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Disclaimer 
This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or use- 
fulness of any information, apparatus, product, or process disclosed, 
or represents that its use would not infringe privately owned rights. 
Reference herein to any specific commercial product, process, or 
service by trade name, trademark, manufacturer, or otherwise does 
not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or 
any agency thereof. The views and opinions of authors expressed 
herein do not necessarily state or reflect those of the United States 
Government or any agency thereof. 

This report has been reproduced directly from the best available 
COPY- 

Available to DOE and DOE contractors from the Office of 
Scientific and Technical Information, 175 Oak Ridge Turnpike, 
Oak Ridge, TN 37831; prices available at (615) 576-8401. 

Available to the public from the National Technical Information 
Service, U.S. Department of Commerce, 5285 Port Royal Road, 
Springfield, VA 22161; phone orders accepted at (703) 487-4650. 
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4.1 The AGTSR Consortium: An Update 

Abstract 

Daniel B. Fant (dfmt@mail.clemson.edu; 803-656-2267) 
Lawrence P. Golan (803-656-2267) 

South Carolina Energy Research and Development Center 
Clemson University 

Clemson, South Carolina 29634 

The Advanced Gas Turbine Systems 
Research (AGTSR) program is a collaborative 
University-Industry R&D Consortium that is 
managed and administered by the South Carolina 
Energy R&D Center. AGTSR is a nationwide 
consortium dedicated to advancing land-based gas 
turbine systems for improving future power 
generation capability. It directly supports the 
technology-research arm of the ATS program and 
targets industry-defined research needs in the areas 
of combustion, heat transfer, materials, 
aerodynamics, controls, alternative fuels, and 
advanced cycles. The consortium is organized to 
enhance U.S. competitiveness through close 
collaboration with universities, government, and 
industry at the R&D level. AGTSR is just 
finishing its third year of operation and is 
sponsored by the U.S. DOE - Morgantown 
Energy Technology Center. The program is 
scheduled to continue past the year 2000. This 
update will serve to review the AGTSR triad, 
which consists of university/industry R&D 
activities, technology transfer programs, and trial 
student programs. 

At present, there are 78 performing 
member universities representing 36 states, and six 
cost-sharing U.S. gas turbine corporations. Three 
RFP's have been announced and the fourth RFP is 
expected to be released in December, 1995. There 
are 31 research subcontracts underway at 
performing member universities. AGTSR has also 
organized three workshops, two in combustion 
and one in heat transfer. A materials workshop is 
in planning and is scheduled for February, 1996. 
An industrial internship program was initiated this 
past summer, with one intern positioned at each of 
the sponsoring companies. The AGTSR 
consortium nurtures close industry-university- 
government collaboration to enhance synergism 
and the transition of research results, accelerate 
and promote evolutionary-revolutionary R&D, 
and strives to keep a prominent U.S. industry 
strong and on top well into the 21st century. This 
paper will present the objectives and benefits of 
the AGTSR program, progress achieved to date, 
and future planned activity in fiscal year 1996. 

Introduction 

Natural gas turbine systems are rapidly 
becoming one of the prime technologies for 
generating electricity. Within the next 20 years, 
natural gas turbines could produce at least half of 
the new power-generating capacity in the United 
States. Natural gas turbine power plants are also 
attractive in other parts of the world where the 

The AGTSR researchconsortium is sponsored by the U.S. 
DOE - Morgantown Energy Technology Center, under 
cooperative agreement DE-FC2 1 -92MC2906 1 with the 
South Carolina Energy R&D Center. 
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demand is even stronger, because they can be 
quickly fabricated and installed with relatively low 
capital costs. In addition, the use of industrial gas 
turbines as power generators in urban areas is 
growing as the concept of distributed or dispersed 
power is embraced by an increasing number of 
utilities and independent power producers. 
Generally, the installation costs of small-moderate 
gas turbine generator systems are less than those 
of large central power plants, which makes 
dispersed power very attractive in terms of dollars 
per kilowatt. 

To ensure that the United States remains 
the world turbine leader, the Department of 
Energy is working with U.S. turbine manufacturers 
in an 8-year program to develop an advanced, 
ultra-high-efficiency, environmentally superior 
turbine system that will be less expensive than 
today's systems. Specifically, development of 
advanced turbine systems will lead to: 

*Energy efficiencies well exceeding 
60%, more than 15% higher than 
the best gas-fired turbine systems 
available today. 

*Fuel flexibility - the capability of using 
natural gas today and clean gas from 
coal or biomass in the future. 

*Significantly improved environmental 
performance, with nitrogen oxide 
emissions well under half of today's 
utility turbines. 

-Reduction in the costs of electric 
power, resulting in savings to 
consumers. 

*Increased competitiveness of the U.S. 

turbine industry, which already leads 
the world in turbine technology but 
faces increasing competition abroad. 

*Increased competitiveness of U.S. 
manufacturers, particularly those 
whose product costs are significantly 
influenced by the cost of buying 
electricity. 

High-efficiency turbine systems will also 
reduce U.S. fuel consumption by helping us 
become more energy-efficient. Introducing 
advanced turbine systems into the power market 
by the year 2000 could result in a savings of 
energy equivalent to more than 100 million barrels 
of oil annually by 2020. 

The Advanced Gas Turbine Systems 
Research (AGTSR) program is considered a subset 
of the Advanced Turbine System (ATS) 
prototype program. The AGTSR consortium is 
closely tied to ATS technologyneeds and has the 
potential to strongly impact the future design of 
land-based gas turbine systems. AGTSR was 
established to pursue, in a concerted fashion, the 
research needs as defined by the ATS industry. 
AGTSR is a valuable resource that promotes 
collaborative R&D and multidisciplinary education 
in coordination with industry, university, and 
government gas turbine R&D activities. 

AGTSR will contribute to the scientific 
foundation of the 21st century land-based gas 
turbine engine. The U.S. Department of Energy 
and the Nation's leading gas turbine manufacturers 
have,embarked upon the ATS program to develop 
future power generation systems that utilize 
advanced gas turbines in the new century. 
Developing ultra clean, high-efficiency turbines 
will require substantial leaps forward in the 
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following: higher operating temperatures for more efficient 
systems. 

*The science of high-temperature 
corrosion-resistant coatings. 

*The understanding of complex heat 
transfer, aerodynamic, and 
combustion phenomena. 

*The integration and analysis of 
innovative thermodynamic cycles. 

*The knowledge of how pollutants are 
formed when natural gas and other fuels 

are burned in a turbine, and how they 
may be prevented fiom forming. 

The South Carolina Energy Research & 
Development Center is coordinating and managing 
a consortium of 78 universities in 36 states that is 
providing these technological advances and 
establishing this fundamental base of knowledge. 
Under the Department of Energy's oversight, the 
consortium brings together the engineering and 
science departments of the Nation's leading 
universities and the industrial turbine developers 
to ensure that the next generation of natural gas 
turbines is built on a solid base of knowledge. The 
consortium's projects will be critical to the U.S.'s 
continued world leadership in turbine technology 
for the 21st century. The consortium was formed 
in 1992 and will continue through 2000. There are 
3 1 university research projects underway selected 
by the consortium's industrial members. Each 
focuses on obstacles applicable to the entire 
industry, and for which university research is 
most appropriate. Topic areas include: 
combustion to improve fuel utilization and 
minimize environmental impact; heat transfer and 
aerodynamics to improve turbine blade life and 
performance; and materials and coatings to permit 

Program Objectives 

The Advanced Gas Turbine Systems 
Research (AGTSR) program is a unique, industry- 
oriented university research program with several 
objectives in mind: 

*contribute to the technology-research 
base to support the Advanced 
Turbine Systems (ATS) prototype 
program for both industrial and utility 
applications. 

*actively seek industry collaboration 
and strive to transition research results 
to ATS and fbture growth power 
generation systems that utilize 
stationary gas turbines in a combined- 
cycle fashion. 

*enhance gas turbine - power generation 
research activities at American 
universities and promote collaborative 
R&D with professors and their 
students developing projects focused 
on industry-defined issues. 

*enhance and develop new power 
system course development as related 
to stationary gas turbines, combined 
cycle and cogeneration areas; and 
sponsor undergraduate and graduate 
internships at industry labs or 
government facilities. 

*co-sponsor seminars, workshops, and 
specialty-topic meetings that directly 
contribute to the needs of the ATS and 



AGTSR programs. 

The AGTSR consortium is viewed as a 
synergistic program dedicated to interjecting fresh 
ideas and higher-risk research concepts from 
universities to industry's advanced gas turbine 
product line. The AGTSR central theme is to 
promote collaborative R&D and multidisciplinary 
engineering education. AGTSR encourages strong 
university-industry alliances in all of their research 
activities. These alliances will enable closer ties 
and interactions with respect to focused research 
activity and new educational opportunities to 
support the next frontier of land-based gas 
turbines, enhance U.S. competitiveness in the 
global market, and prepare us to meet 2 1 st century 
demands for advanced electrical power generation 
systems. AGTSR believes that consortia are an 
effective way of doing R&D, especially in the new 
century where industry is becoming shorter-term 
oriented and focused on day-to-day engineering 
problems. If in the 21st century we adopt the 
"old" way of doing R&D, university and industry 
will again become separated and we will start to 
lose our competitive edge in the worldwide 
market. 

Program Description 

The AGTSR consortium is a new way of 
handling collaborative R&D. After only three 
years, AGTSR is still plowing new ground for 
industry and continually seeks ways to improve 
the effectiveness of university-industry 
interactions. AGTSR is viewed as a model 
program with universities working together and 
with industry and government to produce new 
research results, concepts, and predictive 
techniques dedicated to advancing stationary gas 
turbine designs. AGTSR is considered a 
cooperative venture for the betterment of the U.S. 

economy and for supporting a prominent U.S. 
industry to keep it strong and on top in the next 
century. 

AGTSR Requests for Proposals are 
solicited on an annual basis with industry defining 
and prioritizing generic gas turbine research topics 
that are relevant to their needs and considered high 
payoff technology areas from the designer's 
perspective. The Industry Review Board (IRE3) 
reviews the university proposals and selects 
superior ones for award. Proposal evaluation 
criteria consists of: technical merit and relevance 
to ATS goals; scope and value of R&D versus 
cost; leveraging of facilities; timeliness of results 
and transition plan; collaboration with industry; 
and qualifications and gas turbine related 
experience of research team. 

The participating industrial members are 
AlliedSignal Engine Company, Allison Engine 
Company, General Electric, Pratt & Whitney of 
United Technologies, Solar Turbines, and 
Westinghouse Power Generation. All six of these 
IRE3 companies are cost-sharing AGTSR industrial 
members. Other members are the Electric Power 
Research Institute and the Gas Research Institute 
which represent the electric utility and industrial 
market segments that will purchase these advanced 
design gas turbines. The IlU3 is a very important 
facet of AGTSR, as it not only guides the 
technical thrust of the program but facilitates 
university-industry collaboration and ensures that 
university research studies make relevant 
technology contributions to the ATS program. 

Research work by the university 
participants will be performed in existing or 
upgraded facilities, so program funding will be 
spent mainly on R&D activities. Universities 
must take the lead in any research proposal, 
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however, they may subcontract with industry to 
support their research work. The work will 
generally be non-proprietary, with intellectual 
rights retained by the performing universities. All 
research results from the consortium are made 
available to the IRE!, DOE and other AGTSR 
participants. Participation in the program is open 
to accredited engineering schools in the United 
States. Membership requires that the university 
administration indicates support for their faculty's 
involvement with the program. There are no 
membership fees for university performing 
members. 

Results 

As of September 1995, seventy-eight 
universities have been granted performing member 
status, representing 36 states and 6 major cost- 
sharing corporations. To date, there have been 
three RFP announcements with a total of 155 
proposals submitted for competition. A total of 
31 research projects are now underway: 11 
projects are in combustion, 10 in heat transfer, 5 in 
aerodynamics, and 5 in materials. For the 1995 
FWP, proposals were reviewed and evaluated not 
only by the Industry Review Board but also by 
technical experts representing DOD, NASA, and 
DOE-Oak-Ridge . 

Figure 1. 1993 AGTSR Research Awards 

BRIGHAM YOUNG 
UCBERKELEY 
CLARKSON 
LEHIGH 

LSU 

PENN STATE 

TEXAS A&M 
PURDUE 

VANDERBILT 

VPI 

3D Combustion Model 
Catalytic combustion 
Iceformation design methoc 
Functionally Gradient 
Materials for TBC 
Improved blade heat 
transfer 
Superalloy TMF analysis 
NOx submodels 
Aero and heat transfer 
improvements 
NOx and CO submodels for 
LP flames 
Innovative fuellair flow 

DOD, NASA, and DOE do not vote or 
recommend proposals for funding, they only 
provided technical evaluation and advice to the 
IRE!. Since the outcome of this evaluation was 
considered quite effective by the IRB, AGTSR 
will continue this type of collaborative review 
process for future RFP's. 

Figures 1, 2, and 3 present the universities 
and associated research projects that were selected 
for award in 1993, 1994 and 1995, respectively. 
The trial educational portion of the AGTSR 
program motivates students and nurtures 
industrial internships to work more closely with 
companies and gain real-world engineering and 
design experience. At present, three trial programs 
are underway at the University of Minnesota, 
Clemson, and Clarkson University, dealing with 
undergraduate honors research projects. This 
program allows honor engineering students to be 
exposed to gas turbine R&D and work directly on 
a parent AGTSR research project. The AGTSR 
Industrial Intern program began during the summer 
of 1995. This program was highly recommended 
by the IRB. A total of thirteen applications were 
received and based on industries review and 
evaluation, six interns were selected to participate 
in the eight-week long program. Three interns 
from UC-Irvine were targeted for Solar Turbines, 
AlliedSignal, and P&W. An intern from Carnegie 
Mellon was positioned with GE-Corporate R&D, 
another from Central Florida joined Westinghouse 
- Orlando, and an intern from VPI joined Allison 
Engine Company in Indianapolis. All interns were 
graduate students and the intern from Carnegie 
Mellon was a post-doctorate student. The interns 
were paid a weekly stipend of $450 dollars per 
week. AGTSR received positive feedback from 
industry and interns, and plans are to at least 
double the number of interns in fiscal year 96 after 
AGTSR applies to DOE for this program 



expansion. Some constructive comments were to 
expand the program from 8-weeks to 10-weeks, 
distribute applications much earlier in the year, 
and provide an allowance of $1000 per intern to 
absorb dislocation expenses when traveling to the 
sponsoring company site. Depending on funding 
availability, the undergraduate research program 
may also be increased to 5- 10 additional students 
next year. New program direction and initiatives 
are established by means of workshops and 
focused specialty meetings. In addition, long- 
range technology priorities and research issues for 
yearly RFP announcements are periodically 
reviewed and updated by the IRB. 

Figure 2. 1994 AGTSR Research Awards 

UChRVINE Mixedness effects in LP 
Combustors 

CARNEGIE MELLON Optical heat flu sensor 
CENTRAL FLORIDA Steam effects on superalloyt 
CLEMSON Film cooling computational 

tool 
CORNELL PDF method for methane 

fuel 
GEORGIA TECH Combustion CVD for TBC 
MARYLAND Enhanced combustor pre- 

MIT Rotational effects on heat 

MICHIGAN STATE Steam vs air for blade 

MINNESOTA Film Cooling geometry 

OKLAHOMA Intercooler flow path 

PURDUE Multistage turbine 

WYOMING Turbulence effect on heat 

mixing 

transfer 

cooling 

effects 

analysis 

aerodynamics 

transfer 

Research results from the AGTSR program 
are made available through semi-annual technical 
progress reports and two-page executive 
summaries which are distributed to the IN3 
members. Copies of the full report are kept on file 
at SCERDC and may be requested by the IRE3 on 
an as-needed basis. The executive summaries are 
very useful to the IRB, as they help it stay abreast 

of new ideas, accomplishments, capabilities and 
collaborations. 

Figure 3. 1995 AGTSR Research Awards 

ARIZONA STATE 
CLEMSON UNIVERSITY 
CONNECTICUT 
CONNECTICUT 
GEORGIA TECH 
PENN STATE 

PENN STATE 

VANDERBILT KALTECH 
SYRACUSE 

Disk cooling effectiveness 
Closed-loop mist cooling 
Thermal barrier coatings 
Heat pipe vane cooling 
Active combustion control 
Modeling turbomachinery 
losses 
Combustion instability 
Inverse design methodologg 
Active combustion control 
framework 

The third RFP was released in December, 
1994, with proposals due in early March, 1995. 
Fifty-nine proposals were received under this 
RFP, and nine were recommended for funding by 
the IRJ3. This RFP focused on three main research 
areas: combustion instability, aerodynamics and 
heat transfer, and thermal barrier coatings. For the 
three AGTSR RFP's announced, an average of 20 
percent of the proposals submitted were selected 
for award. In the future, this rate may drop to 10- 
15 percent as the number of proposals increase 
and the funding level remains fairly constant until 
the year 2000. It is anticipated that a research 
base of 30-35 projects will remainactive in the 
AGTSR program. The average project length is 
three years. 

AGTSR has sponsored three workshops, 
two in combustion and one in heat transfer. An 
ATS Materials Workshop is being planned for 
February, 1996, in Charleston, SC. The Materials 
Workshop will be co-hosted with DOE 
Headquarters and Oak-Ridge. The first AGTSR 
Combustion Workshop was held at Vanderbilt 
University in February, 1994. At this workshop, 
the combustion instability topic was identified as 
a high-payoff research area by industry, and as a 
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result was included as one of the research topics in 
the 1995 RFP announcement. 

The second AGTSR Combustion 
Workshop was hosted by Purdue University and 
Allison Engine Company and took place at 
Indianapolis, March 27-29, 1995. Over 85 people 
attended this workshop and an industry panel was 
also assembled to discuss industries' problems and 
concerns in the combustion instability area that 
required further research to enable lean, premixed 
combustion under realistic ATS operating 
conditions. Some of the important research issues 
highlighted at the workshop were the need for high 
pressure scaling, the justification of dual-fuel 
research, the coupling of swirl-acoustics influence, 
and NASA-Lewis' offering of a National 
Combustor Code by FY99 to industry and 
universities. We still plan to have combustion 
workshops on an annual basis. The third AGTSR 
Combustion Workshop will be held in March, 
1996, at Lake Arrowhead, CA, hosted by UC- 
Irvine. This workshop will be organized in a more 
informal format -- AGTSR is considering a 
"Gordon-style" approach to review and discuss 
DOE sponsored combustion research activities. 

AGTSR recently organized their first 
specialty technical retreat on combustion 
instability. This retreat was hosted by Perm State 
University. This first such retreat was motivated 
by the need to bring university and industry 
researchers closer together in certain subthrust 
topics of a technical discipline -- in this case, 
combustion instabilities in lean, premixed systems. 
The intent is to have a higher level of interaction 
focusing just on the specialty topic, in contrast to 
workshops which are wider-scoped in their 
review. Additional retreats covering other 
specialty topics within the heat transfer, 
aerodynamics, and materials areas will be 

considered on an as-needed basis. The specialty 
meeting at Penn State resulted in an important 
action item: industry experts in combustion 
instability agreed to review the experimental 
design, modeling, and prediction capability set 
forth in the -new AGTSR proposals with the 
intent to mesh specific research/experimental 
deliverables with industry needs. This is a positive 
step in maintaining close collaboration with 
AGTSR combustion researchers on a regular basis. 

AGTSR's first heat transfer workshop, 
hosted by Clemson University, took place March 
1-3, 1995, at Hilton Head Island, SC. Over 70 
people participated at the workshop with a strong 
attendance from industry and university 
researchers in the field. Heat transfer experts from 
NASA-Lewis and Air Force also attended the 
workshop. Tom Bechtel, the director of METC, 
gave the keynote dinner address where he stressed 
the importance of ATS and urged industry and 
universities to continually strive to work closer 
together -- especially at the R&D level. Some of 
the key conclusions identified at the workshop 
addressed the need for coupled aero-cooling 
optimization methods, doing more hndamental 
work in disk cooling and cavity flows, closed-loop 
air-mist cooling concepts and new advanced yet 
simple methods for internal cooling augmentation, 
new cooling concepts for the turbine gas path 
endwall regions, unsteady blade vane passing 
influence on heat transfer and film-cooling, and 
inviting software companies to our workshops to 
better understand the heat transfer modeling issues 
of industry and universities. Heat transfer 
workshops will probably continue on a bi-annual 
basis. 

Daniel B. Fant and Lawrence P. Golan 
presented an AGTSR program update paper at the 
IGTI Turbo-Expo Conference in Houston, June, 
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1995. The paper was entitled "A Collaborative 
Venture: The Advanced Gas Turbine Systems 
Research Program." The paper was well attended 
in Houston and discussed the objectives and 
merits of the AGTSR research consortium, 
progress achieved to date, and future planned 
activity. The paper was presented in the session 
on industry, government, and university gas 
turbine consortia. 

Based on a recent AGTSR Faculty/Student 
Inventory Summary, our FY93 and FY94 research 
subcontracts have placed AGTSR in contact with 
nearly 200 professors and students nationwide. It 
is this type of outreach that will keep our land- 
based gas turbine business competitive in the 
world-wide market. In addition, AGTSR will 
continue to grow and impact students, professors 
and industry as we initiate more research projects 
and continue to nurture the industrial internship 
and undergraduate fellowship programs within the 
AGTSR educational mission. 

For the first two years of the AGTSR 
program, nearly $1.5 million dollars in cost-sharing 
has been achieved. This amount is essentially 
from three sources: Industry Review Board 
membership dues, cost-sharing from the 23 
university research subcontracts, and industry 
time for proposal reviews and evaluations and 
program related travel expense and technical 
coordination meetings. Cost-sharing should 
continue, as AlliedSignal just recently became a 
new industrial member and 9 new research 
projects were started in September, 1995. 

AGTSR recently became an affiliate 
member of the newly established Gas Turbine 
Association (GTA) that took over the charter of 
the American Gas Turbine Manufacturer's 
Association (AGTMA). The new chairman is Bill 

Day of United Technologies Turbo Power and the 
treasurer is Sy Ali of Allison. The executive 
director and spokesperson for GTA is Jeff 
Abboud. GTA is an advocate of gas turbine R&D 
and the ATS program. GTA had their first forum 
meeting in August, 1995, where they discussed gas 
turbine education and research needs, regulatory 
issues, and domestic and overseas marketing 
concerns. 

AGTSR has also submitted two 
technology briefs for the 1995 and 1996 IGTI 
Technology Reports, which represents a great 
way to publicize the AGTSR program worldwide. 
Five AGTSR Wpdate" Newsletters have been 
published and distributed to all university and IRE3 
members, METC and interested DOD and NASA 
personnel. 

Status and Future Plans 

The AGTSR program currently has 78 
Performing Members, representing 36 states, and 
six gas turbine manufacturers as Industrial 
Members. Thirty-one research subcontracts are 
now underway. Substantial research is already in 
place in the combustion and heat transfer areas. 
Aerodynamics and materials research needs to be 
boosted and will likely become higher priority 
topics in future RFP's. New topics, as defined by 
the IRB, may also be added, such as dual-fuel 
issues and sensors and controls for land-based 
systems. 

AGTSR continues to remain optimistic 
about maintaining funding for the outyears, even in 
light,of DOE changes and consolidation. AGTSR 
contains some key ingredients for 2 1 st century 
research consortia such as sound technical goals, 
close coordination with industry and universities, 
and economical and environmental attributes that 
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have substantial benefit at the state and national 
level. 

If the AGTSR budget remains fairly level, 
we plan on issuing yearly RFP’s to address all the 
important technology and research barriers 
identified by the IRB. AGTSR anticipates that Acknowledgements 
the 96RFP will be announced about the same time 
as last year, early December, with proposals due The research support provided to the 
in late February. During the fall, AGTSR will be South Carolina Energy Research and Development 
working with the IRB to finalize research topics Center is gratefully acknowledged. SCERDC 
and technology priorities. Proposals will continue ackmn+klges the assistance of the DOE Project 
to be evaluated, reviewed, and selected by the IRE3 Managers, Dr. Norman Holcombe and Mr. Charles 
with technical input and coordination from EPRI Zeh. SCERDC sincerely appreciates the 
and GRI. We plan on maintaining a research base assistance provided by our Industrial Review 
of between 30-35 researchsubcontracts out to the Board Members; Dr. Sy Ah, Dr. William Day, 
year 2000. Paul Bautista, Ihor Diakunchak, Dr. Arthur Cohn, 

Dr. James Corman, George Padgett and David 
In FY96, AGTSR plans to expand the Winstanley. 

industrial internship program and possibly start a 
companion industrial summer faculty program. References 
We will also continue with our Hotline program so 
that universities may highlight important research Allen, R. and p. Micheli, “The Advanced Gas 
accomplishments for industry on a timely basis. Turbine Systems Research Program: A Model for 
We plan on expanding our industry base by Industry, University and Government 
targeting coating and utility companies. Recently, Cooperation”, IGTI, The Hague, Netherlands, 
invitations have been extended to several firms to June 1994. 
join the AGTSR consortium. 

AGTSR, Combustion Technology Workshop 
With METC, we are coordinating a Proceedings, Vanderbilt University, February 

1994. 

AGTSR, Combustion Workshop II Proceedings, 
Pur& University, March 1995. 

AGTSR, Heat Transfer Workshop Proceedings, 
Hilton Head, SC, March 1995. 

complement industry’s short-term R&D focus. 
Please let us know if you have any suggestions to 
make our consortium stronger, more in-tune with 
industry, and more effective. 

technology matrix chart that will depict research 
program ties with university and industry 
partners. This matrix will be very useful in 
identifying research needs and facilitating the 
coordination and transition of research results and 
innovative design concepts to industry. 

The AGTSR program is progressing well 
with focused, industry-oriented, university Bajura, R.A., H.A. Webb and E.L. Parsons, “A 
research goals coupled with a long-term Proposed Plan for an Advanced Turbine Systems 
educational mission. AGTSR is an exciting and + Program,” In Proceedings of Workshop to DeJine 
timely consortium and is highly needed to Gas Turbine System Research Needs--I1 
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