine launched cruise missile systems, and in stain removal and cleaning machinery. Decalin was
nominated for study by the National Cancer Institute because of its chemical structure, its potential for consumer exposure,
and a lack of adequate testing of the chemical. Male and female F344/N rats and B6C3F1 mice were exposed to decalin
(greater than 99% pure) by inhalation for 2 weeks, 3 months, or 2 years. Groups of male NBR rats were exposed to decalin
for 2 weeks. Male NBR rats do not produce 2u-globulin; the NBR rats were included to study the relationship of 2u-globulin
and renal lesion induction. Genetic toxicology studies were conducted in Salmonella typhimurium and mouse peripheral blood
erythrocytes.
NTIS
Carcinogens; Males; Mice; Rats; Respiration; Toxicology
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20050194607 Battelle Memorial Inst., Columbus, OH USA
Technical Progress Report October to December 2004: Novel Concepts Research in Geologic Storage of Co(sub 2)
Phase II1. The Ohio River Valley Co(sub 2) Storage Project
Feb. 02, 2005; 14 pp.; In English
Report No.(s): DE2005-837075; No Copyright; Avail: Department of Energy Information Bridge

As part of the Department of Energy’s (DOE) initiative on developing new technologies for storage of carbon dioxide in
geologic reservoirs, Battelle has been awarded a project to investigate the feasibility of CO2 sequestration in the deep saline
reservoirs in the Ohio River Valley region. This project is the Phase III of Battelle’s work under the Novel Concepts in
Greenhouse Gas Management grant. In addition to the DOE, the project is being sponsored by American Electric Power
(AEP), BP, The Ohio Coal Development Office (OCDO) of the Ohio Department of Development, and Schlumberger. The
main objective of the project is to evaluate the geology of deep formations in the Ohio River Valley region in general and in
the vicinity of AEP’s Mountaineer Power Plant in particular, in order to determine their potential use for conducting a
long-term test of CO2 disposal in deep saline formations and potentially in nearby deep coal seams. This work supports the
overall project objective of demonstrating that CO2 sequestration in deep formations is feasible from engineering and
economic perspectives, as well as being an inherently safe practice and one that will be acceptable to the public. The current
technical progress report summarizes activities completed for the October through December 2004 period of the project. As
discussed in the report, the technical activities focused on initial injection well design, completion of the site characterization
report, assessment of monitoring technologies, shipment of coal samples for testing the capture system to Mitsubishi Heavy
Industry, and presentation of project progress at several venues. In addition, proposals to DOE for continued funding of the
project activities under the current contract and potentially a new contract for development of regional framework were being
evaluated and processed.
NTIS
Carbon Dioxide; Geology,; Reservoirs; Rivers; Valleys

20050194620 Fluor Federal Services, Richland, WA, USA
Implementing Heat-Sealed Bag Refief and Hydrogen/Methane Testing to Reduce the Need to Repack Hanford
Transuranic Waste
McDonald, K. M.; Jan. 2005; 16 pp.; In English
Report No.(s): DE2005-836355; HNF-23784; No Copyright; Avail: Department of Energy Information Bridge

The Department of Energy’s site at Hanford has a significant quantity of drums containing heat-sealed bags that required
repackaging under previous revisions of the TRUPACT-1I Authorized Methods for Payload Control (TRAMPAC) before being
shipped to the Waste Isolation Pilot Plant (WIPP). Since glovebox repackaging is the most rate-limiting and resource-intensive
step for accelerating Hanford waste certification, a cooperative effort between Hanford’s TRU Program and the WIPP site
significantly reduced the number of drums requiring repackaging. More specifically, recent changes to the TRAMPAC
(Revision 19C), allow relief for heat-sealed bags having more than 390 square inches of surface area. This relief is based on
data provided by Hanford on typical Hanford heat-sealed bags, but can be applied to other sites generating transuranic waste
that have waste packaged in heat-sealed bags. The paper provides data on the number of drums affected, the attendant cost
savings, and the time saved. Hanford also has a significant quantity of high-gram drums with multiple layers of confinement
including heat-scaled bags. These higher-gram drums are unlikely to meet the decay-heat limits required for analytical
category certification under the TRAMPAC. The combination of high-gram drums and accelerated reprocessing/shipping
make it even more difficult to meet the decay-heat limits because of necessary aging requirements associated with matrix
depletion. Hydrogen/methane sampling of headspace gases can be used to certify waste that does not meet decay-heat limits
of the more restrictive analytical category using the test category. The number of drums that can be qualified using the test
category is maximized by assuring that the detection limit for hydrogen and methane is as low as possible. Sites desiring to
ship higher-gram drums must understand the advantages of using hydrogen/methane sampling and shipping under the test
category. Headspace gas sampling, as specified by the WIPP Waste Analysis Plan, provides the sample necessary for
hydrogen/methane analysis. Most Hanford drums are not equipped with a filter through which a headspace gas sample can be
obtained. A pneumatic system is now used to insert ‘dart’ filters. The filters were developed by the vendor and approved for
WIPP certification at the request of the Hanford Site. The same pneumatic system is used to install septum-type sample ports
to allow the headspace to be sampled. Together, these steps allow the Hanford Site to avoid repackaging a large percentage
of drums, and thus accelerate certification of waste destined for WIPP.
NTIS
Bags; Hydrogen; Methane; Heat Shielding; Test Equipment; Waste Heat
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20050194624 Japan Atomic Energy Research Inst., Ibaraki, Japan
Automatic Measurement of Low Level Contamination on Concrete Surfaces
Tachibana, M.; Itoh, H.; January 2002; 12 pp.; In English
Report No.(s): DE2005-827794; No Copyright; Avail: Department of Energy Information Bridge

Automatic measurement of radioactivity is necessary for considering cost effectiveness in final radiological survey of
building structures in decommissioning nuclear facilities. The RAPID (radiation measuring pilot device for surface
contamination) was developed to be applied to automatic measurement of low level contamination on concrete surfaces. The
RAPID has a capability to measure contamination with detection limit of 0.14 Bq/ sq cm for Co-60 in 30 seconds of
measurement time and its efficiency is evaluated to be 5 sq m/h in a normal measurement option. It was confirmed that low
level contamination on concrete surfaces could be surveyed by the RAPID efficiently compared with direct measurement by
workers through its actual application.
NTIS
Concretes; Radiation Measuring Instruments; Radioactive Wastes;, Waste Management; Contamination, Automatic Control

20050194628 Tulane Univ., New Orleans, LA, USA
Preparation and Catalytic Applications of Silica. Final Report, November 11, 1985-October 30, 2002
Gonzales, R.; Dec. 1985; 12 pp.; In English
Report No.(s): DE2005-823847; No Copyright; Avail: Department of Energy Information Bridge

This final report covers the entire period from its inception in 11/01/1985 through the final funding period, 10/30/2002.
The grant was initiated when the PI was on the Faculty in the Department of Chemical Engineering at the University of Illinois
at Chicago and continued without interruption when he moved to Tulane University in August 1990. The designation number
on the award may have changed as a result of a shift from Argonne National Laboratory to Oak Ridge and then back to
Argonne.
NTIS
Silicon Dioxide; Surface Reactions

20050194631 Bettis Atomic Power Lab., West Mifflin, PA, USA
Application of a Sixth Order Generalized Stress Function To Determine Limit Loads for Plates with Triangular
Penetration Patterns
Gordon, J. L.; Jones, D. P.; January 2005; 16 pp.; In English
Report No.(s): DE2005-835045; B-T-3396; No Copyright; Avail: Department of Energy Information Bridge

This paper investigates the use of a sixth order function to represent the collapse surface for improved accuracy of the
inplane response. Explicit elastic-perfectly plastic finite element solutions are obtained for unit cells representing an infinite
array of circular penetrations arranged in an equilateral triangular array. These cells are used to create a numerical
representation of the complete collapse surfaces for a number of ligament efficiencies (h/P where h is the minimum ligament
width and P is the distance between hole centers). Each collapse surface is then fit to a sixth order function that satisfies the
periodicity of the hole pattern. Sixth-order collapse functions were developed for h/P values between .05 and .50. Accuracy
of the sixth order and the fourth order functions are compared. It was found that the sixth order function is indeed more
accurate, reducing the error from 12.2% for the fourth order function to less than 3% for the sixth order function.
NTIS

Loads (Forces); Penetration; Stress Analysis; Stress Functions

20050194633 Louisiana State Univ., Baton Rouge, LA USA
S and T Accomplishment Report
Aug. 19, 2003; 18 pp.; In English
Report No.(s): DE2005-823534; No Copyright; Avail: Department of Energy Information Bridge

Within the framework of a DOE National Laboratory/EPSCoR state partnership, investigations by researchers at
Louisiana State University and Oak Ridge National Laboratory were focused on revealing the unique nanophase properties
of alloy thin-films and bimetallic surfaces. Employing a number of experimental preparation techniques and characterization
probes (synchrotron-based angle-resolved and valence/core-level PES and variable-temperature STM/STS), the goal of this
program was to elucidate of the interconnecting physical and chemical properties of a variety of alloy surfaces and thin-films,
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specifically, determining the correlation between atomic structure/composition, electronic structure, and catalytic/
chemisorption properties of these nanoscale.

NTIS

Bimetals; Alloys; Thin Films; Surface Energy

20050194713 Department of Energy, Washington, DC USA
Theory of High Frequency Rectifxcation by Silicon Crystals
Oct. 29, 1942; 22 pp.; In English
Report No.(s): DE2005-4415436; No Copyright; Avail: Department of Energy Information Bridge

The excellent performance of British ‘red dot’ crystals is explained as due to the knife edge contact against a polished
surface. High frequency rectification depends critically on the capacity of the rectifying boundary layer of the crystal. C. For
high conversion efficiency, the product of this capacity and of the ‘forward’ (bulk) resistance R(sub b) of the crystal must be
small. For a knife edge, this product depends primarily on the breadth of the knife edge and very little upon its length. The
contact can therefore have a rather large area which prevents burn-out. For a wavelength of 10 cm. the computations show
that the breadth of the knife edge should be less than about 10(sup -3) cm. For a point contact the radius must be less than
1.5 x 10(sup -3) cm. and the resulting small area is conductive to burn-out. The effect of ‘tapping’ is probably to reduce the
area of contact.
NTIS
Crystals; High Frequencies, Rectification; Silicon

20050195930 FN Mfg., Inc., Columbia, SC USA
Barrel Weight Reduction
Livermore, Greg; Sadowski, Lucian; May 2005; 28 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): DAAE30-03-C-1129
Report No.(s): AD-A434693; ARDEC/ARAET-TR-05005; No Copyright; Avail: CASI; A03, Hardcopy

The soldier on the battlefield carriers a lot of equipment into combat. The weapon weight is a burden to our soldiers. Using
the MK46 barrel as a baseline and implementing the use of a full Stellite liner and state-of-the-art UltraCem nickel-boride
coating, the weight can be reduced. This report describes the design process, the finite element analysis, thermal and modal
analysis, the design, function, and testing of these barrels.
DTIC
Borides; Coatings, Guns (Ordnance); Linings; Nickel; Weight Reduction

20050195992 Uniformed Services Univ. of the Health Sciences, Bethesda, MD USA

Co-Expression of Regulator of G Protein Signaling 4 (RGS4) and the MU opioid Receptor in Regions of Rat Brain:
Evidence That RGS4 Attenuates MU Opioid Receptor Signaling

Crowder, A. T.; Jan. 2003; 161 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434787; No Copyright; Avail: Defense Technical Information Center (DTIC)

Regulators of G protein Signaling (RGS) proteins influence G protein-coupled receptor signal transduction by enhancing
the intrinsic GTPase activity of G proteins. The RGS-enhanced GTPase activity of G proteins may be responsible for the
desensitization of certain G protein-coupled receptors, including the mu opioid receptor. The goal of this research was to
evaluate the ability of recombinant RGS4 to affect mu opioid receptor-mediated cellular signaling and to identify regions of
the rat brain in which both RGS4 and the mu opioid receptor are co-expressed. We evaluated the ability of recombinant RGS4
to affect D-Ala2, N-Me-Phe4, glyol enkephalin (DAMGO)-mediated inhibition of adenylyl cyclase activity in membranes of
SH-SYSY cells, a cell line that express endogenous mu receptors. Recombinant RGS4 caused a concentration-dependent
attenuation of DAMGOmediated inhibition of adenylyl cyclase activity. RGS4 diminished the efficacy, but not the potency,
of DAMGO in inhibiting adenylyl cyclase activity. In contrast, RGS4 had no effect on the ability of GTPgS, a nonhydrolyzable
analogue of GTP, to inhibit adenylyl cyclase activity. RGS4 also had no effect on DAMGO stimulated 35SgtpgS binding in
SH-SY5Y membranes. Additionally, RGS4 was tested for its ability to affect 3Hdamgo binding to the mu receptor. RGS4
failed to affect either the KD of the Bmax of 3Hdamgo in saturation binding experiments. Antibodies generated against rat
RGS4 and the rat mu opioid receptor were used in immunohistochemical staining to identify specific regions of rat brain where
the two proteins are co-expressed. Both RGS4 and mu opioid receptor proteins were present in many of the same regions of
the brain. Further, we demonstrated that RGS4 is primarily localized to the nucleus, but that administration of fentanyl, a
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potent mu opioid agonist, induces translocation out of the nucleus, to the cytoplasm in the hippocampal CA# pyramidal
neurons.

DTIC

Proteins; Rats; Regulators

20050196062 Army Engineer Research and Development Center, Vicksburg, MS USA

Soil Phosphorus Compositional Characteristics as a Function of Land-Use Practice in the Upper Eau Galle River

Watershed, Wisconsin

James, William F.; Eakin, Harry L.; Ruiz, Carlos E.; Barko, John W.; Sep. 2004; 13 pp.; In English; Original contains color

illustrations

Report No.(s): AD-A434894; ERDC/TN SMART-04-5; No Copyright; Avail: Defense Technical Information Center (DTIC)
The purpose of this research was to quantify biologically labile and refractory phosphorus species in source soils of an

agricultural watershed that drains into a eutrophic Corps of Engineers reservoir. Eutrophication of receiving waters is strongly

linked to the erosion and transport of particulate and soluble nutrients derived from the watershed landscape. In dairy and

agricultural settings, amendment of soils with fertilizers and manure is usually based on crop nitrogen (N) requirements rather

than phosphorus (P) to obtain optimal yield. In particular, various manures also have a high P content; usually well in excess

of crop uptake requirements with N:P ratios near 1 (Powers and Van Horn 1998). Thus, applications based on crop N

requirements usually result in the buildup of soil P levels to excessive concentrations that can be transported to receiving

waters during storms (Sharpley et al. 1994).

DTIC

Eutrophication; Land Use; Phosphorus; Rivers, Soils;, Watersheds

20050196092 Operational Technologies Corp., Beavercreek, OH USA
Analysis of Algorithms Predicting Blood: Air and Tissue: Blood Partition Coefficient from Solvent Partition
Coefficients for Use in Complex Mixture Physiological Based Pharmacokinetic/Pharmacodynamic Modeling
Sterner, Teresa R.; Robinson, Peter J.; Mattie, David R.; Burton, G. A.; Mar. 2004; 79 pp.; In English
Contract(s)/Grant(s): F33615-00-C-6060; Proj-1710
Report No.(s): AD-A434945; AFRL-HE-WP-TR-2004-0032; No Copyright; Avail: CASI; A05, Hardcopy

Algorithms predicting tissue and blood partition coefficients (PCs) from solvent properties (octanol:water, saline or
water:air, oil:air coefficients) were compared to assess their usefulness for a petroleum mixtures physiologically based
pharmacokinetic/pharmacodynamic model. Measured blood:air and tissue:blood PCs were sought from literature resources for
14 JP-8 components. PCs, mainly from vial equilibration experiments, were separated by species (rat and human) and
averaged by tissue and chemical. Average experimental PCs were then compared with predicted PCs calculated using
algorithms from nine published sources. The algorithms chosen use solvent PCs due to the relative accessibility of these
parameters. Tissue:blood PCs were calculated from ratios of predicted tissue:air and experimental blood:air values (PCEB).
Calculated PCs were evaluated using percent error compared to the experimental value. Of the 231 calculated values, 29%
performed within +/- 20% of the experimental PC values. Algorithms were divided into three main types. Empirical equations
(derived from linear regression of experimental PC data), physiologically based equations (based on water and lipid
components of a tissue type), and hybrid equations (physiological parameters and empirical factors combined) each performed
equally well. PCEs values were compared with tissue:blood PCs calculated from ratios of predicted tissue:air and predicted
blood:air values (PC(sub pb). Overall, 68% of PCER values had smaller absolute percent errors than PC(sub pb) values.
Physiological equations should not be used to calculate PC(sub pb) values as 100% of these PCps values had higher absolute
percent errors than corresponding PC(sub eb) values. If calculated PC values must be used in models, a comparison of
experimental and predicted PCs for chemically similar compounds is advisable, so one understands the expected error level
in calculated values.
DTIC
Algorithms; Aqueous Solutions; Blood; Chemical Analysis; Chemical Properties; Coefficients; Models; Pharmacology;
Physiology, Predictions, Solvents

20050196098 Army Research Lab., Aberdeen Proving Ground, MD USA

Fatty Acid-Based Monomers as Styrene Replacements for Liquid Molding Resins

La Scala, John J.; Sands, James M.; Orlicki, Joshua A.; Palmese, Giuseppe R.; Robinette, E. J.; May 2005; 16 pp.; In English
Report No.(s): AD-A434951; ARL-RP-94; No Copyright; Avail: Defense Technical Information Center (DTIC)
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One method of reducing styrene emissions from vinyl ester (VE) and unsaturated polyester resins (UPE) is to replace
some or all of the styrene with fatty acid-based monomers. Methacrylated fatty acid (MFA) monomers are ideal candidates
because they are inexpensive, have low volatilities, and free-radically polymerize with vinyl ester. The viscosity of VE resins
using these fatty acid monomers ranged from 700 2000 cP, which is considerably higher than that of VE/styrene resins (*100
cP). In addition, the Tg of VE/MFA polymers were only on the order of 80 C, which is significantly lower than that of
VE/styrene polymers. Decreasing the length of the base fatty acid chains from 18 to 12 carbon atoms improved the Tg by 20
C, while lowing the resin viscosity from *2500 to #1000 cP. Residual unsaturation sites on the fatty acid backbone decreased
the cure rate of the resins thereby decreasing polymer properties. Ternary blends of VE, styrene, and fatty acid monomers also
effectively improved the flexural, fracture, and thermo-mechanical properties and reduced the resin viscosity to acceptable
levels, while using less than 15 wt% styrene, far less than commercial VE resins.

DTIC
Casting; Fatty Acids; Monomers; Resins, Styrenes

20050196123 Iowa State Univ. of Science and Technology, Ames, IA USA

Triazolium-based Energetic Ionic Liquids

Schmidt, Michael W.; Gordon, Mark S.; Boatz, Jerry A.; Mar. 2005; 30 pp.; In English
Contract(s)/Grant(s): Proj-2303

Report No.(s): AD-A434989; No Copyright; Avail: Defense Technical Information Center (DTIC)

The energetic ionic liquids formed by the 1,2,4-triazolium cation family and dinitramide anion are investigated by ab
initio quantum chemistry calculations, to address the following questions: How does substitution at the triazolium ring’s
nitrogen atoms affect its heat of formation, and its charge delocalization? What kind of ion dimer structures might exist? And,
do deprotonation reactions occur, as a possible first step in the decomposition of these materials?

DTIC
lons; Liquids; Nitrogen, Quantum Chemistry

20050196542 Battelle Pacific Northwest Labs., Richland, WA USA
Electro-Spark Deposited Coatings for Replacement of Chrome Electroplating
Johnson, R. N.; Bailey, J. A.; Jun. 2005; 55 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): Proj-SERDP-PP-1147
Report No.(s): AD-A434852; ARAET-CR-05002; No Copyright; Avail: CASI; A04, Hardcopy

Electro-spark deposited (ESD) coating processes were investigated for line-of-sight (LOS) and non-line-of-sight (NLOS)
applications under this Strategic Environmental Research and Development Program Task PP-1147. Apparatus necessary for
NLOS ESD applications were developed by Pacific Northwest National Laboratories. Fatigue debits due to application of ESD
coatings on reduced section specimens were investigated. A follow-on Environmental Science and Technology Certification
Program task resulted from this work and ESD has now been used and is now available for use at Anniston Army Depot, but
so far only for LOS applications.
DTIC
Chromium; Coatings; Electrodeposition; Electroplating; Plating; Replacing; Sparks

20050196735 Northwestern Univ., Evanston, IL, USA
Solid State, Surface and Catalytic Studies of Oxides
Nov. 2004; 24 pp.; In English
Report No.(s): DE2005-836091; No Copyright; Avail: Department of Energy Information Bridge

This project investigates the catalytic properties of oxides for the selective oxidative dehydrogenation of light alkanes and
for hydrocarbon reduction of NO(sub x). Various vanadium oxide based catalysts were investigated to elucidate the
relationship between the chemical and structural properties of the catalysts and their selectivity for the formation of alkenes.
It was found that vanadium oxide units that are less reducible give higher selectivities. For hydrocarbon reduction of NO(sub
x), it was found that alumina-based catalysts can be effective at higher temperatures than the corresponding zeolite-based
catalysts. On some catalysts, such as SnO(sub 2)/Al(sub 2)O(sub 3). Ag/Al(sub 2)O(sub 3), the alumina participates directly
in the reaction, making the catalyst bifunctional. These results are useful in research to improve the performance of this stress
of catalysts.
NTIS
Alkanes; Catalysts; Dehydrogenation; Nitrogen Oxides; Oxides; Solid State; Aluminum Oxides
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20050196768 North Carolina State Univ., Raleigh, NC, USA
Dermal Absorption of Cutting Fluid Mixtures
Baynes, R. E.; Riviere, J. E.; Monteiro-Riviere, N.; Smith, C.; January 2005; 42 pp.; In English
Contract(s)/Grant(s): RO1-OH-003669
Report No.(s): PB2005-107482; No Copyright; Avail: CASI; A03, Hardcopy

This work has focused on understanding how cutting fluid additives, contaminants, and metal-working cleanser can
influence the dermal disposition of potential skin irritants. Representatives of three commonly used classes of additives
(emulsifier, lubricant, and biocide) were investigated in this study. The three representative additives, linear alkylbenzene
sulfonate (LAS), sulfate ricinoleic acid (RA), and triazine, were used in the initial phases of this research answer these
questions. Diffusion of these additives across skin and inert membranes was determined experimentally to help identify
physicochemical and chemical-biological interactions when workers are exposed to similar complex cutting fluid
formulations. Because triazine was shown to be more readily absorbed across skin, it was used as a chemical marker to further
assess contaminant and cleanser effects on dermal absorption.
NTIS
Cutting; Lubricants, Skin (Anatomy); Toxicity

20050196771 Gyeongsang National Univ., Chinju, Korea, Republic of
Preparation of Metal Filter Element for Fail Safety in IGCC Filter Unit
January 2005; 12 pp.; In English
Report No.(s): DE2005-835840; No Copyright; Avail: Department of Energy Information Bridge

Metal filter elements as the fail safety filter are fabricated by the methods using cold isostatic pressure (compress method)
and binder (binder method) to form the filter element and tested in experimental and bench units. The fail safety filter on the
filtration system is mounted additionally in order to intercept the particle leak when the main filter element is broken. So it
should have two contrary functions of a high permeability and being plugged easily. The filter element having high porosity
and high plugging property was fabricated by the bind method. It has the porosity more than 50%, showed very small pressure
drop less than 10mmH?20O at the face velocity of 0.15m/s, and plugged within 5 minutes with the inhibition of the particle leak
larger than 4 (micro)m. The test result of corrosion tendency in IGCC gas stream at 500 C shows SUS310L material is very
reasonable among SUS310, SUS316, Inconel 600, and Hastelloy X.
NTIS
Cycles; Failure; Gasification; Safety

24
COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials.

20050188564 Aerospace Corp., El Segundo, CA USA
Using Composites in Seismic Retrofit Applications
Karbhari, V. M.; Apr. 2005; 201 pp.; In English
Report No.(s): AD-A434114; ATR-2005(7796)-2; No Copyright; Avail: CASI; A10, Hardcopy

This report was prepared to provide a comprehensive review of the state-of-the-art for using composite materials for
seismic retrofit applications. The emphasis is on seismic retrofit of reinforced concrete columns. The report is presented in
eleven chapters. Chapters 1-3 provide a basic introduction to composite materials, including discussions on the types of matrix
and reinforcement materials, processing methods, and basic mechanics. Polymer matrix composites with continuous carbon
or glass fibers as reinforcement are emphasized since they are the most frequently used composite materials for seismic retrofit
applications. Chapters 4-6 review methods for designing and applying composite jackets onto columns and performing
structural tests on columns with composite jackets. Environmental durability test protocols and data for composite systems for
seismic retrofit are reviewed in Chapters 7-10. Examples of commercially available composite retrofit systems are presented
in Chapter 11.
DTIC
Composite Materials; Glass Fibers; Matrix Materials;, Polymers; Retrofitting; Seismic Waves
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20050192552  Akron Univ., Akron, OH, USA
Polyimide/carbon Nanocomposites
Harris, Frank W.; June 30, 2003; 25 pp.; In English
Contract(s)/Grant(s): NAG1-02035; No Copyright; Avail: CASI; A03, Hardcopy

The goal of this product is to design and characterize well-defined conductive nanocomposite materials. The materials will
be composed of a polymer matrix composed of rigid-backbone polyimides, and will be filled with modified or unmodified
multi-walled carbon nanotubes (MWNTs). The ultimate design of this project is to create composite materials with optical
clarity and a high conductivity.
Author
Carbon Nanotubes; Nanocomposites; Polyimides; Polymers; Nanofabrication

20050192645 NASA Glenn Research Center, Cleveland, OH, USA
Colloidal Gelation-2 and Colloidal Disorder-Order Transition-2 Investigations Conducted on STS-95
Hoffmann, Monica T.; Research and Technology 1999; March 2000; 4 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy

The Colloidal Gelation-2 (CGEL 2) and Colloidal Disorder-Order Transition-2 (CDOT 2) investigations flew on Space
Shuttle Discovery mission STS-95 (also known as the John Glenn Mission). These investigations were part of a series of
colloid experiments designed to help scientists answer fundamental science questions and reduce the trial and error involved
in developing new and better materials. Industries dealing with semiconductors, electro-optics, ceramics, and composites are
just a few that may benefit from this knowledge. The goal of the CGEL 2 investigation was to study the fundamental properties
of colloids to help scientists better understand their nature and make them more useful for technology. Colloids consist of very
small (submicron) particles suspended in a fluid. They play a critical role in the technology of this country, finding uses in
materials ranging from paints and coatings to drugs, cosmetics, food, and drink. Although these products are routinely
produced and used, there are still many aspects of their behavior about which scientists know little. Understanding their
structures may allow scientists to manipulate the physical properties of colloids (a process called ‘colloidal engineering’) to
produce new materials and products. Colloid research may even improve the processing of known products to enhance their
desirable properties.
Derived from text
Colloids; Discovery (Orbiter); Colloiding; Space Transportation System

20050195871 NASA Glenn Research Center, Cleveland, OH, USA
Boiling on Microconfigured Composite Surfaces Enhanced
Chao, David F; Research and Technology 1999; March 2000; 3 pp.; In English; Original contains black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Boiling heat transfer is one of the key technologies for the two-phase active thermal-control system used on space
platforms, as well as for the dynamic power systems aboard the International Space Station. Because it is an effective heat
transfer mode, boiling is integral to many space applications, such as heat exchangers and other cooling devices. Nucleate
boiling near the critical heat flux (CHF) can transport very large thermal loads with a much smaller device and much lower
pumping power than for single-phase heat exchangers. However, boiling performance sharply deteriorates in a reduced-gravity
environment, and operation in the CHF regime is somewhat perilous because of the risk of burnout to the device surface. New
materials called microconfigured metal-graphite composites can enhance boiling. The photomicrograph shows the
microconfiguration (x3000) of the copper-graphite (Cu-Gr) surface as viewed by scanning electronic microscope. The graphite
fiber tips appear as plateaus with rugged surfaces embedded in the copper matrix. It has been experimentally demonstrated
that this type of material manifests excellent boiling heat transfer performance characteristics and an increased CHFE.
Nonisothermal surfaces were less sensitive to variations of wall superheat in the CHF regime. Because of the great difference
in conductivity between the copper base and the graphite fiber, the composite surfaces have a nonisothermal surface
characteristic and, therefore, will have a much larger ‘safe’ operating region in the CHF regime. In addition, the
thermocapillary forces induced by the temperature differences between the fiber tips and the metal matrix play an important
role in bubble detachment, and may not be adversely affected in a reduced-gravity environment. All these factors indicate that
microconfigured composites may improve the reliability and economy (dominant factors in all space applications) of various
thermal components found on spacecraft during future missions.
Author
Nucleate Boiling; Heat Transfer; Metal Matrix Composites; Microstructure; Surface Reactions; Graphite; Copper; Aluminum
Graphite Composites
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20050195878 NASA Glenn Research Center, Cleveland, OH, USA
High-Flow PMR-Polymide Composites Developed With Mechanical Properties Comparable to Other High-
Temperature Systems
Meador, Michael A.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

PMR polyimides, in particular PMR-15, are well known for their excellent high-temperature stability and performance,
and solvent resistance. However, the processing of these materials is limited, for the most part, to prepreg-based methods, such
as compression or autoclave processing. These methods involve substantial amounts of hand labor, and as a result,
manufacturing costs for components made from PMR polyimides can be high. In cost-sensitive applications, these high
manufacturing costs can make the use of PMR polyimide-based components cost prohibitive. Lower cost manufacturing
methods, such as resin transfer molding (RTM) and resin film infusion, have been demonstrated to reduce manufacturing costs
by as much as 50 percent over prepreg-based methods. However, these processes are only amenable to materials with melt
viscosities below 30 poise. Most PMR polyimides have melt viscosities on the order of 100 poise or higher. Recent efforts
at the NASA Glenn Research Center have focused on chemical modifications to PMR polyimides to reduce their melt viscosity
to the point where they could be processed by these low-cost manufacturing methods without adversely affecting their
high-temperature properties and performance. These efforts have led to a new family of PMR polyimides that have melt
viscosities significantly lower than that of PMR-15. Reductions in melt viscosity are brought about through the introduction
of molecular twists in the polymer backbone. Carbon fiber (T650- 35) composites were prepared from one of these polyimides,
designated PMR-Flex, by compression molding. The properties of these composites are presented below and compared with
comparable composites made from PMR-15 and PETI-RTM, a new low-melt-viscosity polyimide.
Author
Polyimides; High Temperature; Carbon Fibers; Fiber Composites; Stability; Resin Film Infusion

20050196064 Naval Surface Warfare Center, Bethesda, MD USA
Design Equations and Criteria of Orthotropic Composite Panels
Jones, Brian J.; Jun. 2004; 46 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434896; NSWCCD-65-TR-2004/16; No Copyright; Avail: CASI; A03, Hardcopy

The U.S. Navy is currently pursuing lightweight material options for shipboard structural applications, including hull,
topside and mast structures. It is necessary to develop preliminary design criteria and methods to assess structures before the
development of detailed finite element models. The design equation and criteria presented in this report are for
simply-supported orthotropic plate typically used in composite ship structures. The design equations presented provide
orthotropic plate solutions for principal use in code development. In addition, the method could extend to overall ship
structural design, for scanting design, or for input into an overall design program. This document provides design equations
and criteria for simply-supported orthotropic plates in the context of the design of composite hull and topside structures. It
identifies ship structural loads, structural design criteria, and design equations for solid, sandwich and hat-stiffened panels, as
well as girders and frames.
DTIC
Composite Materials; Composite Structures; Design Analysis; Panels; Ships, Structural Design

20050196102 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Fatigue Behavior of a Functionally-Graded Titanium Matrix Composite

Cunningham, Scott R.; Mar. 2005; 111 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434957; AFIT/GAE/ENY/05-M06; No Copyright; Avail: Defense Technical Information Center (DTIC)
Functionally-graded Titanium Matrix Composites are an attempt to utilize the high-strength properties of a titanium

matrix composite with a monolithic alloy having the more practical machining qualities. This work studied the mechanical

characteristics of the joint region as a first step toward future evaluation of this material. The scope of this effort involved

testing under monotonic tension and fatigue loading conditions. Mechanical properties and cyclic behavior were evaluated for

the joint area and then compared to those of the parent materials. The results of this study found that the strength of the

transition region was slightly higher than the unreinforced alloy. However, the presence of fiber ends in the transition region

proved to be the source of failure under fatigue loading conditions. Failure in the transition region did not occur at the tip of

the taper joint as anticipated. Instead, failure occurred at the transition to the next ply in the taper. This indicates that fiber

volume, in conjunction with the presence of fiber ends, plays a key role in the fatigue life of the entire material. These findings
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encourage and provide the basic scientific knowledge for further evaluation and development of functionally-graded titanium
matrix composites.

DTIC

Matrix Materials;, Metal Matrix Composites; Titanium

20050196129 Air Force Research Lab., Edwards AFB, CA USA

Microstructural Studies of In-Situ Mesophase Transformation in the Fabrication of Carbon-Carbon Composites
Chioujones, K. M.; Ho, W.; Fathollahi, B.; Chau, P. C.; Wapner, P. G.; Hoffman, W. P.; Mar. 2005; 15 pp.; In English
Contract(s)/Grant(s): Proj-2306

Report No.(s): AD-A435002; No Copyright; Avail: Defense Technical Information Center (DTIC)

Injection of a low viscosity, fully transformed mesophase pitch into a fiber preform can be an effective approach to
fabrication of advanced, high-performance carbon-carbon (C/C) composites 1. Here, flow-induced microstructures can be
stabilized by oxidation such that upon carbonization, the fibrous carbon needles running through the flow channels are
retained. Using the injection and stabilization process, one can raise the density of C/C composites to reasonably high levels
in a couple of cycles. While the injection method is effective in making highly densified materials with controlled
microstructure, it is not without constraints. This method is best applied to uniform geometries such as aircraft brakes, and
the use of rigidized preforms is required to resist compaction under injection pressure. Severe injection conditions with
diminishing return in density gain could be encountered if the process has to be carried beyond two to three cycles.

DTIC
Carbon-Carbon Composites; Fabrication; Microstructure

20050196557 NASA Glenn Research Center, Cleveland, OH, USA
Long-Term Durability of a Matrix for High-Temperature Composites Predicted
Bowles, Kenneth J.; Research and Technology 2000; March 2001; 3 pp.; In English; Original contains black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Polymer matrix composites (PMC’s) are being increasingly used in applications where they are exposed for long
durations to harsh environments such as elevated temperatures, moisture, oils and solvents, and thermal cycling. The exposure
to these environments leads to the degradation of structures made from these materials. This also affects the useful lifetimes
of these structures. Some of the more prominent aerospace applications of polymer matrix composites include engine supports
and cowlings, reusable launch vehicle parts, radomes, thrust-vectoring flaps, and the thermal insulation of rocket motors. This
demand has led to efforts to develop lightweight, high-strength, high-modulus materials that have upper-use temperatures over
316 C. A cooperative program involving two grants to the Massachusetts Institute of Technology and in-house work at the
NASA Glenn Research Center was conducted to identify the mechanisms and the measurement of mechanical and physical
properties that are necessary to formulate a mechanism-based model for predicting the lifetime of high-temperature polymer
matrix composites. The polymer that was studied was PMR-15 polyimide, a leading matrix resin for use in high-temperature-
resistant aerospace composite structures such as propulsion systems. The temperature range that was studied was from 125
to 316 C. The diffusion behavior of PMR-15 neat resin was characterized and modeled. Thermogravimetric analysis (TGA)
was also conducted in nitrogen, oxygen, and air to provide quantitative information on thermal and oxidative degradation
reactions. A new low-cost technique was developed to collect chemical degradation data for isothermal tests lasting up to 4000
hr in duration. In the temperature range studied, results indicate complex behavior that was not observed by previous TGA
tests, including the presence of weight-gain reactions. These were found to be significant in the initial periods of aging from
125 to 225 C. Two types of weight loss reactions dominated at aging temperatures above 225 C. One was concentrated at the
surface of the polymer and was very active at temperatures above 225 C. The second was observed to dominate in the latter
stages of aging at temperatures below 260 C. This three-reaction model satisfactorily explains past findings that the
degradation mechanism of PMR-15 appears to change around 316 C. It also indicates that the second weight gain mechanism
is a significant factor at temperatures below 204 C. On the basis of these results, a predictive model was developed for the
thermal degradation of PMR-15 at 316 C. A comparison of data generated by this model with actual experimental data is
shown in the following figure.
Author
Polymer Matrix Composites; High Temperature; Composite Structures; Aircraft Structures;, Cowlings; Thermal Degradation;
Thrust Vector Control
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20050196561 NASA Glenn Research Center, Cleveland, OH, USA
Creep/Rupture Behavior of Melt-Infiltrated SiC/SiC Composites Being Investigated
Hurst, Janet B.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

The failure behavior of melt-infiltrated SiC/SiC ceramic matrix composites is under investigation at the NASA Glenn
Research Center as part of NASA’s Ultra-Efficient Engine Technology Program. This material was originally developed under
the High Speed Research Office’s Enabling Propulsion Materials Program. Creep and rupture data provide accelerated testing
information to predict material behavior under engine use situations (1500 to 2400 F). This information gives insights into
various material development paths to improve composites as well as improve understanding of failure mechanisms. The left
figure shows the fracture surface of a CMC material following over 200 hr of testing at 2400 F. This surface demonstrates the
kind of fibrous pullout desirable for maximum crack deflection, hence non-brittle failure. Microscopy suggests that creep and
rupture of these materials can best be considered as a probabilistic property, rather than a material property. Fiber failure
occurs first in isolated regions, while stronger adjacent fibers remain intact. The right figure shows a region where oxide
deposits blur and round the fiber images. Because the oxidation kinetics of SiC are well understood, this oxide scale can be
used as a measure of the length of time various regions of the composites have been exposed to the environment, hence
providing vital information regarding the sequence of failure. The oxide scale in the right figure indicates an early failure of
this tow of fibers, whereas adjacent tows remain oxide free, suggesting failure much later in time. The path of various cracks
can be followed throughout the composite in this manner, suggesting failure mechanisms.
Author
Ceramic Matrix Composites; Creep Properties; Fracturing, Reaction Kinetics; Accelerated Life Tests; Cracks

20050196562 DYNACS Engineering Co., Inc., USA
Environment-Conscious Ceramics (Ecoceramics)
Singh, Mrityunjay; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Since the dawn of human civilization, there has always been a delicate balance between expanding human frontiers and
coexisting with the ecosystem. In the new millennium, it will be extremely important to develop various materials, products,
and processes to sustain a healthy life in harmony with nature that allow us to minimize any harmful effects.
Environment-conscious ceramics (ecoceramics) are a new class of materials that can be produced with renewable resources
(wood) and wood wastes (wood sawdust). Wood is one of the best and most intricate engineering materials created by nature.
Natural woods of various types are available throughout the world. In addition, wood sawdusts are generated in abundant
quantities by sawmills. Environment-conscious ceramic materials, fabricated via the pyrolysis and infiltration of natural
wood-derived preforms with silicon have tailorable properties with numerous potential applications.
Derived from text
Ceramics; Wood; Composite Materials

20050196564 NASA Glenn Research Center, Cleveland, OH, USA
Cooled Ceramic Matrix Composite Panel Successfully Tested in Rocket Exhaust
Eckel, Andrew J.; Research and Technology 2000; March 2001; 1 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

Actively cooled ceramic matrix composite (CMC) components are enabling or enhancing for a broad range of hypersonic
and reusable launch vehicle propulsion systems. Teaming with other NASA centers, the Air Force, and industry, the Glenn
Ceramics Branch has successfully tested multiple cooled CMC panel concepts in high-heat-flux, high-pressure, flowing rocket
engine combustion gas environments. Sub-element components survived multiple cycles and the severe thermal gradients
imposed by combustion gas temperatures in excess of 5500 F and cryogenic hydrogen or ambient temperature water internal
coolants. These demonstrations are critical for the continued development of this class of materials, and the research is
expected to continue with additional concepts and increasingly larger and more complex geometries being fabricated and
tested in a broad range of engine operating conditions.
Author
Ceramic Matrix Composites; Reusable Launch Vehicles; Hypersonic Vehicles; Heat Flux; High Pressure; Cryogenic
Temperature; Hydrogen; Rocket Exhaust; Composite Materials
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20050196608 AYT Corp., OH, USA, NASA Glenn Research Center, Cleveland, OH, USA, Army Research Lab., Cleveland,
OH, USA
Packaging Technology Developed for High-Temperature Silicon Carbide Microsystems
Chen, Liang-Yu; Hunter, Gary W.; Neudeck, Philip G.; Research and Technology 2000; March 2001; 2 pp.; In English; No
Copyright; Avail: CASI; AO1, Hardcopy

High-temperature electronics and sensors are necessary for harsh-environment space and aeronautical applications, such
as sensors and electronics for space missions to the inner solar system, sensors for in situ combustion and emission monitoring,
and electronics for combustion control for aeronautical and automotive engines. However, these devices cannot be used until
they can be packaged in appropriate forms for specific applications. Suitable packaging technology for operation temperatures
up to 500 C and beyond is not commercially available. Thus, the development of a systematic high-temperature packaging
technology for SiC-based microsystems is essential for both in situ testing and commercializing high-temperature SiC sensors
and electronics. In response to these needs, researchers at Glenn innovatively designed, fabricated, and assembled a new
prototype electronic package for high-temperature electronic microsystems using ceramic substrates (aluminum nitride and
aluminum oxide) and gold (Au) thick-film metallization. Packaging components include a ceramic packaging frame, thick-film
metallization-based interconnection system, and a low electrical resistance SiC die-attachment scheme. Both the materials and
fabrication process of the basic packaging components have been tested with an in-house-fabricated SiC semiconductor test
chip in an oxidizing environment at temperatures from room temperature to 500 C for more than 1000 hr. These test results
set lifetime records for both high-temperature electronic packaging and high-temperature electronic device testing. As
required, the thick-film-based interconnection system demonstrated low (2.5 times of the room-temperature resistance of the
Au conductor) and stable (decreased 3 percent in 1500 hr of continuous testing) electrical resistance at 500 C in an oxidizing
environment. Also as required, the electrical isolation impedance between printed wires that were not electrically joined by
a wire bond remained high (greater than 0.4 GW) at 500 C in air. The attached SiC diode demonstrated low (less than 3.8
W/mm?2) and relatively consistent dynamic resistance from room temperature to 500 C. These results indicate that the
prototype package and the compatible die-attach scheme meet the initial design standards for high-temperature, low-power,
and long-term operation. This technology will be further developed and evaluated, especially with more mechanical tests of
each packaging element for operation at higher temperatures and longer lifetimes.
Author
Electronic Packaging; High Temperature; Silicon Carbides; Fabrication; Semiconductors (Materials)

20050196690 NASA Glenn Research Center, Cleveland, OH, USA
Ballistic Impact of Braided Composites with a Soft Projectile
Roberts, Gary D.; Pereira, J. Michael; Revilock, Duane M., Jr.; Binienda, Wieslaw K.; Xie, Ming; Braley, Mike; July 29, 2002;
14 pp.; In English; 4th AIAA/ASME/AHS Structures, Dynamics and Materials Conference, 7-10 Apr. 2003, Norfolk, VA,
USA
Contract(s)/Grant(s): RTOP 708-24-13
Report No.(s): E-14395; Copyright; Avail: CASI; A03, Hardcopy

Impact tests using a soft gelatin projectile were performed to identify failure modes that occur at high strain energy density
during impact loading. Failure modes were identified for aluminum plates and for composites plates and half-rings made from
triaxial carbon fiber braid having a 0/+/- 60deg architecture. For aluminum plates, a large hole formed as a result of crack
propagation from the initiation site at the center of the plate. For composite plates, fiber tensile failure occurred in the back
ply at the center of the plate. Cracks then propagated from this site along the +/-60deg fiber directions until triangular flaps
opened to form a hole. For composite half-rings fabricated with Odeg fibers aligned circumferentially, fiber tensile failure also
occurred in the back ply. Cracks first propagated from this site perpendicular the Odeg fibers. The cracks then turned to follow
the +/-60deg fibers and Odeg fibers until rectangular flaps opened to form a hole. Damage in the composites was localized near
the impact site, while cracks in the aluminum extended to the boundaries.
Author
Impact Tests; Projectiles; Gelatins; Failure Modes; Impact Loads; Metal Plates; Braided Composites, Crack Propagation

20050196697 NASA Glenn Research Center, Cleveland, OH, USA

Studies on Hot-Melt Prepregging on PRM-II-50 Polyimide Resin with Graphite Fibers

Shin, E. Eugene; Sutter, James K.; Juhas, John; Veverka, Adrienne; Klans, Ojars; Inghram, Linda; Scheiman, Dan;
Papadopoulos, Demetrios; Zoha, John; Bubnick, Jim; [2004]; 16 pp.; In English; SAMPE 2003, 11-15 May 2003, Long
Beach, CA, USA

Contract(s)/Grant(s): WBS 708-31-16

Report No.(s): E-14412; Copyright; Avail: CASI; A03, Hardcopy
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A second generation PMR (in situ Polymerization of Monomer Reactants) polyimide resin PMR-II-50, has been
considered for high temperature and high stiffness space propulsion composites applications for its improved high temperature
performance. As part of composite processing optimization, two commercial prepregging methods: solution vs. hot-melt
processes were investigated with M40J fabrics from Toray. In a previous study a systematic chemical, physical, thermal and
mechanical characterization of these composites indicated the poor resin-fiber interfacial wetting, especially for the hot-melt
process, resulted in poor composite quality. In order to improve the interfacial wetting, optimization of the resin viscosity and
process variables were attempted in a commercial hot-melt prepregging line. In addition to presenting the results from the
prepreg quality optimization trials, the combined effects of the prepregging method and two different composite cure methods,
i.e. hot press vs. autoclave on composite quality and properties are discussed.

Author
Polyimide Resins; Prepregs

20050196699 NASA Glenn Research Center, Cleveland, OH, USA
Thermomechanical Properties of M40J Carbon/PMR-II-50 Composites
Allred, Ronald E.; Shin, E. Eugene; Inghram, Linda; McCorkle, Linda; Papadopoulos, Demetrios; Wheeler, Donald; Sutter,
James K.; [2004]; 13 pp.; In English; SAMPE 2003, 11-15 May 2003, Long Beach, CA, USA
Contract(s)/Grant(s): WBS 708-31-16
Report No.(s): E-14411; Copyright; Avail: CASI; A03, Hardcopy

To increase performance and durability of high-temperature composites for potential rocket engine components, it is
necessary to optimize wetting and interfacial bonding between high modulus carbon fibers and high-temperature polyimide
resins. It has been previously demonstrated that the electro-oxidative shear treatments used by fiber manufacturers are not
effective on higher modulus fibers that have fewer edge and defect sites in the surface crystallites. In addition, sizings
commercially supplied on most carbon fibers are not compatible with polyimides. In this study, the surface chemistry and
energy of high modulus carbon fibers (M40J and M60J, Torray) and typical fluorinated polyimide resins, such as PMR-II-50
were characterized. A continuous desizing system that uses an environmentally friendly chemical process was developed for
low level fiber. Composites were fabricated with fibers containing the manufacturer’s sizing, desized, and further treated with
a reactive finish. Results of room temperatures tests show that desizing reduces interface sensitive properties compared to the
manufacturer’ssizing and that subsequent surface re-treatment with reactive finish increases interface sensitive properties.
Properties of thermally aged composites and composites with varying finish concentrations are also discussed.
Author
Carbon Fibers; Polyimides; Chemical Reactions

20050196702 NASA Glenn Research Center, Cleveland, OH, USA
Damage Assessment of Stress-Thermal Cycled high temperature
Ju, Jae-Hyung; Prochazka, Michael; Ronke, Ben; Morgan, Roger; Shin, Eugence; [2004]; 8 pp.; In English; 14th International
Conference on Composite Materials, 14-18 Jul. 2003, San Diego, CA, USA
Contract(s)/Grant(s): WBS 708-31-16; Copyright; Avail: CASI; A02, Hardcopy

We report on the characterization of bismaleimide and polyimide carbon fiber composite, microcrack development under
stress thermal cycling loading. Such cycles range from cryogenic temperatures associated with cryogenic fuel (LN, LOX)
containment to high temperatures of 300 degrees Celsius associated with future hypervelocity aeropropulsion systems.
Microcrack development thresholds as a function of temperature range of the thermal cycle; the number of cycles; the applied
stress level imposed on the composite are reported. We have conducted stress-thermal cycles on thin bismaleimide-woven
carbon fiber foils for three temperature range cycles: 1. Ambient temperature - -196 degrees celsius. 2. Ambient temperature
- 150 degrees Celsius; 200 degrees Celsius; 250 degrees Celsius. 3. -196 degrees Celsius - 250 degrees Celsius. The Principle
findings are that the full cycles from -196 degrees Celsius to to 250 degrees Celsius cause the most significant microcrack of
development. These observations indicate that the high temperature portion of the cycle under load causes fiber-matrix
interface failure and subsequent exposure to higher stresses at the cryogenic, low temperature region results in composite
matrix microcracking as a result of the additional stresses associate with the fiber-matrix thermal expansion mismatch. Our
initial studies for 12 ply PMR-II-50 polyimide/M60JB carbon fabric [0f,90f,90f,0f,0f,90f]ls composites will be presented. The
stress-thermal cycle test procedure for these will be described. Moisture absorption characteristics between cycles will be used
to monitor interconnected microcrack development. The applied stress level will be 75% of the composite cryogenic (-196
degrees Celsius) ultimate strength.
Author
Fiber-Matrix Interfaces; Polymer Matrix Composites; Fiber Composites; Carbon Fibers
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20050196711 NASA Glenn Research Center, Cleveland, OH, USA
Local Debonding and Fiber Breakage in Composite Materials Modeled Accurately
Bednarcyk, Brett A.; Arnold, Steven M.; Research and Technology 2000; March 2001; 3 pp.; In English; No Copyright; Avail:
CASI; AO1, Hardcopy

A prerequisite for full utilization of composite materials in aerospace components is accurate design and life prediction
tools that enable the assessment of component performance and reliability. Such tools assist both structural analysts, who
design and optimize structures composed of composite materials, and materials scientists who design and optimize the
composite materials themselves. NASA Glenn Research Center’s Micromechanics Analysis Code with Generalized Method
of Cells (MAC/GMC) software package (http://www.grc.nasa.gov/WWW/LPB/mac) addresses this need for composite design
and life prediction tools by providing a widely applicable and accurate approach to modeling composite materials.
Furthermore, MAC/GMC serves as a platform for incorporating new local models and capabilities that are under development
at NASA, thus enabling these new capabilities to progress rapidly to a stage in which they can be employed by the code’s end
users.
Derived from text
Composite Materials; Fiber Composites, Debonding (Materials)

20050196724 NASA Glenn Research Center, Cleveland, OH, USA
Characterizing The Chemical Stability Of High Temperature Materials For Application In Extreme Environments
Opila, Elizabeth; [2005]; 12 pp.; In English; 29th International Conference on Advanced Ceramics and Composition, 23-28
Jan. 2005, Cocooa Beach, FL, USA
Contract(s)/Grant(s): WBS 22-376-70-30-06; No Copyright; Avail: CASI; A03, Hardcopy

The chemical stability of high temperature materials must be known for use in the extreme environments of combustion
applications. The characterization techniques available at NASA Glenn Research Center vary from fundamental
thermodynamic property determination to material durability testing in actual engine environments. In this paper some of the
unique techniques and facilities available at NASA Glenn will be reviewed. Multiple cell Knudsen effusion mass spectrometry
is used to determine thermodynamic data by sampling gas species formed by reaction or equilibration in a Knudsen cell held
in a vacuum. The transpiration technique can also be used to determine thermodynamic data of volatile species but at
atmospheric pressures. Thermodynamic data in the Si-O-H(g) system were determined with this technique. Free Jet Sampling
Mass Spectrometry can be used to study gas-solid interactions at a pressure of one atmosphere. Volatile Si(OH)4(g) was
identified by this mass spectrometry technique. A High Pressure Burner Rig is used to expose high temperature materials in
hydrocarbon-fueled combustion environments. Silicon carbide (SiC) volatility rates were measured in the burner rig as a
function of total pressure, gas velocity and temperature. Finally, the Research Combustion Lab Rocket Test Cell is used to
expose high temperature materials in hydrogen/oxygen rocket engine environments to assess material durability. SiC recession
due to rocket engine exposures was measured as a function of oxidant/fuel ratio, temperature, and total pressure. The emphasis
of the discussion for all techniques will be placed on experimental factors that must be controlled for accurate acquisition of
results and reliable prediction of high temperature material chemical stability.
Author
Refractory Materials;, High Temperature Environments, Stability; Thermodynamics

20050196732 NASA Glenn Research Center, Cleveland, OH, USA
Higher-Order Theory for Functionally Graded Materials
Aboudi, J.; Pindera, M. J.; Arnold, Steven M.; Research and Technology 2000; March 2001; 3 pp.; In English; No Copyright;
Avail: CASI; AO1, Hardcopy

Functionally graded materials (FGM’s) are a new generation of engineered materials wherein the microstructural details
are spatially varied through nonuniform distribution of the reinforcement phase(s). Engineers accomplish this by using
reinforcements with different properties, sizes, and shapes, as well as by interchanging the roles of the reinforcement and
matrix phases in a continuous manner (ref. 1). The result is a microstructure that produces continuously or discretely changing
thermal and mechanical properties at the macroscopic or continuum scale. This new concept of engineering the material’s
microstructure marks the beginning of a revolution both in the materials science and mechanics of materials areas since it
allows one, for the first time, to fully integrate the material and structural considerations into the final design of structural
components. Functionally graded materials are ideal candidates for applications involving severe thermal gradients, ranging
from thermal structures in advanced aircraft and aerospace engines to computer circuit boards. Owing to the many variables
that control the design of functionally graded microstructures, full exploitation of the FGM’s potential requires the
development of appropriate modeling strategies for their response to combined thermomechanical loads. Previously, most
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computational strategies for the response of FGM’s did not explicitly couple the material’s heterogeneous microstructure with
the structural global analysis. Rather, local effective or macroscopic properties at a given point within the FGM were first
obtained through homogenization based on a chosen micromechanics scheme and then subsequently used in a global
thermomechanical analysis.

Derived from text

Functionally Gradient Materials, Structural Design; Micromechanics

20050196804 NASA Glenn Research Center, Cleveland, OH, USA
High Strain Rate Behavior of Polymer Matrix Composites Analyzed
Goldberg, Robert K.; Roberts, Gary D.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail:
CASI; A01, Hardcopy

Procedures for modeling the high-speed impact of composite materials are needed for designing reliable composite engine
cases that are lighter than the metal cases in current use. The types of polymer matrix composites that are likely to be used
in such an application have a deformation response that is nonlinear and that varies with strain rate. To characterize and
validate material models that could be used in the design of impactresistant engine cases, researchers must obtain material data
over a wide variety of strain rates. An experimental program has been carried out through a university grant with the Ohio
State University to obtain deformation data for a representative polymer matrix composite for strain rates ranging from
quasi-static to high rates of several hundred per second. This information has been used to characterize and validate a
constitutive model that was developed at the NASA Glenn Research Center.
Derived from text
Polymer Matrix Composites; Composite Materials

20050196807 NASA Glenn Research Center, Cleveland, OH, USA, Toledo Univ., OH, USA
Uncertainties in the Thermal and Mechanical Properties of Particulate Composites Quantified
Murthy, Pappu L. N.; Mital, Subodh K.; Research and Technology 2000; March 2001; 3 pp.; In English; No Copyright; Avail:
CASI; AO1, Hardcopy

Particle-reinforced composites are candidate materials for a wide variety of aerospace and nonaerospace applications. The
high costs and technical difficulties involved with the use of many fiber-reinforced composites often limit their use in many
applications. Consequently, particulate composites have emerged as viable alternatives to conventional fiber-reinforced
composites. Particulate composites can be processed to near net shapepotentially reducing the manufacturing costs. They are
candidate materials where shock or impact properties are important. For example, particle-reinforced metal matrix composites
have shown great potential for many automotive applications. Typically, these materials are aluminum matrix reinforced with
SiC or TiC particles. Reinforced concrete can also be thought of as a particle-reinforced composite. In situ ceramics can be
modeled as particulate composites and are candidate materials for many high-temperature applications. The characterization
of these materials is fundamental to their reliable use. It has been observed that the overall properties of these composites
exhibit scatter because of the uncertainty in the constituent material properties, and fabrication-related parameters.
Derived from text
Particulate Reinforced Composites; Composite Materials; Mechanical Properties; Thermodynamic Properties

20050198874 NASA Glenn Research Center, Cleveland, OH, USA
A Model for the Oxidation of Carbon Silicon Carbide Composite Structures
Sullivan, Roy M.; [2004]; 40 pp.; In English
Report No.(s): E-14864; No Copyright; Avail: CASI; A03, Hardcopy

A mathematical theory and an accompanying numerical scheme have been developed for predicting the oxidation
behavior of carbon silicon carbide (C/SiC) composite structures. The theory is derived from the mechanics of the flow of ideal
gases through a porous solid. The result of the theoretical formulation is a set of two coupled nonlinear differential equations
written in terms of the oxidant and oxide partial pressures. The differential equations are solved simultaneously to obtain the
partial vapor pressures of the oxidant and oxides as a function of the spatial location and time. The local rate of carbon
oxidation is determined using the map of the local oxidant partial vapor pressure along with the Arrhenius rate equation. The
nonlinear differential equations are cast into matrix equations by applying the Bubnov-Galerkin weighted residual method,
allowing for the solution of the differential equations numerically. The numerical method is demonstrated by utilizing the
method to model the carbon oxidation and weight loss behavior of C/SiC specimens during thermogravimetric experiments.

80


http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf

The numerical method is used to study the physics of carbon oxidation in carbon silicon carbide composites.

Author

Composite Structures;, Carbon-Carbon Composites; Silicon Carbides; Structural Engineering; Vapor Pressure;
Thermogravimetry; Reaction Kinetics

20050198903 NASA Glenn Research Center, Cleveland, OH, USA
Characterization of Ceramic Matrix Composite Vane Subelements Subjected to Rig Testing in a Gas Turbine
Environment
Verrilli, Michael; Calomino, Anthony; Thomas, David J.; Robinson, R. Craig; May 12, 2004; 7 pp.; In English; Fifth
International Conference on High Temperature Ceramic Matrix Composites, 12-16 Sep. 2004, Seattle, WA, USA
Contract(s)/Grant(s): 22-714-30-18
Report No.(s): E-14754; No Copyright; Avail: CASI; A02, Hardcopy

Vane subelements were fabricated from a silicon carbide fiber-reinforced silicon carbide matrix (SiC/SiC) composite. A
cross-sectional slice of an aircraft engine metal vane was the basis of the vane subelement geometry. To fabricate the small
radius of the vane’s trailing edge using stiff Sylramic SiC fibers, a unique SiC fiber architecture was developed. A test
configuration for the vanes in a high pressure gas turbine environment was designed and fabricated. Testing was conducted
using a pressure of 6 atm and combustion flow rate of 0.5 kg/sec, and consisted of fifty hours of steady state operation followed
by 102 2-minute thermal cycles. A surface temperature of 1320 C was obtained for the EBC-coated SiC/SiC vane subelement.
This paper will briefly discuss the vane fabrication, test configuration, and results of the vane testing. The emphasis of the
paper is on characterization of the post-test condition of the vanes.
Author
Ceramic Matrix Composites; Silicon Carbides; Vanes

20050198935 NASA Glenn Research Center, Cleveland, OH, USA
High Temperature Chemistry in the Columbia Accident Investigation
Jacobson, Nathan; Opila, Elizabeth; Tallant, David; Simpson, Regina; [2004]; 17 pp.; In English; Gordon Research
Conference on High Temperature Materials, Processes and Diagnostics, 1-6 Aug. 2004, Waterville, ME, USA
Contract(s)/Grant(s): DE-AC04-94AL-85000; WBS 22-376-70-30-01
Report No.(s): E-14765; No Copyright; Avail: CASI; A03, Hardcopy

Initial estimates on the temperature and conditions of the breach in Columbia’s wing focused on analyses of the slag
deposits. These deposits are complex mixtures of the reinforced carbon/carbon (RCC) constituents, insulation material, and
wing structural materials. However it was possible to clearly discern melted/solidified Cerachrome(R) insulation, indicating
the temperatures had exceeded 1760 C. Current research focuses on the carbon/carbon in the path from the breach. Carbon
morphology indicates heavy oxidation and erosion. Raman spectroscopy yielded further temperature estimates. A technique
developed at Sandia National Laboratories is based on crystallite size in carbon chars. Lower temperatures yield
nanocrystalline graphite; whereas higher temperatures yield larger graphite crystals. By comparison to standards the
temperatures on the recovered RCC fragments were estimated to have been greater than 2700 C.
Author
Aircraft Accident Investigation; Carbon-Carbon Composites; High Temperature; Columbia (Orbiter)

20050198937 QSS Group, Inc., Cleveland, OH, USA, Ohio Aerospace Inst., Cleveland, OH, USA
Active Metal Brazing of Carbon-Carbon Composites to Titanium
Singh, M.; Shpargel, T. P.; Morscher, G.; Asthana, R.; [2004]; 6 pp.; In English; 5th International Conference on High
Temperature Ceramic Matrix Composites, 12-16 Sep. 2004, Seattle, WA, USA
Contract(s)/Grant(s): NAS3-00145; 22-973-80-50
Report No.(s): E-14795; No Copyright; Avail: CASI; A02, Hardcopy

The Ti-metal/C-C composite joints were formed by reactive brazing with three commercial brazes, namely, Cu-ABA,
TiCuNi, and TiCuSil. The joint microstructures were examined using optical microscopy, and scanning electron microscopy
(SEM) coupled with energy dispersive spectrometry (EDS). The results of the microstructure analysis indicate solute
redistribution across the joint which led to good wetting, spreading, and metallurgical bond formation via interdiffusion.
Author
Carbon-Carbon Composites; Brazing; Titanium
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20050198960 NASA Glenn Research Center, Cleveland, OH, USA
Durability and Design Issues of Thermal/Environmental Barrier Coatings on SiC/SiC Ceramic Matrix Composites
under 1650 C Test Conditions
Zhu, Dong-Ming; Choi, Sung R.; Ghosn, Louis J.; Miller, Robert A.; [2004]; 23 pp.; In English; Symposium on Advanced
Ceramic Coatings for Structural, Environmental and Functional Application, 25-30 Jan. 2004, Cocoa Beach, FL, USA
Contract(s)/Grant(s): WBS 22-714-04-30
Report No.(s): E-14798; No Copyright; Avail: CASI; A03, Hardcopy

Ceramic thermal/environmental barrier coatings for SiC-based ceramics will play an increasingly important role in future
gas turbine engines because of their ability to effectively protect the engine components and further raise engine temperatures.
However, the coating durability remains a major concern with the ever-increasing temperature requirements. Currently,
advanced T/EBC systems, which typically include a high temperature capable zirconia- (or hahia-) based oxide top coat
(thermal barrier) on a less temperature capable mullite/barium-strontium-aluminosilicate (BSAS)/Si inner coat (environmental
barrier), are being developed and tested for higher temperature capability Sic combustor applications. In this paper, durability
of several thermal/environmental barrier coating systems on SiC/SiC ceramic matrix composites was investigated under laser
simulated engine thermal gradient cyclic, and 1650 C (3000 F) test conditions. The coating cracking and delamination
processes were monitored and evaluated. The effects of temperature gradients and coating configurations on the ceramic
coating crack initiation and propagation were analyzed using finite element analysis (FEA) models based on the observed
failure mechanisms, in conjunction with mechanical testing results. The environmental effects on the coating durability will
be discussed. The coating design approach will also be presented.
Author
Durability; Temperature Gradients; Thermal Control Coatings;, Ceramic Matrix Composites

20050198964 NASA Glenn Research Center, Cleveland, OH, USA
Actively Cooled Ceramic Matrix Composite Concepts for High Heat Flux Applications
Eckel, Andrew J.; Jaskowiak, Martha H.; Dickens, Kevin; [2004]; 27 pp.; In English; Fifth International Conference on High
Temperature Ceramic Matric Composites, 12-16 Sep. 2004, Seattle, WA, USA
Contract(s)/Grant(s): WBS 22-794-20-66
Report No.(s): E-14885; No Copyright; Avail: CASI; A03, Hardcopy

High temperature composite heat exchangers are an enabling technology for a number of aeropropulsion applications.
They offer the potential for mass reductions of greater than fifty percent over traditional metallics designs and enable vehicle
and engine designs. Since they offer the ability to operate at significantly higher operating temperatures, they facilitate
operation at reduced coolant flows and make possible temporary uncooled operation in temperature regimes, such as
experienced during vehicle reentry, where traditional heat exchangers require coolant flow. This reduction in coolant
requirements can translate into enhanced range or system payload. A brief review of the approaches, challenges and test results
are presented, along with a status of recent government-funded projects.
Author
Ceramic Matrix Composites; Heat Exchangers; Cooling; Refractory Materials

20050199070 NASA Langley Research Center, Hampton, VA, USA
Stress Analysis of Composite Cylindrical Shells With an Elliptical Cutout
Nemeth, M. P.; Oterkus, E.; Madenci, E.; [2005]; 22 pp.; In English; 46th AIAA/ASME/ASCE/AHS/ASC Structures,
Structural Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX, USA
Contract(s)/Grant(s): 23-376-70-30-30
Report No.(s): ATAA Paper 2005-1824; Copyright; Avail: CASI; A03, Hardcopy

A special-purpose, semi-analytical solution method for determining the stress and deformation fields in a thin
laminated-composite cylindrical shell with an elliptical cutout is presented. The analysis includes the effects of cutout size,
shape, and orientation; nonuniform wall thickness; oval-cross-section eccentricity; and loading conditions. The loading
conditions include uniform tension, uniform torsion, and pure bending. The analysis approach is based on the principle of
stationary potential energy and uses Lagrange multipliers to relax the kinematic admissibility requirements on the
displacement representations through the use of idealized elastic edge restraints. Specifying appropriate stiffness values for the
elastic extensional and rotational edge restraints (springs) allows the imposition of the kinematic boundary conditions in an
indirect manner, which enables the use of a broader set of functions for representing the displacement fields. Selected results
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of parametric studies are presented for several geometric parameters that demonstrate that analysis approach is a powerful
means for developing design criteria for laminated-composite shells.

Author

Stress Analysis; Composite Structures; Cylindrical Shells; Design Analysis; Stress Distribution; Lagrange Multipliers;
Laminates

20050199399 NASA Langley Research Center, Hampton, VA, USA
Mechanical Properties of Nanostructured Materials Determined Through Molecular Modeling Techniques
Clancy, Thomas C.; Gates, Thomas S.; [2005]; 16 pp.; In English; 46th AIAA/ASME/ASCE/AHS/ASC Structures, Structural
Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX, USA; Original contains color and black and white
illustrations
Contract(s)/Grant(s): 23-762-55-LC; No Copyright; Avail: CASI; A03, Hardcopy

The potential for gains in material properties over conventional materials has motivated an effort to develop novel
nanostructured materials for aerospace applications. These novel materials typically consist of a polymer matrix reinforced
with particles on the nanometer length scale. In this study, molecular modeling is used to construct fully atomistic models of
a carbon nanotube embedded in an epoxy polymer matrix. Functionalization of the nanotube which consists of the introduction
of direct chemical bonding between the polymer matrix and the nanotube, hence providing a load transfer mechanism, is
systematically varied. The relative effectiveness of functionalization in a nanostructured material may depend on a variety of
factors related to the details of the chemical bonding and the polymer structure at the nanotube-polymer interface. The
objective of this modeling is to determine what influence the details of functionalization of the carbon nanotube with the
polymer matrix has on the resulting mechanical properties. By considering a range of degree of functionalization, the
structure-property relationships of these materials is examined and mechanical properties of these models are calculated using
standard techniques.
Author
Nanotubes; Mechanical Properties; Epoxy Matrix Composites; Carbon Nanotubes;, Chemical Bonds

20050199401 NASA Langley Research Center, Hampton, VA, USA
Hydrogen Permeability of Polymer Matrix Composites at Cryogenic Temperatures
Grenoble, Ray W.; Gates, Thomas S; [2005]; 8 pp.; In English; 46th ATAA/ASME/ASCE/AHS/ASC Structures, Structural
Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX, USA
Contract(s)/Grant(s): 23-064-50
Report No.(s): AIAA Paper 2005-2086; No Copyright; Avail: CASI; A02, Hardcopy

This paper presents experimental methods and results of an ongoing study of the correlation between damage state and
hydrogen gas permeability of laminated composite materials under mechanical strains and thermal loads. A specimen made
from IM-7/977-2 composite material has been mechanically cycled at room temperature to induce microcrack damage. Crack
density and tensile modulus were observed as functions of number of cycles. Damage development was found to occur most
quickly in the off-axis plies near the outside of the laminate. Permeability measurements were made after 170,000 cycles and
430,000 cycles. Leak rate was found to depend on applied mechanical strain, crack density, and test temperature.
Author
Cryogenic Temperature; Polymer Matrix Composites; Composite Materials;, Hydrogen; Permeability;, Cracks

20050199430 NASA Glenn Research Center, Cleveland, OH, USA, National Center for Microgravity Research on Fluids
and Combustion, USA
Flame Synthesis Used to Create Metal-Catalyzed Carbon Nanotubes
VanderWal, Randy L.; Research and Technology 2000; March 2001; 2 pp.; In English
Contract(s)/Grant(s): NAC3-546; No Copyright; Avail: CASI; AO1, Hardcopy

Metal-catalyzed carbon nanotubes are highly ordered carbon structures of nanoscale dimensions. They may be thought
of as hollow cylinders whose walls are formed by single atomic layers of graphite. Such cylinders may be composed of many
nested, concentric atomic layers of carbon or only a single layer, the latter forming a single-walled carbon nanotube. This
article reports unique results using a flame for their synthesis. Only recently were carbon nanotubes discovered within an arc
discharge and recognized as fullerene derivatives. Today metal-catalyzed carbon nanotubes are of great interest for many
reasons. They can be used as supports for the metal catalysts like those found in catalytic converters. Open-ended nanotubes
are highly desirable because they can be filled by other elements, metals or gases, for battery and fuel cell applications.
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Because of their highly crystalline structure, they are significantly stronger than the commercial carbon fibers that are currently
available (10 times as strong as steel but possessing one-sixth of the weight). This property makes them highly desirable for
strengthening polymer and ceramic composite materials. Current methods of synthesizing carbon nanotubes include thermal
pyrolysis of organometallics, laser ablation of metal targets within hydrocarbon atmospheres at high temperatures, and arc
discharges. Each of these methods is costly, and it is unclear if they can be scaled for the commercial synthesis of carbon
nanotubes. In contrast, flame synthesis is an economical means of bulk synthesis of a variety of aerosol materials such as
carbon black. Flame synthesis of carbon nanotubes could potentially realize an economy of scale that would enable their use
in common structural materials such as car-body panels. The top figure is a transmission electron micrograph of a multiwalled
carbon nanotube. The image shows a cross section of the atomic structure of the nanotube. The dark lines are individual atomic
layer planes of carbon, seen here in cross section. They form a nested series of concentric cylinders, much like the growth rings
on a tree. This sample was obtained by the supported catalyst method, whereby the nanoscale catalysts are dispersed on a
substrate providing their support. The substrate with catalyst particles was immersed within an acetylene diffusion flame to
which nitrogen had been added to eliminate soot formation. Upon removal from the flame, the nanotubes were dispersed on
a holder suitable for electron microscopy. Although not seen in the figure, the tube diameter reflects that of the catalyst particle.
Author

Diffusion Flames,; Carbon Nanotubes,; Catalysis; Organometallic Compounds; Nanostructure Growth; Fullerenes, Composite
Materials

25
INORGANIC, ORGANIC AND PHYSICAL CHEMISTRY
Includes the analysis, synthesis, and use of inorganic and organic compounds; combustion theory; electrochemistry; and

photochemistry. For related information see category 34 Fluid Dynamics and Thermodynamics. For astrochemistry see category 90
Astrophysics.

20050188572 Air Force Research Lab., Edwards AFB, CA USA
Polyazide Chemistry Preparation and Characterization of As(N3)5, Sb(N3)5 and P(C6H5)4Sh(N3)6
Haiges, Ralf; Boatz, Jerry A.; Vij, Ashwani; Vij, Vandana; Gerken, Michael; Schneider, Stefan; Schroer, Thorsten;
Yousufuddin, Muhammed; Christe, Karl O.; Sep. 2004; 19 pp.; In English
Contract(s)/Grant(s): Proj-DARP
Report No.(s): AD-A434143; AFRL-PR-ED-JA-2004-287; No Copyright; Avail: CASI; A03, Hardcopy

The binary arsenic- and antimony azide species AS(N3)3, As(N3)4+, As(N3)4-, As(N3)6-, Sb(N3)3, Sb(N3)4+, Sb(N3)4-
and Sb(N3)6- have previously been reported, and the crystal structures of As(N3)3, Sb(N3)3 and As(N3)6- were determined.
In addition, the Lewis based stabilized species M(N3)5-LB (M=As,Sb; LB=pyridine, quinoline NH3, N2H4, NH2CN) were
published. However, previous attempts to obtain the neat pentaazides of arsenic and antimony were not successful. Even at
low temperatures, attempted syntheses resulted in explosions that were described as ‘so intense that only pulverized glass
remained.” Furthermore, As(N3)5 was predicted to be a ‘highly unstable compound,’ based on its analogy to AsCIS. In this
paper, we wish to communicate the synthesis and characterization of neat As(N3)5 and Sb(N3)5, and their conversion to the
As(N3) 6 and Sb(N3)6 anions, respectively. We also report the crystal structure of P(C6HS5)4Sb(N3)6.
DTIC
Anions; Antimony; Arsenic; Azides (Inorganic); Azides (Organic); Crystal Structure

20050188605 Ohio State Univ., Columbus, OH USA

Effects of Stress on Localized Corrosion in Al and Al Alloys

Frankel, Gerald S.; Rokhlin, Stanislav I.; Apr. 2005; 173 pp.; In English

Contract(s)/Grant(s): F49620-02-1-0148

Report No.(s): AD-A434227; GRT869577/742142; AFRL-SR-AR-TR-05-0205; No Copyright; Avail: CASI; A08, Hardcopy
In order to predict the development of corrosion, a fundamental understanding of the corrosion processes is required. In

particular, the effects of mechanical stress on corrosion and their synergistic interactions must be understood. In this project,

certain effects of stress on localized corrosion in AA2024-T3 were studied by a variety of techniques, including in situ

microfocal x-ray radiography. Specifically oriented slices of material were taken from a wrought plate, stressed in tension

either to a fixed displacement or a fixed load, exposed to special electrochemical cells, and imaged by radiography. These

experiments image the full distribution of corrosion sites and allow for competition between seen to stop growing and be

overtaken by another crack that had been shorter. Quantitative aspects of phase-contrast microfocus X-ray imaging of Al alloys
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have been developed. Phase-contrast X-ray imaging provides enhanced image contrast and improved edge definition and is
important for further development toward NDE of structural materials. The effects of compressive stress and prior deformation
on localized corrosion have also been studied. The first breakdown in AA7075-T6 has been shown to be caused by transient
dissolution of a surface active layer created by deformation during sample preparation.

DTIC

Aluminum; Aluminum Alloys,; Corrosion; Kinetics; Stress Corrosion

20050188667 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Modeling Application of Hydrogen Release Compound to Effect In Situ Bioremediation of Chlorinated Solvent -

Contaminated Groundwater

Wood, Ryan C.; Mar. 2005; 134 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434317; AFIT/GEM/ENV/05M-14; No Copyright; Avail: Defense Technical Information Center (DTIC)
This study investigates how application of Hydrogen Release Compound (HRC) might be implemented to remediate a site

contaminated with tetrachloroethene (PCE) or its daughter products, under varying site conditions. The 3-D reactive transport

model RT3D was coupled with a dual-Monod biodegradation submodel to simulate the effect of the hydrogen generated by

HRC on accelerating the biodegradation of dissolved chlorinated solvents. Varying site conditions and injection well

configurations were investigated to determine the effect of these environmental and design conditions on overall treatment

efficiency. The model was applied to data obtained at a chlorinated solvent contaminated site at Vandenberg AFB, where a pilot

study of HRC injection was conducted. Historical data were initially used to calibrate the model, under the assumption that

natural reductive dehalogenation processes are occurring at the site. The model was then applied to predict how HRC injection

enhances natural attenuation processes. Model predictions were compared to the results of the pilot study. The model-

simulated concentrations were relatively consistent with concentrations measured at the site, indicating the model may be a

useful design tool, as well as an aid to help us better understand how HRC injection may enhance natural attenuation of

chlorinated solvents.

DTIC

Biodegradation; Chlorination; Contamination; Ground Water; Hydrogen Compounds; Solvents; Water Pollution

20050188681 General Atomics Co., San Diego, CA USA
CADs Hydrolysis/Supercritical Water Oxidation Prototype Demil Facility
Elliott, Jim; Hurley, Jim; Rising, Stan; Snyder, Ron; Mar. 2005; 3 pp.; In English
Contract(s)/Grant(s): F08630-02-C-0083; Proj-DODT
Report No.(s): AD-A434333; No Copyright; Avail: CASI; AO1, Hardcopy

Under a cooperative effort between General Atomics (GA), Tooele Army Depot (TEAD), the Defense Ammunition Center
(DAC), the Air Force at Tyndall AFB (AF), and Joint Munitions Command (JMC), a Hydrolysis Production Prototype Plant
(HPPP) is being constructed at TEAD. The major equipment items are scheduled for delivery to site early this summer. In
addition, funding has been obtained to add a supercritical water oxidation (SCWO) unit at TEAD for processing of the HPPP
hydrolysate. This new equipment will provide TEAD with the technology necessary to demil obsolete aluminum-bodied
cartridge actuated devices (CADs) currently in storage at TEAD. CADs are compact, energetic containing devices commonly
used on aircraft. There are over 15,000 tons of obsolete CADs and propellant actuated devices (PADs) in storage at various
Army Ammunition Plants with the inventory growing daily. Currently there is no effective way to demil these items which
occupy approximately 60 storage bunkers at TEAD alone. The HPPP/SCWO systems will provide TEAD with the capability
to begin working down that inventory, thus freeing up badly needed storage space at the depot.
DTIC
Cartridges; Hydrolysis; Oxidation; Prototypes;, Water; Water Treatment

20050188733  Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Electrical Activation Studies of Silicon Implanted Al(x)Ga(1-x)N

Zens, Timothy W.; Mar. 2005; 74 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434437; AFIT/GAP/ENP/05-08; No Copyright; Avail: Defense Technical Information Center (DTIC)
Electrical activation studies of silicon implanted Al(x)Ga(1-x)N grown on sapphire substrates were conducted as a

function of ion dose, anneal temperature, and anneal time. Silicon ion doses of 1x10(exp 13), 5x10(exp 13), and 1x10(exp 14)

/sq cm were implanted in Al(x)Ga(1-x)N samples with aluminum mole fractions of 0.1 and 0.2 at an energy of 200 keV at

room temperature. The samples were proximity cap annealed at temperatures from 1100 to 1350 degrees C and anneal times
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of 20 to 40 minutes with a 500 thick AIN cap in a nitrogen environment. The Hall coefficient and resistivity were measured
using room temperature Hall effect measurements. From this data the Hall mobility, sheet carrier concentration, and electrical
activation efficiencies were calculated. Activation efficiencies of almost 100% were achieved for Al(0.2)Ga(0.8)N samples
having doses of 5x10(exp 13) and 1x10(exp 14) /sq cm after annealing at 1350 and 1300 C, respectively, for 20 minutes. After
annealing at 1250 C for 20 minutes, 87% efficiency was achieved for AI(0.1)Ga(0.9)N implanted with 1x10(exp 14) /sq cm
silicon ions. The largest observed mobility was 89 /sq cm/V’s for AI(0.1) Ga(0.9)N implanted with 1x10(exp 14) /sq cm and
5x10(exp 13) /sq cm silicon ions and annealed at 1250 degrees C for 20 minutes and at 1200 degrees C for 40 minutes,
respectively. The optimal anneal condition to maximize electrical activation efficiency and minimize nitrogen dissociation
damage for AI(0.1)Ga(0. 9)N was 1200 C anneal for 40 minutes. The mobilities, sheet carrier concentrations, and electrical
activation efficiencies generally increased.

DTIC

Aluminum Nitrides; Gallium Nitrides; lon Implantation; Silicon; Substrates

20050188737 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

An Investigation into Palladium-Catalyzed Reduction of Perchlorate in Water

Barney, Eric G.; Mar. 2005; 203 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434460; AFIT/GES/ENV/05M-01; No Copyright; Avail: Defense Technical Information Center (DTIC)
In this study, application of a catalytic reactor to facilitate chemical reduction of perchlorate was investigated.

Palladium-coated pellets were used as the catalyst, and formic acid was used as the reductant. Reactor performance was

evaluated under a variety of operating conditions (influent pH, reductant concentration, residence time). Very little perchlorate

reduction was observed under any operating condition. At best, approximately 8% perchlorate reduction was observed. This

small reduction efficiency is clearly not sufficient for environmental treatment applications. Perchlorate strongly adsorbed to

the catalyst at low pH (3 - 3.3). At higher pH (4 - 10), little adsorption was observed. This pH behavior may be the result of

dissociation of formic acid (pKa » 3.75). It is possible that perchlorate reduction was limited by the amount and speciation

of formic acid in the system. Maximum perchlorate reduction was observed at high reductant concentration (10 millimolar

formic acid) and low pH (minimized dissociation of formic acid to formation). Increasing the formic acid concentration and

reducing the upward pH drift of the bulk fluid (via reduced residence time) may improve perchlorate reduction.

DTIC

Catalysis; Palladium; Perchlorates; Water

20050188788 Massachusetts Inst. of Tech., Cambridge, MA USA
Chemical Characterization of Dissolved Organic Matter (DOM) in Seawater: Structure, Cycling and the Role of
Biology
Quan, Tracy M.; Feb. 2005; 215 pp.; In English
Report No.(s): AD-A434551; MIT/WHOI-2005-05; No Copyright; Avail: CASI; A10, Hardcopy

The goal of this thesis is to investigate three different areas relating to the characterization of dissolved organic matter
(DOM). The first section used periodate over-oxidation to analyze the previously unidentified fraction of HMWDOM. The
majority of the carbon in two HMWDOM samples was over-oxidation, including 70% of the aliphatic NMR signal, with a
high degree of branching. Based on the HNMR spectra data, it was concluded that 6-deoxysugars were the primary compounds
in the unidentified fraction of HMWDOM. In the second section, a new method was presented for the purification of individual
underivatized amino acids hydrolyzed from HMWDOM, using cation exchange chromatography and high-pressure liquid
chromatography (HPLC) with C18 and strong cation exchange (SCX) columns. Six amino acids were isolated from
HMWDOM with sufficient purity and quantity for radiocarbon analysis. These amino acids had a range of delta(exp 14) C
values, from 121% to -454%. The final section investigates biological controls on dissolved organic nitrogen (DON). Total
hydrolyzable amino acids (THAA), and nucleic acids were measured for four incubations: a control, a grazer added, a zero
virus, and a 10 times virus. Comparison to the control showed THAA and nucleic acid release were influenced by viruses but
not grazers.
DTIC
Amino Acids; Cycles; Dissolved Organic Matter; Dissolving; Hydrolysis; Molecular Weight; Nitrogen

20050188814 Army Medical Research Inst. of Infectious Diseases, Fort Detrick, MD USA

Analysis of Ebola Virus and VLP Release Using an Immunocapture Assay

Kallstrom, George; Warfield, Kelly L.; Swenson, Dana L.; Mort, Shannon; Panchal, Rekha G.; Ruthel, Gordon; Bavari, Sina;
Aman, M. J.; Apr. 2005; 10 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434596; RPP-04-459; No Copyright; Avail: Defense Technical Information Center (DTIC)
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Ebola virus (EBOV), an emerging pathogen, is the causative agent of a rapidly progressive hemorrhagic fever with high
mortality rates. There are currently no approved vaccines or treatments available for Ebola hemorrhagic fever. Standard plaque
assays are currently the only reliable techniques for enumerating the virus. Effective drug-discovery screening as well as target
identification and validation require simple and more rapid detection methods. This report describes the development of a rapid
ELISA that measures virus release with high sensitivity. This assay detects both Ebola virus and EBOV-like particles (VLPs)
directly from cell-culture supernatants with the VP40 matrix protein serving as antigen. Using this assay, the contribution of
the EBOV nucleocapsid (NC) proteins in VLP release was determined. These findings indicate that a combination of NC
proteins together with the envelope components is optimal for VLP formation and release, a finding that is important for
vaccination with Ebola VLPs. Furthermore, this assay can be used in surrogate models in non-biocontainment environment,
facilitating both basic research on the mechanism of EBOV assembly and budding as well as drug-discovery research.
DTIC

Assaying; Viruses

20050194612 Gas Technology Inst., Des Plaines, IL, USA
Development and Evaluation of Nanoscale Sorbents for Mercury Capture from Warm Fuel Gas. Shakedown Testing
of the Experimental System (Task 1)
Jadhav, R. A.; Jan. 2005; 14 pp.; In English
Report No.(s): DE2005-836995; No Copyright; Avail: Department of Energy Information Bridge

The Mercury Testing Experimental System available in GTI’s Hot Gas Cleanup laboratory was prepared for the project.
As part of the shakedown testing, the system was checked for possible gas leaks and fixed. In addition, the mass flow controller
was calibrated for diluent N2 stream. A major part of the shakedown testing was the calibration of the semi-continuous
mercury analyzer and the verification of the permeation rate of the mercury permeation tube. It was found that the analyzer’s
mercury concentration measurements were much lower than expected from the permeation tube rate calculations. Vendors of
the analyzer and the permeation tube are contacted to find out the reason for this discrepancy.
NTIS
Sorbents; Evaluation; High Temperature Gases; Test Equipment

20050194629 Pennsylvania State Univ., University Park, PA, USA
Influence of MSI (Metal-Support Interactions) and the Solvent in Liquid-Phase Reactions. Final Report
May 2003; 14 pp.; In English
Report No.(s): DE2005-824023; No Copyright; Avail: Department of Energy Information Bridge

Results were repeatedly obtained that were consistent with a hypothesis proposed at the beginning of this program, i.e.,
due to Metal-Support Interactions (MSI), unique active sites can be created in the metal-support interfacial region to enhance
activity and improve selectivity in certain types of reactions, especially those involving the hydrogenation of carbonyl and
unsaturated C=C bonds. Higher turnover frequencies (TOF-molecule/s/site) and increased selectivity for C=0O bond versus
C=C bond hydrogenation was established in the hydrogenation reactions of: acetone, crotonaldehyde, acetophenone,
phenylethanol, acetylcyclohexane, benzaldehyde, benzyl alcohol, phenylacetaldehyde and citral over Pt/TiO2 MSI catalysts.
Higher rates of hydrogenation benzene, toluene and xylene could be obtained over certain supported Pt and Pd catalysts.
Au/TiO(sub 2) catalysts were developed that were active for CO hydrogenation at subambient temperatures. The influence of
support and metal crystallite size were established for the adsorption of H2, CO and O2 on families of Pt and Pd catalysts.
NTIS
Catalysts; Organic Compounds; Solvents

20050194630 Gordon Research Conferences, Inc., Kingston, RI, USA
Gordon Research Conference on Organometallic Chemistry
Jul. 2003; 14 pp.; In English; Gordon Research Conference on Organometallic Chemistry, 21-26 Jul. 2002, Newport, RI, USA
Report No.(s): DE2005-823981; No Copyright; Avail: Department of Energy Information Bridge

The Gordon Research Conference (GRC) on Organometallic Chemistry was held at Salve Regina, Newport, Rhode
Island, July 21-26, 2002. The conference was well attended with 112 participants (list enclosed). The attendees represented
the spectrum of endeavor in this field coming from academia, industry, and government laboratories, both US and foreign
scientists, senior researchers, young investigators, and students. In designing the formal speakers program, emphasis was
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placed on current unpublished research and discussion of the future target areas in this field. There was a conscious effort to
stimulate lively discussion about the key issues in the field today.

NTIS

Conferences,; Organometallic Compounds,; Organic Chemistry

20050194643 Wisconsin Univ., Milwaukee, WI, USA
Investigation of Model Catalyzed Hydrocarbon Formation Reactions. Final Technical Report
Tysoe, W. T.; May 2001; 18 pp.; In English
Report No.(s): DE2005-834076; No Copyright; Avail: Department of Energy Information Bridge
Work was focused on two areas aimed at understanding the chemistry of realistic catalytic systems: (1) The synthesis and
characterization of model supported olefin metathesis catalysts. (2) Understanding the role of the carbonaceous layer present
on Pd(111) single crystal model catalysts during reaction.
NTIS
Alkenes, Catalysis; Catalysts; Hydrocarbons

20050194646 Los Alamos National Lab., NM USA
Micelle Formation and Surface Interactions in Supercritical CO2. Fundamental Studies for the Extraction of Actinides
from Contaminated Surfaces. Final Report, October 98-September 01
McCleskey, T. M.; Birnbaum, E. R.; January 2005; 26 pp.; In English
Report No.(s): DE2005-831193; No Copyright; Avail: Department of Energy Information Bridge

The nitric acid/potassium permanganate/oxalic acid (NPOx) Phase II system is being prepared for remote operation at the
Idaho National Engineering and Environmental Laboratory (INEEL). Several tests have been conducted to prepare the system
for remote operation. This system performs very well with high decontamination efficiencies and very low quantities of waste
generated during decontamination.
NTIS
Actinide Series; Carbon Dioxide; Contamination, Decontamination; Extraction; Micelles;, Radioactive Materials; Surface
Reactions; Surfactants

20050194647 Tennessee Univ., Memphis, TN, USA

Improved Modeling of Transition Metals. Application to Catalysis and Technetium Chemistry

Cundari, T. R.; Jun. 2005; 18 pp.; In English

Report No.(s): DE2005-833745; No Copyright; Avail: Department of Energy Information Bridge
No abstract available

Catalysis; Technetium; Transition Metals

20050194655 Lawrence Livermore National Lab., Livermore, CA USA

Detalied Modeling Study of Propane Oxidation

Curran, H. J.; Jayaweera, T. M.; Pitz, W. J.; Westbrook, C. K.; Mar. 22, 2004; 12 pp.; In English

Report No.(s): DE2005-15013956; UCRL-CONF-203063; No Copyright; Avail: Department of Energy Information Bridge
Propane is the simplest hydrocarbon that is employed as a practical hydrocarbon jet fuel; its thermochemcial and

combustion properties more closely reflect those of larger hydrocarbon fuels than either methane or ethane. The development

of detailed chemical kinetic mechanisms are needed to obtain accurate models of fuel oxidation rates in practical combustion

devices such as internal combustion engines and gas turbines. Thus, a chemical kinetic mechanism which accurately describes

the oxidation behaviour of propane over a wide range of conditions (temperature, pressure and equivalence ratio) in a broad

range of sampling systems (a jet-stirred reactor, flow reactors, shock tubes, counterflow diffusion flames, and burner-stabilized

flames) is extremely important to the combustion community. To this end, there have been a number of detailed chemical

modeling studies carried out on propane oxidation all more than ten years ago, with the most recent modeling study being

performed at high pressures and in the low to intermediate temperature range by Koert et al. in 1996. It is the aim of this work

to validate a new chemical kinetic mechanism using flow reactor data, and shock tube ignition delay measurements at low

temperatures (900-1100 K), and at high temperatures (1350-1800 K).
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20050194683 Lawrence Livermore National Lab., Livermore, CA USA

Coefficient of Thermal Expansion of the Beta and Delta Polymorphs of HMX

Weese, R. K.; Burnham, A. K.; Maienschein, J. L.; Aug. 09, 2004; 16 pp.; In English

Report No.(s): DE2005-15014686; UCRL-CONF-205884; No Copyright; Avail: Department of Energy Information Bridge
Dimensional changes related to temperature cycling of the beta and deltapolymorphs of HMX (octahydro-1,

3,5,7-tetranitro- 1,3,5,7-tetrazocine) areimportant for a variety of applications. The coefficient of thermal expansion (CTE) of

the beta and delta phases are measured and reported in this work over a temperature range of 20 degrees C to 215 degrees

C. In addition, dimensional changes associated with the phase transition were measured, both through the transition and back

down. Initially, differential scanning calorimetry (DSC) was used to investigate back conversion of the delta phase to the beta

phase polymorph. The most successful approach was first to measure the amount of the beta to deltaconversion, then after a

given cooling period a repeat analysis, to measure the heat consumed by a second pass through the beta to delta phase

transition. In addition, TMA is used to measure the dimensional change of a 0.20-gram sample of HMX during its initial

heating and then three days later during a 2nd heating. This HMX shows the beta to delta phase transition a second time,

thereby confirming the back conversion from delta to beta phase HMX.

NTIS
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20050194715 Department of Energy, Chicago, IL, USA
Symposium on Microscale Separations and Analysis
Aug. 27, 2001; 10 pp.; In English
Report No.(s): DE2005-821085; No Copyright; Avail: Department of Energy Information Bridge

The ‘Symposium on Microscale Separations and Analysis’ event, held as a section of the American Chemical Society
Annual meeting on 27 August 2001, brought together engineers, physicists, and chemists from both academia and industry
to discuss the latest research in the area of biomolecule analysis on microfluidic devices for genomic and proteomic
applications. The speakers who gave the invited lectures, and the topics of the talks they gave, are briefly described.
NTIS
Biochemistry; Conferences;, Molecules

20050195844 NASA Glenn Research Center, Cleveland, OH, USA, National Center for Microgravity Research on Fluids
and Combustion, Cleveland, OH, USA
Flame Design: A Novel Approach Developed to Produce Clean, Efficient Diffusion Flames
Axelbaum, Richard L.; Urban, David L.; Sunderland, Peter B.; Chao, Beei-Huan; Research and Technology 1999; March
2000; 3 pp.; In English; Original contains color illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Soot formation and flame extinction are vital concerns in the combustion of fossil fuels. In particular, soot is responsible
for pollutant emissions, and extinction can cause inefficient or unstable burning. Normal-gravity experiments have
demonstrated that flames can be designed to improve both characteristics by redirecting some or all of the nitrogen from the
oxidizer into the fuel. Such nitrogen exchange can produce permanently blue flames, which are soot free under all possible
flame conditions. Furthermore, this approach can lead to stronger, extinction-resistant flames. Past investigations of nitrogen
exchange were unable to identify the physical mechanisms responsible for its benefits because these mechanisms cannot be
isolated when normal-gravity flames are studied. In contrast, the Diffusion Flame Extinction and Soot Inception (DESI)
experiment considers spherical flames, where nearly perfect spherical symmetry affords new levels of control. Because of
buoyancy, spherical flames cannot be created in Earth s gravity. DESI was conceived by principal investigator Professor R.L.
Axelbaum of Washington University in St. Louis. Tests to date have utilized the 2.2-Second Drop Tower at the NASA Glenn
Research Center at Lewis Field. The experiment is slated for testing aboard the International Space Station in a few years. Two
mechanisms have been proposed to explain the connection between nitrogen exchange and permanently blue flames. These
are the structure (chemical effects) and hydrodynamics (flow direction and speed). In normal-gravity flames, the structure and
hydrodynamics are coupled, since nitrogen exchange simultaneously modifies both. Spherical microgravity flames, on the
other hand, allow independent control of these factors. Specifically, structure can be modified via nitrogen exchange, and flow
direction can be reversed by swapping the ambient and burner-feed gases. In DESI, these variations can be accomplished
without changing the theoretical flame temperature.
Author
Diffusion Flames; Soot; Extinguishing;, Combustion Products
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20050195863 DYNACS Engineering Co., Inc., USA, NASA Glenn Research Center, Cleveland, OH, USA
Atomic Oxygen Interactions With Silicone Contamination on Spacecraft in Low Earth Orbit Studied
Banks, Bruce A.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

Silicones have been widely used on spacecraft as potting compounds, adhesives, seals, gaskets, hydrophobic surfaces, and
atomic oxygen protective coatings. Contamination of optical and thermal control surfaces on spacecraft in low Earth orbit
(LEO) has been an ever-present problem as a result of the interaction of atomic oxygen with volatile species from silicones
and hydrocarbons onboard spacecraft. These interactions can deposit a contaminant that is a risk to spacecraft performance
because it can form an optically absorbing film on the surfaces of Sun sensors, star trackers, or optical components or can
increase the solar absorptance of thermal control surfaces. The transmittance, absorptance, and reflectance of such contaminant
films seem to vary widely from very transparent SiOx films to much more absorbing SiOx-based films that contain
hydrocarbons. At the NASA Glenn Research Center, silicone contamination that was oxidized by atomic oxygen has been
examined from LEO spacecraft (including the Long Duration Exposure Facility and the Mir space station solar arrays) and
from ground laboratory LEO simulations. The findings resulted in the development of predictive models that may help explain
the underlying issues and effects. Atomic oxygen interactions with silicone volatiles and mixtures of silicone and hydrocarbon
volatiles produce glassy SiOx-based contaminant coatings. The addition of hydrocarbon volatiles in the presence of silicone
volatiles appears to cause much more absorbing (and consequently less transmitting) contaminant films than when no
hydrocarbon volatiles are present. On the basis of the LDEF and Mir results, conditions of high atomic oxygen flux relative
to low contaminant flux appear to result in more transparent contaminant films than do conditions of low atomic oxygen flux
with high contaminant flux. Modeling predictions indicate that the deposition of contaminant films early in a LEO flight should
depend much more on atomic oxygen flux than it does later in a mission.
Author
Contamination; Low Earth Orbits; Oxygen Atoms; Silicones

20050195872 NASA Glenn Research Center, Cleveland, OH, USA
Bubbly Suspension Generated in Low Gravity
Nahra, Henry K.; Research and Technology 1999; March 2000; 3 pp.; In English; Original contains color and black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Bubbly suspensions are crucial for mass and heat transport processes on Earth and in space. These processes are relevant
to pharmaceutical, chemical, nuclear, and petroleum industries on Earth. They are also relevant to life support, in situ resource
utilization, and propulsion processes for long-duration space missions such as the Human Exploration and Development of
Space program. Understanding the behavior of the suspension in low gravity is crucial because of factors such as bubble
segregation, which could result in coalescence and affect heat and mass transport. Professors A. Sangani and D. Koch,
principal investigators in the Microgravity Fluid Physics Program managed by the NASA Glenn Research Center at Lewis
Field, are studying the physics of bubbly suspension. They plan to shear a bubbly suspension in a couette cell in microgravity
to study bubble segregation and compare the bubble distribution in the couette gap with the one predicted by the
suspension-averaged equations of motion. Prior to the Requirement Definition Review of this flight experiment, a technology
for generating a bubbly suspension in microgravity has to be established, tested, and verified.
Derived from text
Bubbles; Solid Suspensions; Microgravity; Experiment Design

20050195890 NASA Glenn Research Center, Cleveland, OH, USA
Effect of Air and Vacuum Storage on the Degradation of X-Ray-Exposed Aluminized-Teflon Investigated
deGroh, Kim K.; Gummow, Jonathan D.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright;
Avail: CASI; AO1, Hardcopy

Metalized Teflon FEP (fluorinated ethylene propylene, DuPont), a common thermal control material, has been found to
degrade in the low-Earth-orbit space environment. The aluminized-FEP (Al-FEP) exterior layer on the Hubble Space
Telescope has become extremely embrittled, with extensive cracking occurring on all sides of the telescope. This
embrittlement has been primarily attributed to radiation exposure (x-rays from solar flares, electron/proton radiation, and
possibly near-ultraviolet radiation) combined with thermal cycling. Limited samples of FEP tested after long-term exposure
to low Earth orbit on the Hubble Space Telescope and on the Long Duration Exposure Facility indicated that there might be
continued degradation in tensile properties over time. An investigation was conducted at the NASA Glenn Research Center
to evaluate the effect of air and vacuum storage on the mechanical properties of x-ray-exposed FEP. Aluminized-FEP
(5-mil-thick) tensile samples were x-ray exposed with 15.3-kV copper xrays for 2 hr, reducing the percent elongation to failure
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by approximately 50 percent in comparison to that for pristine AI-FEP. X-ray-exposed samples were stored in air or under
vacuum for various time periods to see the effect of storage on tensile properties. Tensile results indicated that samples stored
in air had larger decreases in tensile properties than samples stored under vacuum had, as seen in the graph. Samples stored
under vacuum (for up to 400 hr) showed no further decrease in tensile properties over time, whereas samples stored in air (for
up to 900 hr) appeared to show decreases in tensile properties over time. X-ray-exposed samples stored in air developed a hazy
appearance in the exposed area, as seen in the photographs. When the source of the haziness was evaluated using scanning
electron microscopy and atomic force microscopy, it was found to reside at the AI/FEP interface as witnessed by an increased
surface roughness of the aluminized side of the material and a dramatic decrease in the adhesion between the Al and FEP.
Optical properties of air-stored irradiated samples showed an increase in the diffuse reflectance, which is consistent with
observed roughening that was characterized by AFM. These findings indicate that air exposure helps degrade x-ray-irradiated
FEP. These results indicate that proper sample handling and storage is necessary with space-retrieved materials and with those
exposed to ground-based irradiation simulation exposures.

Author

Aluminum; Degradation; Teflon (Trademark); Vacuum; Air; X Ray Irradiation

20050195965 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Numerical Analysis and Optimization of the Ultra Compact Combustor

Greenwood, Roger T.; Mar. 2005; 99 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434747; AFIT/GAE/ENY/05-M10; No Copyright; Avail: Defense Technical Information Center (DTIC)
In an effort to increase thrust per weight ratio and decrease pollutant emissions of aero-turbine jet engines, a

circumferentially burning Ultra Compact Combustor (UCC) with a Cavity-in-a-Cavity design has been developed. A

numerical analysis of this design has been conducted and compared with experimental results. The CFD model has been

validated through a wide range of conditions and four alternative physical configurations of the UCC have been modeled.

Emissions, combustor efficiencies, temperature and velocity profiles, and pressure drop values were used as comparison

parameters. Numerical results indicate that increasing the outflow area will increase the pressure drop over the combustor and

decrease the combustor efficiency. A significant decrease (250%) in the cavity circumferential velocity effectively decreased

the fuel-air mixing in the cavity resulting in decreased combustion efficiencies. A decreased cavity length reduced combustor

pressure drop significantly with only minimal increases in pollutant emissions. The addition of a curved vane to the decreased

cavity length configuration further decreased the pressure drop.
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20050196083 Army Engineer Research and Development Center, Vicksburg, MS USA

Variations in Field-Scale Nitrogen and Phosphorus Concentrations in Runoff as a Function of Land-Use Practice

James, William F.; Eakin, Harry L.; Ruiz, Carlos E.; Barko, John W.; Sep. 2004; 22 pp.; In English; Original contains color

illustrations

Report No.(s): AD-A434933; ERDC/TN SMART-04-8; No Copyright; Avail: Defense Technical Information Center (DTIC)
The purpose of this research was to examine nitrogen and phosphorus concentrations in runoff at the field-scale level (i.e.,

homogeneous land-use plot) over a variety of land-use practices. Land-use practices included animal containment/barnyard

areas, corn production fields, alfalfa and grass hayfields, Conservation Reserve Program (CRP) fields, and woodlots located

in the upper Eau Galle River Watershed, west-central Wisconsin. The watershed is dominated by agricultural and dairy

livestock land-use practices. Results from this study will be important in improving watershed modeling capabilities for

predicting the runoff of nutrients from complex landscape mosaics.

DTIC
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20050196128 Air Force Research Lab., Edwards AFB, CA USA

Polyazide Chemistry. Preparation and Characterization of the First Binary Group 6 Azides, Mo(N3)6, W(N3)6,
Mo(N3)7- and W(N3)7- and the NW(N3)4- and NMo(N3)4- Ions

Haiges, Ralf; Boatz, Jerry A.; Bau, Robert; Schneider, Stefan; Schroer, Thorsten; Yousufuddin, Muhammed; Christe, Karl O.;
Nov. 2004; 6 pp.; In English

Contract(s)/Grant(s): Proj-DARP

Report No.(s): AD-A435000; No Copyright; Avail: Defense Technical Information Center (DTIC)
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Whereas numerous binary transition-metal azido complexes have been reported,l no binary Group 6 azides are known.
Only a limited number of partially azide-substituted molybdenum and tungsten compounds have been reported. Furthermore,
no heptaazido compounds have been described. Herein, we report the synthesis and characterization of the first binary Group
6 azides, Mo(N3)6, W(N3)6, Mo(N3)7-, and W(N3)7-. The last two ions represent the first examples of heptaazides. We also
report the crystal structure of W(N3)6 and the controlled nitrogen loss from the heptaazido anions to give nitrido-teraazido
anions. The NMo(N3)4- ion is already known but had been obtained by a different method.

DTIC
Azides (Inorganic); Azides (Organic); Binary Mixtures;, Chemical Properties; lons

20050196143 Air Force Research Lab., Edwards AFB, CA USA

An Innovative Ignition Method Using SWCNTs and a Camera Flash

Danczyk, Stephen A.; Chehroudi, Bruce; Feb. 2005; 5 pp.; In English

Contract(s)/Grant(s): Proj-2308

Report No.(s): AD-A435024; No Copyright; Avail: Defense Technical Information Center (DTIC)

This paper describes an ignition method that uses a simple camera flash and single-walled carbon nanotubes (SWCNTs)
to ignite various fuels. This method has been used to ignite both solid and liquid fuels. The effects of iron (Fe) nanoparticles
(embedded in the SWCNTSs) concentration on the ignition process have been studied. The application of this nano-technology
based ignition method may also be extended to achieve distributed ignition that would allow ignition in numerous locations
simultaneously.

DTIC
Cameras; Carbon Nanotubes; Ignition

20050196727 NASA Glenn Research Center, Cleveland, OH, USA
A Comparison Study: The New Extended Shelf Life Isopropyl Ester PMR Technology versus The Traditional Methyl
Ester PMR Approach
Alston, William B.; Scheiman, Daniel A.; Sivko, Gloria S.; [2005]; 39 pp.; In English
Contract(s)/Grant(s): WBS 22-714-30-01
Report No.(s): E-15194; No Copyright; Avail: CASI; A03, Hardcopy

Polymerization of Monomeric Reactants (PMR) monomer solutions and carbon cloth prepregs of PMR II-50 and
VCAP-75 were prepared using both the traditional limited shelf life methanol based PMR approach and a novel extended shelf
life isopropanol based PMR approach. The methyl ester and isopropyl ester based PMR monomer solutions and PMR prepregs
were aged for up to four years at freezer and room temperatures. The aging products formed were monitored using high
pressure liquid chromatography (HPLC). The composite processing flow characteristics and volatile contents of the aged
prepregs were also correlated versus room temperature storage time. Composite processing cycles were developed and six ply
cloth laminates were fabricated with prepregs after various extended room temperature storage times. The composites were
then evaluated for glass transition temperature (Tg), thermal decomposition temperature (Td), initial flexural strength (FS) and
modulus (FM), long term (1000 hours at 316 C) thermal oxidative stability (TOS), and retention of FS and FM after 1000
hours aging at 316 C. The results for each ester system were comparable. Freezer storage was found to prevent the formation
of aging products for both ester systems. Room temperature storage of the novel isopropyl ester system increased PMR
monomer solution and PMR prepreg shelf life by at least an order of magnitude while maintaining composite properties.
Author
Esters; Isopropyl Compounds;, Monomers; Polymerization; Technologies; Life (Durability); Methyl Compounds,; Fabrication

20050196751 California Univ., Berkeley, CA, USA, California Univ., Lawrence Berkeley National Lab., Berkeley, CA,
USA
Effect of Secondary Structure on the Interactions of Peptide T4 LYS(11-36) in Mixtures of Aqueous Sodium Chloride
and 2,2,2-Trifluorethanol
Anderson, C. O.; Spiegelberg, S.; Prausnitz, J. M.; Blanch, H. W.; January 2005; 38 pp.; In English
Report No.(s): DE2005-837230; No Copyright; Avail: Department of Energy Information Bridge

The potential of mean force for protein-protein interactions is key to the development of a statistical-mechanical model
for salt-induced protein precipitation and crystallization, and for understanding certain disease states, including cataract
formation and (beta)-amyloid pathology in Alzheimer’s disease. Fluorescence anisotropy provides a method for quantitative
characterization of intermolecular interactions due to reversible association. Monomer-dimer equilibria for the peptide T4
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LYS(11-36) were studied by fluorescence anisotropy. This peptide, derived from the (beta)-sheet region of the T4 lysozyme
molecule, has the potential to form amyloid fibrils. 2,2,2-trifluoroethanol (TFE) induces a change in peptide secondary
structure, and was used in aqueous solutions at concentrations from 0 to 50% (v/v) at 25 and 37 C to examine the role of
peptide conformation on peptide-peptide interactions. The association constant for dimerization increased with rising TFE
concentration and with falling temperature. The peptide-peptide potential of mean force was computed from these association
constants. Circular-dichroism measurements showed that the secondary structure of the peptide plays an important role in
these strong attractive interactions due to intermolecular hydrogen-bond formation and hydrophobic interactions.

NTIS

Peptides; Sodium Chlorides; Aqueous Solutions

20050196765 Fire Administration, Washington, DC, USA
Smoke Alarm Performance in Residential Structure Fires. U.S. Fire Administration Topical Fire Research Series,
Volume 1, Issue 15, March 2001. (Rev. December 2001)
Dec. 2001; 10 pp.; In English
Report No.(s): PB2005-107973; No Copyright; Avail: CASI; A02, Hardcopy

Each year, there are an estimated 405,000 fires in residential structures, which cause nearly 3,600 fatalities, 18,600
injuries, and $4.7 billion in property loss. Given the enormity of the U.S. fire problem, fire service and public health experts
are constantly seeking programs/devices that will reduce the number of lives lost and property destroyed by fire. Since 1970
when battery-powered smoke alarms were first introduced, smoke alarms have become a familiar presence in American
homes. By 2000, they were installed in nearly 94% of U.S. households. This topical report examines the performance of smoke
alarms in residential structure fires. Particular attention is given to fatal fires, especially those with multiple victims.
NTIS
Fires; Smoke; Warning Systems

20050196777 Lawrence Livermore National Lab., Livermore, CA USA

NADS-Nuclear and Atomic Data System

McKinley, M. S.; Beck, B.; McNabb, D.; Sep. 22, 2004; 10 pp.; In English

Report No.(s): DE2005-15014413; UCRL-CONF-206718; No Copyright; Avail: Department of Energy Information Bridge
We have developed NADS (Nuclear and Atomic Data System), a web-based graphical interface for viewing point wise

and grouped cross-sections and distributions. Our implementation is a client/server model. The client is a Java applet that

displays the graphical interface, which has interactive 2-D, 3-D, and 4-D plots and tables. The server, which can serve and

perform computations the data, has been implemented in Python using the FUDGE package developed by Bret Beck at LLNL.

Computational capabilities include algebraic manipulation of nuclear evaluated data in databases such as LLNL’s ENDL-99,

ENDEF/B-V and ENDF/B-VI as well as user data. Processed data used in LLNL’s transport codes are accessible as well.

NTIS
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20050196779 Alabama Univ., Tuscaloosa, AL, USA
Novel Fission-Product Separation Based on Room-Temperature Ionic Liquids. (Report for September 15, 2001-
September 14, 2004)
Dec. 2004; 18 pp.; In English
Report No.(s): DE2005-835018; No Copyright; Avail: Department of Energy Information Bridge

This project has demonstrated that Sr2+ and Cs+ can be selectively extracted from aqueous solutions into ionic liquids
using crown ethers and that unprecedented large distribution coefficients can be achieved for these fission products. The
volume of secondary wastes can be significantly minimized with this new separation technology. Through the current EMSP
funding, the solvent extraction technology based on ionic liquids has been shown to be viable and can potentially provide the
most efficient separation of problematic fission products from high level wastes. The key results from the current funding
period are the development of highly selective extraction process for cesium ions based on crown ethers and calixarenes,
optimization of selectivities of extractants via systematic change of ionic liquids, and investigation of task-specific ionic
liquids incorporating both complexant and solvent characteristics.
NTIS
Fission Products; Liquids; Radioactive Wastes; Waste Management
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20050196786 Lawrence Livermore National Lab., Livermore, CA USA
Development of a Detailed Chemical Kinetic Mechanism for Disobutylene and Comparison to Shock Tube Ignition
Times
Metcalfe, W.; Curran, H. J.; Simmie, J. M.; Pitz, W. J.; Westbrook, C. K.; Jan. 25, 2005; 12 pp.; In English
Report No.(s): DE2005-15011577; UCRL-CONF-209210; No Copyright; Avail: Department of Energy Information Bridge
There is much demand for chemical kinetic models to represent practical fuels such as gasoline, diesel and aviation fuel.
These blended fuels contain hundreds of components whose identity and amounts are often unknown. A chemical kinetic
mechanism that would represent the oxidation of all these species with accompanying chemical reactions is intractable with
current computational capabilities, chemical knowledge and manpower resources. The use of surrogate fuels is an approach
to make the development of chemical kinetic mechanisms for practical fuels tractable. A surrogate fuel model consists of a
small number of fuel components that can be used to represent the practical fuel and still predict desired characteristics of the
practical fuel. These desired fuel characteristics may include ignition behavior, burning velocity, fuel viscosity, fuel
vaporization, and fuel emissions (carbon monoxide, hydrocarbons, soot and nitric oxides). Gasoline consists of many different
classes of hydrocarbons including n-alkanes, alkenes, iso-alkanes, cycloalkanes, cycloalkenes, and aromatics. One approach
is to use a fuel surrogate that has a single component from each class of hydrocarbon in gasoline so that the unique molecular
structure of each class is represented. This approach may lead to reliable predictions of many of the combustion properties
of the practical fuel. In order to obtain a fuel surrogate mechanism, detailed chemical kinetic mechanisms must be developed
for each component in the surrogate. In this study, a detailed chemical kinetic mechanism is developed for disobutylene, a fuel
intended to represent alkenes in practical fuels such as gasoline, diesel, and aviation fuel.
NTIS
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20050196801 Lawrence Livermore National Lab., Livermore, CA USA
Engineering Design and Testing of a Ground Water Remediation System Using Electrolytically Generated Hydrogen
with a Palladium Catalyst for Dehalogenation of Chlorinated Hydrogen
Ruiz, R.; McNab, W. W.; Dec. 1997; 20 pp.; In English
Report No.(s): DE2005-16590; UCRL-JC-128828; No Copyright; Avail: Department of Energy Information Bridge

Recent studies have shown that dissolved hydrogen causes rapid dehalogenation of chlorinated hydrocarbons in the
presence of a palladium catalyst. The speed and completeness of these reactions offer advantages in designing remediation
technologies for certain ground water contamination problems. However, a practical design challenge arises in the need to
saturate the aqueous phase with hydrogen in an expeditious manner. To address this issue, a two-stage treatment reactor has
been developed. The first stage consists of an electrolytic cell that generates hydrogen by applying a voltage potential across
the influent water stream. The second stage consists of a catalyst column of palladium metal supported on alumina beads. A
bench-scale reactor has been used to test this design for treating ground water contaminated with trichloroethene and other
chlorinated hydrocarbons. In influent streams containing contaminant concentrations up to 4 ppm, initial results confirm that
destruction efficiencies greater than 95% may be achieved with residence times short enough to allow practical implementation
in specially designed flow-through treatment wells. Results from the bench-scale tests are being used to design a pilot ground
water treatment system.
NTIS
Catalysts; Chlorination; Ground Water; Hydrogen; Palladium; Water; Water Pollution

20050198869 NASA Glenn Research Center, Cleveland, OH, USA

Synthesis, Characterization, and Optical Properties of a Cyano-Functionalized 4,5,9,10-tetraaryl-1,6-dioxapyrene

Tyson, Daniel S.; Fabrizio, Eve F.; Panzner, Matthew J.; Kinder, James D.; Buisson, Jean-Pierre; Christensen, Jorn B.; Meador,

Michael A.; [2004]; 23 pp.; In English

Contract(s)/Grant(s): NCC3-1089; WBS 22-708-87-09-04

Report No.(s): E-14861; Copyright; Avail: CASI; A03, Hardcopy
5,10-Di(4-cyanophenyl)-4,9-di(4-methylphenyl)-1,6-dioxapyrene ( CN-diox), a symmetrically substituted 4,5,9,10-

tetraaryldioxapyrene, was synthesized in seven steps from 1,4-dihydroxynaphthalene. The synthetic methodology

incorporated a base-catalyzed ring-closure process followed by dehydration to introduce the first tetraaryl- 1,6-dioxapyrene.

Crystal structure and electrochemical analysis were performed to directly compare the properties of CN-diox to previously

reported dioxapyrene derivatives, specifically 1,6-dioxapyrene (Diox) and 4,9-diethyl-2,7-dimethyl- 1,6-dioxapyrene (Alkyl-

diox). Optical spectroscopy studies were performed to evaluate the potential of the 1,6-dioxapyrenes as fluorescent probes.

CN-diox revealed a broad absorption centered near 450 nm (epsilon = 31,900/M/cm) in THF with a corresponding
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fluorescence at 619 nm (Phi(sub f) = 0.011). This was in sharp contrast to both Diox and Alkyl-diox which displayed broad
absorption bands near 400 nm (epsilon approx. 5,000-10,000/M/cm) in THF with corresponding fluorescence near 500 nm
(Phi(sub f) = 0.059 and 0.082 for Diox and Alkyl-diox, respectively). The luminescence of CN-diox was found to be
solvatochromic (lambda(sub max) = 619 nm-644 nm) with single exponential lifetimes of less than 1.3 ns. Neither Diox nor
Alkyl-diox showed solvatochromic properties.

Author
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20050198872 NASA Langley Research Center, Hampton, VA, USA
Prediction of Mechanical Properties of Polymers With Various Force Fields
Odegard, Gregory M.; Clancy, Thomas C.; Gates, Thomas S.; [2005]; 12 pp.; In English; 46th ATAA/ASME/ASCE/AHS/
ASC Structures, Structural Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX, USA
Contract(s)/Grant(s): NCC1-02043; NNLO4AA85G; 23-762-55-LC; Copyright; Avail: CASI; A03, Hardcopy

The effect of force field type on the predicted elastic properties of a polyimide is examined using a multiscale modeling
technique. Molecular Dynamics simulations are used to predict the atomic structure and elastic properties of the polymer by
subjecting a representative volume element of the material to bulk and shear finite deformations. The elastic properties of the
polyimide are determined using three force fields: AMBER, OPLS-AA, and MM3. The predicted values of Young s modulus
and shear modulus of the polyimide are compared with experimental values. The results indicate that the mechanical properties
of the polyimide predicted with the OPLS-AA force field most closely matched those from experiment. The results also
indicate that while the complexity of the force field does not have a significant effect on the accuracy of predicted properties,
small differences in the force constants and the functional form of individual terms in the force fields determine the accuracy
of the force field in predicting the elastic properties of the polyimide.
Author
Polyimides; Field Theory (Physics); Modulus of Elasticity

20050198873 NASA Glenn Research Center, Cleveland, OH, USA
Diels-Alder Trapping of Photochemically Generated o-Quinodimethane Intermediates: An Alternative Route to
Photocured Polymer Film Development
Tyson, Daniel S.; Ilhan, Faysal; Meador, Mary Ann B.; Smith, Dee Dee; Scheiman, Daniel A.; Meador, Michael A.; [2004];
28 pp.; In English
Contract(s)/Grant(s): NCC3-887; NCC3-1089
Report No.(s): E-14863; Copyright; Avail: CASI; A03, Hardcopy

Photolysis of o-methylphenyl ketones generates bis-o-quinodimethane intermediates that can be trapped in situ by
dienophiles through Diels-Alder cycloadditions. This well-known photochemical process is applied to a series of six new
photoreactive monomers containing bis-(o-methylphenyl ketone) functionalities combined with diacrylate and triacrylate ester
monomers for the development of acrylic ester copolymer blends. Irradiation of cyclohexanone solutions of the bis-(o-
methylphenyl ketone)s and acrylate esters produce thin polymer films. Solid state 13C NMR data indicated 47- 100% reaction
of the bis-(o-methylphenyl ketone)s, depending on experimental conditions, to yield the desired products. DSC and TGA
analyses were performed to determine the glass transition temperature, T,, and onset of decomposition, Td, of the resulting
polymer films. A statistical Design of Experiments approach was used to obtain a systematic understanding of the effects of
experimental variables on the extent of polymerization and the final polymer properties.
Derived from text
Diels-Alder Reactions; Acrylates; Photochemical Reactions
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METALS AND METALLIC MATERIALS

Includes physical, chemical, and mechanical properties of metals and metallic materials; and metallurgy.

20050188690 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Biaxial Fatigue Behavior of Niti Shape Memory Alloy

Jensen, Daniel M.; Mar. 2005; 101 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434348; AFIT/GA/ENY/05-M06; No Copyright; Avail: Defense Technical Information Center (DTIC)
Nitinol is a shape memory alloy (SMA) capable of martensite-to-austenite phase transformations enabling shape-memory
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behavior. Shape-memory properties make Nitinol a strong candidate material for use in aircraft applications such as actuators.
Structural integrity and reliability of torque tube actuators must be assured before this material can be used in flight-critical
components. Thorough understanding of the fatigue response of the material is essential for a structurally-sound SMA actuator
design. The present effort investigates pure torsion and combined tension-torsion fatigue behavior of Nitinol at room
temperature. Monotonic tests in tension and torsion were conducted to typify uni-directional stress-strain behavior.
Fully-reversed torsion fatigue tests were conducted with shear stress ranges of 416, 584, 674, and 1310 MPa. In fully-reversed
biaxial fatigue tests, a shear stress range of 500 MPa was superimposed on the axial stress ranges of 250, 500, 1000, 1120,
and 1500 MPa. Fatigue behavioral characteristics, including fatigue S-N curves were established. Fatigue lives obtained in
torsion-dominated biaxial tests were similar to those obtained in pure torsion. Conversely, tension-dominated biaxial fatigue
was significantly more damaging, resulting in decreased fatigue lives. Applicability of von Mises criterion to correlating
uniaxial and biaxial test results was examined. Evolution of stress-strain behavior with cycling is discussed.

DTIC

Binary Alloys; Metal Fatigue; Nickel Alloys; Shape Memory Alloys; Titanium Alloys

20050188724  Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Application of Functionally Graded Materials in Aircraft Strutures
Cooley, William G.; Mar. 2005; 189 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434403; AFIT/GAE/ENY/05-M04; No Copyright; Avail: CASI; A09, Hardcopy

A Functionally Graded Material (FGM) is a material which has a continuous variation of material properties
through-the-thickness. This thesis will explore analysis of FGM flat plates and shell panels, and use FGM’s unique
characteristics to retrofit a cracked exhaust wash structure. FGMs are first characterized as flat plates under pressure and
thermal loading. Next, FGM shell panels are characterized under thermal loading. Conclusions drawn from FGM
characterization are used to develop a patch to retrofit a cracked aircraft exhaust wash structure. The exhaust wash structure
is first analyzed to provide a baseline and then several FGM patches are evaluated on their ability to reduce stress and
deflection. Finally, an exhaust wash panel made of FGM is analyzed.
DTIC
Exhaust Gases; Functionally Gradient Materials; Retrofitting

20050192566 Lawrence Livermore National Lab., Livermore, CA USA

Transformation Crystallography and Plasticity of the Delta to Alpha Prime Transformation in Plutonium Alloys

Krenn, C. R.; Wall, M. A.; Schwartz, A. J.; Dec. 22, 2003; 12 pp.; In English

Report No.(s): DE2005-15013846; UCRL-CONF-201578; No Copyright; Avail: Department of Energy Information Bridge
In delta phase Pu-Ga alloys, the transformation from the ductile face-centered cubic (fcc) alpha prime phase that is

retained at room temperature to the brittle low-temperature monoclinic alpha prime phase is a thermally activated diffusionless

transformation with double-c kinetics. Accurate modeling of the phase transformation requires detailed understanding of the

role of plastic flow during the transformation and of the crystallographic transformation path. Using transmission electron

microscopy (TEM), we find a significant increase in dislocation density in delta near the alpha prime plates, which suggests

that plastic deformation contributes to the accommodation of the 20% reduction in volume during the transformation.

NTIS

Crystallography, Phase Transformations; Plastic Properties; Plutonium Alloys; Plastic Deformation; Gallium Alloys

20050194598 Argonne National Lab., IL, USA
Metal Waste Form Corrosion Release Data from Immersion Tests
January 2005; 510 pp.; In English
Report No.(s): DE2005-837433; ANL-04/15; No Copyright; Avail: Department of Energy Information Bridge

The compilation of Metal Waste Form (MWF) immersion test data in this document is part of the effort initiated to qualify
the stainless steel-15% zirconium (SS-15Zr) alloy for repository disposal. The SS-15Zr alloy was developed as part of the
waste stream from the Argonne National Laboratory (ANL) electrometallurgical process for spent nuclear fuel. There were
four areas of significant relevance concerning MWF performance in a long-term repository setting addressed in the test model.
The areas encompassed the study of the effects of: (1) the solution aggressiveness (simulated by concentrated J13 solution
(CJ13)), (2) high-chloride content of the solution (simulated by 10,000 ppm chloride solution (10KCl)), (3) solution pH
(simulated by acidified J13 solution (AJ13)), and (4) the state of the metal surface--polished vs. oxidized on the releases. The
simulated J-13 solution was intended to replicate the groundwater in the J-13 well at the Yucca Mountain geologic repository.
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A fifth area of interest was to determine if the releases were limited by iron saturation of the solution. The data obtained from
the entire study will be compared with the data from the High Level Waste Glass (HLWG) form previously qualified for
repository disposal. Even though the MWF samples used in these tests contained no actinides and no Tc, conclusions can be
made with respect to the releases of the noble metal fission products and the stainless steel constituents. Fe releases are an
order of magnitude or higher than the releases of the noble metal fission-product elements in all solutions. Releases of noble
metal fission products and Cr and Ni in SJ13 and CJ13 solutions at 90 C are close to the limits of detection. Solution
concentration increased the Zr release. Zr releases from CJ13 were about a factor of 2 lower than the Fe release. In CJ13, Zr
releases from oxidized samples were higher than from polished samples. Releases of all elements increased in the AJ13, pH=2
solution. Total cumulative releases as a function of time continued to increase for the 308 days of tests unlike the behavior
in other test solutions. Tests in solutions with pH between 2 and 8 are needed to understand the different behavior. Except for
high chloride solutions, (10KCI), release rates of stainless steel elements and noble metal fission products from the MWF
samples are lower than release rates from HLWG.

NTIS

Corrosion; Submerging; Zirconium Alloys

20050194610 Department of Energy, Washington, DC USA
Dissolution of Fe(III)(hydr) by an Aerobic Bacterium
January 2005; 12 pp.; In English
Report No.(s): DE2005-837302; No Copyright; Avail: Department of Energy Information Bridge

This project investigated the effects of an aerobic Pseudomonas mendocina bacterium on the dissolution of
Fe(Ill)(hydr)oxides. The research is important because metals and radionuclides that adsorb to Fe(IIl)(hydr)oxides could
potentially be remobilized by dissolving bacteria. We showed that P. mendocina is capable of dissolving Fe-bearing minerals
by a variety of mechanisms, including production of siderophores, pH changes, and formation of reductants. The production
of siderophores by P. mendocina was quantified under a variety of growth conditions. Finally, we demonstrated that microbial
siderophores may adsorb to and enhance dissolution of clay minerals.
NTIS
Aerobes; Bacteria; Dissolving; Hydroxides; Iron Oxides

20050194634 Bettis Atomic Power Lab., West Mifflin, PA, USA

Effect of Thermo-Mechanical Processing on the Mechanical Properties of Molybdenum, Volume 2

Mueller, A. J.; Shields, J. A.; Buckman, R. W.; January 2005; 16 pp.; In English

Report No.(s): DE2005-835081; B-T-3325-Vol-2; No Copyright; Avail: Department of Energy Information Bridge
Variations in oxide species and consolidation method have been shown to have a significant effect on the mechanical

properties of oxide dispersion strengthened (ODS) molybdenum material. The mechanical behavior of molybdenum - 2

Volume % La(sub)20(sub)3 mill product forms, produced by a wet doping process, were characterized over the temperature

range of -150 degrees C to 1800 degrees C. The various mill product forms evaluated ranged from thin sheet stock to bar stock.

Tensile properties of the material in the various product forms were not significantly affected by the vast difference in total

cold work. Creep properties, however, were sensitive to the total amount of cold work as well as the starting microstructure.

Stress-relieved material had superior creep rupture properties to recrystallized material at 1200 degrees C, while at 1500

degrees C and above the opposite was observed. Thus it is necessary to match the appropriate thermo-mechanical processing

and microstructure of molybdenum - 2 volume % LA(sub)20(sub)3 to the demands of the application being considered.

NTIS

Lanthanum Oxides; Molybdenum; Thermodynamics, Tensile Properties

20050194679 Lawrence Livermore National Lab., Livermore, CA USA

Micron-Scale MIC of Alloy 22 After Long Term Incubation in Saturated Nuclear Waste Respository Microcosms

Martin, S.; Horn, J.; Carrillo, C.; Oct. 29, 2003; 18 pp.; In English

Report No.(s): DE2005-15014418; UCRL-CONF-200650; No Copyright; Avail: Department of Energy Information Bridge
The effects of potential microbiologically influenced corrosion (MIC) on candidate packaging materials for nuclear waste

containment are being assessed. Coupons of Alloy 22, the outer barrier candidate for waste packaging, were exposed to a

simulated, saturated repository environment consisting of crushed rock from the repository site and a continual flow of

simulated groundwater for periods up to five years. Coupons were incubated with YM tuff under both sterile and non-sterile

conditions. Surfacial analysis of the biotically-incubated coupons show development of both submicron-sized pinholes and
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pores; these features were not present on either sterile or untreated control coupons. Quantification of these effects will help
define the overall contribution of MIC to the integrity of the containment system over a period of 10,000 years.

NTIS

Packaging; Radioactive Wastes; Waste Disposal; Corrosion; Microbiology; Alloys

20050194681 Lawrence Livermore National Lab., Livermore, CA USA

Influence of the Environment on the General Corrosion Rate of Alloy 22 (N06022)

Rebak, R. B.; Crook, P.; Apr. 20, 2004; 14 pp.; In English

Report No.(s): DE2005-15014113; UCRL-OROC-203671; No Copyright; Avail: Department of Energy Information Bridge
Nickel (Ni) can dissolve a large amount of alloying elements while still maintaining its desirable austenitic microstructure.

The resulting alloys are generally divided in families depending on the type of alloying elements they contain. Each one of

these families is aimed to specific applications. Corrosive environments in industrial applications are generally divided for

example in reducing acids, oxidizing acids, contaminated acids, caustic environments, oxidizing salts, etc. Depending on the

application and the environment (electrolyte composition and temperature) several or single alloys may be recommended to

fabricate components. The Ni-chromium-molybdenum series contains a balanced selection of beneficial alloying elements so

it can handle a variety of aggressive environments. By design, Alloy 22 or N06022 is one of the most versatile corrosion

resistant nickel alloys since it has an outstanding corrosion resistance both in reducing and oxidizing conditions.

NTIS

Corrosion; Nickel Alloys

20050195865 QSS Group, Inc., USA
New Screening Test Developed for the Blanching Resistance of Copper Alloys
Thomas-Ogbuji, Linus U.; Research and Technology 2003; May 2004; 3 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

NASA'’s extensive efforts towards more efficient, safer, and more affordable space transportation include the development
of new thrust-cell liner materials with improved capabilities and longer lives. For rocket engines fueled with liquid hydrogen,
an important metric of liner performance is resistance to blanching, a phenomenon of localized wastage by cycles of
oxidation-reduction due to local imbalance in the oxygen-fuel ratio. The current liner of the Space Shuttle Main Engine
combustion chamber, a Cu-3Ag-0.5Zr alloy (NARloy-Z) is degraded in service by blanching. Heretofore, evaluating a liner
material for blanching resistance involved elaborate and expensive hot-fire tests performed on rocket test stands. To simplify
that evaluation, researchers at the NASA Glenn Research Center developed a screening test that uses simple, in situ
oxidation-reduction cycling in a thermogravimetric analyzer (TGA). The principle behind this test is that resistance to
oxidation or to the reduction of oxide, or both, implies resistance to blanching. Using this test as a preliminary tool to screen
alloys for blanching resistance can improve reliability and save time and money. In this test a small polished coupon is hung
in a TGA furnace at the desired (service) temperature. Oxidizing and reducing gases are introduced cyclically, in programmed
amounts. Cycle durations are chosen by calibration, such that all copper oxides formed by oxidation are fully reduced in the
next reduction interval. The sample weight is continuously acquired by the TGA as usual.
Derived from text
Copper Alloys; Oxidation-Reduction Reactions; Oxidation Resistance; Rocket Linings; Thermogravimetry

20050196185 California Univ., Davis, CA USA
Mechanoelectrically Activated Synthesis of Dense, Bulk Nanostructured, Complex Crystalline and Glassy Hard
Materials
Munir, Z. A.; Apr. 2005; 14 pp.; In English
Contract(s)/Grant(s): DAAD-19-01-1-0493
Report No.(s): AD-A435086; ARO-41580.2-MS; No Copyright; Avail: CASI; A03, Hardcopy

The broad objective of the completed work was to investigate the effect of mechanical and electric field activation on the
synthesis and properties of materials, with special emphasis on nanostructured hard materials. We have investigated several
aspects of this, including: (a) Synthesis and Microstructural Evolution under Field Application, (b) Synthesis of Bulk
Nanostructured Materials by Mechanical and Field Activation, (c) Investigations on FGM Formation and Properties, (d)
Investigations on the Field Activated Synthesis Complex and Hard Materials, (¢) Modeling Studies, (f) Microalloying, (g)
Field Activated Consolidation and Crystallization of Bulk Metallic Glasses, and (h) Synthesis of Ultra-Hard Boride Phases.
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Brief descriptions of the accomplishments in each of these thrusts are provided, with details given in the cited publications
listed at the end of this report.

DTIC

Crystallinity; Crystallization, Glass; Hardness

20050196210 Naval Postgraduate School, Monterey, CA USA

Study of Cavitation and Failure Mechanisms of a Superplastic 5083 Aluminum Alloy
Boydon, Juanito F., Jr; Sep. 2003; 87 pp.; In English; Original contains color illustrations
Report No.(s): AD-A435116; No Copyright; Avail: Defense Technical Information Center (DTIC)

Superplastic forming of AA5083 is an economical way to create components of complex shape while retaining the high
strength and stiffness-to-weight ratios associated with aluminum alloys. However, failure of the material due to formation and
linkage of cavities during superplastic deformation poses a major obstacle in effective industrial employment of this
technology. Deformed samples of AA5083 were analyzed by various techniques after superplastic deformation under uniaxial
tension, biaxial tension, or plane strain conditions. The goal was to determine the roles of MnAl6 second phase particles and
the grain boundary disorientations in the processes of cavity formation and growth. Scanning electron microscopy (SEM)
techniques included backscatter imaging (BSI) , energy dispersive spectrometry (EDS) and orientation imaging microscopy
(OIM) to identify and evaluate sites of cavity formation in these samples. Results of this study show that cavities form due
to grain boundary sliding (GBS) and separation of boundaries. Second phase particles such as MnAl6 were apparent on some
separating boundaries but not on others. Cavities also grow from pre-existing voids introduced during prior processing. The
role of GBS was confirmed by evaluating the grain-to-grain disorientations across newly formed small cavities. Results show
that these disorientations are greater than or equal to 7 degrees, a value consistent with the threshold value of disorientation
for GBS in pure Aluminum.

DTIC
Aluminum Alloys, Cavitation Flow; Failure; Grain Boundaries; Sliding; Superplasticity

20050196243 North Carolina Univ., Wilmington, NC USA

Speciation, Fluxes, and Cycling of Dissolved Copper and Zinc in Estuaries: The Roles of Sediment Exchange and
Photochemical Effects

Skrabal, Stephen A.; Rivera-Duarte, Ignacio; Jul. 2005; 105 pp.; In English; Original contains color illustrations

Report No.(s): AD-A435180; No Copyright; Avail: Defense Technical Information Center (DTIC)

Copper (Cu) and zinc (Zn) have numerous sources in naval shipping, berthing, and maintenance facilities. Concentrations
of these metals in estuaries and harbors can reach levels which are potentially toxic to biota. Hence, discharges and
concentrations of these metals are strictly regulated by environmental quality agencies. Because of pervasive problems
associated with discharges and remediation of Cu and Zn in estuaries and harbors, it is essential that regulated agencies and
regulators alike understand the factors that influence the availability and cycling behavior of these metals in environments
relevant to DoD operations.

DTIC
Copper; Cycles; Estuaries; Photochemical Reactions, Sediments; Zinc

20050196252 Industrial Coll. of the Armed Forces, Washington, DC USA

Spring 2004 Industry Study Final Report: Strategic Materials

Babus, Sylvia W.; Carlson, Tom A.; Jones, William F.; Boslego, David V.; Davis, Mark K.; Dion, Denis; Doryland, David J.;
Harris, Mark W.; Hemmrich, Steven B.; Hollman, Karen A.; Jan. 2004; 43 pp.; In English; Original contains color illustrations
Report No.(s): AD-A435196; No Copyright; Avail: Defense Technical Information Center (DTIC)

Strategic materials are those materials and related technologies whose critical function or supply are essential to the
economic competitiveness and security of the USA. Emerging materials and technologies are key enablers to military
transformation and economic growth. The USA needs to continue to fund research and development and create an environment
conducive to transitioning research to manufactured products. The ‘Buy America’ policy needs to be reviewed and the waiver
process streamlined. A virtual strategic stockpile needs to be created and rare earth elements considered for stockpiling. The
government must vigorously enforce the intellectual property rights of U.S. companies. While not a comprehensive study of
all materials and technologies, this industry study focuses on several materials and emerging technologies that will play a
significant role in ensuring the economic competitiveness and national security of the USA in the next two decades and
beyond. Given the difficulty in defining the boundaries of the strategic materials ‘industry,” the authors’ purpose in this report
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is to present an executive summary of several key materials and technologies in a global context. Specifically, this discussion
will do the following: (1) define the industry; (2) evaluate its current condition, challenges, and outlook; (3) assess the
industry’s contribution to national security, the nation’s competitive advantage, and transformation efforts; and (4) provide
recommendations for Federal Government action.

DTIC

Economics; Forecasting; Industries; Policies; Security; Strategic Materials; United States

20050196553 NASA Glenn Research Center, Cleveland, OH, USA
Thermodynamics of Titanium-Aluminum-Oxygen Alloys Studied
Copland, Evan H.; Jacobson, Nathan S.; Research and Technology 2000; March 2001; 3 pp.; In English; Original contains
black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Titanium-aluminum alloys are promising intermediate-temperature alloys for possible compressor applications in
gas-turbine engines. These materials are based on the a2-Ti3Al + g-TiAl phases. The major issue with these materials is high
oxygen solubility in a2-Ti3Al, and oxidation of unsaturated alloys generally leads to mixed non-protective TiO2+Al1203
scales. From phase diagram studies, oxygen saturated a2-Ti3Al(O) is in equilibrium with A1203; however, oxygen dissolution
has a detrimental effect on mechanical properties and cannot be accepted. To better understand the effect of oxygen dissolution,
we examined the thermodynamics of titanium-aluminum-oxygen alloys.
Derived from text
Thermodynamics; Titanium Alloys; Aluminum Oxides; Aluminum Alloys

20050196555 NASA Glenn Research Center, Cleveland, OH, USA
Improved Method Being Developed for Surface Enhancement of Metallic Materials
Gabb, Timothy P.; Telesman, Jack; Kantzos, Peter T.; Research and Technology 2000; March 2001; 3 pp.; In English; Original
contains black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Surface enhancement methods induce a layer of beneficial residual compressive stress to improve the impact (FOD)
resistance and fatigue life of metallic materials. A traditional method of surface enhancement often used is shot peening, in
which small steel spheres are repeatedly impinged on metallic surfaces. Shot peening is inexpensive and widely used, but the
plastic deformation of 20 to 40 percent imparted by the impacts can be harmful. This plastic deformation can damage the
microstructure, severely limiting the ductility and durability of the material near the surface. It has also been shown to promote
accelerated relaxation of the beneficial compressive residual stresses at elevated temperatures. Low-plasticity burnishing
(LPB) is being developed as an improved method for the surface enhancement of metallic materials. LPB is being investigated
as a rapid, inexpensive surface enhancement method under NASA Small Business Innovation Research contracts NAS3-98034
and NAS3-99116, with supporting characterization work at NASA. Previously, roller burnishing had been employed to refine
surface finish. This concept was adopted and then optimized as a means of producing a layer of compressive stress of high
magnitude and depth, with minimal plastic deformation (ref. 1). A simplified diagram of the developed process is given in the
following figure. A single pass of a smooth, free-rolling spherical ball under a normal force deforms the surface of the material
in tension, creating a compressive layer of residual stress. The ball is supported in a fluid with sufficient pressure to lift the
ball off the surface of the retaining spherical socket. The ball is only in mechanical contact with the surface of the material
being burnished and is free to roll on the surface. This apparatus is designed to be mounted in the conventional lathes and
vertical mills currently used to machine parts. The process has been successfully applied to nickel-base superalloys by a team
from the NASA Glenn Research Center, Lambda Research, and METCUT Research, as supported by the NASA Small
Business Innovation Research Phase I and II programs, the Ultra Safe program, and the Ultra- Efficient Engine Technology
(UEET) Program.
Author
Metal Surfaces; Surface Finishing; Surface Properties; Impact Resistance; Fatigue Life; Heat Resistant Alloys; Plastic
Deformation; Shot Peening

20050196556 Case Western Reserve Univ., Cleveland, OH, USA

GRCop-84 Developed for Rocket Engines

Ellis, David L.; Yun, Hee Man; Lerch, Bradley A.; Keller, Dennis A.; Holmes, Richard; Research and Technology 2000; March

2001; 3 pp.; In English; Original contains color and black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy
GRCop-84 (Cu-8 at.% Cr-4 at.% Nb) was developed at the NASA Glenn Research Center for use in regeneratively cooled

rocket engines. This alloy possesses an excellent combination of conductivity, thermal expansion, strength, creep resistance,
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ductility, and low-cycle fatigue (LCF) life. In comparison to the currently used alloy, NARloy-Z (Cu-3 wt % Ag-0.5 wt % Zr),
GRCop-84’s significantly better properties give it the potential for significant gains in engine performance and reliability. For
GRCop-84 to be safely used in a rocket engine, it is critical to develop a detailed data base of the important thermophysical
and mechanical properties. Work has focused on five major properties: thermal conductivity, thermal expansion, tensile
strength, creep resistance, and LCF life. The analysis went beyond simply measuring the data and reporting averages. A
detailed statistical analysis was conducted that allowed regression of the data over the entire temperature range tested and
establishment of design minimums. The design values were expressed as simple mathematical formulas that are highly
amenable to use in computer codes such as in finite element analysis and related computer modeling work.

Derived from text

Alloys; Mechanical Properties; Rocket Engines;, Thermophysical Properties; Fatigue Life

20050196725 NASA Glenn Research Center, Cleveland, OH, USA
GRCop-84: A High Temperature Copper-based Alloy For High Heat Flux Applications
Ellis, David L.; [2005]; 6 pp.; In English
Contract(s)/Grant(s): WBS 22-617-44-20; No Copyright; Avail: CASI; A02, Hardcopy

While designed for rocket engine main combustion chamber liners, GRCop-84 (Cu-8 at.% Cr-4 at.% Nb) offers potential
for high heat flux applications in industrial applications requiring a temperature capability up to approximately 700 C (1292
F). GRCop-84 is a copper-based alloy with excellent elevated temperature strength, good creep resistance, long LCF lives and
enhanced oxidation resistance. It also has a lower thermal expansion than copper and many other low alloy copper-based
alloys. GRCop-84 can be manufactured into a variety of shapes such as tubing, bar, plate and sheet using standard production
techniques and requires no special production techniques. GRCop-84 forms well, so conventional fabrication methods
including stamping and bending can be used. GRCop-84 has demonstrated an ability to be friction stir welded, brazed, inertia
welded, diffusion bonded and electron beam welded for joining to itself and other materials. Potential applications include
plastic injection molds, resistance welding electrodes and holders, permanent metal casting molds, vacuum plasma spray
nozzles and high temperature heat exchanger applications.
Author
Copper Alloys; Heat Flux; Heat Resistant Alloys; Chromium Alloys; Niobium Alloys; Fabrication

20050196780 Lawrence Livermore National Lab., Livermore, CA USA

Thermoelasticity at High Temperatures and Pressures for Ta

Orlikowski, D.; Sonderlind, P.; Moriarty, J. A.; Dec. 13, 2004; 10 pp.; In English

Report No.(s): DE2005-15014333; UCRL-PROC-208566; No Copyright; Avail: Department of Energy Information Bridge
A new methodology for calculating high temperature and pressure elastic moduli in metals has been developed accounting

for both the electron-thermal and ion-thermal contributions. Anharmonic and quasi-harmonic thermoelasticity for bee tantalum

have thereby been calculated and compared as a function of temperature (\h12,000 K) and pressure (\h10 Mbar). In this

approach, the full potential linear muffin-tin orbital (FP-LMTO) method for the cold and electron-thermal contributions is

closely coupled with ion-thermal contributions obtained via multi-ion, quantum-based interatomic potentials derived from

model generalized pseudopotential theory (MGPT). For the later contributions two separate approaches are used. In one

approach, the quasi-harmonic ion-thermal contribution is obtained through a Brillouin zone sum of the strain derivatives of

the phonons, and in the other the anharmonic ion-thermal contribution is obtained directly through Monte Carlo (MC)

canonical distribution averages of strain derivatives on the multi-ion potentials themselves. The resulting elastic moduli

compare well in each method and to available ultrasonic measurements and diamond-anvil-cell compression experiments

indicating minimal anharmonic effects in bce tantalum over the considered pressure range.

NTIS

High Temperature; Tantalum; Thermoelasticity

20050196792 Oak Ridge National Lab., TN USA, Stress Engineering Services, Inc., Houston, TX, USA
Understanding Damage Mechanisms in Ferritic/Martensitic Steels
Swindeman, R. W.; Maziasz, P. J.; January 2005; 10 pp.; In English
Report No.(s): DE2005-835660; No Copyright; Avail: Department of Energy Information Bridge

Advanced ferritic/martensitic steels are being used extensively in fossil energy applications. New steels such as 2
1/4Cr-W-V (T23, T24), 3Cr-W-V, 9Cr-Mo-V (T91), 7Cr-W-V, 9Cr-W-V (T92 and T911), and 12Cr-W-V (T122, SAVE 12, and
NF12) are examples of tubing being used in boilers and heat recovery steam generators (1). Other products for these new steels
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include piping, plates, and forgings. There is concern about the high-temperature performance of the advanced steels for
several reasons. First, they exhibit a higher sensitivity to temperature than the 300 series stainless steels that they often replace.
Second, they tend to be metallurgically unstable and undergo significant degradation at service temperatures in the creep
range. Third, the experience base is limited in regard to duration. Fourth, they will be used for thick-section, high-pressure
components that require high levels of integrity. To better understand the potential limitations of these steels, damage models
are being developed that consider metallurgical factors as well as mechanical performance factors. Grade 91 steel was chosen
as representative of these steels for evaluation of cumulative damage models since laboratory and service exposures of grade
91 exceed 100,000 hours.

NTIS

Degradation; Fossils; Martensite; Steels

20050196803 NASA Glenn Research Center, Cleveland, OH, USA
Ceramic Inclusions in Powder Metallurgy Disk Alloys: Characterization and Modeling
Bonacuse, Peter J.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

Powder metallurgy alloys are increasingly used in gas turbine engines, especially in turbine disk applications. Although
powder metallurgy materials have many advantages over conventionally cast and wrought alloys (higher strength, higher
temperature capability, etc.), they suffer from the rare occurrence of ceramic defects (inclusions) that are inherent to the
powder atomization process. These inclusions can have a potentially large detrimental effect on the durability of individual
components. An inclusion in a high stress location can act as a site for premature crack initiation and thereby considerably
reduce the fatigue life. Because these inclusions are exceedingly rare, they typically do not reveal themselves in the process
of characterizing the material for a particular application (the cumulative volume of the test bars in a fatigue life
characterization is typically on the order of a single actual component). Ceramic inclusions have, however, been found to be
the root cause of a number of catastrophic engine failures. To investigate the effect of these inclusions in detail, we have
undertaken a study where known populations of ceramic particles, whose composition and morphology are designed to mimic
the ‘natural’ inclusions, are added to the precursor powder. Surface-connected inclusions have been found to have a
particularly large detrimental effect on fatigue life; therefore, the quantity of ceramic ‘seeds’ added is calculated to ensure that
a minimum number will intersect the surface of the fatigue test bars. Because the ceramic inclusions are irregularly shaped
and have a tendency to break up in the process of extrusion and forging, a method of calculating the probability of occurrence
and expected intercepted surface area was needed. We have developed a Monte Carlo simulation to determine the distributions
of these parameters and have verified the simulated results with observations of ceramic inclusions found in macroscopic slices
from extrusions and forgings. Fatigue specimens have been machined from Udimet 720 (a powder metallurgy superalloy)
forgings, to determine the effects of the inclusions on fatigue life. The ultimate goal of this study will be to use probabilistic
methods to determine the reliability detriment that can be attributed to these ceramic inclusions. This work has been supported
by the Ultra Safe and Ultra- Efficient Engine Technologies programs.
Author
Ceramics; Powder Metallurgy,; Cast Alloys, Characterization

20050196821 Army Research Lab., Hampton, VA, USA
Performance Enhancement Using Selective Reinforcement for Metallic Single- and Multi-Pin Loaded Holes
Farley, Gary L.; Seshadri, Banavara R.; [2005]; 14 pp.; In English; 46th AITAA/ASME/ASCE/AHS/ASC Structures, Structural
Dynamics and Materials Conference, 18-21 Apr. 2005, Austin, TX, USA
Contract(s)/Grant(s): 23-064-30-30; No Copyright; Avail: CASI; A03, Hardcopy

An analysis based investigation of aluminum with metal matrix composite selectively reinforced single- and multi-hole
specimens was performed and their results compared with results from geometrically comparable non-reinforced specimens.
All reinforced specimens exhibited a significant increase in performance. Performance increase of up to 170 percent was
achieved. Specimen failure modes were consistent with results from reinforced polymeric matrix composite specimens.
Localized reinforcement application (circular) proved as effective as a broader area (strip) reinforcement. Also, selective
reinforcement is an excellent method of increasing the performance of multi-hole specimens.
Author
Metal Matrix Composites; Mechanical Properties;, Matrix Methods
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20050198852 NASA Glenn Research Center, Cleveland, OH, USA
The Role of Rhenium on the Temporal Evolution of the Nanostructure of a Model Ni-Al-Cr-Re Superalloy
Yoon, Kevin E.; Noebe, Ronald D.; Seidman, David N.; TMS Letters; 2004; Volume 1, No. 2, pp. 27-28; In English
Contract(s)/Grant(s): NGT3-52378; WBS 22-332-12-10-02
Report No.(s): E-14855; Copyright; Avail: Other Sources

Rhenium (2 at.%) additions to a model Ni-8.5 at.% Cr-10 at.% Al alloy are studied with respect to its effects on the
temporal evolution of the nanostructure and the partitioning behavior of the four elements between the gamma (fcc) and
gamma’ (L1(sub 2)) phases. Chemical evolution of this quaternary alloy aged at 1073 K from 0.25 to 264 h, is investigated
by three-dimensional atom-probe (3DAP) microscopy. The morphology of gamma’-precipitates remains spheroidal, even at
an aging time of 264 h. The results demonstrate that Re slows the coarsening of gamma’-precipitates, in comparison to the
ternary Ni-10 at.% A1-8.5 at.% Cr alloy at 1073 K.
Author
Heat Resistant Alloys; Nanostructure (Characteristics); Nickel Alloys; Chemical Evolution; Rhenium

20050198853 NASA Glenn Research Center, Cleveland, OH, USA
Dependence of Interfacial Excess on the Threshold Value of the Isoconcentration Surface
Yoon, Kevin E.; Noebe, Ronald D.; Hellman, Olof C.; Seidman, David N.; Surface and Interface Analysis; 2004; Volume 36,
pp. 594-597; In English
Contract(s)/Grant(s): NGT3-52378; WBS 22-232-12-10-02
Report No.(s): E-14857; Copyright; Avail: Other Sources

The proximity histogram (or proxigram for short) is used for analyzing data collected by a three-dimensional atom probe
microscope. The interfacial excess of Re (2.41 +/- 0.68 atoms/sq nm) is calculated by employing a proxigram in a completely
geometrically independent way for gamma/gamma’ interfaces in Rene N6, a third-generation single-crystal Ni-based
superalloy. A possible dependence of interfacial excess on the variation of the threshold value of an isoconcentration surface
is investigated using the data collected for Rene N6 alloy. It is demonstrated that the dependence of the interfacial excess value
on the threshold value of the isoconcentration surface is weak.
Author
Histograms; Microscopy, Heat Resistant Alloys; Nickel Alloys; Solid-Solid Interfaces; Ion Probes; Rhenium

20050198864 NASA Glenn Research Center, Cleveland, OH, USA
The Influence of Tungsten on the Chemical Composition of a Temporally Evolving Nanostructure of a Model Ni-Al-Cr
Superalloy
Sudbrack, Chantal K.; Isheim, Dieter; Noebe, Ronald D.; Jacobson, Nathan S.; Seidman, David N.; Microscopy and
Microanalysis; 2004; Volume 10, pp. 355-365; In English
Contract(s)/Grant(s): NSF DMR-97-28986; WBS 22-708-04-03-05
Report No.(s): E-14859; Copyright; Avail: Other Sources

The influence of W on the temporal evolution of gamma’ precipitation toward equilibrium in a model Ni-Al-Cr alloy is
investigated by three-dimensional atom-probe (3DAP) microscopy and transmission electron microscopy (TEM). We report
on the alloys Ni-10 AlI-8.5 Cr (at.%) and Ni-10 Al-8.5 Cr-2 W (at.%), which were aged isothermally in the gamma + gamma’
two-phase field at 1073 K, for times ranging from 0.25 to 264 h. Spheroidal-shaped gamma’ precipitates, 5-15 nm diameter,
form during quenching from above the solvus temperature in both alloys at a high number density (approx. 10(exp 23/cu m).
As gamma’ precipitates grow with aging at 1073 K, a transition from spheriodal- to cuboidal-shaped precipitates is observed
in both alloys. The elemental partitioning and spatially resolved concentration profiles across the gamma’ precipitates are
obtained as a function of aging time from three-dimensional atom-by-atom reconstructions. Proximity histogram concentration
profiles of the quaternary alloy demonstrate that W concentration gradients exist in gamma’ precipitates in the as-quenched
and 0.25-h aging states, which disappear after 1 h of aging. The diffusion coefficient of W in gamma’ is estimated to be 6.2
x 10(exp -20) sq m/s at 1073 K. The W addition decreases the coarsening rate constant, and leads to stronger partitioning of
Al to gamma’ and Cr to gamma.
Author
Tungsten; Chemical Evolution; Heat Resistant Alloys; Chemical Composition; Precipitates; Nanostructure (Characteristics);
Nickel Alloys
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20050198865 NASA Glenn Research Center, Cleveland, OH, USA
The Temporal Evolution of the Nanostructure of a Model Ni-Al-Cr Superalloy
Sudbrack, Chantal K.; Yoon, Kevin E.; Noebe, Ronald D.; Seidman, David N.; TMS Letters; [2004]; Volume 1, No. 2,
pp- 25-26; In English
Contract(s)/Grant(s): NGT3-52378; NSF DMR-02-41928; WBS 22-332-12-10-02
Report No.(s): E-14858; Copyright; Avail: Other Sources

The early to the later stages of precipitation of ordered gamma’-precipitates (L1(sub 2)) in Ni-5.2 Al-14.2 Cr (at.%) are
studied at 873 K. Precipitates with radii as small as 0.45 nm are characterized fully by three-dimensional atom-probe (3DAP)
microscopy. Contrary to what is often assumed by theory or in models, the average precipitate composition is shown to evolve
with time, such that solute concentrations decrease toward an equilibrium value given by the solvus lines. Power-law time
dependencies of the number density, mean radius, and supersaturations of Al and Cr are discussed in light of theoretical
predictions for Ostwald ripening.
Author
Nanostructure (Characteristics); Chemical Evolution; Heat Resistant Alloys; Precipitates, Nickel Alloys

20050198866 NASA Glenn Research Center, Cleveland, OH, USA
Effect of Exposure on the Mechanical Properties of Gamma MET PX
Draper, S. L.; Lerch, B. A.; Locci, L. E.; Shazly, M.; Prakash, V.; [2004]; 21 pp.; In English
Contract(s)/Grant(s): 22-794-40-4F
Report No.(s): E-14860; Copyright; Avail: CASI; A03, Hardcopy

The effect of a service environment exposure on the mechanical properties of a high Nb content TiAl alloy, Gamma MET
PX , was assessed. Gamma MET PX, like other TiAl alloys, experiences a reduction of ductility following high temperature
exposure. Exposure in Ar, air, and high-purity oxygen all resulted in a loss of ductility with the ductility reduction increasing
with oxygen content in the exposure atmosphere. Embrittling mechanisms, including bulk microstructural changes, moisture
induced environmental embrittlement, and near surface effects were investigated. The embrittlement has been shown to be a
near-surface effect, most likely due to the diffusion of oxygen into the alloy.
Author
Mechanical Properties; High Temperature; Diffusion; Microstructure; Embrittlement

20050198870 NASA Glenn Research Center, Cleveland, OH, USA
Site preference of ternary alloying additions to NiTi: Fe, Pt, Pd, Au, Al, Cu, Zr and Hf
Bozzolo, Guillermo; Noebe, Ronald D.; Mosca, Hugo O.; [2004]; 33 pp.; In English
Contract(s)/Grant(s): WBS 22-708-04-03-05
Report No.(s): E-14862; Copyright; Avail: CASI; A03, Hardcopy

Atomistic modeling of the site substitution behavior of Pd in NiTi (J. Alloys and Comp. (2004), in press) has been
extended to examine the behavior of several other alloying additions, namely, Fe, Pt, Au, Al, Cu, Zr and Hf in this important
shape memory alloy. It was found that all elements, to a varying degree, displayed absolute preference for available sites in
the deficient sublattice. How- ever, the energetics of the different substitutional schemes, coupled with large scale simulations
indicate that the general trend in all cases is for the ternary addition to want to form stronger ordered structures with Ti.
Author
Binary Alloys; Titanium Alloys; Shape Memory Alloys; Nickel Alloys; Alloying

20050198900 NASA Glenn Research Center, Cleveland, OH, USA
Analysis of Stainless Steel Sandwich Panels with a Metal Foam Care for Lightweight Fan Blade Design
Min, James B.; Ghosn, Louis J.; Lerch, Bradley A.; Raj, Sai V.; Holland, Frederic A., Jr.; Hebsur, Mohan G.; [2004]; 10 pp.;
In English; 45th ATAA/ASME/ASCE/AHS/ASC SPM Conference, 19-22 Apr. 2004, Palm Springs, CA, USA
Contract(s)/Grant(s): WBS 22-708-24-01
Report No.(s): E-14601; AIAA Paper 1836; No Copyright; Avail: CASI; A02, Hardcopy

The quest for cheap, low density and high performance materials in the design of aircraft and rotorcraft engine fan and
propeller blades poses immense challenges to the materials and structural design engineers. Traditionally, these components
have been fabricated using expensive materials such as light weight titanium alloys, polymeric composite materials and
carbon-carbon composites. The present study investigates the use of P sandwich foam fan blade made up of solid face sheets
and a metal foam core. The face sheets and the metal foam core material were an aerospace grade precipitation hardened 17-4
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PH stainless steel with high strength and high toughness. The stiffness of the sandwich structure is increased by separating
the two face sheets by a foam core. The resulting structure possesses a high stiffness while being lighter than a similar solid
construction. Since the face sheets carry the applied bending loads, the sandwich architecture is a viable engineering concept.
The material properties of 17-4 PH metal foam are reviewed briefly to describe the characteristics of the sandwich structure
for a fan blade application. A vibration analysis for natural frequencies and P detailed stress analysis on the 17-4 PH sandwich
foam blade design for different combinations of skin thickness and core volume %re presented with a comparison to a solid
titanium blade.

Author

Propeller Blades; Rotary Wings; Dynamic Structural Analysis; Structural Design; Sandwich Structures; Fan Blades; Metal
Foams

20050198961 NASA Glenn Research Center, Cleveland, OH, USA
Compatibility of Niobium Alloys and Superalloys in a Flowing He-Xe Power Conversion System
Bowman, Cheryl L.; Ritzert, Frank J.; Smialek, James L.; Jaster, Mark L.; rker, Samuel P.; [2004]; 7 pp.; In English;
International Energy Conversion Engineering Conference, 16-19 Aug. 2004, Providence, RI, USA
Contract(s)/Grant(s): WBS 22-973-80-50
Report No.(s): E-14843; Copyright; Avail: CASI; A02, Hardcopy

Proposed concepts for an ambitious mission to explore Jupiter’s three icy moons place significant demands on the various
spacecraft systems. There are many challenges related to the high output power conversion systems being considered, and one
example is the need to ensure system compatibility at all levels. The utilization of appropriate materials for component
structures is important to ensuring long mission life. Refractory metal alloys have attractive high-temperature properties in
inert environments, but these alloys are sometimes susceptible to contamination. Potential material compatibility issues exist
between refractory metal candidates and more conventional alloys. Nb-1Zr has long been considered one of the most well
characterized refractory alloys that is well suited for elevated-temperature use and liquid-metal compatibility. However,
previous studies have suggested that niobium alloys can not co-exist in a closed system with traditional stainless steels or
superalloys due to transport of contaminants. The relevance of this information to a proposed power conversion system is
discussed. Also, experiments and fundamental calculations are being performed to determine contamination transport from
candidate superalloys to Nb-1Zr in a closed system with an inert carrier gas. Potential protective schemes are explored to
ensure system level compatibility between the refractory alloy Nb-1Zr and a nickel-based superalloy.
Author
Niobium Alloys; Helium; Xenon; Compatibility; Heat Resistant Alloys

27
NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers, textiles, adhesives, and ceramic
materials. For composite materials see 24 Composite Materials.

20050188831 Defence Science and Technology Organisation, Victoria, Australia

The Chemical Resistance of Epoxy Adhesive Joints Exposed to Aviation Fuel and its Additives

Rider, Andrew; Yeo, Eudora; Mar. 2005; 39 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434664; DSTO-TR-1650; DODA-AR-013-348; No Copyright; Avail: Defense Technical Information
Center (DTIC)

Adhesively bonded structure and bonded composite repairs are often exposed to aviation fuel during service. A relatively
limited number of studies examining the influence of fuel and the many additives it contains have been made. The current
report details experimental studies that have examined the influence of fuel and common additives such as lubricity and
deicing agents on the fracture toughness of metal and composite bonded adhesive joints. The studies aimed to determine if
a series of reference fuels containing each of the additives may affect adhesive bond durability. Current results suggest that
the bond durability of adhesive joints exposed for several thousands hours to fuel environments may reduce. Concentrated
mixtures of water and deicing agent, which were prepared in order to simulate the environment in the bottom of fuel tanks,
may also reduce joint fracture toughness. The present studies highlight the complexity of examining the influence of fuel
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environments on adhesive joints and the need for further research to more quantifiably assess possible mechanisms of bond
degradation in typical aircraft operating environments.
DTIC

Additives; Adhesive Bonding; Aircraft Fuels, Epoxy Resins; Joints (Junctions)

20050192558 Akron Univ., Akron, OH, USA
Low Melt Viscosity Resins for Resin Transfer Molding
Harris, Frank W.; [2002]; 11 pp.; In English
Contract(s)/Grant(s): NAG3-2572; No Copyright; Avail: CASI; A03, Hardcopy

In recent years, resin transfer molding (RTM) has become one of the methods of choice for high performance composites.
Its cost effectiveness and ease of fabrication are major advantages of RTM. RTM process usually requires resins with very low
melt viscosity (less than 10 Poise). The optimum RTM resins also need to display high thennal-oxidative stability, high glass
transition temperature (T(sub g)), and good toughness. The traditional PMR-type polyimides (e.g. PMR-15) do not fit this
requirement, because the viscosities are too high and the nadic endcap cures too fast. High T(sub g), low-melt viscosity resins
are highly desirable for aerospace applications and NASA s Reusable Launch Vehicle (RLV) program. The objective of this
work is to prepare low-melt viscosity polyimide resins for RTM or resin film infusion (RFI) processes. The approach involves
the synthesis of phenylethynyl-terminated imide oligomers. These materials have been designed to minimize their melt
viscosity so that they can be readily processed. During the cure, the oligomers undergo both chain extension and crosslinking
via the thermal polymerization of the phenylethynyl groups. The Phenylethynyl endcap is preferred over the nadic group due
to its high curing temperature, which provides broader processing windows. This work involved the synthesis and
polymerization of oligomers containing zig-zag backbones and twisted biphenyl structures. Some A-B type precursors which
possessed both nitro and anhydride functionality, or both nitro and amine functionality, were also synthesized in order to obtain
the well defined oligomers. The resulting zig-zag structured oligomers were then end-capped with 4-phenylethynylphthalic
anhydride (PEPA) for further cure. The properties of these novel imide oligomers are evaluated.
Author
Resin Transfer Molding; Viscosity; Melts (Crystal Growth)

20050196070 Virginia Commonwealth Univ., Richmond, VA USA
Block Copolymer Composites: A Bio-Optic Synthetic System for Dynamic Control of Refractive Index
Wnek, Gary E.; Smith, Thomas W.; Jun. 2005; 72 pp.; In English
Contract(s)/Grant(s): MDA972-02-C-0052; DARPA ORDER-N540/00
Report No.(s): AD-A434903; TR-528865; No Copyright; Avail: CASI; A04, Hardcopy
This 18 month program focused on the development of hybrid polymer systems capable of dynamic refractive index
change using electric field modulation.
DTIC
Block Copolymers; Dynamic Control; Electric Fields; Refractivity

20050196267 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Effect of Temperature and Steam Environment on Fatigue Behavior of an Oxide-Oxide Continuous Fiber Ceramic

Composite

Eber, Chalene A.; Mar. 2005; 107 pp.; In English

Report No.(s): AD-A435235; AFIT/GA/ENY/05-M09; No Copyright; Avail: Defense Technical Information Center (DTIC)
There is an ever-increasing need for materials that maintain high strength and fracture toughness at elevated temperatures

and in complex environments. Advanced aerospace applications are motivating the development of composite materials that

can meet demanding requirements. This research effort investigates mechanical behavior of an oxide-oxide continuous fiber

ceramic composite (CFCC) consisting of a porous alumina matrix reinforced with mullite/ alumina Nextel 720 fibers

developed specifically for advanced aerospace applications. Tension-tension fatigue behavior of this CFCC was studied at

1200 and 1330 C in laboratory air and 100% steam environments. Fatigue resistance and retained strength properties were

determined. Effects of environmental degradation was addressed in detail.

DTIC

Ceramic Fibers; Ceramics; Composite Materials; Fiber Composites; High Temperature; Oxides; Steam; Temperature Effects;

Thermal Fatigue
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20050196558 Army Research Lab., Cleveland, OH, USA
PMR Extended Shelf Life Technology Given 2000 R and D 100 Award
Meador, Michael A.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

An approach developed at the NASA Glenn Research Center for extending the shelf life of PMR polyimide solutions and
prepregs received an R&D 100 Award this year. PMR polyimides, in particular PMR-15, have become attractive materials for
a variety of aerospace applications because of their outstanding high-temperature stability and performance. PMR-15 can be
used in components with exposures to temperatures as high as 290 C, which leads to substantial reductions in weight, as much
as 30 percent over metal components. PMR-15 composites are used widely in aerospace applications ranging from ducts and
external components in aircraft engines to an engine access door for the Space Shuttle Main Engine. A major barrier to more
widespread use of these materials is high component costs. Recent efforts at Glenn have addressed the various factors that
contribute to these costs in an attempt to more fully utilize these lightweight, high-temperature materials.
Derived from text
Polyimides, Storage Stability; Service Life

20050196559 Cleveland State Univ., Cleveland, OH, USA, NASA Glenn Research Center, Cleveland, OH, USA
Thermodynamics of Volatile Silicon Hydroxides Studied
Copland, Evan H.; Opila, Elizabeth J.; Jacobson, Nathan S.; Research and Technology 2000; March 2001; 2 pp.; In English;
Original contains black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Silicon-based ceramics are promising candidate structural materials for heat engines. The long-term stability of these
materials to environmental degradation is dependent on the formation and retention of a protective SiO2 layer. It is well known
that SiO2 forms stable volatile hydroxides in the presence of water vapor at elevated temperatures. Combustion conditions,
which characteristically are at high velocities, contain significant water vapor pressures, and high temperatures tend to promote
continuous formation of these hydroxides with resulting material degradation. For the degradation of silicon-based ceramics
to be predicted, accurate thermodynamic data on the formation of silicon hydroxides are needed.
Derived from text
Silicon Dioxide; Ceramics;, Thermodynamics

20050196578 NASA Glenn Research Center, Cleveland, OH, USA
Effects of Vacuum Ultraviolet Radiation on Thin Polyimide Films Evaluated
Dever, Joyce A.; Messer, Russell K.; Powers, Charles; Townsend, Jacqueline A.; Wooldridge, Eve; Research and Technology
2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; AO1, Hardcopy

NASA anticipates launching the Next Generation Space Telescope (NGST) mission-- whose purpose is to examine the
origins of our universe by making measurements in the infrared portion of the spectrum--in 2009. So that the telescope can
operate at very low temperatures (less than 100 K), a halo orbit about the second Lagrangian point (L2) is being considered
because it is far from Earth and its reflected sunlight. The Sun-Earth L2 point is located 1.53 10(exp 6) km from the Earth
in the direction away from the Sun. This mission presents new challenges in many areas of technology, including the
development of a multilayer insulation sunshield for the telescope. This sunshield is required to be large (proposed dimensions
of approximately 33 by 14 m), storable, deployable, and lightweight. In addition, its polymer film layers must be seamable,
foldable, and resistant to tearing and creep, with low outgassing. The sunshield must maintain its structural integrity and its
Sun-facing side must maintain a low solar absorptance to thermal emittance ratio (alpha/epsilon) over the planned 10-yr
mission duration including over 80,000 hr facing constant sunlight.
Derived from text
Vacuum Effects; Polyimides; Thin Films; Far Ultraviolet Radiation

20050196625 DYNACS Engineering Co., Inc., USA, NASA Glenn Research Center, Cleveland, OH, USA, Cleveland State
Univ., Cleveland, OH, USA
Upper Temperature Limit of Environmental Barrier Coatings for Enabling Propulsion Materials Established
Lee, Kang N.; Fox, Dennis S.; Robinson, R. Craig; Research and Technology 2000; March 2001; 3 pp.; In English; Original
contains color and black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Silicon-based ceramics, such as SiC/SiC composites and Si3N4, are the prime candidates for hot section structural
components of next-generation gas turbines. A key barrier to such an application is the rapid recession of silicon-based
ceramics in combustion environments because of the volatilization of silica scale by water vapor (refs. 1 and 2). Environmental
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barrier coatings (EBC’s) were developed to prevent recession in the High Speed Research--Enabling Propulsion Materials
(HSR-EPM) Program (refs. 3 and 4). An investigation under the Ultra-Efficient Engine Technology Program was undertaken
at the NASA Glenn Research Center to establish the upper temperature limit of the EPM EBC.

Derived from text

Ceramic Coatings, Gas Turbine Engines, Silicon Nitrides; Silicon Dioxide

20050196681 Ohio Aerospace Inst., OH, USA
Silicon Nitride Plates for Turbine Blade Application: FEA and NDE Assessment
Abdul-Aziz, Ali; Baaklini, George Y.; Bhatt, Ramakrishna T.; Research and Technology 2000; March 2001; 3 pp.; In English;
No Copyright; Avail: CASI; AO1, Hardcopy

Engine manufacturers are continually attempting to improve the performance and the overall efficiency of internal
combustion engines. The thermal efficiency is typically improved by raising the operating temperature of essential engine
components in the combustion area. This reduces the heat loss to a cooling system and allows a greater portion of the heat
to be used for propulsion. Further improvements can be achieved by diverting part of the air from the compressor, which would
have been used in the combustor for combustion purposes, into the turbine components. Such a process is called active
cooling. Increasing the operating temperature, decreasing the cooling air, or both can improve the efficiency of the engine.
Furthermore, lightweight, strong, tough hightemperature materials are required to complement efficiency improvement for
nextgeneration gas turbine engines that can operate with minimum cooling. Because of their low-density, high-temperature
strength, and thermal conductivity, ceramics are being investigated as potential materials for replacing ordinary metals that are
currently used for engine hot section components. Ceramic structures can withstand higher operating temperatures and other
harsh environmental factors. In addition, their low densities relative to metals helps condense component mass (ref. 1). The
objectives of this program at the NASA Glenn Research Center are to develop manufacturing technology, a thermal barrier
coating/environmental barrier coating (TBC/EBC), and an analytical modeling capability to predict thermomechanical
stresses, and to do minimal burner rig tests of silicon nitride (Si3N4) and SiC/SiC turbine nozzle vanes under simulated engine
conditions. Furthermore, and in support of the latter objectives, an optimization exercise using finite element analysis and
nondestructive evaluation (NDE) was carried out to characterize and evaluate silicon nitride plates with cooling channels.
Derived from text
Silicon Nitrides; Turbine Blades; Nondestructive Tests

20050196747 Bureau of Reclamation, Denver, CO USA
Investigations of Plastic Flims for Canal Linings
Hickey, M. E.; January 1969; 46 pp.; In English
Report No.(s): PB2005-106525; No Copyright; Avail: CASI; A03, Hardcopy

Plastic film is one of the many materials developed by the Bureau of Reclamation under the Open and Closed Conduits
System (OCCS) program for lining canals. This report documents the more than 20 years of field and laboratory investigations
and experience with buried plastic film used to suppress seepage in canals and other waterways. In addition to summarizing
field and laboratory investigations, the report provides specifications for plastic lining and general information on installation
and costs. It can be used to advantage by irrigation water users, water districts, and others concerned with water savings by
control of seepage from canals and impoundments. Early studies made of several plastic films and plastic coated materials
indicated that polyvinyl-chloride (PVC) and polyethylene film could be used successfully as buried lining. More recently, two
new plastic film materials, ethylene vinyl acetate copolymer (EVAC) and chlorinated polyethylene, were added to the program.
NTIS
Canals; Linings; Plastics;, Polymeric Films

20050198893 NASA Langley Research Center, Hampton, VA, USA
Electrospinning of Polyvinylidene Fluoride and Polyetherimide From Mixed Solvents
Morgret, Leslie D.; Pawlowski, Kristin J.; Hinkley, Jeffrey A.; July 2005; 12 pp.; In English; Original contains color and black
and white illustrations
Contract(s)/Grant(s): WU 23-064-50-10
Report No.(s): NASA/TM-2005-213786; L-19153; No Copyright; Avail: CASI; A03, Hardcopy

Polyvinylidene fluoride and Ultem(TradeMark) polyetherimide were dissolved in 50/50 acetone/N,N dimethylformamide
(DMF) and 80/20 tetrahydrofuran/DMEF, respectively, and electrospun. Polymer solution concentrations and molecular weights
were changed while other spinning parameters (voltage, distance, solution feed rate) were held constant. Fiber diameters in
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the resulting electrospun mats varied from 0.25 to 4.4 microns, increasing with polymer concentration and molecular weight;
trends in diameter were compared with trends in viscosities and surface tensions of the spinning solutions.

Author

Interfacial Tension; Tetrahydrofuran; Electric Potential; Fluorides; Acetone; Vinyl Polymers

20050198934 QSS Group, Inc., Cleveland, OH, USA
Joining and Assembly of Silicon Carbide-Based Advanced Ceramics and Composites for High Temperature
Applications
Singh, M.; [2004]; 21 pp.; In English; International Symposium on New Fontier of Advanced Si-Based Ceramics and
Composites, 20-23 Jun. 2004, Gyenongju, Korea, Republic of
Contract(s)/Grant(s): NAS3-00145; 22-376-70-30
Report No.(s): E-14761; No Copyright; Avail: CASI; A03, Hardcopy

Silicon carbide based advanced ceramics and fiber reinforced composites are under active consideration for use in wide
variety of high temperature applications within the aeronautics, space transportation, energy, and nuclear industries. The
engineering designs of ceramic and composite component require fabrication and manufacturing of large and complex shaped
parts of various thicknesses. In many instances, it is more economical to build up complex shapes by joining simple
geometrical shapes. In addition these components have to be joined or assembled with metallic sub-components. Thus, joining
and attachment have been recognized as enabling technologies for successful utilization of ceramic components in various
demanding applications. In this presentation, various challenges and opportunities in design, fabrication, and testing o high
temperature joints in ceramic matrix composites will be presented. Silicon carbide based advanced ceramics (CVD and hot
pressed), and C/SiC and SiC/SiC composites, in different shapes and sizes, have been joined using an affordable, robust
ceramic joining technology (ARCJoinT). Microstructure and high temperature mechanical properties of joints in silicon
carbide ceramics and CVI and melt infiltrated SiC matrix composites will,be reported. Various joint design philosophies and
design issues in joining of ceramics and composites well be discussed.
Author
Ceramics; Ceramic Matrix Composites; Composite Materials; Silicon Carbides

20050199442 NASA Glenn Research Center, Cleveland, OH, USA
Extensional Rheology Experiment Developed to Investigate the Rheology of Dilute Polymer Solutions in Microgravity
Logsdon, Kirk A.; Research and Technology 2000; March 2001; 3 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy

A fundamental characteristic of fluid is viscosity; that is, the fluid resists forces that cause it to flow. This characteristic,
or parameter, is used by manufacturers and end-users to describe the physical properties of a specific material so that they
know what to expect when a material, such as a polymer, is processed through an extruder, a film blower, or a fiber-spinning
apparatus. Normally, researchers will report a shear viscosity that depends on the rate of an imposed shearing flow. Although
this type of characterization is sufficient for some processes, simple shearing experiments do not provide a complete picture
of what a processor may expect for all materials. Extensional stretching flows are common in many polymer-processing
operations such as extrusion, blow molding, and fiber spinning. Therefore, knowledge of the complete rheological (ability to
flow and be deformed) properties of the polymeric fluid being processed is required to accurately predict and account for the
flow behavior. In addition, if numerical simulations are ever able to serve as a priori design tools for optimizing polymer
processing operations such as those described above, an accurate knowledge of the extensional viscosity of a polymer system
and its variation with temperature, concentration, molecular weight, and strain rate is critical.
Derived from text
Rheology; Polymers; Microgravity; Molecular Weight; Flow Characteristics; Deformation

28
PROPELLANTS AND FUELS
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20050188630 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Pulse Detonation Engine Thrust Tube Heat Exchanger for Flash Vaporization and Supercritical Heating of JP-8
Miser, Christen L.; Mar. 2005; 202 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434265; AFIT/GAE/ENY/05-M11; No Copyright; Avail: CASI; A10, Hardcopy
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Research has shown that performance of liquid hydrocarbon fueled pulse detonation engines is limited by the time
required to evaporate liquid fuel droplets within the mixture. Vaporization of liquid fuels prior to injection has been shown
to decrease ignition times and also increases fuel efficiency; however, the size and efficiency of the vaporization system used
are not feasible for use in future pulse detonation aircraft concepts. The purpose of this research is to harness the waste heat
of pulse detonation engine thrust tubes to generate a steady-state, self-sustained flash vaporization and supercritical heating
system using JP-8 as the working fluid and fuel. Using a pulse detonation engine thrust tube mounted heat exchanger, the
successful flash vaporization of JP-8 has been demonstrated. Additional testing demonstrated the successful heating of JP-8
to supercritical conditions with fuel injection temperatures over 760 K. All JP-8 flash vaporization and supercritical heating
tests were sustained by the heated fuel and run to steady-state conditions. Heat addition rates to the fuel of up to 7.7 kW were
achieved during superheated testing. A method for experimentally determining supercritical fluid density is presented based
on the findings of the supercritical heating tests.

DTIC
Heating; Jet Engine Fuels; JP-8 Jet Fuel; Pulse Detonation Engines; Thrust; Tube Heat Exchangers, Vaporizing

20050188656 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Evaluation of Fuel Oxygenate Degradation in the Vadose Zone
Torres, David A.; Mar. 2005; 138 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434297; AFIT/GES/ENV/05M-05; No Copyright; Avail: CASI; A07, Hardcopy

Groundwater contamination by petroleum products poses a potential human health and safety risk. Methyl tert-butyl ether
(MTBE) was a commonly used fuel oxygenate that was added to gasoline to meet environmental regulations. The widespread
use of MTBE resulted in significant contamination of drinking water supplies across the USA. This research evaluated the
degradation characteristics of potential alternative fuel oxygenates in the vadose zone. One fuel oxygenate being considered
as an alternative to MTBE is diisopropyl ether (DIPE). Specifically, this thesis sought to answer three research questions: what
is the potential for DIPE degradation in soil without prior microbial augmentation, how does the presence of co-contaminants,
such as ethanol and toluene, impact the biodegradation of DIPE, and will the increased use of DIPE represent a potential
environmental risk? Previous research related to fuel oxygenates has focused primarily on oxygenates currently used, such as
MTBE and ethanol. This research focused on a potential alternative to MTBE prior to its widespread implementation and use.
An experiment was run for 30 days to assess degradation characteristics for DIPE, ethanol, and toluene in the vadose zone.
Due to the short length of the experiment it is not possible to determine if DIPE degradation occurred.
DTIC
Contamination; Degradation; Ground Water, Water Pollution

20050195845 National Center for Microgravity Research on Fluids and Combustion, Cleveland, OH, USA, NASA Glenn
Research Center, Cleveland, OH, USA
Cool Flames and Autoignition: Thermal-Ignition Theory of Combustion Experimentally Validated in Microgravity
Pearlman, Howard; Chapek, Richard M.; Research and Technology 1999; March 2000; 3 pp.; In English; Original contains
color and black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

The objective of this study at the NASA Glenn Research Center at Lewis Field is to hone our understanding of
spontaneous chemical reactions and determine the various factors that influence when, where, and how cool flames and
autoignitions develop. These factors include the molecular structure of the fuel, the pressure and temperature of the mixture,
and the various ways in which heat can be lost - through conduction, convection, or radiation. Generally, radiation heat transfer
is weak at low temperatures, and most of the heat is lost through convection or conduction.
Author
Microgravity; Spontaneous Combustion; Fuels

20050196078 Department of the Air Force, Norton AFB, CA USA

Environmental Assessment. Chemical Release Experiment

Jul. 1987; 53 pp.; In English

Report No.(s): AD-A434925; No Copyright; Avail: Defense Technical Information Center (DTIC)

1. The U.S. Air Force proposes to conduct an experiment to identify the potential environmental consequences of an
inadvertent release of hydrazine rocket propellant in space, during orbital or suborbital operations. The experiment will be
sponsored by the Space Defense Initiative Organization. The experiment will be managed by the U.S. Air Force Space
Technology Center. 2. The experiment will be conducted in the thermosphere of outer space, at an earth of about 300 km. 3.
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The experiment will involve the ejection of three Get Away Special (GAS) satellites (one during the first and two during the
second Shuttle flight), each containing about 100 pounds of specified hydrazine fuel, plus the required circuitry for tracking
and ordinance activation. 4. The satellites will be ejected from a Space Shuttle which will be launched from Kennedy Space
Center.

DTIC

Aerospace Environments; Environmental Surveys; Hydrazines

20050196154 ManTech Environmental Technology, Inc., Dayton, OH USA
Pharmacokinetic Modeling of JP-8 Jet Fuel Components: I. Nonane and C9-C12 Aliphatic Components
Robinson, Peter J.; Mar. 2000; 37 pp.; In English
Contract(s)/Grant(s): F41624-96-C-9010; Proj-7757
Report No.(s): AD-A435036; AFRL-HE-WP-TR-2000-0046; No Copyright; Avail: CASI; A03, Hardcopy

Exposures to JP-8 can occur from vapor, liquid or aerosol. Inhalation and dermal are the most prevalent routes of
exposure, and acute effects include neurobehavioral deficits. Occupational exposures of interest include aircraft fuel tank
workers and exhaust workers. JP-8 is a complex mixture of hundreds of components including straight chain alkanes, branched
chain alkanes, cycloalkanes, diaromatics and napthalenes. A first step to developing a physiologically-based pharmacokinetic
(PBPK) model for JP-8 is to develop models for representative components. Nonane is a good biomarker in breath for JP-8
aliphatic exposure (fingerprint compound). Nonane is a highly lipophilic compound (log Kow = 5.65), and has been observed
to distribute preferentially in brain tissue. Its behavior in the body can he described in terms of a physiologically-based
pharmacokinetic (PBPK) model that includes the blood, lungs, liver, muscle, and fat. Such a model is developed on the basis
of in-house rat inhalation data (with measured blood levels), and validated by applying it to published rat inhalation data
(blood and brain levels). The model is used to predict body burdens of nonane under occupational exposure conditions
(ambient air concentrations for fuel tank workers and aircraft attendants) and is consistent with limited occupational body
burden data (exhaled breath levels) .
DTIC
Aliphatic Hydrocarbons; Engine Parts; Fuel Systems; Jet Engine Fuels; JP-8 Jet Fuel; Models; Nonanes; Pharmacology

20050196674 NASA Glenn Research Center, Cleveland, OH, USA
Hydrogen/Air Fuel Nozzle Emissions Experiments
Smith, Timothy D.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; A01,
Hardcopy

The use of hydrogen combustion for aircraft gas turbine engines provides significant opportunities to reduce harmful
exhaust emissions. Hydrogen has many advantages (no CO2 production, high reaction rates, high heating value, and future
availability), along with some disadvantages (high current cost of production and storage, high volume per BTU, and an
unknown safety profile when in wide use). One of the primary reasons for switching to hydrogen is the elimination of CO2
emissions. Also, with hydrogen, design challenges such as fuel coking in the fuel nozzle and particulate emissions are no
longer an issue. However, because it takes place at high temperatures, hydrogen-air combustion can still produce significant
levels of NOx emissions. Much of the current research into conventional hydrocarbon-fueled aircraft gas turbine combustors
is focused on NOx reduction methods. The Zero CO2 Emission Technology (ZCET) hydrogen combustion project will focus
on meeting the Office of Aerospace Technology goal 2 within pillar one for Global Civil Aviation reducing the emissions of
future aircraft by a factor of 3 within 10 years and by a factor of 5 within 25 years. Recent advances in hydrocarbon-based
gas turbine combustion components have expanded the horizons for fuel nozzle development. Both new fluid designs and
manufacturing technologies have led to the development of fuel nozzles that significantly reduce aircraft emissions. The goal
of the ZCET program is to mesh the current technology of Lean Direct Injection and rocket injectors to provide quick mixing,
low emissions, and high-performance fuel nozzle designs. An experimental program is planned to investigate the fuel nozzle
concepts in a flametube test rig. Currently, a hydrogen system is being installed in cell 23 at NASA Glenn Research Center’s
Research Combustion Laboratory. Testing will be conducted on a variety of fuel nozzle concepts up to combustion pressures
of 350 psia and inlet air temperatures of 1200 F. Computational fluid dynamics calculations, with the Glenn developed
National Combustor Code, are being performed to optimize the fuel nozzle designs.
Author
Exhaust Emission; Hydrogen Fuels; Nozzle Design; Gas Turbine Engines; Air Flow; Technology Utilization
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20050196680 NASA Glenn Research Center, Cleveland, OH, USA
Zero-Boiloff Cryogenic Storage Cryocooler Integration Test
Plachta, David W.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy

Developments in NASA Glenn Research Center’s Centaur work have led to an exciting new cryogenic storage concept
being considered for future NASA space missions. With long-duration cryogenic storage, propellants will boil off because of
the environmental heating of the tank. To accommodate these losses, extra propellant is required along with larger propellant
tanks. Analyses of space transportation concepts show that spacetransfer cryogenic stages with the zero boiloff (ZBO)
cryogenic storage concept reduce the stage mass for missions longer than approximately 45 days in low Earth orbit. The ZBO
system consists of an active cryocooling system using a cryocooler in addition to traditional passive thermal insulation.
Engineers at Glenn analyzed, designed, built, and bench tested a heat exchanger and integration hardware for a large-scale
ZBO demonstration for the NASA Marshall Space Flight Center. The heat exchanger, which transfers the heat that enters the
tank from the fluid to the cryocooler, must limit the temperature difference across it to limit the cryocooler size and power
requirements. With a low temperature difference, the system efficiency is improved. For that temperature difference to be
reduced, the thermal conductivity must be as high as possible at liquid hydrogen temperatures, around 25 K (-248 C). In
addition, it is important for the heat exchanger to be welded to a stainless steel flange and have enough strength to
accommodate piping stress. High-conductivity copper was selected and fabricated, then integrated with the stainless steel
piping tee as shown in the cutaway representation. Literature showed that this conductivity might range from 2 to 100 W/cm/K
but that is was likely to be around 13 W/cm/K. Unexpectedly, this conductivity was measured to be 23 W/cm/K, which limited
the temperature increase along the heat exchanger to just 2 K. This limited temperature increase, compared with the predicted
difference of 3.5 K, improves the overall system efficiency by 7.4 percent and limits the expected integration losses to a
projected 4 percent with a flight design for liquid hydrogen storage. These results improve the cryocooler integration concept
by allowing the cryocooler to operate at a lower input power, or by potentially permitting a smaller cryocooler to be selected.
Author
Cryogenic Cooling; Systems Integration; Cryogenic Fluid Storage; Fabrication; NASA Space Programs

20050196682 NASA Glenn Research Center, Cleveland, OH, USA
Laser Absorption Measurements of Equivalence Ratios Studied Along With Their Coupling to Pressure Fluctuations
in Lean Premixed Prevaporized (LPP) Combustion
Nguyen, Quang-Viet; Research and Technology 2000; March 2001; 5 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

Concerns about damaging the Earth’s ozone layer as a result of high levels of nitrogen oxides (known collectively as
NOx) from high-altitude, high-speed aircraft have prompted the study of lean premixed prevaporized (LPP) combustion in
aircraft engines. LPP combustion reduces NOx emissions principally by reducing the peak flame temperatures inside an
engine. Recent advances in LPP technologies have realized exceptional reductions in pollutant emissions (single-digit ppm
NOx for example). However, LPP combustion also presents major challenges: combustion instability and dynamic coupling
effects between fluctuations in heat-release rate, dynamic pressure, and fuel pressure. These challenges are formidable and can
literally shake an engine apart if uncontrolled. To better understand this phenomenon so that it can be controlled, we obtained
real-time laser absorption measurements of the fuel vapor concentration (and equivalence ratio) simultaneously with the
dynamic pressure, flame luminosity, and time-averaged gaseous emissions measurements in a research-type jet-A-fueled LPP
combustor. The measurements were obtained in NASA Glenn Research Center’s CE-5B optically accessible flame tube
facility. The CE-5B facility provides inlet air temperatures and pressures similar to the actual operating conditions of real
aircraft engines. The laser absorption measurements were performed using an infrared 3.39 micron HeNe laser in conjunction
with a visible HeNe laser for liquid droplet scattering compensation.
Author
Absorption Spectroscopy; Combustion Products; Laser Spectroscopy, Pressure Oscillations, Fuel Combustion; Nitrogen
Oxides

20050198965 NASA Glenn Research Center, Cleveland, OH, USA

Simplified Two-Time Step Method for Calculating Combustion and Emission Rates of Jet-A and Methane Fuel With
and Without Water Injection

Molnar, Melissa; Marek, C. John; [2005]; 30 pp.; In English; 43rd ATAA Aerospace Sciences Meeting and Exhibit, 10-13 Jan.
2005, Reno, NV, USA

Contract(s)/Grant(s): WBS 22-714-20-10

Report No.(s): AIAA Paper 2005-0549; E-14900; No Copyright; Avail: CASI; A03, Hardcopy
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A simplified kinetic scheme for Jet-A, and methane fuels with water injection was developed to be used in numerical
combustion codes, such as the National Combustor Code (NCC) or even simple FORTRAN codes. The two time step method
is either an initial time averaged value (step one) or an instantaneous value (step two). The switch is based on the water
concentration in moles/cc of 1x10(exp -20). The results presented here results in a correlation that gives the chemical kinetic
time as two separate functions. This two time step method is used as opposed to a one step time averaged method previously
developed to determine the chemical kinetic time with increased accuracy. The first time averaged step is used at the initial
times for smaller water concentrations. This gives the average chemical kinetic time as a function of initial overall fuel air
ratio, initial water to fuel mass ratio, temperature, and pressure. The second instantaneous step, to be used with higher water
concentrations, gives the chemical kinetic time as a function of instantaneous fuel and water mole concentration, pressure and
temperature (T4). The simple correlations would then be compared to the turbulent mixing times to determine the limiting
rates of the reaction. The NASA Glenn GLSENS kinetics code calculates the reaction rates and rate constants for each species
in a kinetic scheme for finite kinetic rates. These reaction rates are used to calculate the necessary chemical kinetic times.
Chemical kinetic time equations for fuel, carbon monoxide and NOx are obtained for Jet-A fuel and methane with and without
water injection to water mass loadings of 2/1 water to fuel. A similar correlation was also developed using data from NASA’s
Chemical Equilibrium Applications (CEA) code to determine the equilibrium concentrations of carbon monoxide and nitrogen
oxide as functions of overall equivalence ratio, water to fuel mass ratio, pressure and temperature (T3). The temperature of
the gas entering the turbine (T4) was also correlated as a function of the initial combustor temperature (T3), equivalence ratio,
water to fuel mass ratio, and pressure.

Author (revised)
Jet Engine Fuels; Methane; Water Injection; Kinetic Equations; Fuel Combustion
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20050192587 NASA Glenn Research Center, Cleveland, OH, USA
Growth and Morphology of Supercritical Fluids Studied in Microgravity on Mir
Wilkinson, R. Allen; Research and Technology 1999; March 2000; 2 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

The Growth and Morphology of Supercritical Fluids (GMSF) is an international experiment facilitated by the NASA
Glenn Research Center at Lewis Field and under the guidance of U.S. principal investigator Professor John Hegseth of the
University of New Orleans and three French coinvestigators Daniel Beysens, Yves Garrabos, and Carole Chabot. In early
1999, GMSF experiments were operated for 20 days on the Russian Space Station Mir. Mir astronauts performed experiments
One through Seven, which spanned the three science themes of near-critical phase separation rates, interface dynamics in
near-critical boiling, and measurement of the spectrum of density fluctuation length scales very close to the critical point. The
fluids used were pure CO2 or SF6. Three of the five thermostats used could adjust the sample volume with the scheduled crew
time. Such a volume adjustment enabled variable sample densities around the critical density as well as pressure steps (as
distinct from the usual temperature steps) to be applied to the sample.
Derived from text
Morphology, Supercritical Fluids;, Microgravity; Mir Space Station

20050192644 NASA Glenn Research Center, Cleveland, OH, USA
Physics of Hard Spheres Experiment: Significant and Quantitative Findings Made
Doherty, Michael P.; Research and Technology 1999; March 2000; 4 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

Direct examination of atomic interactions is difficult. One powerful approach to visualizing atomic interactions is to study
near-index-matched colloidal dispersions of microscopic plastic spheres, which can be probed by visible light. Such spheres
interact through hydrodynamic and Brownian forces, but they feel no direct force before an infinite repulsion at contact.
Through the microgravity flight of the Physics of Hard Spheres Experiment (PHaSE), researchers have sought a more
complete understanding of the entropically driven disorder-order transition in hard-sphere colloidal dispersions. The
experiment was conceived by Professors Paul M. Chaikin and William B. Russel of Princeton University. Microgravity was
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required because, on Earth, index-matched colloidal dispersions often cannot be density matched, resulting in significant
settling over the crystallization period. This settling makes them a poor model of the equilibrium atomic system, where the
effect of gravity is truly negligible. For this purpose, a customized light-scattering instrument was designed, built, and flown
by the NASA Glenn Research Center at Lewis Field on the space shuttle (shuttle missions STS 83 and STS 94). This
instrument performed both static and dynamic light scattering, with sample oscillation for determining rheological properties.
Scattered light from a 532- nm laser was recorded either by a 10-bit charge-coupled discharge (CCD) camera from a concentric
screen covering angles of 0 to 60 or by sensitive avalanche photodiode detectors, which convert the photons into binary data
from which two correlators compute autocorrelation functions. The sample cell was driven by a direct-current servomotor to
allow sinusoidal oscillation for the measurement of rheological properties. Significant microgravity research findings include
the observation of beautiful dendritic crystals, the crystallization of a ‘glassy phase’ sample in microgravity that did not
crystallize for over 1 year in 1g (Earth’s gravity), and the emergence of face-centered-cubic (FCC) crystals late in the
coarsening process (as small crystallites lost particles to the slow ripening of large crystallites). Significant quantitative
findings from the microgravity experiments have been developed describing complex interactions among crystallites during
the growth process, as concentration fields overlap in the surrounding disordered phase. Time-resolved Bragg scattering under
microgravity captures one effect of these interactions quite conclusively for the sample at a volume fraction of 0.528. From
the earliest time until the sample is almost fully crystalline, the size and overall crystallinity grow monotonically, but the
number of crystallites per unit volume (number density) falls. Apparently nucleation is slower than the loss of crystallites
because of the transfer of particles from small to large crystals. Thus, coarsening occurs simultaneously with growth, rather
than following the completion of nucleation and growth as is generally assumed. In the same sample, an interesting signature
appears in the apparent number density of crystallites and the volume fraction within the crystallites shortly before full
crystallinity is reached. A brief upturn in both indicates the creation of more domains of the size of the average crystallite
simultaneous with the compression of the crystallites. Only the emergence of dendritic arms offers a reasonable explanation.
The arms would be ‘seen’ by the light scattering as separate domains whose smaller radii of curvature would compress the
interior phase. In fiscal year 1999, numerous papers, a doctoral dissertation, and the PHaSE final report were produced.
Although this flight project has been completed, plans are in place for a follow-on colloid experiment by Chaikin and Russel
that employs a light microscope within Glenn’s Fluids and Combustion Facility on the International Space Station. PHaSE
is providing us with a deeper understanding of the nure of phase transitions. The knowledge derived has added to the
understanding of condensed matter. In addition, the burgeoning study of the dynamics of colloidal self-assembly may lead to
the development of a range of photonic materials that control the desirable properties of light. Thus, applications of ordered
colloidal structures include not only ultrastructure ceramics, but also photonic crystals and photothermal nanosecond
light-switching devices. Industries dealing with semiconductors, electro-optics, ceramics, and composites stand to benefit from
such advancements.

Author

Microgravity;, Spheres; Spaceborne Experiments; Quantitative Analysis;, Condensed Matter Physics

20050194716 NASA Lewis Research Center, Cleveland, OH, USA
Binary Colloidal Alloy Test Conducted on Mir
Hoffmann, Monica I.; Ansari, Rafat R.; Research and Technology 1998; April 1999; 3 pp.; In English; Original contains color
and black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Colloids are tiny (submicron) particles suspended in fluid. Paint, ink, and milk are examples of colloids found in everyday
life. The Binary Colloidal Alloy Test (BCAT) is part of an extensive series of experiments planned to investigate the
fundamental properties of colloids so that scientists can make colloids more useful for technological applications. Some of the
colloids studied in BCAT are made of two different sized particles (binary colloidal alloys) that are very tiny, uniform plastic
spheres. Under the proper conditions, these colloids can arrange themselves in a pattern to form crystals. These crystals may
form the basis of new classes of light switches, displays, and optical devices. Windows made of liquid crystals are already in
the marketplace. These windows change their appearance from transparent to opaque when a weak electric current is applied.
In the future, if the colloidal crystals can be made to control the passage of light through them, such products could be made
much more cheaply. These experiments require the microgravity environment of space because good quality crystals are
difficult to produce on Earth because of sedimentation and convection in the fluid. The BCAT experiment hardware included
two separate modules for two different experiments. The ‘Slow Growth’ hardware consisted of a 35-mm camera with a 250-
exposure photo film cartridge. The camera was aimed toward the sample module, which contained 10 separate colloid samples.
A rack of small lights provided backlighting for the photographs. The BCAT hardware was launched on the shuttle and was
operated aboard the Russian space station Mir by American astronauts John Blaha and David Wolf (launched September 1996
and returned January 1997; reflown September 1997 and returned January 1998). To begin the experiment, one of these
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astronauts would mix the samples to disperse the colloidal particles and break up any crystals that might have already formed.
Once the samples were mixed and the experiment was powered on, the hardware operated autonomously, taking photos of the
colloidal samples over a 90-day period.

Author (revised)

Binary Alloys; Colloids; Mir Space Station; Spaceborne Experiments

20050194720 NASA Lewis Research Center, Cleveland, OH, USA
Coarsening in Solid-Liquid Mixtures Studied on the Space Shuttle
Caruso, John J.; Research and Technology 1998; April 1999; 2 pp.; In English; Original contains black and white illustrations;
No Copyright; Avail: CASI; AO1, Hardcopy

Ostwald ripening, or coarsening, is a process in which large particles in a two-phase mixture grow at the expense of small
particles. It is a ubiquitous natural phenomena occurring in the late stages of virtually all phase separation processes. In
addition, a large number of commercially important alloys undergo coarsening because they are composed of particles
embedded in a matrix. Many of them, such as high-temperature superalloys used for turbine blade materials and
low-temperature aluminum alloys, coarsen in the solid state. In addition, many alloys, such as the tungsten-heavy metal
systems, coarsen in the solid-liquid state during liquid phase sintering. Numerous theories have been proposed that predict the
rate at which the coarsening process occurs and the shape of the particle size distribution. Unfortunately, these theories have
never been tested using a system that satisfies all the assumptions of the theory. In an effort to test these theories, NASA
studied the coarsening process in a solid-liquid mixture composed of solid tin particles in a liquid lead-tin matrix. On Earth,
the solid tin particles float to the surface of the sample, like ice in water. In contrast, in a microgravity environment this does
not occur. The microstructures in the ground- and space-processed samples (see the photos) show clearly the effects of gravity
on the coarsening process. The STS-83-processed sample (right image) shows nearly spherical uniformly dispersed solid tin
particles. In contrast, the identically processed, ground-based sample (left image) shows significant density-driven,
nonspherical particles, and because of the higher effective solid volume fraction, a larger particle size after the same
coarsening time. The ‘Coarsening in Solid-Liquid Mixtures’ (CSLM) experiment was conducted in the Middeck Glovebox
facility (MGBX) flown aboard the shuttle in the Microgravity Science Laboratory (MSL-1/1R) on STS-83/94. The primary
objective of CSLM is to measure the temporal evolution of the solid particles during coarsening.
Derived from text
Ostwald Ripening; Binary Systems (Materials); Coarseness; Spaceborne Experiments; Gravitational Effects; Eutectic Alloys

20050194724 NASA Lewis Research Center, Cleveland, OH, USA, Rensselaer Polytechnic Inst., Troy, NY, USA
Third and Final Shuttle Mission of the Isothermal Dendritic Growth Experiment Conducted: Highest Supercooling
Ever Recorded Achieved
Glicksman, Martin E.; Malarik, Diane C.; Research and Technology 1998; April 1999; 3 pp.; In English; Original contains
color and black and white illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

Dendrites describe the treelike crystal morphology commonly assumed in metals and alloys that freeze from supercooled
or supersaturated melts. There remains a high level of engineering interest in dendritic solidification because the size, shape,
and orientation of the dendrites determine the final microstructure of a material. It is the microstructure that then determines
the physical properties of cast or welded products. Although it is well known that dendritic growth is controlled by the
transport of latent heat from the moving solid-liquid interface, an accurate and predictive model has not yet been developed.
The effects of gravity-induced convection on the transfer of heat from the interface have prevented adequate testing, under
terrestrial conditions, of solidification models. The Isothermal Dendritic Growth Experiment (IDGE) constituted a series of
three microgravity experiments flown aboard the Space Shuttle Columbia. The apparatus was used to grow and record dendrite
solidification in the absence of gravity-induced convective heat transfer, thereby producing a wealth of benchmark-quality data
for testing solidification models and theories.
Derived from text
Spaceborne Experiments; Dendritic Crystals; Crystal Growth; Supercooling

20050195842 NASA Glenn Research Center, Cleveland, OH, USA
Burning Plastics Investigated in Space for Unique US/Russian Cooperative Project
Friedman, Robert; Research and Technology 1999; March 2000; 3 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy
It is well known that fires in the low-gravity environment of Earth-orbiting spacecraft are different from fires on Earth.
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The flames lack the familiar upward plume, which is the result of gravitational buoyancy. These flames, however, are strongly
influenced by minor airflow currents. A recent study conducted in low gravity (microgravity) on the Russian orbital station
Mir used burning plastic rods mounted in a small chamber with a controllable fan to expose the flame to airflows of different
velocities. In this unique project, a Russian scientific agency, the Keldysh Research Center, furnished the apparatus and
directed the Mir tests, while the NASA Glenn Research Center at Lewis Field provided the test materials and the project
management. Reference testing and calibrations in ground laboratories were conducted jointly by researchers at Keldysh and
at the NASA Johnson Space Center’s White Sands Test Facility. Multiple samples of three different plastics were burned in
the tests: Delrin, a common material for valve bodies; PMMA, a plastic ‘glass&quot;; and polyethylene, a familiar material
for containers and films. Each burned with a unique spherical or egg-shaped flame that spread over the rod. The effect of
varying the airflow was dramatic. At the highest airflow attainable in the combustion chamber, nearly 10 cm/sec (a typical
ventilation breeze), the flames were bright and strong. As airflow velocity decreased, the flames became shorter but wider. In
addition, the flames became less bright, and for PMMA and polyethylene, they showed two colors, a bright part decreasing
in volume and a nearly invisible remainder (see the photographs). Finally, at a very low velocity, the flames extinguished. For
the plastics tested, this minimum velocity was very low, around 0.3 to 0.5 cm/sec. This finding confirms that at least a slight
airflow is required to maintain a flame in microgravity for these types of materials.

Author

Combustion Physics; Delrin (Trademark); Polyethylenes; Acrylic Resins; Spaceborne Experiments

20050195864 DYNACS Engineering Co., Inc., USA, NASA Glenn Research Center, Cleveland, OH, USA
Specimens Prepared for Materials International Space Station Experiment
Banks, Bruce A.; deGroh, Kim K.; Dever, Joyce A.; Jaworske, Donald A.; Miller, Sharon K.; Snyder, Aaron; Sechkar, Edward
A.; Research and Technology 2000; March 2001; 2 pp.; In English; Original contains color illustrations; No Copyright; Avail:
CASI; AO1, Hardcopy

The Materials International Space Station Experiment (MISSE) is a materials flight experiment sponsored by the
Materials and Manufacturing Directorate of the Air Force Research Laboratory at Wright-Patterson Air Force Base and the
NASA Space Environmental Effects Program at the NASA Marshall Space Flight Center. MISSE is a cooperative effort among
the Air Force, several NASA field centers, and industry. The experiment package will be placed on the exterior of the
International Space Station in the summer of 2001. Approximately half of the specimens will be exposed to the space
environment for 1 year, and the other half will be exposed for 3 years. The Electro-Physics Branch at the NASA Glenn
Research Center has prepared and delivered over 150 specimens to be included in MISSE. Specimens include: 1)
Double-coated polyimide Kapton to compare mass loss from in-space atomic oxygen undercutting erosion to ground-
laboratory atomic oxygen undercutting erosion for predicting in-space durability; 2) Silicones to study changes in surface
hardness and optical properties after combined atomic oxygen--ultraviolet radiation exposure for predicting in-space
durability; 3) Forty-one different polymers to accurately measure their atomic oxygen erosion yields; 4) Scattering chambers
to study atomic oxygen scattering characteristics that are relevant to the degradation found in spacecraft with exterior
openings; 5) Thin polymer film disks and tensile specimens to study the effects of radiation on their optical properties and
mechanical properties; 6) Lightweight intercalated graphite epoxy composites to study electromagnetic interference shielding
performance; and 7) Polymer-based materials utilizing new atomic oxygen protection concepts to study their durability.
Author (revised)
International Space Station; NASA Space Programs, Spaceborne Experiments; Materials Science; Specimens

31
ENGINEERING (GENERAL)

Includes general research topics related to engineering and applied physics, and particular areas of vacuum technology, industrial
engineering, cryogenics, and fire prevention. For specific topics in engineering see categories 32 through 39.

20050188599 Naval Observatory, Washington, DC USA
The Allan Variance as an Estimator of the Long-Memory Parameter: Time-Domain and Wavelet Methods
Schmidt, Lara S.; Skinner, James G.; Jan. 2005; 11 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434220; No Copyright; Avail: CASI; A03, Hardcopy

The Allan variance is a well-known estimator of frequency stability and is often used to classify a time series into one
of the standard clock noise types. By identifying the power-law model for clock noise with its long-memory equivalent, the
Allan variance can also serve as an estimate for the long-memory parameter. Although the Allan variance is not a maximum
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likelihood estimator, it can be used with regression techniques that employ minimum variance estimates. This work describes
the analytic basis for using the Allan variance to estimate the memory parameter, and performance of several Allan-variance-
based estimators is illustrated via simulation study. Maximum likelihood estimation is also discussed, and the performance of
maximum-likelihood estimators is contrasted with that of the Allan-variance-based estimators.

DTIC

Time Domain Analysis; Time Series Analysis; Wavelet Analysis

20050188654 Naval Observatory, Washington, DC USA
The Accuracy of Two-Way Satellite Time Transfer Calibrations
Breakiron, Lee A.; Smith, Alan L.; Fonville, Blair C.; Powers, Edward; Matsakis, Demetrios N.; Jan. 2005; 11 pp.; In English;
Original contains color illustrations
Report No.(s): AD-A434295; No Copyright; Avail: CASI; A03, Hardcopy

Results from successive calibrations of Two-Way Satellite Time and Frequency Transfer (TWSTFT) operational
equipment at USNO and five remote stations using portable TWSTFT equipment are analyzed for internal and external errors,
finding an average random error of 0.35 ns, an average type-B uncertainty of 0.15 ns, and an average total error of 0.38 ns
for a single calibration measurement over time spans of up to 4.9 years. Closure discrepancies suggest that the operational
apparatus is at least as good as the calibration equipment.
DTIC
Calibrating; Time Series Analysis

20050188749 Naval Observatory, Washington, DC USA

Near-Term Time Transfer Technologies and International Atomic Time (TAI)

Matsakis, Demetrios; Jan. 2005; 3 pp.; In English

Report No.(s): AD-A434482; No Copyright; Avail: Defense Technical Information Center (DTIC)

While there are many forms of time-transfer, the most precise long-distance forms currently used for the generation of
TAI and Coordinated Universal Time (UTC) involve either GPS or Two Way Satellite Time Transfer (TWSTT). This paper
will give a brief description of their current and future capabilities, with emphasis on their uncertainties. Some of these
uncertainties are due to inherent modeling or receiver instabilities, while others can be reduced through temperature and
humidity stabilization, electronic impedance matching, and multipath minimization. The residual time-transfer uncertainties
directly affect the uncertainties in each individual laboratory’s realization of UTC.

DTIC
Atomic Clocks; Atoms

20050188750 Naval Observatory, Washington, DC USA

First Evaluation and Experimental Results on the Determination of Uncertainties in UTC - UTC (k)

Lewandowski, W.; Matsakis, D.; Panfilo, G.; Tavella, P.; Jan. 2005; 17 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434483; No Copyright; Avail: Defense Technical Information Center (DTIC)

In this work, we present a preliminary study of the uncertainty of UTC UTC (k). In the first part of the paper, we consider
an analytical solution considering the law of the propagation of uncertainty. In the second part, we verify the analytical results
numerically, using the software used for the generation of UTC.

DTIC
Atomic Clocks; Linkages;, Numerical Analysis; Universal Time

20050188751 Naval Observatory, Washington, DC USA

Accounting for Timing Biases Between GPS, Modernized GPS, and Galileo Signals

Hegarty, Chris; Powers, Ed; Fonville, Blair; Jan. 2005; 13 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434484; No Copyright; Avail: Defense Technical Information Center (DTIC)

GPS timing and navigation user solutions are based on pseudorange measurements made by correlating user
receiver-generated replica signals with the signals broadcast by the GPS satellites. Any bias resulting from this correlation
process within the user receiver tends to be common across all receiver channels when the signal characteristics are identical
(code type, modulation type, and bandwidth). Such common biases will cancel in the user navigation solution and appear as
a fixed bias for timing solutions. New GPS signals and the future addition of the Galileo system are somewhat different from
the legacy signals broadcast by GPS today and new ways of accounting for biases will be needed. This paper will quantify
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timing biases between the different legacy and modernized GPS and Galileo signals broadcast on L1 and their dependencies
on factors like user receiver filter bandwidth, filter transfer function, and delay-locked loop (DLL) correlator spacing.
DTIC

Bias; Galileo Spacecraft; Global Positioning System; Navigation; Timing Devices

20050192625 Miami Univ., Coral Gables, FL, USA
A Novel Airfoil Circulation Augment Flow Control Method Using Co-Flow Jet
Zha, Ge-Cheng; Paxton, Craig; Proceedings of the 2004 NASA/ONR Circulation Control Workshop, Part 1; June 2005,
pp. 469-495; In English; See also 20050192624; Original contains color and black and white illustrations; No Copyright;
Avail: CASI; A03, Hardcopy

A novel subsonic airfoil circulation augment technique using co-flow jet (CFJ) to achieve superior aerodynamic
performance for subsonic aircraft is proved numerically by CFD simulation. The advantages of co-flow jet airfoil include high
lift at high angle of attack, ultra high C(sub t)/C(sub d) at cruise point, and low penalty to the overall cycle efficiency of the
airframe-propulsion system.
Author (revised)
Airfoils; Aerodynamic Characteristics;, Computational Fluid Dynamics; Simulation

20050192629 North Carolina State Univ., Raleigh, NC, USA
Role of Turbulence Modeling in Flow Prediction of Circulation Control Airfoils
McGowan, G.; Gopalarathnam, A.; Xiao, X.; Hassan, H.; Proceedings of the 2004 NASA/ONR Circulation Control Workshop,
Part 1; June 2005, pp. 275-293; In English; See also 20050192624 Original contains color illustrations; No Copyright; Avail:
CASI; A03, Hardcopy

The kappa - sigma turbulence model and the kappa - sigma transitional/turbulence model are used to investigate the flow
past 103RE(103 XW) circulation control airfoil, at a Mach number of 0.6, a Reynolds number of 5.2 x 10(exp 6) and a range
of momentum coefficients. Preliminary results suggest that the nature of the flow in the cavity plays a major role in
determining the flow over the airfoil.
Author
Turbulence Models; Aerodynamic Characteristics; Circulation Control Airfoils

20050192636 NASA Langley Research Center, Hampton, VA, USA
A Wind Tunnel Experiment for Trailing Edge Circulation Control on a 6 Percent 2-D Airfoil up to Transonic Mach
Numbers
Alexander, Michael G.; Anders, Scott G.; Johnson, Stuart K.; Proceedings of the 2004 NASA/ONR Circulation Control
Workshop, Part 1; June 2005, pp. 407-434; In English; See also 20050192624; Original contains color and black and white
illustrations; No Copyright; Avail: CASI; A03, Hardcopy

A wind tunnel test was conducted on a six percent thick slightly cambered elliptical circulation control airfoil with both
upper and lower surface blowing. Parametric evaluations of jet slot heights and Coanda surface shapes were conducted at mass
flow coefficients (C(sub mu)) from 0.0 to 0.12. The test data was acquired in the NASA Langley Transonic Dynamics Tunnel
at Mach numbers of 0.8 and 0.3 at Reynolds numbers per foot of 1.05 x 10(exp 6) and 2.43 x 10(exp 5) respectively. For the
transonic condition, (Mach = 0.8 at alpha = +3 deg), it was generally found that the smaller slot and larger Coanda surface
were more effective overall than other slot/Coanda surface combinations. Generally it was found at Mach = 0.3 at alpha = 6
deg that the smaller slot and smaller Coanda surface were more effective overall than other slot/Coanda surface combinations.
Author
Wind Tunnel Tests; Circulation Control Airfoils;, Two Dimensional Models; Transonic Speed; Trailing Edges

20050195884 NASA Glenn Research Center, Cleveland, OH, USA
Advanced Communications Architecture Demonstration Made Significant Progress
Carek, David Andrew; Research and Technology 2003; May 2004; 3 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

Simulation for a ground station located at 44.5 deg latitude. The Advanced Communications Architecture Demonstration
(ACAD) is a concept architecture to provide high-rate Ka-band (27-GHz) direct-to-ground delivery of payload data from the
International Space Station. This new concept in delivering data from the space station targets scientific experiments that
buffer data onboard. The concept design provides a method to augment the current downlink capability through the Tracking
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Data Relay Satellite System (TDRSS) Ku-band (15-GHz) communications system. The ACAD concept pushes the limits of
technology in high-rate data communications for space-qualified systems. Research activities are ongoing in examining the
various aspects of high-rate communications systems including: (1) link budget parametric analyses, (2) antenna configuration
trade studies, (3) orbital simulations (see the preceding figure), (4) optimization of ground station contact time (see the
following graph), (5) processor and storage architecture definition, and (6) protocol evaluations and dependencies.

Derived from text

Architecture (Computers); Communication, Data Transmission

20050196036 Army Test and Evaluation Command, Aberdeen Proving Ground, MD USA
Standardized UXO Technology Demonstration Site Blind Grid Scoring Record No. 362
Overbay, Larry, Jr.; Archiable, Robert; McClung, Christina; Robitaille, George; Mar. 2005; 53 pp.; In English; Original
contains color illustrations
Report No.(s): AD-A434849; ATC-8827; No Copyright; Avail: CASI; A04, Hardcopy

This scoring record documents the efforts of U.S. Army Corps of Engineers Engineering Research and Development
Center (ERDC) to detect and discriminate inert unexploded ordnance (UXO) utilizing the YPG Standardized UXO
Technology Demonstration Site Blind Grid. The scoring record was coordinated by Larry Overbay and by the Standardized
UXO Technology Demonstration Site Scoring Committee. Organizations on the committee include the U.S. Army Corps of
Engineers, the Environmental, Security Technology Certification Program, the Strategic Environmental Research and
Development Program, the Institute for Defense Analysis, the U.S. Army Environmental Center, and the U.S. Army Aberdeen
Test Center.
DTIC

Ammunition; Detection; Ordnance; Scoring; Standardization

20050196054 Platinum International, Inc., Alexandria, VA USA

U.S. Army UXO Environmental Remediation and Active Range Clearance Technology Strategic Plan

Van Deuren, Julie; Liu, Wei-Han; Chhetry, Shobha; Sperka, Johnathan; Dec. 1999; 28 pp.; In English; Original contains color
illustrations

Contract(s)/Grant(s): DACA31-96-D-0082

Report No.(s): AD-A434881; PII-0216501-01; SFIM-AEC-PC-CR-2002028; No Copyright; Avail: Defense Technical
Information Center (DTIC)

Under contract to the U.S. Army Environmental Center and Platinum International, Inc., this plan was developed to ensure
that the Army’s overall UXO Technology Development, Testing, and Evaluation (RDT&E) program is responsive to the short
and long term requirements of the user community, is adequately funded, is properly executed, and promotes technology
system usage in the field. Also, this plan will ensure the Army compliance with DoD Directive 4715.11, ‘Environmental and
Explosives Safety Management on Department of Defense Active and Inactive Ranges within the USA.” The purpose of this
plan is to provide an overarching UXO technology strategic plan within the Army which will establish integrated guiding
principles, goals and objectives for addressing UXO technology requirements and deficiencies that will provide an overarching
Army strategy within the DoD framework for developing UXO technologies.

DTIC
Ammunition; Clearances; Environment Management; Ordnance

20050196094 Army Cold Regions Research and Engineering Lab., Hanover, NH USA

Collection Methods and Laboratory Processing of Samples From Donnelly Training Area Firing Points, Alaska, 2003
Walsh, Marianne E.; Ramsey, Charles A.; Collins, Charles M.; Hewitt, Alan D.; Walsh, Michael R.; Bjella, Kevin L.; Lambert,
Dennis J.; Perron, Nancy M.; Mar. 2005; 74 pp.; In English; Original contains color illustrations

Report No.(s): AD-A434947; ERDC/CRREL-TR-05-6; SFIM-AEC-AT-CR-2005002; No Copyright; Avail: Defense
Technical Information Center (DTIC)

At firing points for 105-mm howitzers 2,4-DNT is detectable in the surface soils 2,4-DNT is listed as a hazardous
substance by the FPA and several states including Alaska. Sample collection methods and laboratory subsampling procedures
were developed to estimate the mean concentration of 2,4-DNT at a sparsely vegetated firing point. Collection of replicate
50-increment samples where the \h2-mm fraction was approximately 3 kg, was found to be adequate to estimate a statistically
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valid upper confidence limit of the mean concentration of 2,4-DNT from a 10,800-m (2) area.
DTIC
Education; Explosives; Sampling; Soil Sampling; Soils

20050196119 Army Research Lab., Aberdeen Proving Ground, MD USA
Capabilities of Experimental Facilities 110G and 110E
Deal, Eleanor C.; Apr. 2005; 22 pp.; In English
Report No.(s): AD-A434979; ARL-TN-239; No Copyright; Avail: Defense Technical Information Center (DTIC)
The capabilities of Experimental Facilities 110E and 110G are explained in this technical note. The comparisons between
the gun sizes and the launch weights are shown on the various tables.
DTIC

Guns (Ordnance); Launching; Research Facilities; Test Facilities

20050196544 Department of the Navy, Arlington, VA USA
Joint Single Integrated Air Picture (SIAP) System Engineering Organization (JSSEO) Standard Event Test Report
Template
Dec. 2004; 41 pp.; In English
Report No.(s): AD-A434911; JSSEO-TR-2004-0010; No Copyright; Avail: CASI; A03, Hardcopy
This report contains a template on how to write a research report, detailing such items as the summary, overview,
background, summary of effort, lessons learned and conclusions and recommendations.
DTIC

Images; Systems Engineering; Systems Integration; Templates

20050198938 NASA Glenn Research Center, Cleveland, OH, USA
Granular Materials and the Risks They Pose for Success on the Moon and Mars
Wilkinson, R. Allen; Behringer, Robert P.; Jenkins, James T.; Louge, Michel Y.; September 29, 2004; 8 pp.; In English; Space
Technology and Applications International Forum 2005, 13-17 Feb. 2005, Albuquerque, NM, USA
Contract(s)/Grant(s): NNC04GB08G; WBS 22-400-32-30-16
Report No.(s): E-14867; No Copyright; Avail: CASI; A02, Hardcopy

Working with soil, sand, powders, ores, cement and sintered bricks, excavating, grading construction sites, driving
off-road, transporting granules in chutes and pipes, sifting gravel, separating solids from gases, and using hoppers are so
routine that it seems straightforward to do it on the Moon and Mars as we do it on Earth. This paper brings to the fore how
little these processes are understood and the millennia-long trial-and-error practices that lead to today’s massive over-design,
high failure rate, and extensive incremental scaling up of industrial processes because of the inadequate predictive tools for
design. We present a number of pragmatic scenarios where granular materials play a role, the risks involved, and what
understanding is needed to greatly reduce the risks.
Author
Granular Materials;, Construction Materials;, Engineering Management,; Structural Engineering; Reliability Engineering;
Environmental Engineering; In Situ Resource Utilization; Lunar Logistics; Materials Handling; Structural Failure; Lunar
Soil; Lunar Dust; Manned Mars Missions; Lunar Excavation Equipment

20050199428 RAND Corp., Santa Monica, CA USA
Wind Tunnel and Propulsion Test Facilities: An Assessment of NASA’s Capabilities to Serve National Needs
Anton, Philip S.; Gritton, Eugene C.; Mesic, Richard; Steinberg, Paul; Johnson, Dana J.; Jan. 2004; 138 pp.; In English
Contract(s)/Grant(s): DASW01-01-C-0004
Report No.(s): AD-A428965; No Copyright; Avail: CASI; A07, Hardcopy

This monograph reveals and discusses the National Aeronautics and Space Administration’s (NASA’s) wind tunnel and
propulsion test facility management issues that are creating real risks to the USA’ competitive aeronautics advantage.
DTIC
Jet Propulsion; Propulsion; Test Facilities; Wind Tunnel Tests; Wind Tunnels
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32
COMMUNICATIONS AND RADAR
Includes radar; radio, wire, and optical communications; land and global communications; communications theory. For related

information see also 04 Aircraft Communications and Navigation; and 17 Space Communications, Spacecraft Communications,
Command and Tracking; for search and rescue, see 03 Air Transportation and Safety; and 16 Space Transportation and Safety.

20050188588 Space and Naval Warfare Systems Center, San Diego, CA USA
ILIR “01: SSC San Diego In-House Laboratory Independent Research 2001 Annual Report
Flynn, T. V.; Kolb, R. C.; May 2002; 133 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434202; SSC/SD-TR-3125; No Copyright; Avail: CASI; A07, Hardcopy

This document reports status and achievements for the fiscal year (FY) 2001 Navy In-House Laboratory Independent
Research (ILIR) program at Space and Naval Warfare Systems Center, San Diego (SSC San Diego). ILIR enables SSC San
Diego to perform innovative, promising research consistent with its mission and with the policies of the Chief of Naval
Research and the Department of the Navy. Three team projects were funded in FY 2001: Knowledge Mining for Command
and Control Systems; Chaos Control and Nonlinear Dynamics in Antenna Arrays; and Robust Waveform Design for Tactical
Communication Channels. In terms of productivity statistics, the FY 2001 ILIR program was highly successful, with a total
of 85 papers/proceedings/books/dissertations published or submitted and 57 presentations made by SSC San Diego ILIR
investigators. There were also 4 ILIR-related patents, 13 patent applications, and 24 patent disclosures produced during FY
01. The Project Summaries contained in this Annual Report cover the following research topics: Command and Control;
Communications; Intelligence, Surveillance, and Reconnaissance; Navigation and Applied Sciences.
DTIC

Command and Control; Intelligence; Marine Transportation; Research; Surface Navigation

20050188614 Joint Chiefs of Staff, Washington, DC USA
Command and Control for Joint Air Operations
Jun. 2003; 94 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434238; JCS-PUB-3-30; No Copyright; Avail: CASI; A0S, Hardcopy

This publication provides fundamental principles and doctrine for the command and control of joint air operations
throughout the range of military operations. This publication has been prepared under the direction of the Chairman of the
Joint Chiefs of Staff. It sets forth doctrine to govern the joint activities and performance of the Armed Forces of the USA in
joint operations and provides the doctrinal basis for US military involvement in multinational and interagency operations. It
provides military guidance for the exercise of authority by combatant commanders and other joint force commanders (JFCs)
and prescribes doctrine for joint operations and training. It provides military guidance for use by the Armed Forces in
preparing their appropriate plans. It is not the intent of this publication to restrict the authority of the JFC from organizing the
force and executing the mission in a manner the JFC deems most appropriate to ensure unity of effort in the accomplishment
of the overall mission.
DTIC
Command and Control; Military Operations

20050188686 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Determining a Relationship Between Foreign News Media Reports Covering U.S. Military Events and Network
Incidents Against DoD Networks
Jaros, Jason D.; Mar. 2005; 97 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434342; AFIT/GIR/ENV/05M-08; No Copyright; Avail: CASI; A05, Hardcopy

This thesis explores the nature of the relationship between foreign news media and network incidents against DoD
networks. A rank correlation was performed between the number of network incidents against DoD networks and foreign news
media reports covering U.S. Military events. Further analysis was conducted to determine the key terms used in the contents
of foreign news media reports for the months the reports were significantly correlated with network incidents. Several
significant correlations were found between various combinations of regions and categories of network incidents. However,
the correlations were only moderate and the key terms only led to a slightly better understanding of such relationships.
DTIC
Communication Networks;, News Media
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20050188699 Office of the Special Assistant for Gulf War Illness, Falls Church, VA USA
Marine Communications in Desert Shield and Desert Storm
Jan. 1991; 125 pp.; In English
Report No.(s): AD-A434358; No Copyright; Avail: CASI; A06, Hardcopy

The Fleet Marine Force entered the 1990s with a mixture of old and new equipment and communication organizations
that had not been substantially changed in the nearly two decades since the end of the Vietnham War. Its communication
personnel were adequately trained, with many of the officers and staff NCOs having experience in both aviation and ground
units. Duty with joint and other service commands had also served to broaden the horizons of more senior communication
officers. Modern digital communications equipment was on its way to the FMF that promised to increase both the flexibility
and the capacity of units to effectively support field commanders in the contemporary joint operations environment.
DTIC

Communication Equipment; Deserts;, Military Operations; Persian Gulf; Storms; Warfare

20050188714 Massachusetts General Hospital, Boston, MA USA
CIMIT/TATRC Symposium on Developing a Plug-and-Play Open Networking Standard for the Operating Room of the
Future
Goldman, Julian M.; May 2005; 42 pp.; In English
Contract(s)/Grant(s): W81XWH-04-1-0592
Report No.(s): AD-A434388; No Copyright; Avail: CASI; A03, Hardcopy

Medicine - and specifically, the operating room environment - has not had the benefit of standardized control and
communication systems. As a result, many self-evident improvements - such as seamless data communication, medical device
integration, remote device actuation, and distributed closed-loop control systems - have been precluded, and safety and
economic benefits have not been realized. Funding was sought for a symposium to begin the process of defining technical and
clinical requirements for a bus-independent Plug-and-Play (PnP) standardization framework for medical devices in the
Operating Room of the Future (ORF). To effectively define these requirements and set an agenda for standards development
required convening a group of medical device producers, clinical users, facility biomedical engineers, governmental regulators
(including the FDA), and standards-writing experts. The two-day symposium was organized to 1) educate the participants in
relevant technology, the regulatory picture, and clinical practice; 2) provide a forum for discovery of important issues and
barriers to implementing PnP in the ORF; and 3) organize participants’ contributions to refine the concepts, establish a
consensus to move forward, and generate material to serve as the foundation for the proposed ORF PnP standard.
DTIC
Communication Networks; Conferences;, Medical Equipment; Plugs

20050188729 Army War Coll., Carlisle Barracks, PA USA
Centralized Control/Decentralized Execution: A Valid Tenet of Airpower
Santicola, Henry J.; Mar. 2005; 35 pp.; In English
Report No.(s): AD-A434411; No Copyright; Avail: CASI; A03, Hardcopy

Centralized control and decentralized execution are fundamental tenets of air power that have evolved over decades of
aerial employment and centuries of command and control during war. Air power has unique characteristics that require a
different command and control construct than surface-centric combat units. The tenets of centralized control and decentralized
execution have recently come under fire due to emerging transformational concepts such as Network-Centric Warfare (NCW)
and Effects-Based Operations (EBO). This paper examines the history of the concept of centralized control/decentralized
execution from the advent of modern warfare through Operation Enduring Freedom. Current doctrinal definitions are
discussed with an emphasis on the differences between Air Force doctrine and joint doctrine. The study highlights the result
of poorly articulated doctrinal definitions, and demonstrates that service and joint doctrine as currently written make the
concept of centralized control and decentralized execution logically impossible. Service and joint doctrine should change.
Even in the face of emerging joint operations concepts, centralized control and decentralized execution remains a valid tenet
for the organization and employment of air power.
DTIC
Command and Control; Military Operations
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20050188768 21st Century Systems, Inc., Herndon, VA USA
Fielded Agent-Based Geo-Analysis Network (FAGAN)
Burleson, Harold L.; Woodley, Robert; Agarwal, Sanjeev; Apr. 2005; 43 pp.; In English
Contract(s)/Grant(s): W74V8H-04-P-0487
Report No.(s): AD-A434524; ARI-TR-2005-02; No Copyright; Avail: CASI; A03, Hardcopy

Traditional military command & control (C2) usually evokes images of operators in command centers. We consider
mounted or dismounted Soldier going from points A to B in interconnected, information rich battlefield. This is C2 on a
different scale. While the digital battlefield provides a tremendous amount of information to gain a tactical advantage, there
are challenges to meet. The challenge is to sift through this information and identify critical information to help plan or re-plan
the mission. The team of 21st Century, Inc. and University of Missouri - Rolla is developing an agent-based decision-aiding
system and technologies to train and assist the Soldier through that challenge. Our research examines planning and interactive
terrain analysis incorporating spatial and temporal terrain details and dynamically changing intelligence information through
battlefield networks. When given the mission intent, the system will be able to provide dynamic guidance for interactive terrain
analysis and mission planning. Our system will be for the Soldier of the future trained in virtual, scenario-based simulation
environments. Rather than developing specialized training environments, the emphasis of our system is embedded training of
the Soldier so that the training interface is created around the Soldier’s actual combat vehicle and systems.
DTIC
Command and Control; Decision Support Systems; Intelligence; Network Analysis; Terrain; Terrain Analysis

20050188773 Space and Naval Warfare Systems Center, San Diego, CA USA
SSC San Diego Strategic Plan. Revision 1
Apr. 1998; 23 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434532; SSC-TD-3000-REV-1; No Copyright; Avail: CASI; A03, Hardcopy

Looking forward into the next century, our overriding challenge is to provide the nation’s warriors with the tools they need
to achieve battlespace information dominance. This Strategic Plan is SSC San Diego’s blueprint to meet that challenge. The
plan is both a vehicle for carrying us into the future and a set of guidelines for addressing near-term tactical issues. As an
organization, we believe that strategic planning provides a critically needed context for adopting dynamic, agile processes to
better use our corporate resources and meet our customers’ needs. The plan defines our corporate vision, strategic objectives
to realize that vision, and actions to achieve, those objectives. Realizing our vision - to be the nation’s pre-eminent provider
of integrated C4ISR solutions for warrior information dominance - is our enduring goal. Our plan specifies five long-range
strategic objectives. SSC San Diego’s Executive Board has defined and agreed upon these five objectives and has selected
measurable, time-specific actions we must take to achieve them. The objectives address financial, programmatic, workforce
and business processes we need to build to sustain our competitive advantage as we continually reposition ourselves to reflect
changing environments.
DTIC
Command and Control; Management Planning; Oceans; Surveillance

20050188807 Florida Univ., Gainesville, FL USA

Juxtaposed Integration Matrix: A Crisis Communication Tool

Cunningham, James H., III; May 2005; 133 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434584; No Copyright; Avail: Defense Technical Information Center (DTIC)

The purpose of this study was to field test the Juxtaposed Integration Matrix, a crisis communication tool, in real and
simulated crisis scenarios by U.S. Air Force public affairs officers. Practitioners at three test locations found the matrix
validated public relations postures and actions. Practitioners reported the matrix validated public relations strategies and
provided an additional tool to present public relations tactics to the dominant coalition. Additionally, qualitative and
quantitative content analyses of media articles were compared with actual military press releases. This analysis supported
interview data and showed practitioners’ actions were situationally dependent. From a theoretical perspective, this study also
found the matrix added parsimony to the contingency theory of accommodation by reducing the number of variables to
essentially three questions.

DTIC
Command and Control; Emergencies; Management Methods; Public Relations
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20050192500 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
International GPS Service 2001 - 2002 Technical Reports
Gowey, Ken, Editor; Neilan, Ruth, Editor; Moore, Angelyn, Editor; September 2004; 374 pp.; In English; See also
20050192501 - 20050192550; Original contains color illustrations
Contract(s)/Grant(s): NAS7-1407
Report No.(s): JPL-Publ-04-017; No Copyright; Avail: CASI; C01, CD-ROM; A16, Hardcopy

Applications of the Global Positioning System (GPS) to Earth Science are numerous. The International GPS Service
(IGS), a federation of government agencies and universities, plays an increasingly critical role in support of GPS-related
research and engineering activities. Contributions from the IGS Governing Board and Central Bureau, analysis and data
centers, station operators, and others constitute the 2001 / 2002 Technical Reports. Hard copies of each volume can be obtained
by contacting the IGS Central Bureau at the Jet Propulsion Laboratory. This report is published in black and white. To view
graphs or plots that use color to represent data trends or information, please refer to the online PDF version at
http://igscb.jpl.nasa.gov/overview/pubs.html.
Author
Earth Sciences; Global Positioning System; Information Systems

20050192502 Institut Geographique National, France
Time Series Combination of Station Positions and Earth Orientation Parameters
Altamimi, Zuheir; Boucher, Claude; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 35-40;
In English; See also 20050192500; Original contains color illustrations; No Copyright; Avail: CASI; A02, Hardcopy;
Available from CASI on CD-ROM only as part of the entire parent document

CATREEF software developed to generate ITRF solutions was enhanced in order to rigorously combine station positions
(and velocities) together with Earth Orientation Parameters (EOP). It is also well adapted for time series combination of station
positions and EOP’s. We present in this paper some comparative analysis of available time series solutions provided in SINEX
format from 4 techniques: VLBI, SLR, GPS and DORIS.
Author
Time Series Analysis; Earth Orientation; Computer Programs

20050192503 Bern Univ., Bern, Switzerland
CODE IGS Analysis Center Technical Report 2002
Hugentobler, U.; Schaer, S.; Beutler, G.; Bock, H.; Dach, R.; Jaeggi, A.; Meindl, M.; Urschl, C.; Mervart, L.; Rothacher, M.,
et al.; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 43-51; In English; See also
20050192500; No Copyright; Avail: CASI; A02, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent
document

CODE, the Center for Orbit Determination in Europe, is a joint venture of the following four institutions: the Federal
Office of Topography (swisstopo), Wabern, Switzerland, the Federal Agency of Cartography and Geodesy (BKG), Frankfurt,
Germany, the Institut G ographique National (IGN), Paris, France, and the Astronomical Institute of the University of Berne
(AIUB), Berne, Switzerland. CODE is located at the AIUB. All solutions and results are produced with the latest development
version of the Bernese GPS Software [Hugentobler et al., 2001]. This report covers the time period from January through
December 2002. It focuses on major changes taken place in the routine processing during this period and shows new
developments and products generated at CODE. The processing strategies used in previous years are described in earlier
CODE annual reports [Rothacher et al., 1995, 1996, 1997, 1998, 1999, Hugentobler et al., 2000, 2001]. A wide variety of GPS
solutions are computed at CODE. An overview of the products which are made available through anonymous ftp is given. In
addition, a regional analysis considering about 50 stations of a sub-network of a European permanent network are processed
on a daily basis. Weekly coordinate solutions in SINEX format are regularly delivered to EUREF (European Reference Frame,
Subcommission of IAG Commission X). In 2002, no real ultra-rapid orbits were computed at CODE. The solutions delivered
to the IGS by CODE were pure predictions on the basis of our daily rapid orbit solutions (i.e., NRT hourly data is not yet
considered). Nevertheless the quality of the orbits is entirely competitive with other AC orbit products. The orbits are delivered
to the IGS for comparison and are excluded from the IGS ultra rapid orbit combination process but still treated for comparison
purposes. The computation of ultra-rapid solutions based on hourly observation data is foreseen for 2003.
Derived from text
Europe; Orbit Determination; Data Processing; Tracking Networks; Geodesy
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20050192504 Grupo de Mecanica del Vuelo S.A., Madrid, Spain
IGS LEO Pilot Project
Boomkamp, H.; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 213-218; In English; See also
20050192500; Original contains color illustrations; No Copyright; Avail: CASI; A02, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

The International GPS Servuce (IGS) Low Earth Orbiter Pilot Project is concerned with the analysis of data from Low
Earth Orbiter (LEO) satellites that are equipped with a GPS receiver. The LEO satellites employ GPS as a tracking system
for their own mission objectives, while the IGS LEO Pilot Project aims at investigating possibilities to exploit this LEO GPS
data for enhancing the IGS products. With the expected increase in LEO GPS satellites over the present decade, the possible
ways of integrating this data in routine IGS processing must be considered with care.
Author
Low Earth Orbits; Global Positioning System; Data Processing

20050192505 European Space Agency. European Space Operations Center, Darmstadt, Germany

The ESA/ESOC IGS Analysis Center

Romero, I.; Dow, J. M.; Zandbergen, R.; Feltens, J.; Garcia, C.; Boomkamp, H.; International GPS Service 2001 - 2002

Technical Reports; September 2004, pp. 243-255; In English; See also 20050192500; Original contains color illustrations; No

Copyright; Avail: CASI; A03, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document
This report gives an overview of the ESOC Analysis Centre activities and a presentation of the activities during the year

2001. This year the ESOC AC activities have continued uninterrupted and have consolidated with the timely delivery of all

the products part of the IGS and participation in several of the IGS Working Groups and Pilot Projects. There have been no

major changes to the routine processing during 2001 except for the inclusion in the UltraRapid product of satellite clock bias

values (estimated and predicted). Currently ESOC’s GPS-TDAF (Tracking and data Analysis Facility) handles automatically

the ESA ground receiver network, the IGS network data retrieval and storage and all of the routine daily and weekly data

processing of the different IGS products. The system is capable of performing autonomous operations for up to about five days.

Information is available on the website: http://nng.esoc.esa.de/gps/gps.html

Derived from text
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20050192514 GeoForschungsZentrum, Potsdam, Germany
GFZ Analysis Center of IGS
Gendt, Gerd; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 257-260; In English; See also
20050192500; Original contains color illustrations; No Copyright; Avail: CASI; AO1, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

During 2001 only small changes, which are summarized, were introduced into the analysis. The Ultra Rapid analysis was
implemented on a Linux-PC. The performance was very promising, so the complete analysis of a 30-station network takes
about half an hour only. By this transition the analysis got independent from the load of the mainframe central computer, which
is important to meet the deadlines for the submissions.
Author
Data Processing; Earth Rotation; Satellite Orbits

20050192521 Jet Propulsion Lab., California Inst. of Tech., Pasadena, CA, USA
JPL IGS Analysis Center Report, 2001-2003
Heflin, M. B.; Bar-Sever, Y. E.; Jefferson, D. C.; Meyer, R. E.; Newport, B. J.; Vigue-Rodi, Y.; Webb, F. H.; Zumberge, J. F.;
International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 65-70; In English; See also 20050192500;
Original contains color illustrations; No Copyright; Avail: CASI; A02, Hardcopy; Available from CASI on CD-ROM only as
part of the entire parent document

Three GPS orbit and clock products are currently provided by JPL for consideration by the IGS. Each differs in its latency
and quality, with later results being more accurate. Results are typically available in both IGS and GIPSY formats via
anonymous ftp. Current performance based on comparisons with the IGS final products is summarized. Orbit performance was
determined by computing the 3D RMS difference between each JPL product and the IGS final orbits based on 15 minute
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estimates from the sp3 files. Clock performance was computed as the RMS difference after subtracting a linear trend based
on 15 minute estimates from the sp3 files.

Author

Global Positioning System; Data Processing; Tracking Networks

20050192529 National Imagery and Mapping Agency, Bethesda, MD, USA
International GLONASS Service: Pilot Project
Slater, James A.; Weber, Robert; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 219-223; In
English; See also 20050192500; Original contains color illustrations; No Copyright; Avail: CASI; AO1, Hardcopy; Available
from CASI on CD-ROM only as part of the entire parent document

The International GLONASS Service Pilot Project (IGLOS-PP) provided GLONASS observations and precise orbits
from a tracking network of over 40 stations and three Analysis Centers for all of 2002. The International Laser Ranging
Service (ILRS) also continued to observe three GLONASS satellites during the year. A new Russian launch of three satellites
at the end of the year raised the number of available satellites to 10. After keeping the GLONASS data separate from the GPS
data in the IGS for the first two years of the project, revisions were made to the IGS Site Logs, Analysis Center software and
archival procedures at the Global Data Centers such that the IGLOS tracking data could be merged with the other IGS tracking
data in routine operations. The accomplishment of this was a significant milestone.
Author
Global Positioning System; Information Systems; Network Analysis; International Cooperation

20050192530 GeoForschungsZentrum, Potsdam, Germany
TIGA: Tide Gauge Benchmark Monitoring Pilot Project
Schoene, Tilo; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 225-230; In English; See also
20050192500; Original contains color illustrations; No Copyright; Avail: CASI; A02, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

The TIGA Pilot Project was initiated in response to the demanding need for highly precise height coordinates and their
changes with time at tide gauge benchmarks. TIGA was formally established during the 16th IGS Governing Board Meeting
in Nice (April 2001). For the first time it is not the intention of the IGS to provide results with a very low latency, but to have
as many stations included as possible. The primary products of the Pilot Project are time series of coordinates for analyzing
vertical motions of Tide Gauges (TG) and Tide Gauge Benchmarks (TGBM). All products will be made public to support and
encourage other applications, e.g. sea level studies. In particular, the products of the service will facilitate the distinction
between absolute and relative sea level changes by accounting for the vertical uplift of the station, and are, therefore, an
important contribution to climate change studies. The service may further contribute to the calibration of satellite altimeters
and other oceanographic activities. The pilot project will operate for a period of three years, from 2001 to 2003. After this
period the IGS Governing Board will evaluate the project and decide whether or not this activity should become a regular IGS
service function.
Author
Altimeters; Coordinates;, Measuring Instruments

20050192531 European Space Agency. European Space Operations Center, Darmstadt, Germany
The GPS Receiver Network of ESOC: Maspalomas, Kourou, Kiruna, Perth, Villafranca and Malindi
Garcia, C.; Dow, J. M.; Zandbergen, R.; Feltens, J.; Romero, I.; Perez, J.; International GPS Service 2001 - 2002 Technical
Reports; September 2004, pp. 315-318; In English; See also 20050192500; Original contains black and white illustrations;
No Copyright; Avail: CASI; AO1, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document
During the year 2001 ESOC has continued the plans to upgrade the stations with Ashtech Z-XII receivers. The following
summarizes the status and upgrades that took place in 2001: In Kiruna (KIRU) the receiver in operation was an AOA
SNR-8100 ACT that was upgraded the previous year (September 2000). In Kourou (KOUR) the Ashtech Z-XII had been
upgraded in March 2000. In Malindi (MALI) the Ashtech Z-XII was installed in April 2001 to replace the TurboRogue
receiver. Maspalomas (MAS1) was the first ACT upgrade in August 1999, but the new receiver failed some months later and
had to be replaced by an Ashtech Z-XII in December 2000. During 2001 the receiver performance was nominal. In Perth
(PERT), due to the geographical location, the cross correlation receiver had an acceptable performance and the receiver was
only replaced in June 2001 after the failure of the TurboRogue. Villafranca (VILL) was upgraded to an AOA ACT receiver
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in July 2000. A similar situation to Maspalomas with a failure of the upgraded receiver some months later made necessary the
replacement by an Ashtech Z-XII by the beginning of 2001.

Derived from text
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20050192532 Academy of Sciences of the Ukraine, Kiev, Ukraine
Status Report of the Ukrainian IGS Stations
Khoda, O.; Savchuk, S.; Stopkhay, Y.; International GPS Service 2001 - 2002 Technical Reports; September 2004,
pp. 319-322; In English; See also 20050192500; Original contains color illustrations; No Copyright; Avail: CASI; AO1,
Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

As of the end of 2001 there are five permanent GPS stations in Ukraine, four of which contribute data to the IGS. 1.
Kiev/Golosiiv (4-char ID: GLSV), the first Ukrainian permanent GPS station, operates since December 16, 1997. 2. The new
station Poltava (4-char ID) started observations April 26, 2001. 3. The Uzhgorod station (4-char ID: UZHL) started the
observations on February 5, 1999. The observations at the new station Lviv (4-char ID: SULP) were started on June 10, 2001.
Derived from text
Global Positioning System; Positioning

20050192533 GeoForschungsZentrum, Potsdam, Germany
IGS Governing Board 1999-2002
Reigher, Christoph; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 3-6; In English; See also
20050192500; No Copyright; Avail: CASI; AO1, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent
document

These two years continue to realize the collective success of the IGS. A key focus of both years has been the IGS Strategic
Plan and the process for implementing actions to accomplish the objectives. The key parts of this plan refine the mission, long
term goals and objectives of the IGS which are included here. The directions of the IGS as formulated in this plan promise
productive and rewarding years to come in this unique global federation of the IGS.
Author
International Cooperation; Global Positioning System

20050192535 Australian National Univ., Australia
Permanent GPS Station LAE1
Tregoning, Paul; Stanaway, Richard; Suat, Job; Hasiata, Suvenia; International GPS Service 2001 - 2002 Technical Reports;
September 2004, pp. 329-331; In English; See also 20050192500; Original contains color illustrations; No Copyright; Avail:
CASI; AO1, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

The GPS site LAEI in Lae, Papua New Guinea is the first IGS station in this country and fills a geographical void in the
global tracking network in the western Pacific region The successful installation and operation of the site is a result of
cooperation several universities: 1. The Department of Surveying and Land Studies at The Papua New Guinea University of
Technology, upon whose building the antenna is mounted. Staff installed the site and are responsible for maintaining the
continued operation of the GPS equipment and the internet data link. 2. The Research School of Earth Sciences at The
Australian National University who provide the Ashtech chokering antenna, cabling, base station software and ongoing
support; 3. The University of California, Santa Cruz, who provide the Ashtech Z-XII GPS receiver. The site was first observed
in 1996 in support of a national geodetic crustal motion survey. Continuous operation began at LAEI in July 1997 (day of
year 209) and has essentially continued uninterrupted to the present day. An automated, internet-connected download
procedure was installed in November 2000 that allowed the data to be transferred directly from Lae to The Australian National
University. The site was officially listed as an IGS site in April 2001 and both daily and hourly rinex files for this site have
been provided to the IGS since this time.
Derived from text
Global Positioning System; Global Tracking Network; Internets;, Data Links

20050192536 Bundesamt fuer Kartographie und Geodaesie, Germany

Analysis and Special Projects within the EPN

Habrich, Heinz; Soehne, Wolfgang; Weber, Georg; Kenyeres, Ambrus; International GPS Service 2001 - 2002 Technical
Reports; September 2004, pp. 279-282; In English; See also 20050192500; No Copyright; Avail: CASI; AO1, Hardcopy;
Available from CASI on CD-ROM only as part of the entire parent document
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In 2001 the 3rd Local Analysis Center (LAC) Workshop took place in Warsaw, Poland. It was settled at that workshop
to change some processing options with the beginning of GPS week 1130 to improve the EPN products. The LAC s solutions
are fixed to the current ITRF since the same week in order to support the EPN Troposphere Special Project, and a coordinate
resubstitution is applied in the final estimation of the hourly troposphere parameters. The ITRF2000 reference frame is used
in the EPN analysis since week 1143 according to the changes within the IGS.

Author
Global Positioning System; Geodesy

20050192539 Natural Resources Canada, Ottawa, Ontario, Canada
Reference Frame Working Group
Ferland, R.; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 25-33; In English; See also
20050192500; Original contains color illustrations; No Copyright; Avail: CASI; A02, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

Natural Resources Canada s (NRCan) Geodetic Survey Division (GSD), on behalf of the International GPS Service (IGS)
and its Reference Frame Working Group, combines a consistent set of station coordinates, velocities, Earth Rotation
Parameters (ERP) and apparent geocenter to produce the IGS official station position/ERP solutions in the Software
Independent Exchange (SINEX) format. The weekly combination includes solutions from the Analysis Centers (AC), while
the Global Networks Associate Analysis Centers (GNAAC) provide quality control. The weekly AC solutions include
estimates of weekly station coordinates and daily ERPs. The ACs currently process weekly data from between 40 and 140
stations They also provide separately, satellite orbit and clock estimates as part of their daily products, which are independently
but consistently combined by the IGS AC Coordinator to produce the IGS orbit/clock products. The weekly combined station
coordinates are accumulated in a cumulative solution containing estimated station coordinates and velocities at a reference
epoch. This year activities also included the implementation of the IGS realization of ITRF2000. All the proposed
additions/changes are in the Southern Hemisphere, with the main objective being to improve the reference frame (RF) station
distribution. In South America, two new stations were added while two old ones were removed. Three other stations were also
added; one on Ascension Island in the Atlantic Ocean, one on Diego Garcia Island in the Indian Ocean and one in Australia.
The group also participated to two IERS activities; namely, the definition of the SINEX version 2.0 and some analysis of the
stability of ERP’s. The objectives of the SINEX version 2.0 extensions were to accommodate the requirements of other
techniques and the inclusion of the normal equations for multi-techniques combinations.
Author
Data Processing; Earth Resources; Global Positioning System; Geodetic Surveys

20050192540 GeoForschungsZentrum, Potsdam, Germany
Report of the Tropospheric Working Group for 2001
Gendt, Gerd; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 339-344; In English; See also
20050192500; Original contains color illustrations; No Copyright; Avail: CASI; A02, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document

Starting in 1997 the IGS Final weekly combined tropospheric product (Gendt, 1996) is now available for more than 5
years. Its internal consistency, obtained by comparing the individual submissions to the combined result, has a standard
deviation of 2 to 3 mm in the zenith total delay (ZTD) for most Analysis Centers (AC), where the best ACs are approaching
the 2 mm level (see Gendt, 2001). The biases between the individual submissions had stabilized during the past two years,
being now in the band of 2 mm (Fig. 1). Recent changes in the analysis strategy by a few ACs gave only small jumps in the
bias. The used parameterization is also converging. All but one AC are using now the Niell mapping function. Various
elevation cut-off angles are applied (15 degrees by EMR, JPL, NGS; 10 by ESA, SIO; 7 by GFZ; 3 by CODE) with a clear
tendency for lower angles.
Derived from text
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20050192543 Bern Univ., Bern, Switzerland

2001/2002 Analysis Coordinator Report

Weber, R.; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 11-24; In English; See also
20050192500; Original contains color illustrations; No Copyright; Avail: CASI; A03, Hardcopy; Available from CASI on
CD-ROM only as part of the entire parent document
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This report complements the Analysis Activities Report given in the IGS Annual Report 2001/2002 (Weber, 2003). A
summary of the most important model changes and IGS Analysis Activities in 2001/2002 will be presented.
Author
International Cooperation; Global Positioning System

20050192544 Naval Observatory, Washington, DC, USA
IGS/BIPM Time Transfer Pilot Project
Ray, Jim R.; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 335-337; In English; See also
20050192500; No Copyright; Avail: CASI; AO1, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent
document

The IGS/BIPM Pilot Project to Study Accurate Time and Frequency Comparisons using GPS Phase and Code
Measurements is sponsored jointly with the Bureau International des Poids et Measures (BIPM). The project has been
underway since early 1998, with the main goal being to investigate and develop operational strategies to exploit geodetic GPS
methods for improved global availability of accurate time and frequency comparisons. The respective roles of the IGS and
BIPM are complementary and mutually beneficial. The IGS brings a global GPS tracking network, standards for continuously
operating geodetic, dual-frequency receivers, an efficient data delivery system, and state-of-the-art data analysis groups,
methods, and products. The BIPM and the timing laboratories contribute expertise in high-accuracy metrological standards
and measurements, timing calibration methods, algorithms for maintaining stable time scales, and formation and dissemination
of UTC.
Derived from text
Global Tracking Network; Metrology, Algorithms; Geodesy

20050192546 Grupo de Mecanica del Vuelo S.A., Madrid, Spain
IGS LEO Pilot Project
Boomkamp, H.; Dow, J. R.; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 355-359; In
English; See also 20050192500; Original contains color illustrations; No Copyright; Avail: CASI; AO1, Hardcopy; Available
from CASI on CD-ROM only as part of the entire parent document

In comparison to ground-based tracking systems like SLR or DORIS, on-board GPS offers the important advantage of
continuous tracking coverage of a low Earth orbit, without needing a complex network of tracking stations. To the LEO
missions this means that GPS has become an attractive, straightforward tracking system, which is why there will be five
operational low Earth orbiting satellites with a GPS receiver on board. To the IGS the LEO can form an orbiting tracking
station for the GPS constellation itself that may provide information that is not available from Earth-based stations. The
primary goal of the IGS LEO Pilot Project is to explore the ways in which LEO GPS data may enhance the IGS products.
The year 2001 marked the release of the first substantial LEO datasets, first from CHAMP and later from the SAC-C mission.
Some initial problems with SAC-C lead to a situation where most centers concentrated on the CHAMP data. The orbital height
of CHAMP varies from about 450 km just after launch to below 300 km at the end of its operational life (~2006 or later). At
this low altitude a satellite is very sensitive to orbit perturbations due to high-degree gravity field harmonics - which illustrates
the main mission objective - and due to atmospheric effects. Accordingly, the IGS Associate Analysis Centers that started
working on the CHAMP data soon found out that precise orbit determination for such low satellites is much more difficult than
it is for the GPS satellites.
Derived from text
Atmospheric Effects; Global Positioning System; Gravitational Fields; Orbit Determination; Orbit Perturbation

20050192548 Belgian Royal Observatory, Brussels, Belgium
Network Operations and Data Flow within the EPN
Bruyninx, Carine; Stangl, Gunter; International GPS Service 2001 - 2002 Technical Reports; September 2004, pp. 275-278;
In English; See also 20050192500; Original contains color illustrations; No Copyright; Avail: CASI; A01, Hardcopy;
Available from CASI on CD-ROM only as part of the entire parent document

The EUREF Permanent Network (EPN) was initiated in 1995 by the IAG sub-commission ‘EUREF’, responsible for the
European Reference Frame. It consists of GPS tracking stations, data centers and analysis centers organized following a
similar hierarchy as the IGS and based on voluntary contributions. The EPN has been submitting weekly network solutions
to the IGS since May 1996. What makes the EPN Regional Network different from most of the other Regional Networks
contributing to the IGS is that the EPN involves a larger number of different agencies (51!). The mutual friendly competition
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between the different agencies involved, drives the EPN to meet new challenges, e.g. the EUREF-IP activities. In addition,
thanks to its close link with the IGS, the EPN grows hand in hand with the IGS; promoting the IGS standards in Europe and
stimulating the European GPS community to evolve together with the IGS.

Derived from text
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20050192555 Laurin Publishing Co., Inc., Pittsfield, MA, USA
Dual-Wavelength Pumping Creates Gain in the S-Band
Hitz, Breck; Photoics Spectra; July 2005; ISSn 0731-1230; Volume 39, Issue 7, pp. 112-113; In English; Original contains
color illustrations; Copyright; Avail: Other Sources

Coarse wavelength division multiplexing is preferable to dense wavelength division multiplexing in many cases because
the coarsely multiplexed channels obviate the need for precision wavelength control in sources and passive components. But
the optical amplifier that works so well in dense multiplexing - the erbium-doped fiber type - lacks gain over the spectral
widths that are required for coarse multiplexing. Many laboratories around the world have investigated thulium-doped fiber
amplifiers because they provide gain in the S-band (1460 to 1530 nm) , but the pumping schemes have been complex and
inefficient. Recently, an international collaboration investigated what the researchers believe is a more efficient, dual
wavelength pumping scheme - one that utilizes readily available and inexpensive diode lasers operating at 690 nm.
Derived from text
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20050192597 NATO Consultation, Command, and Control Agency, The Hague, Netherlands
Dissemination of ISR Data in the Coalition Aerial Surveillance and Reconnaissance (CAESAR): Results and the Way
Ahead
Kreitmair, Thomas; Ross, Joe; Modelling and Simulation to Address NATO’s New and Existing Military Requirements;
October 2004, pp. 15-1 - 15-18; In English; See also 20050192588; Original contains color and black and white illustrations;
Copyright; Avail: CASI; A03, Hardcopy; Available from CASI on CD-ROM only as part of the entire parent document

In 2001, seven nations developing future Aerospace Ground Surveillance and Reconnaissance (AGS&R) applications
initiated the Coalition Aerial Surveillance and Reconnaissance (CAESAR) Project. This paper is focused on AGS&R, which
provides a substantial subset of the overall Intelligence Surveillance and Reconnaissance (ISR) effort. The findings presented
in this paper are based on a set of exercises conducted from project inception up to June 2004. Several AGS&R architectures
were tested with numerous sensor and exploitation capabilities providing support. The sensors applied included JSTARS,
ASTOR, HORIZON, CRESO, GLOBAL HAWK and RADARSAT-2. These sensors were used to provide Ground Moving
Target Indicator (GMTI) data, Synthetic Aperture Radar (SAR) images and Link 16 Ground Tracks to airborne and ground
based exploitation stations. Within the AGS&R architecture, various data streams are stored and made accessible through a
CAESAR Shared Database (CSD), which supports network centric operations. Some of the features of the CSD are explained.
The Multi-Sensor Aerospace-Ground Joint Interoperable Intelligence Surveillance and Reconnaissance Coalition (MAJIIC)
project will expand on the findings of CAESAR in the years 2005 to 2009.
Author
Aerial Reconnaissance; Space Surveillance (Spaceborne); Space Surveillance (Ground Based); Synthetic Aperture Radar;
Intelligence; Radarsat; Radar Imagery

20050192604 Swedish Defence Research Establishment, Linkoeping, Sweden
High-Resolution Environment Models to Support Rapid and Efficient Mission Planning and Training
Ahlberg, Simon; Soederman, Ulf; Persson, Asa; Elmqvist, Magnus; Modelling and Simulation to Address NATO’s New and
Existing Military Requirements; October 2004, pp. 5-1 - 5-12; In English; See also 20050192588; Original contains color and
black and white illustrations; Copyright; Avail: CASI; A03, Hardcopy; Available from CASI on CD-ROM only as part of the
entire parent document

Modern conflict situations set new requirements for mission planning and mission rehearsal systems Rapid and
appropriate reactions to new situations require updated geographic information and intelligence information about the area of
interest. In many cases, this information is inaccurate, outdated or even unavailable. Therefore, new data acquisition and
automatic processing methods are required. In this paper we present recent results from the Sensor Technology Division of
the Swedish Defence Research Agency, where we have developed new methods for extracting terrain features from high
resolution laser radar data and imager from airborne platforms. By using modern high-resolution sensors and new automatic

130


http://www.sti.nasa.gov/cprice.pdf
http://www.sti.nasa.gov/cprice.pdf

sensor data processing methods, we are able to produce data that can be used in C2 systems for mission planning and for
building realistic virtual training environments to gain mission critical local knowledge about the area of operations.
Author
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20050194569 NASA Langley Research Center, Hampton, VA, USA
Graphical Analysis of Electromagnetic Coupling on B-737 and B-757 Aircraft for VOR and LOC IPL Data
Jafri, Madiha; Ely, Jay; Vahala, Linda; [2005]; 4 pp.; In English; 2005 IEEE/ACES International Conference on Wireless
Communications and Applied Computational Electromagnetics, 3-7 Apr. 2005, Honolulu, HI, USA; Original contains color
illustrations
Contract(s)/Grant(s): 23-079-30-10; No Copyright; Avail: CASI; AO1, Hardcopy

Electromagnetic coupling measurements were performed from numerous passenger cabin locations to aircraft instrument
landing system localizer (LOC) and VHF Omni-Ranging (VOR) systems. This paper presents and compares the data for B-757
and B-737 airplanes, and provides a basis for fuzzy modeling of coupling patterns in different types of airplanes and airplanes
with different antenna locations.
Author
Boeing 737 Aircraft; Boeing 757 Aircraft; Electromagnetic Coupling; Instrument Landing Systems; Vhf Omnirange
Navigation; Computer Graphics

20050195835 NASA Glenn Research Center, Cleveland, OH, USA
Seven Years of ACTS Technology Verification Experiments Reviewed
Acosta, Roberto J.; Johnson, Sandra K.; McEntee, Kathleen M.; Gauntner, William; Feliciano, Walber; Research and
Technology 1999; March 2000; 3 pp.; In English; No Copyright; Avail: CASI; AO1, Hardcopy

The Advanced Communications Technology Satellite (ACTS) was designed to achieve a 99.5-percent system availability
rate and signals with less than one error in 10(exp 7) bits throughout the continental USA. To accomplish such a high rate of
system availability, ACTS uses multiple narrow hopping beams and very small aperture terminal (VSAT) technology. In
addition, ACTS uses an adaptive rain fade compensation protocol to reduce the negative effects of propagation on the system.
To enhance knowledge on how propagation and system variances affect system availability, researchers at the NASA Glenn
Research Center at Lewis Field performed technology verification experiments over a 7-yr period (from September 1993 to
the present). These experiments include TIVSAT System Availability, Statistical Rain Fade Compensation Characterization,
Statistical Characterization of Ka-Band Propagation Effects on Communication Link Performance, and Multibeam Antenna
Performance.
Author
ACTS; System Effectiveness; Reliability Analysis;, Communication Equipment; Data Transmission

20050195841 NASA Glenn Research Center, Cleveland, OH, USA
Antennas Designed for Advanced Communications for Air Traffic Management (AC/ATM) Project
Zakrajsek, Robert J.; Research and Technology 1999; March 2000; 2 pp.; In English; Original contains color illustrations; No
Copyright; Avail: CASI; AO1, Hardcopy

The goal of the Advanced Communications for Air Traffic Management (AC/ATM) Project at the NASA Glenn Research
Center at Lewis Field is to enable a communications infrastructure that provides the capacity, efficiency, and flexibility
necessary to realize a mature free-flight environment. The technical thrust of the AC/ATM Project is targeted at the design,
development, integration, test, and demonstration of enabling technologies for global broadband aeronautical
communications. Since Ku-band facilities and equipment are readily available, one of the near-term demonstrations involves
a link through a Kuband communications satellite. Two conformally mounted antennas will support the initial AC/ATM
communications links. Both of these are steered electronically through monolithic microwave integrated circuit (MMIC)
amplifiers and phase shifters. This link will be asymmetrical with the downlink to the aircraft (mobile vehicle) at a throughput
rate of greater than 1.5 megabits per second (Mbps), whereas the throughput rate of the uplink from the aircraft will be greater
than 100 kilobits per second (kbps). The data on the downlink can be narrow-band, wide-band, or a combination of both,
depending on the requirements of the experiment. The AC/ATM project is purchasing a phased-array Ku-band transmitting
antenna for the uplink from the test vehicle. Many Ku-band receiving antennas have been built, and one will be borrowed for
a short time to perform the initial experiments at the NASA Glenn Research Center at Lewis Field. The Ku-band transmitting
antenna is a 254-element MMIC phased-array antenna being built by Boeing Phantom Works. Each element can radiate 100
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mW. The antenna is approximately 43-cm high by 24-cm wide by 3.3-cm thick. It can be steered beyond 60 from broadside.
The beamwidth varies from 6 at broadside to 12 degrees at 60 degrees, which is typical of phased-array antennas. When the
antenna is steered to 60 degrees, the beamwidth will illuminate approximately five satellites on the orbital arc. Spread
spectrum techniques will be employed to keep the power impinging on the adjacent satellites below their noise floor so that
no interference results. This antenna is power limited. If the antenna elements (currently 254) are increased by a factor of 4
(1024) or 16 (4096), the gain will increase and the beamwidth will decrease in proportion. For the latter two antenna sizes,
the power must be ‘backed off” to prevent interference with the neighboring satellites. The receiving antenna, which is
approximately 90-cm high, 60-cm wide, and 3.5-cm thick, is composed of 1500 phased-array elements. The system
phased-array controller can control both a 1500-element receiving antenna and a 500-element transmitting antenna. For
ground testing, this controller will allow manual beam pointing and polarization alignment. For normal operation, the system
can be connected to the receiving antenna and the navigation system for real-time autonomous track operation. This will be
accomplished by first pointing both antennas at the satellite using information from the aircraft data bus. Then, the system
phased-array controller will electronically adjust the antenna pointing of the receiving antenna to find the peak signal. After
the peak signal has been found, the beam of the transmitting antenna will be pointed to the same steering angles as the
receiving antenna. For initial ground testing without an aircraft, the ARINC 429 data bus (ARINC Inc., Annapolis, Maryland)
will be simulated by a gyro system purchased for the follow-on to the Monolithic Microwave Integrated Circuit (MMIC)
Arrays for Satellite Communication on the Move (MASCOM) Project. MASCOM utilized the Advanced Communications
Technology Satellite (ACTS) with a pair of Ka-band experimental phased-array antennas.

Author

Air Traffic Control; Antenna Design;, Communication Satellites; Autonomy

20050195885 NASA Glenn Research Center, Cleveland, OH, USA
Internet-Protocol-Based Satellite Bus Architecture Designed
Slywczak, Richard A.; Research and Technology 2003; May 2004; 2 pp.; In English; Original contains black and white
illustrations; No Copyright; Avail: CASI; AO1, Hardcopy

NASA is designing future complex satellite missions ranging from single satellites and constellations to space networks
and sensor webs. These missions require more interoperability, autonomy, and coordination than previous missions; in
addition, a desire exists to have scientists retrieve data directly from the satellite rather than a central distribution source. To
meet these goals, NASA has been studying the possibility of extending the Transmission Control Protocol/Internet Protocol
(TCP/1P) suite for spacebased applications.
Derived from text
Internets; Protocol (Computers);, Webs; Architecture (Computers)

20050196145 Air Force Flight Test Center, Edwards AFB, CA USA
Data Communications Over Aircraft Power Lines
Tian, Hal; Trojak, Tom; Jones, Charles; Jun. 2005; 12 pp.; In English
Contract(s)/Grant(s): F04700-02-D-0005
Report No.(s): AD-A435026; AFFTC-PA-05139; XC-412/TW/ENTI; No Copyright; Avail: CASI; A03, Hardcopy

This paper introduces a study of the feasibility and initial hardware design for transmitting data over aircraft power lines.
The intent of this design is to significantly reduce the wiring in the aircraft instrumentation system. The potential usages of
this technology include Common Airborne Instrumentation System (CAIS) or clock distribution. Aircraft power lines channel
characteristics are presented and Orthogonal Frequency Division Multiplexing (OFDM) is introduced as an attractive
modulation scheme for high-speed power line transmission. A design of a full-duplex transceiver with accurate frequency
planning is then discussed. A general discussion of what communications protocols are appropriate for this technology is also
provided.
DTIC
Communication Cables; Data Transmission; Power Lines

20050196255 Northwestern Univ., Evanston, IL USA

Cross-Layer Wireless Resource Allocation

Berry, Randall A.; Yeh, Edmund M.; Jun. 2005; 11 pp.; In English

Contract(s)/Grant(s): DAAD19-03-1-0229; CCR-0313329

Report No.(s): AD-A435199; ARO-45187.5-CI-YIP; No Copyright; Avail: Defense Technical Information Center (DTIC)
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A fundamental problem in networking is the allocation of limited resources among the users of the network. In a
traditional layered network architecture, the resource to be allocated at the medium access control (MAC) and network layers
is the use of communication links, viewed as ‘bit pipes’ that deliver data at a fixed rate with occasional random errors. This
bit pipe is a simple abstraction of the underlying physical and data link layers. There is growing awareness that this simple
bit-pipe view is inadequate, particularly in the context of modern wireless data networks. Indeed, as highlighted throughout
this issue, significant performance gains can be achieved by various cross-layer approaches, i.e., approaches that jointly
consider physical layer and higher networking layer issues in an integrated framework. In this article, we consider several
basic cross-layer resource allocation problems for wireless fading channels. Here, the resources to be allocated include the
transmission power and rate assigned to each user. In modern wireless systems, a variety of link adaptation techniques such
as adaptive modulation and coding or variable rate spreading are employed that enable a user’s data rate to be adapted over
time based in part on time varying channel fading. This results in a physical layer that is no longer well modeled as a fixed-rate
bit pipe; instead, a much richer abstraction is required. In this setting, our focus is on characterizing fundamental performance
limits, taking into account both network layer QoS and physical layer performance. We note that at the physical layer,
fundamental communication limits established by information theory are, in many cases, well understood. However, when
higher-layer objectives such as delay are taken into account, much less is known about fundamental performance tradeoffs.
The problems surveyed in this article are attempts to address such basic questions.

DTIC
Electromagnetic Interference; Fading; Multichannel Communication; Resource Allocation; Resources Management; Wireless
Communication

20050196616 NASA Glenn Research Center, Cleveland, OH, USA
Ferroelectric/Semiconductor Tunable Microstrip Patch Antenna Developed
Romanofsky, Robert R.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; AO1,
Hardcopy

A lithographically printed microwave antenna that can be switched and tuned has been developed. The structure consists
of a rectangular metallic “patch’ radiator patterned on a thin ferroelectric film that was grown on high-resistivity silicon. Such
an antenna may one day enable a single-phased array aperture to transmit and receive signals at different frequencies, or it may
provide a simple way to reconfigure fractal arrays for communications and radar applications.
Derived from text
Ferroelectricity; Semiconductors (Materials); Microwave Antennas

20050196618 NASA Glenn Research Center, Cleveland, OH, USA
High-Efficiency Wide-Band Suspended Patch Antenna Array Demonstrated
Simons, Rainee N.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; A01,
Hardcopy

A four-element, suspended patch antenna array that has a parasitic patch layer on top and is electromagnetically coupled
to an inverted microstrip feed for linear polarization was demonstrated at K-band frequencies. The layout of the array is shown
in the following figure. The antenna has the following advantages over conventional microstrip antennas: 1. The inverted
microstrip has lower losses, which result in higher gain and efficiency. 2. The inverted microstrip is easier to fabricate, because
the strip width is wider for a given characteristic impedance. 3. A conventional proximity-coupled patch antenna requires a
substrate for the feed and a superstrate for the patch. However, the inverted microstrip-fed patch antenna makes use of a single
substrate and, hence, is lightweight and inexpensive. 4. Electromagnetic coupling results in a wider bandwidth.
Derived from text
Antenna Arrays; Broadband; Fabrication; Microstrip Antennas; Patch Antennas

20050196619 NASA Glenn Research Center, Cleveland, OH, USA
Microelectromechanical Systems (MEMS) Actuator for Reconfigurable Patch Antenna Demonstrated
Simons, Rainee N.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

A microstrip patch antenna with two contact actuators along the radiating edges for frequency reconfiguration was
demonstrated at K-band frequencies. The layout of the antenna is shown in the following figure. This antenna has the
following advantages over conventional semiconductor varactor-diode-tuned patch antennas: 1. By eliminating the
semiconductor diode and its nonlinear I-V characteristics, the antenna minimizes intermodulation signal distortion. This is
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particularly important in digital wireless systems, which are sensitive to intersymbol interference caused by intermodulation
products. 2. Because the MEMS actuator is an electrostatic device, it does not draw any current during operation and, hence,
requires a negligible amount of power for actuation. This is an important advantage for hand-held, battery-operated, portable
wireless systems since the battery does not need to be charged frequently. 3. The MEMS actuator does not require any special
epitaxial layers as in the case of diodes and, hence, is cost effective.

Derived from text

Microelectromechanical Systems, Actuators; Microstrip Antennas; Intermodulation

20050196739 Department of Justice, Washington, DC, USA
U.S. Department of Justice Office of Inspector General Report to Congress on Implementation of Section 1001 of the
USA Patriot Act (as required by Section 1001(3) of Public Law 107-56)
Jan. 2004; 26 pp.; In English
Report No.(s): PB2005-109060; No Copyright; Avail: CASI; A03, Hardcopy

Section 1001 of the USA PATRIOT Act (Patriot Act), Public Law 107-56, directs the Office of the Inspector General
(OIG) in the U.S. Department of Justice (DOJ or Department) to undertake a series of actions related to claims civil rights
or civil liberties violations allegedly committed by DOJ employees. also requires the OIG to provide semiannual reports to
Congress on the implementation of the OIGs responsibilities under Section 1001. This report fourth since enactment of the
legislation in October 2001 summarizes the OIGs Section 1001-related activities from June 16, 2003, through December 15,
2003.
NTIS
Congressional Reports; Intelligence; Law (Jurisprudence); Public Law; Terrorism

20050196740 Department of Justice, Washington, DC, USA
Department of Justice Office of Inspector General Report to Congress on Implementation of Section 1001 of the USA
Patriot Act (as required by Section 1001(3) of Public Law 107-56). March 2005
Mar. 2005; 24 pp.; In English
Report No.(s): PB2005-109059; No Copyright; Avail: CASI; A03, Hardcopy

Section 1001 of the USA PATRIOT Act (Patriot Act), Public Law 107-56, directs the Office of the Inspector General
(OIG) in the U.S. Department of Justice (DOJ or Department) to undertake a series of actions related to claims civil rights
or civil liberties violations allegedly committed by DOJ employees. also requires the OIG to provide semiannual reports to
Congress on the implementation of the OIGs responsibilities under Section 1001. This report sixth since enactment of the
legislation in October 2001 summarizes the OIGs Section 1001-related activities from June 22, 2004, through December 31,
2004.
NTIS
Congressional Reports; Intelligence; Law (Jurisprudence); Public Law; Terrorism

20050196756  General Accounting Office, Washington, DC, USA
Defense Acquisitions: Resolving Development Risks in the Army’s Networked Communications Capabilities Is Key to
Fielding Future Force
Jun. 2005; 50 pp.; In English
Report No.(s): PB2005-108327; GAO-05-669; No Copyright; Avail: CASI; A03, Hardcopy

The Army has embarked on a major transformation of its force. Central to this transformation is the Future Combat
Systems (FCS), a $108 billion effort to provide warfighters with the vehicles, weapons, and communications needed to identify
and respond to threats with speed, precision, and lethality. Establishing reliable, robust communications and networking
capabilities is key to FCS’s success. Each of the systems integral to the FCS communications network- the Joint Tactical Radio
System (JTRS), the Warfighter Information Network-Tactical (WIN-T), and the System of Systems Common Operating
Environment (SOSCOE)-rely on significant advances in current technologies and must be fully integrated to realize FCS.
Given the complexity and costs of this undertaking, GAO was asked to review each of these key development efforts to
identify any risks that may jeopardize the successful fielding of FCS.
NTIS
Communication Networks; Radio Communication; Telecommunication; Military Operations
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20050196805 Raytheon Co., USA, Chemfab Corp., USA, NASA Glenn Research Center, Cleveland, OH, USA
Biaxial Testing of High-Strength Fabric Improves Design of Inflatable Radar Domes
Krause, David L.; Bartolotta, Paul A.; Research and Technology 2000; March 2001; 3 pp.; In English; No Copyright; Avail:
CASI; A01, Hardcopy

Large radar installations around the globe continuously watch the skies, unobtrusively providing security to the USA;
these systems have been in active use for the past 50 years. Often situated in extreme environments, the radar dishes require
shielding from the harsh elements. Air-inflated domes (over 100 ft in diameter) are one structure of choice for providing this
essential protection. The radomes are constructed from highstrength fabric that is strong enough to withstand the inflation
pressure, high winds, and other environmental loads, yet transparent to the microwave signal to allow precise radar mapping.
This fabric is woven from glass fibers for high strength and embedded in a polytetrafluoroethylene resin matrix, akin to the
nonstick coatings used on cookware.
Derived from text
Radar; Surveillance Radar; Fiber Strength

20050199440 NASA Glenn Research Center, Cleveland, OH, USA
Phased-Array Satcom Antennas Developed for Aeronautical Applications
Kerczewski, Robert J.; Research and Technology 2000; March 2001; 2 pp.; In English; No Copyright; Avail: CASI; A0,
Hardcopy

The Advanced Communications (AC) for Aeronautics research at the NASA Glenn Research Center integrates both
aeronautics and space communications technologies to achieve the national objective of upgrading the present National
Airspace System infrastructure by responding to the agency’s aviation capacity and safety goals. One concept for future air
traffic management, free flight, presents a significantly increased demand for communications systems capacity and
performance in comparison to current air traffic management practices. Current aeronautical communications systems are
incapable of supporting the anticipated demands, and the new digital data communications links that are being developed, or
are in the early stages of implementation, are not primarily designed to carry the data-intensive free flight air traffic
management (ATM) communications loads. Emerging satellite communications technologies are the best potential long-term
solution to provide the capacity and performance necessary to enable a mature free flight concept to be deployed. NASA
AC/ATM funded the development of a Boeing-designed Ku-band transmit phased-array antenna, a combined in-house and
contract effort. Glenn designed and integrated an Aeronautical Mobile Satellite Communications terminal based on the
transmit phased-array antenna and a companion receive phased-array antenna previously developed by Boeing.
Derived from text
Antenna Arrays, Satellite Communication; Aeronautical Satellites

33
ELECTRONICS AND ELECTRICAL ENGINEERING
Includes development, performance, and maintainability of electrical/electronic devices and components; related test equipment; and

microelectronics and integrated circuitry. for related information see also 60 Computer Operations and Hardware; and 76 Solid-State
Physics. For communications equipment and devices see 32 Communications and Radar.

20050188558 Signal Science, Inc., Rochester, NY USA

Ultra-low Power Sentry for Ambient Powered Smart Sensors

Moule, Eric; Bocko, Mark; May 2005; 33 pp.; In English; Original contains color illustrations
Contract(s)/Grant(s): N0O0014-04-M-0049

Report No.(s): AD-A433896; No Copyright; Avail: Defense Technical Information Center (DTIC)

The basic circuit operation of the power sentry system was presented previously in the 3rd Quarterly Report, but it has
been updated and included again as a reminder. The proposed power sentry system requires several components to realize the
signal processing technique for monitoring a sensor output to detect the presence of signals with defined frequency and
amplitude properties. In this section, each component’s role within the system will be described to provide a general
understanding of how the implemented circuit design performs the desired function.

DTIC
Detection; Low Frequencies; Signal Processing
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20050188566 Space and Naval Warfare Systems Center, San Diego, CA USA
Thermal Pixel Array Characterization for Thermal Imager Test Set Applications
Bendall, Ike; Michno, Ted; Williams, Don; Holck, Matthew; Bates, Richard; Lopez-Alonso, Jose M.; Giannaris, Robert J.;
Perkins, Gordon; Marlin, H. R.; Aug. 2001; 8 pp.; In English; Original contains color illustrations
Report No.(s): AD-A434119; No Copyright; Avail: CASI; A02, Hardcopy

An array of thermal emitters has been developed for use in a portable test set to enable field testing of low-performance
infrared imaging systems and seekers. It is not known if this technology can be used to evaluate the performance of
state-of-the-art thermal imagers. This paper describes the preliminary measurements of thermal pixel array (TPA)
performance. The radiant output of TPA was measured as a function of pattern size and drive voltage. Simple models were
developed that agree with many aspects of the experimental data. Spatial and temporal noise characteristics of the TPA have
been ascertained through three-dimensional noise analysis. Detection algorithms were used to compare images of test patterns
produced by the TPA to images of similar test patterns produced by a standard blackbody.
DTIC
Black Body Radiation; Characterization; Infrared Detectors, Infrared Imagery; Pattern Recognition, Pixels; Thermal
Mapping

20050188578 Space and Naval Warfare Systems Center, San Diego, CA USA
A Real-Time Infrared Scene Simulator in CMOS/SOI MEMS
Popp, Jeremy D.; Offord, Bruce; Bates, Richard; Marlin, H. R.; Hutchens, Chris; Huang, Derek; Aug. 2001; 4 pp.; In English;
Original contains color illustrations
Report No.(s): AD-A434189; No Copyright; Avail: CASI; AO1, Hardcopy

A 64 x 128 real-time infrared (RTIR) complementary metal-oxide semiconductor (CMOS)/silicon-on-insulator (SOI)
scene generation integrated circuit (IC) is described. The RTIR IC offers real-time dynamic thermal scene generation. This
system is a mixed-mode design, with analog scene information written and stored into a thermal pixel array. The design uses
micro-electromechanical sensors (MEMS) in conjunction with SSC San Diego’s 0.8-micrometer CMOS/SOI process to
develop a RTIR IC scene generator. The objective of this RTIR project is to develop a reliable prototype infrared (IR) test set
for use in calibration and testing of IR systems, including built-in-test to ensure the real-time reliability of IR sensing systems.
The potential of RTIR as built-in-test equipment (BITE) is to improve the reliability of IR sensors, thus lowering the overall
system cost of operation. Infrared scene simulators that use bulk CMOS/MEMS have been reported previously; however, this
work uses SOI as the starting material. The MEMS area is scaled down to create higher density pixel arrays, with low leakage
at higher temperatures.
DTIC
CMOS; Infrared Detectors; Infrared Radiation; Integrated Circuits; Microelectromechanical Systems; Pixels; Real Time
Operation; Scene Generation; Simulators

20050188582  Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Optic