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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 usefulness 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.” 
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Technical Quarterly Progress Report 
Advanced Gas Turbine Systems Research 

Cooperative Agreement DE-FC21MC29061 
April 1, 2001 to June 30, 2001 

 
 

ABSTRACT: 
 

 
The quarterly activities of the Advanced Gas Turbine Systems Research (AGTSR) 
program are described in this quarterly report.  As this program administers research,  we 
have included all program activity herein within the past quarter as dated.  More specific 
research progress reports are provided weekly at the request of the AGTSR COR and are  
being sent to NETL  As for the administration of this program, items worthy of note are 
presented in extended bullet format following the appropriate heading. 
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EXECUTIVE SUMMARY: 
 
 
MEMBERSHIP 
 

• At the close of the reporting period, the AGTSR Perfoming Membership held 
firm at 100 universities represented in 38 states. No new inquiries were 
received this reporting period. 

• By the close of the reporting period, the following IRB Membership fees were 
received: 

 
Full Member Associate Member 
General Electric Parker Hannifin 
Pratt & Whitney RAMGEN 
Rolls Royce Southern Company Services 
Siemens Westinghouse Woodward FST 
Solar Turbines 

• The Associate membership fee has not been received from EPRI. SCIES will 
follow up on this invoice in the third quarter. 

• No other membership activities occurred during this reporting period. 
 
 

ADMINISTRATION 
 

• The AGTSR Quarterly Report for the reporting period, January 1 to March 31, 
2000, was submitted to NETL on April 27, 2001. Dr. Norman Holcombe, 
Contract COR, requested modifications to the quarterly report. The modified 
report was submitted to NETL on June 26, 2001. Both reports were submitted 
to NETL in PDF format and on disk. 

• ·SCIES received notification from the AGTSR Contract Specialist, Alexis 
Puher, that five technical reports were delinquent. In a letter to Mr. Puher 
dated June 26, 2001, SCIES submitted the requested reports to Mr. Puher and 
requested assistance. All reports noted as delinquent had been submitted on 
time and several had been submitted several times. No response has been 
received from NETL regarding this issue. 

• On 25 June 2001, SCIES was notified by Dr. Norman Holcombe, AGTSR 
COR, that he has been replaced and effective immediately, he will be replaced 
by Tom George. Mr. George can be reached at 304-285-4825. 

• Normal administrative functions continued throughout the reporting period. 
 

TECHNOLOGY TRANSFER (Workshops and Education) 
 

• Combustion Workshop VIII is to be held July 31, August 1-2, 2001. This 
workshop will include a discussion of AGTSR Combustion projects plus 
discussion by the DOD and turbine industry of  combustion issues. 
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Registration numbers are not now available as the registration deadline is July 
16, 2001. 

• The AGTSR Materials Workshop II will be conducted in Greenville, SC on 
October 8-10, 2001. Plans are in progress. The workshop will include 
presentations by representatives of the turbine industry on needed gas turbine 
materials research and by university representatives on results of AGTSR 
sponsored gas turbine materials research projects. This workshop will be 
cohosted with Professor Maurice Gell of the University of Connecticut. A 
preliminary agenda has been sent to Professor Gell for comment and, as of the 
end of June, SCIES was awaiting a response. The preliminary agenda will be 
finalized and workshop registration materials will be mailed before the end of 
July. 

• Summary reports from nine Faculty Fellowships at IRB organizations are 
being compiled into a booklet for distribution. The Faculty Fellowship 
Program provided university faculty with valuable and unique opportunities 
for visits and short-term relocations (up to 3 months) to work with gas turbine 
manufacturers in research, engineering and design. The faculty members 
provided beneficial technology input to the gas turbine companies while 
receiving a greater understanding of the technology needs and issues of the 
gas  turbine industry. 

• The industrial experience gained by the AGTSR Fellows reduced the gap 
between the fundamental research typically conducted in university 
laboratories and the research implementation needs of the gas turbine 
industry. The AGTSR Faculty Fellowship Program: 
a. provided a mechanism to stimulate and accelerate the practical application 

of gas turbine R&D through faculty members working in industry 
b. furthered professional knowledge through faculty members pursuing 

practical research problems in industrial settings 
c. provided faculty perspectives to better prepare students for careers in the 

gas turbine industry 
d. enhanced industry-university interactions to develop long-term working 

relationships with U.S. gas turbine companies. 
• The Faculty Fellowship program will be considered for the NGT Program. 
• The names and company assignments for the 2001 AGTSR Student Internship 

Program has been submitted (Attachment I). This summer’s program is 
approximately halfway completed with no observed difficulties. A report 
containing student activities/comments will be released in the next reporting 
period. 

• SCIES/AGTSR has had several contacts with Mike Castro, a Ph.D. student at 
George Mason University. Mr. Castro’s Ph.D. thesis is to conduct an 
assessment of the AGTSR Program. 

• The AGTSR Success Stories have been submitted to NETL during this 
reporting period, April through June 2001 (Attachment II) 

 
 
. 
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EXPERIMENTAL: 

 
 
No experimental data to include from the administration of this program.  At the request 
of the AGTSR COR, weekly research progress reports are being sent to NETL   
 
 

 
 

RESULTS AND DISCUSSION: 
 

 
RESEARCH 

• Thirty five (35) proposals for university research projects in turbine technical 
areas have been submitted to SCIES in response to the year 2001 RFP no. 
NGT 01-01. The proposal due date was June 22. The number of proposals in 
each technical area are 14 in heat transfer, 14 in combustion, 5 in materials, 1 
in aerodynamics, and 1 in reliability, availability, and maintainability (new 
area).\ 

• Following is the schedule for proposal evaluation: 
a) SCIES compiles and sends proposals to the IRB for evaluation and 

ranking June 29 
b) Rankings from IRB due at SCIES August 10 
c) SCIES compiles rankings and sends results to IRB August 24 
d) IRB Meeting at SCIES to choose awards September 19-21 

(tentative) 
• All six research subcontracts based on RFP 01-01 are now in place. 
• Difficulty is being experienced in the subcontract with the University of 

Washington. The PI, Professor Philip Malte, was unable to negotiate research 
time with NETL to conduct needed tests. The test site is potentially being moved 
to Solar Turbines. As this situation becomes clearer, more details will be provided 
in the next Quarterly Report. 

 
RELATED MISCELLANEOUS ACTIVITY 
The items reported here are related to the AGTSR but not necessarily supported by the 
program. However, these items augment the AGTSR and are worthy of note. 

• The AGTSR Program Manager participated in the following meetings: 
a) Gas Turbine Combustion Technology & Research Symposium, GE, 

Cincinnati April 23-25, 2001. 
Purpose: Further strengthen interaction between the combustion research and 
design communities to move forward from combustion rig testing and 
anchoring models for combustor development to accurate aerothermal models 
with no rig testing required. 
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b) Introductory meeting on potential US-UK Interactions in Fossil Energy, 
hosted by ORNL in Knoxville, May 2-3, 2001 

c) Accepted invitation for potential ORNL Advisory Committee on R&D for 
repair of single crystal alloys-subject to funding of ORNL Program  
Purpose: Increased interaction and coordination between the ORNL 
programs and the anticipated NGT University Research program. 

• The Energy Systems Laboratory (ESL) that is being developed by SCIES is 
related to the AGTSR Program, but is not a part of that program. The centerpiece 
of the ESL is a Solar Mercury 50 turbine that was developed through the DOE 
ATS Program. This turbine and other equipment to be added to the Clemson 
University Central Energy Facility will not only provide energy needs of the 
university but also will be instrumented for hands on education of students and 
research/demonstration of combined heat and power technologies. Interviewing 
for the position of Manager for the development and utilization of the ESL was 
completed in June. Dave Stubblefield received and accepted an offer for the 
position. He has an extensive background in management and most recently has 
been the president of an energy consulting company. Dave Stubblefield will start 
his new position at SCIES in mid July. 

 
 

CONCLUSION: 
 

This quarter ended with continued success in the administration of the Advanced Gas 
Turbine Systems Research Program.  At the request of the AGTSR COR, weekly research 
progress reports are being sent to NETL.  Individual conclusions on those projects are 
included at that time. 
 
 

REFERENCES: 
 

All references to specific projects are included at the end of each projects specific progress 
report.  At the request of the AGTSR COR, weekly research progress reports are being sent 
to NETL.  Individual reference listings on those projects are included at that time. 
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ATTACHMENT I 
 
 
 
2001 AGTSR Industrial Internship Appointments 
APPLICANT UNIVERSITY STATUS COMPANY ASSIGNMENT 
Comeaux, Jon Paul University of New 
Orleans 
SR Woodward FST 
Cao, Thiep X. Michigan State 
University 
M.S. Siemens Westinghouse 
Durham, Michael G. 
University of Central 
Florida 
M.S. Siemens Westinghouse 
Gold, Matthew R. State University or New 
York at Stony Brook 
M.S. Solar Turbines 
Meyer, Justin D. Steven Institute of 
Technology 
Ph.D. GE Aircraft Engines (Evandale 
Plant) 
Hendricks, Adam G. Virginia Tech SR Pratt & Whitney, UTRC 
Chukwueloka, Umeh O. Embry-Riddle 
University 
M.S. General Electric (Schenectady, 
NY) 
Zygmunt, Steven P. University of Wyoming SR Rolls-Royce 
Girard, James W. Univ. of California, 
Berkeley 
Ph.D. Solar Turbines 
Montgomery, Justin H. University of Wyoming SR Rolls-Royce 
Tungseth, Nathan J. University of Central 
Florida 
SR Parker Hannifin 
Grumstrup, Torben P. University of Wyoming SR Pratt & Whitney 
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Attachment II 
 

AGTSR Weekly Success Story 
April 2001 
Georgia Tech (GT) Evaluates Control of Instabilities in Low Emission Turbine 
Combustors. – Under the Advanced Gas Turbine Systems (AGTSR) program, GT is 
conducting experiments in a test combustor and computer analyses to develop approaches 
for active control of instabilities in low emissions combustors. Low emissions turbine 
combustors have experienced damaging and noisy pressure oscillations in the field. GT 
has observed in their most recent semi-annual report (for the period ending in January, 
2001) that, although pressure oscillations are reduced by active control, white noise in the 
combustor pressure variations and the time delay in the control loop inherently limit the 
active controller’s effectiveness. These results suggest that the most effective instability 
control for low emissions turbine combustors may require a combination of both active 
control and passive design approaches. 
________________________________________________________________________ 
AGTSR Weekly Success Story 
April 5, 2001 
Mississippi State University (MSU) and Air Force Institute of Technology (AFIT) Obtain 
Data on Turbine Part Surface Characteristics. – Under the Advanced Gas Turbine 
Systems (AGTSR) program, MSU and AFIT researchers have taken measurements at 
GE’s turbine repair facility in Cincinnati of surface roughness on turbine parts that had 
been removed from service. This data and discussions with personnel responsible for 
servicing the parts provided valuable insights on the effects of turbine operation on 
precisely designed and manufactured turbine airfoil surfaces. Service environments 
produced deposition, erosion, corrosion and surface coating spallation, which were seen 
to change the surface roughness of the turbine airfoils from their as manufactured 
condition. These surface changes significantly affect airfoil aerodynamic and cooling 
characteristics. The surface roughness measurements and data from following wind 
tunnel tests representing the observed roughness will be provided to turbine 
manufacturers to improve their tools for design and analyses of airfoils. 
________________________________________________________________________ 
AGTSR Weekly Success Story 
April 11, 2001 
University of Connecticut (UCONN) Quantifies Approach for Non Destructive 
Evaluation (NDE) of Thermal Barrier Coatings (TBC). – Under the Advanced Gas 
Turbine Systems (AGTSR) program, UCONN researchers are developing laser 
fluorescent (LF) techniques for non destructive evaluation (NDE) of thermal barrier 
coatings. NDE approaches are needed to improve TBC processing quality, assess the 
quality of coated parts before putting them into service in turbines, and to determine the 
remaining life of coated parts during periodic turbine inspections. UCONN has collected 
LF data for specimens with EB-PVD TBC coatings and two different bond 
coat/superalloy substrates exposed to tests with thermal cycles of one hour frequency. 
Past evaluations in the project indicated qualitative trends of remaining coating life with 
LF measured coating stresses. Tests and analyses described in the August 1, 2000 to 
February 28, 2001 semi-annual report determined quantitative correlations for predicting 
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remaining life using LF measurements of the two coating types. These results indicate 
that LF measurements continue to look very promising for non destructive evaluations, 
quality control monitoring, and assessment of remaining life of TBC coatings. 
________________________________________________________________________ 
AGTSR Weekly Success Story 
May 2, 2001 
Northwestern University (NU) Reduces Internal Oxidation Degradation of Thermal 
Barrier Coatings (TBC). – Under the Advanced Gas Turbine Systems (AGTSR) program, 
NU researchers are developing advanced small particle (down to 40 nano meter) plasma 
spray (SPPS) techniques to produce superior TBC’s. Spallation due to oxidation of TBC 
bond coatings has been a primary cause of TBC failures in turbines. NU is using SPPS to 
produce a yttrium aluminum garnet (YAG) oxygen diffusion barrier between the 
yttriastabilized 
zirconia (YSZ) thermal barrier layer and the bond coat layer of TBC’s. The 
YAG material has 10 orders of magnitude lower oxygen diffusivity than the YSZ 
material. 
Tests described in the NU semi-annual report for the period ending on January 1, 2001 
showed approximately 60% reduction in oxidation weight gains for TBC specimens with 
the YAG oxygen diffusion barrier compared to TBC specimens without the diffusion 
barrier. These and other results from the NU AGTSR project show significant promise 
for SPPS techniques to produce multi-layered TBC’s with superior properties such as 
longer lifetimes in turbines. 
_______________________________________________________________________ 
AGTSR Weekly Success Story 
May 10, 2001 
University of California at Berkeley (UCB) Demonstrates Diagnostic Measurement 
Method for Low Emission Turbine Combustors. – Under the Advanced Gas Turbine 
Systems (AGTSR) program, UCB is conducting laboratory experiments of new 
diagnostic approaches for measuring fuel-air mixing in premixers for gas turbine 
combustors. Thorough premixing of fuel in air is critical for low emission performance of 
turbine combustors. Without thorough premixing, NOx emissions from turbine 
combustors are unacceptable. Measurement of fuel-air mixedness is important for the 
development testing of advanced low emission turbine combustors and might be used for 
monitoring and tuning emissions performance of operating turbines. 
An AGTSR project report (for the period ending 12/31/2000) from UCB described 
experimental evaluations of infrared light emitting diodes (IR LED) for measuring fuelair 
mixedness. Light emitting diodes have only recently become available in the infrared 
light bands. They offer the advantage of less than one-third of the cost of HeNe lasers for 
measuring mixedness and are more compact and rugged. Based on the laboratory 
experiments, UCB has demonstrated that fuel concentration is measurable with an IR 
LED device at fuel-air ratios of lean premixed gas turbine combustors. The ultimate goal 
is to propose a reduced cost, compact and rugged diagnostic instrument for measuring 
fuel-air fluctuations in gas turbine premixers. 
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