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Education

Ph.D. Mechanical and Aerospace Engineering, University of Virginia, 1989
Dissertation: Spatially Resolved Flowfield Measurements in a Nonreacting Scramjet
Combustor Using Laser-Induced Iodine Fluorescence
Advisor: James C. McDaniel

M.S. Mechanical Engineering, University of Virginia, 1984
Advisor: J. Taylor Beard

B.S. Engineering, University of Vermont, 1979

Employment

01/07- Professor, Mechanical Engineering (secondary: Professor, Materials Science)
present University of Vermont, Burlington, VT

Developed a unique 30 kW ICP Torch Facility with laser and emission spectroscopic diagnostics.
Served as head of ME program until 2008, and twice served as graduate program coordinator. Ad-
vising graduate students, managing external grants, and teaching in the ME program.

07/04-12/06 Professor, Head of Aeronautics & Aerospace Department
von Karman Institute for Fluid Dynamics, Rhode-St-Genèse, Belgium
Was responsible for Department administration and management of technical staff operating
four major wind tunnels and a number of instructional tunnels. Taught courses, supervised
four PhD theses, generated & managed ∼300k euro annual in research contracts (mainly ESA).

10/00-06/04 Professor, Aeronautics & Aerospace Department
von Karman Institute for Fluid Dynamics, Rhode-St-Genèse, Belgium
Implemented laser diagnostics for the study of inductively coupled plasma flows and
impulsive hypersonic flows. Obtained funding to construct and equip a new optical laboratory
for this activity. Taught courses in fluid dynamics and statistical thermodynamics.

11/94-9/00 Research Scientist & Group Leader, Reacting Flow Environments Branch
NASA Ames Research Center, Moffett Field, CA
Led effort to characterize the large-scale arcjet facilities using optical diagnostics. Developed
a stream enthalpy measurement capability based on two-photon LIF of the dissociated species.

4/89-10/94 Research Scientist, Experimental Fluid Dynamics Branch
NASA Ames Research Center, Moffett Field, CA
Developed and demonstrated a laser-spectroscopic instrument to measure temperature, density,
pressure, and their fluctuations in unseeded, turbulent airflows. Developed and demonstrated a
new approach for two-photon excitation of atomic oxygen using an excimer laser.

4/95-6/95 Lecturer, Department of Mechanical Engineering, Stanford University, Stanford, CA
Graduate course: Special Topics in Laser Diagnostics.

10/88-3/89 Research Associate, Aerospace Research Laboratory, University of Virginia, Charlottesville, VA
Measured distributions of pressure, temperature, and two velocity components in a nonreacting
scramjet combustor using laser-induced iodine fluorescence (LIIF). This data set was chosen by
the JANNAF Scramjet Combustor Modelling Workshop as a benchmark for evaluating CFD
models of supersonic mixing flows.



Professional Activities

American Institute of Aeronautics and Astronautics, Associate Fellow
Optical Society of America, Senior Member
Reviewer: Optics Letters, AIAA Journal, Applied Optics, Journal of Thermophysics and Heat Transfer,

Journal of the American Ceramic Society, Shock Waves Journal, Journal of Spacecraft and Rockets
NATO Science and Technology Organization:

Applied Vehicle Technology Panel Fluid Physics Guest Member
AVT Panel 18: Technologies for Propelled Hypersonic Flight, Member 2000-03
AVT Panel 136: Critical Aerothermodynamics for Hypersonic Flight, Member 2006-09
AVT Specialists Meeting 199: Catalytic Gas Surface Interactions, Chair 2011-13

European Space Agency Radiation Work Group, Member

Honors/Awards

University of Vermont:

Mortar Board - Scholastic Honor Society
Tau Beta Pi - Engineering Honor Society

University of Virginia:

Sigma Xi - Scientific Research Society, Member
Pi Tau Sigma - Mechanical Engineering Honor Society
Sigma Gamma Tau - Aerospace Engineering Honor Society

NASA Ames Research Center:

Superior Achievement Awards - 1990, 1995, 1996, 1997, 1998
Director’s Discretionary Fund Grants - 1994,1997
Spotlight Award - 1994

University of Vermont:

Faculty Award for Excellence in Research, 2016

Performance at UVM since 2007

Designed and built an internationally recognized plasma facility combining laser-spectroscopic measure-
ments with high-temperature material testing. Facility became operational in mid-2010 and has been
visited by the NASA Chief Technologist, NASA Branch Chiefs and Project Managers, and the Chief
Scientist of Lockheed.

Awarded over $6 M as PI in external grant funding from agencies including AFOSR, NASA, and ONR.
Ten out of eleven of these large grant awards were in open competition with no cost-share. Three large
grants were led by UVM with sub-awards to U. Wisconsin-Madison, Iowa State U., U. Michigan, and
SRI International. Developed an income-expense account to accommodate material testing for external
customers.

Supervised three PhD theses and nine MS theses. Currently supervising two MS students in the ME
program. Supervised three post-doctoral associates, one of whom converted to a research faculty position
to take over work funded by Lockheed.

Since 2007 authored or co-authored fifteen journal publications. Six articles on recent work are in prepara-
tion. Authored or co-authored thirty-six refereed conference papers, available as proceedings, on measure-
ments of gas-surface and plasma-pyrolysis interactions in the same period. This period includes facility
construction (2008-10), and one complete facility disassembly, move, and reassembly in a new location
(2017-18).

Organized and chaired a NATO Science and Technology Organization Specialists Meeting on Catalytic Gas
Surface Interactions for the Applied Vehicle Technology Panel at the von Karman Institute in September,
2012 (proceedings published on line by STO).



Developed and taught five new courses at UVM: ME 239 Propulsion, ME 240 Compressible Flow, ME
242 Statistical Thermodynamics, ME 346 Atmospheric Entry, and ME 395 Laser Diagnostics. Taught
ME 040 Thermodynamics (7 times) and ME 123 Thermo-Fluids Lab (3 times). Developed three new
experiments for the thermal-fluids laboratory (ME 123) and mentored nine senior projects.

Served as ME Program Head (2007-08) and served as Graduate Program Coordinator twice (2009-11 and
2014-15). CEMS representative to the Financial and Physical Planning Committee of the Faculty Senate
(2009-2017). Faculty Senator since 2010. Member of the Faculty Senate Executive Council (2012-15).
Served on the CEMS Facilities Committee, Curriculum Committee and Standards Committee.

Information about the von Karman Institute

The von Karman Institute (VKI) was founded as a non-profit institution in 1956 as a joint post-war
investment in research under the auspices of NATO with significant initial financial support from the
US. Eventually, most NATO countries joined in supporting the VKI, and some of their best graduate
students were able to attend tuition-free with a modest fellowship for an intensive, one-year Diploma
Course specializing in fluid mechanics that involved writing a thesis. Until about the early 1980’s, the
relatively constant level of NATO annual financial support was sufficient to meet the full funding of
the VKI. In subsequent years, some countries withdrew funding, and the faculty began writing external
grant funding proposals and negotiating research contracts with (mainly) European Industry for a wide
range of fluid dynamics problems. At that time, the Institute had evolved into three stable departments:
Aeronautics and Aerospace (AR); Turbomachinery and Propulsion (TU), and Environmental and Applied
Fluid Dynamics (EA). Up to 2000, leadership of the Institute alternated between american and european
Directors, who both led the Institute and met with the supervisory NATO committee annually to request
permission to continue for one more year. By this time, the institute was well-known internationally for
hosting and publishing proceedings of the VKI Lecture Series.

When I joined the faculty in 2000, the funding situation had evolved to the point where NATO annual
support, which included a substantial annual contribution from the US (through AFOSR), met only 50%
of the annual operating expenses. NATO representatives were well aware of this situation. Nevertheless,
they required that VKI continue to educate 35 students from their countries each year in the Diploma
course. The annual educational cost was now greater than the NATO contribution. By 2006, each
department was responsible for one-third of the 1.5 million euro annual research income that was required
to balance the operating budget from external contracts. As the AR Department Head, I was responsible
for 60% of our annual research funding. In that same year, which was also the 50th anniversary of VKI, the
US was forced to withdraw from funding VKI by the AFOSR mechanism for legal reasons, and has ceased
participation. This is unfortunate, as VKI provided excellent hands-on experience with an extensive
collection of wind-tunnel facilities, with frequent one-on-one mentoring of students by faculty.
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SiC Fibers Using Laser Induced Fluorescence”, submitted to J. American Ceramic Society, October, 2019.
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Layer Flows in an Arcjet Facility”, Journal of Thermophysics and Heat Transfer, Vol. 13, No. 1, pp. 60-67,
January-March, 1999.
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Flow”, AIAA Journal, Vol. 32, No. 5, pp. 907-916, May, 1994.
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Turbulent, Supersonic Flow Using UV Laser Spectroscopy”, Optics Letters, Vol. 17, No. 22, pp. 1614-1616,
Nov., 1992.
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33, pp. 4873-4883, November, 1990.
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28. D. G. Fletcher and J. C. McDaniel, “Temperature Measurement in a Compressible Flowfield Using
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in warehouses to kill cigarette beetles, Part III: Passive solar and ventilation cooling system development”,
Tobacco Science, Vol. 30, pp. 1-10, 1986.

Contributions to Books

D. G. Fletcher, “Fundamentals of Hypersonic Flow: Aerothermodynamics”, in Critical Technologies for
Hypersonic Vehicle Development, D. G. Fletcher and D. Gaitonde, editors RTO Educational Notes, Neuilly-
sur-Seine, in press.

D. G. Fletcher, J.-M. Charbonnier, and T. Magin, Editors, Physico-Chemical Models for High-Enthalpy
and Plasma Flows, VKI Lecture Series 2002-07, von Karman Institute, Rhode-St-Genèse, 2003.
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Riethmuller, R. A. Van den Braembussche, Measurement Techniques in Fluid Dynamics: An Introduction,
von Karman Institute, Rhode-St-Genèse, 2002.
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D. G. Fletcher, “Nonintrusive Diagnostic Strategies for Arcjet Stream Characterization” in Measurement
Techniques for High Enthalpy and Plasma Flows, RTO Educational Notes 8, Neuilly-sur-Seine, pp. 3B1-
3B37, 2000.

D. G. Fletcher (Chairman and Editor), “Catalytic Gas Surface Interactions, AVT Specialist’s Meeting AVT-
199/RSM-0029, (NATO Countries + Japan, Switzerland, Russia), available online at http://www.cso.nato.int
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San Diego, CA, January, 2019.
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GA, June, 2018.

4. N. C. Martin, L. J. Hantsche, R. Herrmann-Stanzel, J. M. Meyers, and D. G. Fletcher, “Investigation
of Pyrolysis Gas and Plasma Reactions”, AIAA 2018-1842, 2018 AIAA SciTech Forum, Kissimmee, FL,
January, 2018.

5. N. C. Martin, J. M. Meyers, D. G. Fletcher, D. Dang and I. D. Boyd, “Investigation of Pyrolyzing Ablators
Using a Gas Injection Probe”, 55th AIAA Aerospace Sciences Meeting, Grapevine, TX, January, 2017.
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Conference, Washington, DC, June, 2016.
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DC, June, 2016.

10. W. P. Owens, J. M. Meyers, and D. G. Fletcher, “Surface Reaction and Oxidation Effects on Flexible
Thermal Protection Materials”, TP15-0402, CAMX - The Composites and Advanced Materials Expo, Dallas,
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11. J. M. Meyers and D. G. Fletcher, “Planar Two-Photon LIF Measurements of Atomic Species in a
High-Temperature Inductively Coupled Plasma Environment”, AIAA 2015-2959, 46th AIAA Thermophysics
Meeting, June, 2015.

12. A. J. Lutz and D. G. Fletcher, “Investigation of Non-Equilibrium Nitrogen Plasmas”, AIAA 2015-2959,
46th AIAA Plasmadynamics and Lasers Conference, June, 2015.
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34. M. Playez and D. G. Fletcher, “Free Stream Test Condition Determination in ICP Wind Tunnels Using
the TALIF Measurement Technique, AIAA 2008-4254, 40th AIAA Thermophysics Conference, Seattle, WA,
June, 2008.

35. S. Tirtey, H. Bolnot, H. Bottini, S. Paris, D. G. Fletcher, and O. Chazot, “In-Flight Hypersonic
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37. H. Bottini, F. Jivraj, A. Strub, S. Paris, D. G. Fletcher, and C. O. Asma, “Inducer-Induced Transition in
Hypersonic Boundary Layers, AIAA 2007-0537, 45th AIAA Aerospace Sciences Meeting, Reno, NV, January,
2007

38. M. Playez and D. G. Fletcher, “Titan Atmosphere Plasma Radiation Measurement”, 2nd International
Workshop on Radiation of High Temperature Gases in Atmospheric Entry, ESA Special Publication 629,
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