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" ABOUT THE 2014 UTSR WORKSHOP

The National Energy Technology Laboratory University Turbine Systems Research (NETL-UTSR) program manages
a portfolio of university-based turbine research projects. The UTSR program offers a Gas Turbine Industrial
Fellowship funded by sponsoring gas turbine manufacturers. This fellowship has helped to facilitate the transition
of the best students from academia to the gas turbine industry, thereby helping to maintain U.S. leadership in this
important area of technology.

The success of the UTSR program has been made possible by a network of universities, the collaborating gas
turbine industry, and the DOE turbine program — all of which are facilitated by an annual UTSR workshop, which is
open to the public and brings together experts from academia, industry, and government to present and discuss
ongoing turbine research sponsored by the DOE Office of Fossil Energy UTSR program under existing cooperative
agreements.

The UTSR program chooses the workshop venues that are in close proximity to a leading university directly
involved in turbine research. In 2014, the 11th UTSR workshop is scheduled to be held in Stewart Hall at Purdue
University. This will allow tours of Zucrow Laboratories, Purdue’s state-of-the-art turbine R&D facility affiliated
with the School of Mechanical Engineering and School of Aeronautics and Astronautics at Purdue University. Also
Purdue is near the new GE Aviation Manufacturing Lafayette plant which is located just minutes from campus.
The meeting will feature approximately 60 DOE sponsored projects in the form of oral and poster presentations
including selected oral presentations from the UTSR fellows. There will also be a dinner talk by Eric C. Matteson,
Lafayette Project Leader at GE Aviation.

" UTSR TECHNOLOGY SUMMARY

Since the inception of the DOE turbine program, the NETL-UTSR program has sought to support the underlying
scientific research necessary to develop advanced turbines and turbine-based systems in support of the DOE’s
turbine program’s strategic goals and program mission needs. This is accomplished by funding university-
based research projects that address scientific R&D as well as technical challenges in turbine-based systems
and technology. This research focuses on the fundamental and applied issues associated with advancing the
performance and efficiency of turbines in fossil fuel power generation beyond current state-of-the-art. Technical
areas of interest include combustion, aerodynamics, heat transfer, materials, technology development for
supercritical carbon dioxide based power cycles, and oxy-fuel turbine based systems and technology.

The projects are typically three years in duration and focus on applied laboratory/bench scale R&D. Currently
16 universities are involved in the NETL-UTSR program. The innovations and scientific understanding generated
under this program will then be transferred to industry manufacturers for incorporation into their next generation
turbine technology products with the goal of producing reliable, affordable, clean, efficient, and cost-effective
energy supplies.

One of the main purposes of this 11th UTSR workshop is to facilitate peer-to-peer knowledge sharing

and collaboration across boundaries so as to create a network of expertise and facilitate the acceleration of
advancements in those fields.
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»» ORGANIZING »» UTSR INDUSTRY
COMMITTEE COMMITTEE

Klaus Brun — Southwest Research Institute John Alday - FlexEnergy

Patcharin (Rin) Burke — US DOE - NETL Jim Causey — Woodward Governor

Bill Day — Leonardo Technologies Inc. Jim Downs - Florida Turbine Technologies
Richard Dennis — US DOE — NETL John Marra - Siemens

Karen Lockhart — Smart Data Solutions, LLC John Mason - Solar Turbines

Robert Lucht — Purdue University Kathy Rominger — GE Power & Water

Heather Quedenfeld — US DOE — NETL

» [ ABORATORY TOUR

Zucrow Laboratories is a research facility affiliated with the School of Mechanical Engineering and School of
Aeronautics and Astronautics at Purdue University. The lab complex consists of 7 buildings located, for safety
reasons, in a remote area west of the main campus. Laboratories where research is performed on gas turbine
combustion, gas turbine compressors, rocket propulsion, advanced hydrogen storage, atomization and spray
research, and infrared sensing will be included on the lab tour. Gas turbine combustion test rigs with optical
access and advanced laser diagnostics systems will be featured on the tour. A natural gas-fired air heater with the
capability of producing air at temperatures of up to 1050 K, pressures up 40 bar, and flow rates up to 4 kg/s will
be installed later this fall to replace the current system (max temperature of 810 K). Plans for a new gas turbine
test cell facility with five new 500 square foot test cells will also be discussed.
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» AGENDA AT-A-GLANCE

Day/Time

Tues, 7:30am

Track 1 - Combustion Track 2 - Aero/Heat Transfer
Tuesday, October 21, 2014

Registration / Continental Breakfast - North Ballroom

Track 3 - Materials

General Session - North Ballroom

Tues, 8:30am

Welcome and Introduction - Mitchell E. Daniels, Jr., Purdue University

Tues, 8:45am

Opening Remarks - Richard Dennis, NETL

Tues, 9:15am

Panel Discussion: Ignition Delay Issue - Fred Dryer, Margaret Wooldridge, Eric Petersen, Vince McDonell, Hong Im, Bill Day

Tues, 10:30am

Coffee Break - North Ballroom

Tues, 10:45am

Overview of Research and Development at Purdue - Suresh V. Garimella, Purdue University

Room 214 AB Room 214 CD

Room 314

Tues, 11:15am

University of Michigan - Venkat Raman The Ohio State University - Jeffrey Bons

University of Pittsburgh - Brian Gleeson

Tues, 12:00pm

Lunch - South Ballroom

Tues, 1:00pm

Purdue University - Robert P. Lucht Pennsylvania State University - Amy Mensch

University of California, Irvine - Daniel R.
Mumm

Tues, 1:45pm

University of North Dakota - Forrest E. Ames

Texas A&M University - Eric Petersen ) ) )
University of Memphis - Sumanta Acharya

Energy & Environmental Research Center -
John Hurley

Tues, 2:30pm

Coffee Break - North Ballroom

Tues, 2:45pm

Stanford University - Matthias Ihme Virginia Tech - Srinath V. Ekkad

Louisiana State University - Shengmin Guo

Tues, 3:30pm

Lab Tour - Zucrow Laboratories

Tues, 6:30 pm

Poster Session/Reception - Room 306
Wednesday, October 22, 2014

Lewis Shih

Wed, 7:00am [Registration / Continental Breakfast - North Ballroom
General Session - North Ballroom
Wed, 8:00am [Invited Presentation - Bryan Willson, ARPA-E
Room 214 AB Room 214 CD Room 314
University of North Dakota - Forrest E. Ames The
Wed, 8:45am (Purdue University - Robert P. Lucht ) Y ) ) University of Connecticut - Eric Jordan
Ohio State University - Jeffrey Bons
University of California, Irvine - Elliot Sullivan- Purdue University/Ames Laboratory - Tom I-P.
Wed, 9:30am Y ! v/ y Stony Brook University - Gopal Dwivedi

Wed, 10:15am

Coffee Break - Room 306

Wed, 10:30am

University of South Carolina, Columbia - Tanvir

Florida Turbine Technologies, Inc. - Jim Downs
Farouk

Tennessee Tech University - Ying Zhang

Wed, 11:15am

National Energy Technology Laboratory - Mary

University of California, Irvine - Vincent McDonell .
Anne Alvin

Georgia Insitute of Technology -Richard Neu

Wed, 12:00pm

Lunch - South Ballroom

Wed, 1:00pm

i E L -D
University of Michigan - Andrew Mansfield National Energy Technology Laboratory -Doug

University of Connecticut - Maurice Gell

Straub

Wed, 1:45pm  |University of Michigan - Venkat Raman Pennsylvania State University - Karen A. Thole [Auburn University - Jeffrey Fergus

National Institute of Standards and Technol - . . . " " 9 .
Wed, 2:30pm ationalinsttute of Standards and fechnology Florida Turbine Technologies, Inc. - Jake Mills Oak Ridge National Lab - Bruce Pint

Allan Harvey
Wed, 3:15pm |Coffee Break - Room 306
Wed, 3:30pm Mikro Systems - John Henry

. -~ . . A Heat Transfer R&D Status Facilitated . - . .
Wed, 4:15pm  |Combustion R&D Status Facilitated Discussion D:czlssi?n ranser atus ractlitate Materials R&D Status Facilitated Discussion
Wed, 6:00pm |Dinner / Dinner Speaker - Eric Matteson, GE Aviation - East and West Facility Lounge
Thursday, October 23, 2014

Thur, 7:30am |Continental Breakfast - Room 306

General Session - Room 302

Thur, 8:30am

UTSR Fellowship Program - Bill Day, LTI

Thur, 8:45am

UTSR Fellows Presentations - Bridget O'Meara, Xan Cranney, Andrea Bollinger

Thur, 10:00am

What's Next in UTSR FY 2015-2018 - Richard Dennis, NETL

Thur, 10:30am

Coffee Break

Thur, 10:45am

Open Discussion and Workshop Summary - Richard Dennis, NETL

Thur, 11:45pm

Closing Comments and Wrap-Up - Richard Dennis, NETL and Robert P. Lucht, Purdue University

Thur, 12:00pm

Adjourn
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» DETAILED PROGRAM

TUESDAY, OCTOBER 21°7

7:30 AM -- North Ballroom

8:30 AM -- North Ballroom
Mitchell E. Daniels, Jr., Purdue University

8:45 AM -- North Ballroom
Richard Dennis, U.S. Department of Energy, National Energy Technology Laboratory

9:15 AM -- North Ballroom
Moderator: William H. Day, Leonardo Technologies, Inc.
Fred Dryer, Princeton University
Margaret Wooldridge, University of Michigan
Eric Petersen, Texas A&M University
Vince McDonell, University of California, Irvine
Hong G. Im, King Abdullah University of Science and Technology (KAUST)

10:30 AM -- North Ballroom

10:45 AM -- North Ballroom
Suresh V. Garimella, Purdue University

Moderators: Mark Freeman and Donald Ferguson, U.S. Department of Energy, National Energy Technology Laboratory
11:15 AM -- Large Eddy Simulation Modeling of Flashback and Flame Stabilization in Hydrogen-Rich Gas Turbines Using a

Hierarchical Validation Approach
Venkat Raman, University of Michigan

12:00 PM -- LUNCH -- South Ballroom

1:00 PM -- Structure and Dynamics of Fuel Jets Injected into a High-Temperature Subsonic Crossflow
Robert P Lucht, Purdue University

1:45 PM -- High-Pressure Turbulent Flame Speeds and Chemical Kinetics of Syngas Blends with and without Impurities
Eric Petersen, Texas A&M University

2:30 PM -- COFFEE BREAK -- Room 306

2:45 PM -- Large-Eddy Simulation of Gas-Turbine Combustors and Characterization of Facility Effects
Matthias Ihme, Stanford University
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» DETAILED PROGRAM

TUESDAY, OCTOBER 21°7

Moderators: Robin Ames and Seth Lawson, U.S. Department of Energy, National Energy Technology Laboratory

11:15 AM -- Effects of Hot Streak and Phantom Cooling on Heat Transfer in a Cooled Turbine Stage Including Particulate Deposition
Jeffrey Bons, The Ohio State University

12:00 PM -- LUNCH -- South Ballroom

1:00 PM -- Improving Durability of Turbine Components through Trenched Film Cooling and Contoured Endwalls
Amy Mensch, Pennsylvania State University

1:45 PM -- Thermally Effective and Efficient Cooling Technologies for Advanced GT
Forrest E. Ames, University of North Dakota
Sumanta Acharya, University of Memphis

2:30 PM -- COFFEE BREAK -- Room 306

2:45 PM -- Evaluation of Flow and Heat Transfer inside Combustor Systems
Srinath V. Ekkad, Virginia Tech

Moderators: Briggs White and Rin Burke, U.S. Department of Energy, National Energy Technology Laboratory

11:15 AM -- Degradation of TBC Systems in Environments Relevant to Advanced Gas Turbines for IGCC Systems
Brian Gleeson, University of Pittsburgh

12:00 PM -- LUNCH -- South Ballroom

1:00 PM -- Abradable Sealing Materials for Emerging IGCC-Based Turbine Systems
Daniel R. Mumm, University of California, Irvine

1:45 PM -- Project Update and Results of Analyses of Fine Particulates in Cleaned Coal Syngas and its Combustion Products
John Hurley, Energy & Environmental Research Center

2:30 PM -- COFFEE BREAK -- Room 306

2:45 PM -- TBC Hot Corrosion Studies
Shengmin Guo, Louisiana State University

3:30 PM -- Zucrow Laboratories
Buses will board on the west side of the Stewart Center.

6:30 PM -- Room 306
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» DETAILED PROGRAM

WEDNESDAY, OCTOBER 22"

7:00 AM -- North Ballroom

8:00 AM -- North Ballroom
Overview of ARPA-E Research Relevant to the UTSR Program
Bryan Willson, ARPA-E

Moderators: Mark Freeman and Donald Ferguson, U.S. Department of Energy, National Energy Technology Laboratory

8:45 AM -- Effects of Exhaust Gas Recirculation (EGR) on Turbulent Combustion Emissions in Advanced Gas Turbine Combustors with
High-Hydrogen-Content (HHC) Fuels
Robert P. Lucht, Purdue University

9:30 AM -- Development of Criteria for Flameholding Tendencies within Premixer Passages for High Hydrogen Content Fuels
Elliot Sullivan-Lewis, University of California, Irvine

10:15 AM -- COFFEE BREAK -- Room 306
10:30 AM -- An Experimental and Modeling Study NOx-CO Formation in High Hydrogen Content (HHC) Fuels Combustion in Gas
Turbine Applications

Tanvir Farouk, University of South Carolina, Columbia

11:15 AM -- Development of Criteria for Flashback Propensity in Jet Flames
Vincent McDonell, University of California, Irvine

12:00 PM -- LUNCH -- South Ballroom

1:00 PM -- High-Pressure, Low-Temperature Ignition Behavior of Syngas Mixtures
Andrew Mansfield, University of Michigan

1:45 PM -- Predictive LES Modeling and Validation of High-Pressure Turbulent Flames and Flashback in Hydrogen-Enriched Gas-
Turbine Combustion
Venkat Raman, University of Michigan

2:30 PM -- Thermaphysical Properties of Carbon Dioxide and CO,-Rich Mixtures
Allan H. Harvey, National Institute of Standards and Technology

3:15 PM -- COFFEE BREAK -- Room 306

3:30 PM -- Combustion R&D Status Facilitated Discussion
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» DETAILED PROGRAM

WEDNESDAY, OCTOBER 22"°

Moderators: Robin Ames and Seth Lawson, U.S. Department of Energy, National Energy Technology Laboratory

8:45 AM -- Cooling Strategies for Vane Leading Edges in a Syngas Environment
Forrest E. Ames, University of North Dakota
Jeffrey Bons, The Ohio State University

9:30 AM -- /ssues in Modeling and Simulation of Turbine Cooling
Tom I-P. Shih, Purdue University/Ames Laboratory

10:15 AM -- COFFEE BREAK -- Room 306

10:30 AM -- Demonstration of Enabling Spar-Shell Technology in Gas Turbines
Jim Downs, Florida Turbine Technologies, Inc.

11:15 AM -- Turbine Thermal Management
Mary Anne Alvin, U.S. Department of Energy, National Energy Technology Laboratory

12:00 PM -- LUNCH -- South Ballroom

1:00 PM -- Recent High-Temperature Film Cooling Testing at the National Energy Technology Laboratory
Doug Straub, U.S. Department of Energy, National Energy Technology Laboratory

1:45 PM -- Update on the PSU START Facility
Karen A. Thole, Pennsylvania State University

2:30 PM -- Air-Riding Seals Technologies for Advanced Gas Turbines
Jake Mills, Florida Turbine Technologies, Inc.

3:15 PM -- COFFEE BREAK -- Room 306

3:30 PM -- Advanced Manufacturing with Mikro Systems TOMO Process
John Henry, Mikro Systems

4:15 PM -- Aero/Heat Transfer R&D Status Facilitated Discussion
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» DETAILED PROGRAM

WEDNESDAY, OCTOBER 22"°

Moderators: Briggs White and Rin Burke, U.S. Department of Energy, National Energy Technology Laboratory

8:45 AM -- Low Conductivity, High Durability Thermal Barrier Coatings for IGCC Engines
Eric Jordan, University of Connecticut

9:30 AM -- Advanced Thermal Barrier Coatings for Operation in High Hydrogen Content Gas Turbine
Gopal Dwivedi, Stony Brook University

10:15 AM -- COFFEE BREAK -- Room 306
10:30 AM -- An Alternative Low-Cost Process for Deposition of MCrAlY Bond Coats for Advanced Syngas/Hydrogen Turbine
Applications

Ying Zhang, Tennessee Tech University

11:15 AM -- Long-Term Creep-Fatigue Interactions in Ni-Base Superalloys
Richard Neu, Georgia Institute of Technology

12:00 PM -- LUNCH -- South Ballroom

1:00 PM -- Ultra High Temperature Thermal Barrier Coatings
Maurice Gell, University of Connecticut

1:45 PM -- Refractory Metal Bond Coats and Pyrochlore Environmental Barrier Coating Materials
Jeffrey Fergus, Auburn University

2:30 PM -- Materials Issues in Coal-Derived Synthesis Gas/Hydrogen-Fired Turbines
Bruce Pint, Oak Ridge National Laboratory

3:15 PM -- COFFEE BREAK -- Room 306

3:30 PM -- Materials R&D Status Facilitated Discussion

6:00 PM -- East and West Facility Lounge
Eric C. Matteson, GE Aviation
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» DETAILED PROGRAM

THURSDAY, OCTOBER 23%°

7:30 AM -- Room 306

8:30 AM -- Room 302
Bill Day, Leonardo Technologies, Inc.

8:45 AM -- Room 302
Bridget 0°'Meara, Pennsylvania State University
Xan Cranney, Brigham Young University
Andrea Bollinger, Colorado School of Mines

10:00 AM -- Room 302
Richard Dennis, U.S. Department of Energy, National Energy Technology Laboratory

10:30 AM -- Room 302

10:45 AM -- Room 302
Richard Dennis, U.S. Department of Energy, National Energy Technology Laboratory

11:45 AM -- Room 302
Richard Dennis, U.S. Department of Energy, National Energy Technology Laboratory
Robert Lucht, Purdue University

12:00 PM
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» FELLOW BIOGRAPHIES

PHILLIP ALIENINOV

Philipp Alieninov is a graduate student at the University of Florida pursuing a degree in Material Science and Engineering.

He is currently working for Dr. Michele Manuel conducting research in thermodynamic and kinetic modeling of magnesium
alloys aiming to obtain tailored mechanical properties as a function of alloy composition and processing. The UTSR fellowship
was sponsored by Solar Turbines Inc.; during the employment of the internship he developed a method for diffusion profile
investigation using SEM and EDS. This project was necessary to facilitate development for a new metallic coating life model.
Previous models have been established empirically, while this R&D project facilitates the use of kinetics to determine more
accurate coating life times. Metallic tri-nickel aluminide coatings are critical in improving gas turbine efficiency, allowing for
higher operating temperatures as well as longer operating life cycles.

i ANDREA BOLLINGER

Andrea Bollinger is originally from Tampa Florida. She attended the University of Florida from 2010 to 2014 where she
. completed a research project on nickel based-superalloy precipitates under Dr. Gerhard Fuchs. She graduated from Florida
in May of 2014 with a Bachelor’s of Science degree in Materials Science and Engineering.

Andrea spent the summer of 2014 working at Siemens Energy’s Casselberry Labs in Orlando Florida as a UTSR Fellow.
While there she participated in several projects related to industrial gas turbines such as testing trials for new bond coats
and thermal barrier coatings as well as fracture analysis on cracked turbine blades.

Andrea is currently attending the Colorado School of Mines in pursuit of a PhD in Metallurgy and Materials Engineering. Her
research project is studying the sensitivity to hydrogen embrittlement of advanced high strength steels.

KEVIN CIHA

Kevin Ciha is a master’s student attending the University of Minnesota, Twin Cities. Kevin has a passion for turbomachinery
and is pursuing that with his master’s thesis, which involves the experimental study of blade platform film cooling methods.
The UTSR Fellows program has been the ideal internship for Kevin as it allowed him to see the industry firsthand. Kevin’s
sponsor company, Florida Turbine Technologies, was a great place for this. Not only did they work with cutting edge
technology in the field of turbomachinery but they also had a great work environment. Kevin thanks the UTSR program for
this great opportunity.
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" FELLOW BIOGRAPHIES

XAN CRANNEY

*| Xan is pursuing a mechanical engineering degree at Brigham Young University in Provo, UT, with a minor in economics and

' Russian-language certification. After graduating he hopes to enroll in MIT’s Leaders for Global Operations, a dual MS-MBA
program. He has a wide variety of interests both within and beyond engineering. Beyond engineering, he has happily sung in
audition choirs his entire time at BYU, has fallen in love with reading untranslated Russian literature, and has begun a study
of the Persian language. Within engineering, he is most interested in anything related to the vast energy puzzle. He has been
involved in research to improve cook-stoves in third-world countries, and is currently helping develop a solar adsorption
icemaker that will keep vaccines cold in areas with unreliable electricity.

A few years ago Xan conceived the idea of cogeneration-combining electricity generation with heating in a single device. He
soon discovered that his idea was not original, but continued to search for ways to become involved in this promising, more
sustainable technology. That dream was realized this past summer when he received the University Turbine Systems Research
fellowship, which allowed him to work at FlexEnergy, a company at the forefront of developing cogeneration technology for gas
turbine electricity generation.

MARK D’IMPERIO

Mark D’Imperio grew up around the Philadelphia area and currently attends Penn State University. He decided to pursue a
mechanical engineering degree because of his ability to understand the sciences and his desire to find a career that would
be challenging and use his creativity. In the beginning of his junior year, Mark was accepted into the Schreyer’s Honor
College, allowing him to begin an honors thesis. In choosing a research topic, Mark looked to his thermodynamics class,
taught by Dr. Turns, in which he enjoyed the challenge of analyzing turbines and thought that this was the field he wanted
to pursue. Mark was able to pursue this interest with Dr. Stephen Lynch in the Experimental and Computational Convection
Laboratory, where research is being conducted on the cooling of gas turbine blades. Mark began working on his thesis
“The Design and Validation of an Automated Calibration Jet for Five-Hole Pressure Probes” during his junior year. This on-
going project involved designing an efficient way to calibrate five-hold pressure probes often used in turbomachinery tests.

At the end of his junior year, Mark was accepted into the Gas Turbine Industrial Fellowship Program. This program gave
him the great opportunity to work in Siemens Energy’s gas turbine department located in Orlando this past summer. Mark
was able to learn a lot about the design process of turbine blades and meet people with many years of experience who
were happy to help and guide him in the beginning of his career as an engineer. Mark was able to learn important skills
concerning how to ensure a blade meets service life requirements and how to analyze test data when validating a blade
design. This experience gave him a wonderful look into the design process of gas turbines and further strengthened his
interest in pursuing a career in this field. During his upcoming senior year, Mark will continue his research with Dr. Lynch
and finish his engineering degree. The fellowship was an amazing opportunity to work for such a prestigious company as
Siemens and he is so grateful for how it helped begin his career in gas turbines.
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" FELLOW BIOGRAPHIES

SAMUEL GATES

Samuel Gates is a mechanical engineering student from the far away land of Wyoming. A true Wyoming native, he
enjoys snowboarding, mountain biking, fishing, and eating beef. He is currently finishing his undergraduate degree and
will graduate with honors in December 2014. He intends to continue his education and pursue a master’s degree at the
University of Wyoming.

Sam studies at the University of Wyoming where students are still required to show up to classes when temperatures reach
-40-F. The University of Wyoming is a Division | school, located in Laramie Wyoming in the southeast corner of the state.
Within driving distance to the Rocky Mountains, it is an ideal location for any student favorable towards outdoors activities.

This last summer, Sam interned with Woodward, Inc. in Greenville, South Carolina. The Greenville campus of Woodward,
Inc. primarily focuses on production of fuel injection and combustion components on ground based gas turbine engines.

LINDSAY MULLENIX

Lindsay Mullenix is currently a second year graduate student in Materials Science and Engineering at the University of

" Florida. Lindsay received her B.S. in Ceramics and Materials Engineering at Clemson in 2013. Her thesis is involved with
nickel based superalloys. Lindsay’s interests include 3-D printing, running, board games and cooking. This summer Lindsay
% worked at General Electric Power and Water in Greenville, SC working with metal characterization and 3-D printing.

BRIDGET O’MEARA

Bridget O’Meara is currently a PhD candidate in mechanical engineering at Pennsylvania State University. She completed
her undergraduate degree in mechanical engineering at Cooper Union. Her graduate research focuses on the experimental
study of combustion oscillations in gas turbine combustors. In particular, she is currently studying self-excited instabilities
and various methods for suppressing these instabilities. In addition to her work at Penn State, Bridget was a 2014 UTSR gas
turbine fellow. This fellowship allowed her to intern with Solar Turbines where she worked with the combustion group and
applied experience from her graduate research to assist in developing a combustion oscillations model.

ALFREDO TUESTA

Alfredo Tuesta is a PhD graduate student at Purdue University in the School of Mechanical Engineering. Under the tutelage
of Professor Timothy Fisher and Professor Robert Lucht, he studies the plasma environment responsible for growing carbon
nanostructures. Alfredo applies laser diagnostic techniques to probe chemical species so as to understand their kinetic role
in the plasma.

After successfully defending his thesis in August, Alfredo joined the Combustion Engineering team of General Electric in
South Carolina as an University Turbine System Research Fellow. He is currently using engine test data to validate a model
designed to simulate the production of NOx gases. His task is to improve the model and provide guidelines for reducing
NOx emissions based on the simulations.

Alfredo is scheduled to graduate in December of 2014 and is currently applying to postdoctoral research positions across
the country seeking to continue implementing and developing laser diagnostic tools.
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