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RONALD J. ADRIAN
Arizona State University
School for Engineering of Matter, Transport and Energy
MechanicaLand Aerospace Engineering
Fulton Schools of Engineering
Tempe, AZ  85287
Ph. 480-965-6469	Fax: 480-965-1384
e-mail: rjadrian@asu.edu


Education
1967	B.M.E. 	Mechanical Engineering, University of Minnesota
1969	M.S. 	Mechanical Engineering, University of Minnesota
1972	Ph.D. 	Physics, Cavendish Laboratory, University of Cambridge
M.S.  Advisor:   R. J. Goldstein
Ph.D. Adviser:  A. A.Townsend

Professional Experience
1972-77 	Assistant Professor of TAM, University of Illinois
1977-81 	Associate Professor of TAM, University of Illinois
1981    	Professor of TAM, University of Illinois	
1982 	Visiting Professor of Mechanical Engineering, Stanford 
1989-90 	Visiting Research Scientist, National C. for Supercomputing Applications, Univ. Illinois
1994     	By-Fellow, Churchill College, Cambridge University
	1996-	Director, Laboratory for Turbulence and Complex Flow, TAM Dept.
	1997	Leonard C. and Mary Lou Hoeft Chair of Engineering, Univ. of Illinois
	2002-	 Leonard C. and Mary Lou Hoeft Emeritus Professor of Engineering, Univ. of Illinois
	2003-04	Research Professor and Interim Head of TAM, University of Illinois
	2005	Research Professor, University of Illinois
	2005-	Ira A. Fulton Professor of Mechanical and Aerospace Engineering, Arizona State. Univ 

Honors and Awards:
AIAA Associate Fellow 1987; Tau Beta Pi D. C. Drucker Eminent Faculty Award 1988; Senior Member, Laser Inst. America 1989; A. T. Colwell Merit Award, SAE 1990; Arnold O. Beckman Research Award 1990; Fellow of American Physical Society, 1991, A. T. Colwell Merit Award, SAE, 1991, United States Churchill Foundation Scholar Award 1994; Institute of Physics Best Paper 1995; National Academy of Engineering 1996; Doctorate Honoris Causa, Lisbon 1996; Leonard C. and Mary Lou Hoeft Endowed Chair of Engineering, Univ. of Illinois 1997; JSPS Fellowship 1997; Nusseldt-Reynolds Prize, Assembly of World Conferences on Experimental Heat Transfer, Fluid Mechanics and Thermodynamics 2001; Fellow of American Academy of Mechanics 2001; Fellow of ASME 2002; AIAA Aerospace Measurement Technology Award 2002; Fellow of World Innovation Foundation 2002; Asanuma Award, Int'l Society of Flow Visualization 2002; Ira A. Fulton Endowed Professorship, ASU, 2005; American Physical Society Fluid Dynamics Prize, 2005; Listed by ISI Web of Science as one of the  250 Most Highly Cited Researchers in Engineering, 2005; ASU Faculty Achievement Award, 2007; Fellow, American Institute of Aeronautics and Astronautics, 2007; Fluid Dynamics Award, American Institute of Aeronautics and Astronautics, 2007; JOV Award, 2007; ASME Fluids Engineering Award, 2009; Miegunyah Distinguished Fellowship, Univ. Melbourne 2009, Leonardo Da Vinci Award, 14th Int'l Symposium Flow Visualization, 2010; Tewksbury Fellowship, Univ. Melbourne, 2010;2011

Named Lectures:
The Christie Lecture, Johns Hopkins Univ., 1995; Sethna Lecture, Univ. MN, 2000;
Burgerstag Lecturer, J. M. Burgers Zentrum, Delft, 2000; L. Prandtl 125th Birthday Lecturer, GAMM, Gottingen, 2000; Distinguished Seminar Series, Univ. Illinois-Chicago, 2001; Crocco Lecture, Princeton Univ., 2002; Inaugural Julian D. Cole Lecture, AIAA, 2002; Hoeft Lecture, Univ. of Illinois, 2002; Southwest Mechanics Seminar Series, 2003; Leaders in Engineering Seminar, Univ. Maryland 2003; Carlos Ferrari Centenary Lecture, Politecnico Torino, 2003; Purdue Annual Graduate Colloquiem, 2005; Laporte Lecture, 2005; AIAA Fluid Dynamics Award Lecture, 2007; Hines Progress Energy Lecture, U Fla, 2008; Paul E. Hemke Lecture in Aerospace Engineering, Rensselaer Polytechnic Inst. 2009; Arthur Newell Talbot Distinguished Lecture in MechSE, UIUC 2010; Inaugural Distinguished Lecture, Carnegie Mellon Univ., 2010; Tewksbury Lecture, Melbourne, 2010; Leonardo Da Vinci Memorial Lecture, 14th Int’l Symp. Flow Visualization, 2010; Midwest Mechanics Seminar Speaker, 2010, 2011; 
	
Recent Professional Activities:
Chair, External Review Comm. Int’l Inst. Carbon Neutral Energy Research, 2012
Steering Committee, 9th Int’l Symposium on Particle Image Velocimetry, Kobe, 2011
American Physical Society, Div. Fluid Dynamics, Nominating Comm., Chair, 2011
Reviewer, U.S.G.A. Rept. Flow Rate Tech. Group, Deepwater Horizon Oil Spill,2010
Organizing Committee, 15th Int’l Symp. Appl. Laser Tech. to Fluid Mechanics, 2010
NAE Peer Selection Committee, Mechanical Enginering 2008-10.
U S Nat’l Academy of Engineering Peer Committee, Mechanical Engineering, 2008-2010
Scientific Advisory Comm., Turbulent Shear Flow Processes, 2009, 2011
Nusselt-Reynolds Prize Board 2009, 2011
Chair, External Review  of Navy Research Laboratory, Battlespace Environment Research, 2009
U S National Research Council Fellowship Selection Committee 2006-08
Batchelor Prize in Fluid Mechanics, Selection Committee, 2007
Co-Chair, Microfluidics Symposium, Int’l Congress Theoretical Applied Mechanics, 2004
Chair, U.S. National Committee on Theoretical and Applied Mechanics, USNRC, 1999, 2000
Chair, American Physical Society, Div. Fluid Dynamics, 1999
Program Chair, U. S. National Congress on Applied Mechanics, 1998

Editorships
Assoc. Editor, J. Fluid Mechanics, 1996-2007 
Editor, Experiments in Fluids, 1991-96
Assoc. Editor, J. Visualization, 2009-
Editor, Springer Book Series on Experimental Fluid Mechanics, 1994-2009
Founding Editor, eFluids.com, 2000- and  eMicroNano.com, 2004-  (websites for professionals, educators, students and companies),

Research Activities and Interests 
The principal goals of my work have been to determine the three-dimensional space-time structure of canonical forms of turbulence, and to understand the mechanisms underlying their formation. In pursuit of these goals I have been lead to create new experimental and mathematical methods that promised to reveal new aspects of turbulent flow. 
I was one of the earliest developers of the laser Doppler velocimeter technique for the measurement of point-wise fluid velocities, and I made fundamental contributions to its theory and practice. I also taught LDV to over 2000 scientists and engineers in short courses throughout the world. Some people consider me to be the founder of the field of particle image velocimetry (PIV), a now widely used technique for measuring instantaneous vector fields in two and three-dimensions.  My contributions include the identification of the particle image mode as the proper method for fluid mechanics; pioneering the interrogation of PIV images by spatial correlation analysis, a method that has become the de facto standard in the field; developing the image shifting method for determining the direction of motion; establishing the concept of the super-resolution method for high spatial resolution; and a number of basic theoretical investigations that explain the relationships of PIV measurements to the fluid field. 
I have also been involved in the development of mathematical methods of extracting structure from complex vector fields and seeing ordered patterns imbedded in chaotic patterns. The best-known contribution, stochastic estimation of conditional averages of turbulent fields, is a method which not only provides a tool for finding structure, but also a mathematical link between classical analyses by correlation methods and modern structure-based descriptions.  My 1975 work developing the concept of optimal algorithms for turbulent flow has been seminal in the development of this method.
The application of these various methods has enabled us to construct a physical model of wall turbulence that unifies many seemingly disparate concepts and observations. It has also enabled the discovery of the significance of very large-scale motions to the transport of momentum in turbulent wall flows.
	More recently I have become involved in the flow of fluids on the micro scale starting with work on chaotic micro mixing, micro-PIV and currently focusing on micro-detonations. The latter are interesting because of their extreme flow conditions: 35 GPa and 6-10 km/s velocity.

Patents
U.S. Patent No.4,387,993 "Particle Size Measuring Method and Apparatus",1983.
U.S. Patent No.4,596,254 (with J. Borgos) "Laser Doppler Blood Flow Monitor",1986
U.S. Patent No.4,729,109 (with C. S. Yao) "Method for Measuring the Displacement of Particle Images for Multiple Exposure Velocimetry",1987
U.S. Patent No.4,886,639,"A Method and System for Determining the Direction of Motion in Multiple Exposure Velocimetry", 1989.
U.S. Patent No.4,988,191 (with C.C.Landreth)"Electro-optical Method and System", 1990
U.S. Patent No.5,548,419 (with D. Barnhart and G. Papen) "Holographic Particle Image Velocimeter",1996
U.S. Patent No. 6,653,651 (with Meinhart, D. , Santiago, J. and Wereley, S.)  Micron resolution particle image velocimeter, Patent No. 6,653,651, Nov. 25, 2003. 
U.S. Patent Application No. 7,057,198 (with Meinhart, D., Santiago, J. and Wereley, S.)  “Depth-of-field Micron Resolution Velocimetry with Pulsed Images of Injected Solid Particle Image Velocimeter”, June 6, 2006

Books Edited or Co-Edited
Adrian, R. J. (ed.) Selected Papers on Laser Doppler Velocimetry, SPIE Milestone Series, MS 78, 617 pages, SPIE Optical Engineering Press, Bellingham, WA (1993).
Adrian, R. J., Durao, D. F. G., Durst, F. and Whitelaw, J. H.  Laser Anemometry in Fluid Mechanics, 1, 2, 3, Ladoan: Lisbon (1983, 1985, 1987).
Adrian, R. J., Durao, D. F. G., Durst, F. and Whitelaw, J. H.  Applications of Laser Anemometry to Fluid Mechanics, 534 pages, Springer-Verlag: Berlin, (1989).
Adrian, R. J., Durao, D. F. G., Durst, F., Maeda, M. and Whitelaw, J. H.  Applications of Laser Techniques to Fluid Mechanics, 567 pages, Springer-Verlag: Berlin (1991).
Adrian, R. J., Durao, D. F. G., Durst, F., Heitor, M. V., Maeda, M. and Whitelaw, J. H.  Laser Techniques and Applications in Fluid Mechanics, 534 pages, Springer: Berlin (1993).
Adrian, R. J., Durao, D.F.G., Durst, F., Heitor, M. V, Maeda, M. and Whitelaw, J. H.  Developments in Laser Techniques and Applications to Fluid Mechanics, 477 pages, Springer: Berlin (1996).
Adrian, R. J., Durao, D.F.G., Durst, F., Heitor, M. V, Maeda, M. and Whitelaw, J. H.  Developments in Laser Techniques and Fluid Mechanics, 571 pages, Springer: Berlin (1998).
Adrian, R. J., Durao, D.F.G., Durst, F., Heitor, M. V, Maeda, M. and Whitelaw, J. H. Laser Techniques Applied to Fluid Mechanics, 638 pages, Springer: Berlin (2000).
Adrian, R. J. Guest Ed., “Third International Workshop on Particle Image Velocimetry, Santa Barbara, September, 1999,” Exp. Fluids, 29 (Suppl.), S1-S307, 2000. 
Adrian, R. J., Guest Ed., “Fourth International Workshop on Particle Image Velocimetry, Gottingen, September, 2001,” Exp. Fluids, 33, 735-971, 2002
Adrian, R. J., Tropea, C. Eds., “Selected Papers from the 10th Lisbon Symposium on Applications of Laser Techniques to Fluid Mechanics, Lisbon, July, 2000,”  Exp. Fluids, 34,  2002.
[bookmark: OLE_LINK1]Adrian, R. J., Tropea, C. Eds., “Selected Papers from the 11th Lisbon Symposium on Applications of Laser Techniques to Fluid Mechanics, Lisbon, July, 2002,”  Exp. Fluids, 36 1-216, 2004. 

Books
Adrian, R. J. and Westerweel, J., Particle Image Velocimetry, CUP, Cambridge, 2011,558 pp.

Chapters in Books
R. J. Adrian, "Particle Imaging Methods for Experimental Fluid Mechanics" in Annual Reviews of Fluid Mechanics, 1991, pp. 261-304 (Annual Reviews Inc: Palo Alto). 2nd most highly cited review in Annu. Rev. Fluid Mech.
R. J. Adrian, "Linking Correlations and Structure:  Stochastic Estimation and Conditional Averaging" in Near Wall Turbulence, 1990, pp. 420-436 (Hemisphere Publishing Corp.:  Washington, D.C.).
R. J. Adrian, "Optical Instrumentation for Measurement of Fluid Velocity Fields" in Fluid Engineering:  Korea-U.S. Progress, 1991, pp. 311-330 (Hemisphere Publishing Corp.:  Washington, D.C.).
Z. C. Liu and R. Adrian, "Simultaneous Imaging of the Velocity Fields of Two Phases," Chapter 2, Particulate Two-Phase Flow, ed. M. C. Rocca, 1992, pp. 33-58 (Butterworth-Heinemann:  Stoneham, MA).
R. J. Adrian, "On the Contributions of Multi-point Experimental Techniques to the Study of Turbulence," in New Concepts in Turbulence 1993 (Birkhauser, Bale).
R. J. Adrian, "Stochastic estimation of conditional structure", in Eddy Structure Identification in Free Turbulent Shear Flows , 1994, pp 271-280, (Kluwer: Dordrecht).
R. J. Adrian, "Stochastic Estimation of the Structure of Turbulent Fields", in Eddy Structure Identificatron, J. P. Bonnet, ed. 1996, pp 145-196 (Springer: Berlin).
R. J. Adrian, "Laser Velocimetry," in Fluid Mechanics Measurements, 2nd edition, ed. R. J. Goldstein, 1996, pp. 175-300 (Taylor & Francis Publishing:  Washington, DC).
J. Zhou, Meinhart, C. D., Balachandar, S. and Adrian, R. J.. Formation of Hairpin packets in wall turbulence, in  Self-Sustaining Mechanisms in Wall Turbulence,  R. Panton, ed., pp.109-134, 1997.
K. V. Sharp, Adrian, R. J., Santiago, J. G. and Molho, J. I. "Liquid flow in micro channels", in Handbook of MEMS, M. Gad-el-Hak, ed.,6/1-38, 2001 (CRC Press: Boca Ratan). 2nd edition 2004.
R. J. Adrian, Conditional Averages and Stochastic Estimation, chapter in Handbook of Experimental Fluid Mechanics . C Tropea, et al. eds., Springer-Verlag, pp.1370-1377, 2007
P. E. Phelan, Taylor, R., Adrian, R.J., Prasher, R. S., and Otanicar, T. “Light-Induced Energy Conversion in Liquid Nanoparticle Suspensions,” submitted to Advances in Numerical Heat Transfer and Fluid Flow.
I. Marusic and Adrian, R. J. The Eddies and Scales of Wall Turbulence, to appear.


Research Papers
More than 185 chapters and papers published in archival journals, and more than 70 papers published in proceedings of conferences. See Appendix for complete listing






Research Funding

	Years
(Inclusive)
	
Brief Title or Description
	Source of Funds
	Total
Funding

	Funding Allocated to this Professor
	# of PI’s & lead PI if not this Professor

	12/95-12/00
	Structure of Turbulent Thermal Convection Over Non-Uniform Horizontal Surfaces
	NSF
	$865,579
	$865,579
	1

	8/93-12/96
	PIV in Engine Related Flows (Gift)
	Ford Motor
	$165,000
	$165,000
	1

	10/93-10/96
	Non-Equilibrium Boundary Layers
	ONR
	$754,000
	$231,000
	3

	6/98-6/01
	Engineering solutions for robust and efficient biomolecular microfluidic systems
	DARPA
	$1,550M
	$339,000
	7 (D. Beebe)

	6/97-6/00
	Large Eddy Simulation
	NSF-CTS & AFOSR
	$528,000
	$176,000
	3

	6/97-6/02
	C. Simulation of Advanced Rockets
	DOE
	$20M
	$600,000
	30 (M. Heath)

	1/99-1/01
	Turbulent Boundary Layers on Rough Surfaces
	ONR
	$270,000
	$135,000
	2

	3/99-3/00
	 Integrated Experimental and Computational Turbulence Research
	AFOSR
	$612,000
	$305,000
	2

	6/00-6/03
	Large Eddy Simulation
	NSF-CTS
	$390,000
	$130,000
	3 (R. Moser)

	6/00-6/03
	Large Eddy Simulation
	AFOSR
	$270,000
	$ 90,000
	3 (R. Moser)

	8/1/00-7/31/03
	Integrated Exp. /Num. Multi-zonal approach
	NSF-CTS
	$360,000
	$180,000
	2(Balachandar)

	5/02-5/04
	Experimental studies of Microdetonation
	DOE-LANL
	$320,000
	 $160,000
	 2 (D. Stewart)

	5/02-5/04
	Modeling the Dynamics of Hairpin Vortex Packets in Wall Turbulence
	CRDF 10654
	$75,000
	$15,000
	3 (Meleshko)

	6/02-6/07
	C. Simulation of Advanced Rockets
	DOE
	$25M

	$700,000
	28 (Mike Heath)

	3/04-3/07
	Large Eddy Simulation
	NSF-CTS
	$360,000
	$120,000
	2 (R. Moser)

	3/04-3/07
	Large Eddy Simulation
	AFOSR
	$360,000
	$120,000
	2 (R. Moser)

	3/06-9/07
	Micro-detonation
	DOE/
LANL
	$160,000
	$160,000
	1

	
	Drag Reduction
	ONR
	$68,000
	$68,000
	1

	4/06-9/07
	300,000,000 frame per sec camera
	ARO/DURIP
	$379,000
	$379,000
	1

	9/07-9/09
	Micro-detonation
	DOE/
LANL
	$160,000
	$160,000
	1

	10/1/09-9/30/11
	Tomographic PIV for multiplane measurements in Richtmyer-Meshkov flows at the LANL shock tube facility
	DOE/LANL
	258,000
	$258,000
	1

	9/1/09-12
	Unified Description of the Three-dimensional Structure of Wall Turbulence
	NSF Award Number: 0933848
	$300,000
	$300,000
	1

	9/1/09-12
	Photothermal Energy Conversion in Nanofluids
	NSF
	$325,000
	$128,000
	2

	1/1/09-
	Ira A Fulton Professorship
	ASU Foundation
	
	$25,000/yr
	1

	8/15/09
	Miegunyah Fellowship
	Univ. Melbourne
	
	$18,000
	1

	5/15/10
12/1/11
	Tewksbury Fellowship
	Univ. Melbourne
	
	$5,000
$5,000
	1




Educational Activities

University
	Director of undergraduate program in Engineering Mechanics, 1975-80
	Supervisor, Undergraduate Fluid Mechanics Laboratory, 1980-92.

Courses Taught:
	Introduction to Engineering Mechanics (Freshman)
Introduction to Fluid Mechanics (Jr-Sr)
Fluid Dynamics (Jr-Grad I)
Independent Research for Undergraduates (Jr.- Sr.) 
Inviscid Flow (Grad I)
Viscous Flow (Grad I)
Turbulence (Grad II)
Experimental Methods of Fluid Mechanics (Grad II)
	Independent Research for graduates
Turbulence Physics and Computation (Grad, ASU)
Experimental Methods for Thermal/Fluid Processes (Grad, ASU)

Post-Graduate Education

	DATE
	AUTHOR
	MS/ PHD
	TITLE

	In Progress
	G. Harinadani
	MS
	

	2011
	P. Kumar
	MS
	

	In Progress
	R. Taylor
	PhD
	

	In Progress
	I. Ziskin
	MS
	

	In progress
	J. Baltzer
	PhD
	

	2009
	M. J. Murphy,
LANL
	PhD
	

	2006
	V. Venkatraman
	MS
	Non-thesis project

	
	
	ASU 2005-
	

	2006
	P. Chakraborty
w/ S. Balachandar
Post Doctoral researcher, UIUC
	PhD
	Identifcation of Vortices

	2005
	E. Yamaguchi
Post Doctoral researcher, UIUC
	PhD
	Experimental investigation of micro channel blockage phenomena

	2005
	M.J. Murphy
	MS
	Optical diagnostic techniques for measuring flows produced by micro-detonators

	2005
	B. J.  Balasubramaniam
Scientist, LANL
	PhD
	Nature of turbulence in wall-bounded flows

	2003
	Z. Deng
Battelle Pacific Lab
	PhD
	Structure of turbulence in a fully transpired channel

	2002
	B. J. Balasubramaniam
Scientist, LANL
	MS
	PIV measurements in a solid rocket motor exhaust

	2002
	A. Agarwal
PhD CS
	MS
	Non-thesis

	2002
	Jos. Bauer
w/D. Beebe
Sandia Labs
	PhD
	Micro-fluidic Devices

	2001
	K.D. Christensen
Prof. MechSE, UIUC
	PhD
	Experimental investigation of acceleration and velocity fields in turbulent channel flow

	2001
	R.J.L. Fernandes
Shell Development
	PhD
	The spatial structure of turbulent Rayleigh-Bernard convection

	2001
	C.D. Tompkins
Scientist, LANL
	PhD
	The structure of turbulence over smooth and rough walls

	2001
	S. E. Hommena
Exxon-Mobile
	PhD
	Very-large-scale motions in wall bounded turbulent flows

	2001
	K.V. Sharp
Prof. ME, PSU
	PhD
	Experimental investigation of liquid and particle-laden flows in micro tubes

	1997
	J. Zhou
w/ S. Balachandar
sci. visualization
	PhD
	Self-sustaining formation of packets of hairpin vortices in a turbulent wall layer

	1997
	C.D. Tomkins
Scientist, LANL
	MS
	A PIV study of coherent structures in a turbulent boundary layer

	1995
	J. Zhong
w/ T. Huang
	PhD
	Vector-valued multidimensional signal processing and analysis in the context of fluid flows

	1995
	P.W. Offutt
Caterpillar Inc. 
	PhD
	Development of experimental techniques and studies of spatial structures in turbulent thermal convection

	1995
	T. R Oakley
w/ E. Loth
	MS
	A cinematic PIV study of bubble dispersion in a turbulent free shear layer

	1995
	R. Keane
Lecturer, MechSE, UIUC
	PhD
	A theoretical and computational investigation to optimize PIV

	1994
	M. Cui
Trane Air Corp.
	PhD
	Experimental study of highly concentrated two-phase flow

	1994
	J.N. Brouillette
Liquid Air Corp.
	MS
	In compressible turbulent flow through a sudden axisymmetric expansion using PIV

	1994
	V. Troy
Nvidia Corp.

	MS
	A study of turbulent penetrative thermal convection using stereoscopic PIV

	1994
	C. Meinhart
Prof. MEE, UCSB
	PhD
	Investigation of turbulent boundary layer structure using PIV

	1994 
	D. H. Barnhart
Independent consultant and author of ‘Optica’
	MS
	Phase conjugate holographic system for high resolution PIV

	1993
	H. M. Bavani
w/ T. J.Hanratty
	PhD
	Studies of the interaction between drag-reduction polymers and a turbulent flow field using particle imaging velocity and Fene Bead-Model

	1992
	T. M Kendall
w/S. Balachandar
Dir. Computing, Army Research Lab
	MS
	Dynamics of conditional vortices in turbulent channel flow: a direct numerical simulation

	1990 
	R. Mei
Prof. ME, UFL
	PhD
	Particle dispersion in isotropic turbulence and unsteady particle dynamics at finite Reynolds Numbers

	1988
	M.A. Niederschulte
w/T.J.Hanratty
Chevron
	PhD
	Turbulent flow through a rectangular channel

	1988
	S.M. Soloff
Direct TV
	MS
	An investigation of the small-scale structures in a turbulent pipe flow using high resolution PIV

	1988 
	H. Shen
	PhD
	Macroscopic effects of lagrangian velocity noise in turbulent flow

	1988
	I. Lekakis
w/B. G. Jones
Prof. Univ. Patrakis
	PhD
	Coherent structures in turbulent pipe flow

	1987
	K.S. Elam
w/B. G. Jones
	MS
	Conditional Reynolds stresses in a jet

	1987
	J.L. Ditter
Aerospace Corp
	MS
	Stochastic estimation of isotropic turbulence

	1987
	K.D. Chin
w/B. G. Jones
	MS
	Conditional velocity fields in a jet

	1987
	M.M. Lee
w/ T. J.Hanratty
Shell Oil
	PhD
	Droplet motion in vertical pipe flow

	1987
	D. H. Chambers
w/D. S. Stewart Scientist, Lawrence Livermore
	PhD
	Structural representation of turbulence

	1985
	P. Chang
w/B. G. Jones
	PhD
	Fluctuating pressure and velocity

	1986
	J.D. Kuzan
w/ T. J.Hanratty
Exxon-Mobile
	PhD
	Turbulent separation over solid waves

	1985 
	C. Landreth
Independent film producer
	MS
	Pulsed laser velocimetry

	1985 
	P. Merati
Chair, ME Dept., Western Mich. Univ
	PhD
	Interaction of free shear layer

	1983
	R. Kumar
Chair MAE Dept., Univ. C. Florida
	PhD
	Unsteady penetrative convection

	1983
	J.J. Buckles
w/ T. J. Hanratty
Chevron
	PhD
	Turbulent flow over wave surfaces

	1982
	C. S. Yao
Scientist, NASA Langley
	PhD
	Inclined Unsteady Thermal Convection

	1982
	A.T.C. Tung
Scientist, Bettis Lab
	PhD
	Conditional eddies in free shear

	1980
	C.K. Nithianandan
w/B. G. Jones
Babcock & Wilcox
	PhD
	Fluctuating velocity-pressure field structure in a round jet turbulent mixing region

	1980
	Y.A. Hassan
w/B. G. Jones
Prof. Nuclear E. Texas A&M
	PhD
	Structure in pipe flow

	1978
	M.K. Chung
Prof. ME, KAIST
	PhD
	Second order turbulent models

	1978
	R.T.D. Ferrierra
Prof. ME, Univ. Santa Catarina
	PhD
	Unsteady thermal convection

	1977
	T. Boberg
Cummins Motor Co.
	MS
	Unsteady free convection

	
	
	
	




Post-Doctoral Associates and Visiting Scientists(>3month stay with affiliation at time of visit)

Dr. C. S. Yao, Univ. Illinois					1983-84
Dr. B. Martinet, France 					1984
Prof. Z.C.Liu, Univ. Beijing					1989-2000
Prof. C. Wark, Illinois Inst. Tech. 				1990
Prof. H. Xu, Univ.. Beijing					1991
T. Urushihara , Nissan Motors				1991
J. Westerweel, Tech. Univ. Delft				1992
Dr. C. Westergaard, Tech. Univ. Denmark			1993
Dr. R.D. Keane, Univ. Illinois					1993-95
Prof. U. Piomelli, Univ. Maryland				1994
Dr. C. D. Meinhart, Univ. Illinois				1994-95  
D. Barnhart, Univ. Illinois					1994
Prof. N. Fujisawa, Gunma Univ.				1995
Dr. J. Westerweel, Tech. Univ. Delft				1996
C. Kaehler, DLR, Gottingen					1996
Prof. Nishino, Univ. Yokohama				1996
Dr. J. Sakakibara, Keio Univ					1996.
Prof. K.C. Kim, Pusan Univ.					1996
Ullrich Ullum, Tech. Univ. Denmark				1997
Dr. Juan Santiago, Univ. Illinois				1997-98
Dr. Mike Olsen, Univ. Illinois					1998-00
Prof. David Hill, 2000, Penn. State Univ.			1998
Prof. Kohsei Takehara, Kinki Univ.				1998
Y. Yoo, Pusan Univ.						2000
Prof. K.C. Kim, Pusan Univ.					2000
Prof. David Hill, Penn. State Univ.				2000 
Dr. K. T. Christensen, Univ. Illinois				2001
Prof. H. J. Lim, Hoseo Univ.					2001 
Prof. J. Sakakibara, Tskuba Univ.				2001 
Prof. K. C. Kim, Pusan Univ.					2001
Dr. Y. Sugii, Univ.Tokyo					2002
Dr. Prakash Vedula ,T U Delft 				2002-04
Prof. S. Moleshko, Ukranian Acad. Sci.,Kiev			2003
Prof. N. Nikovorovich, Ukranian Acad. Sci.			2004
Dr. E. Gourjii, Ukranian Acad. Sci				2004
Dr. Michele Guala, Univ. Pisa					2005,2006
Dr. Kyoungyoun Kim, KAIST					2006-2007
Dr. G. Elsinga, T U Delft					2007
Prof. X. Wu, Royal Canadian Military Academy		2009
Stefano Discetti, Univ. Naples				2010

Short Courses and Lecture Courses
Lectured nationally and internationally on the subjects of laser Doppler velocimetry, random signal analysis and particle image velocimetry in more than 50 short courses attended by over 2000 professors, graduate students, professional researchers and practicing engineers. The lectures and short course notes on these subjects have played a key role in introducing new measurement techniques into the practice of fluid mechanics. Also lectured in several summer schools on the structure of turbulence and the dynamics of turbulent flow. Most recent lectures in Mumbai and Bangalore, India, 2006, Fed. Univ. Rio de Janiero  and Santa Caterina, Brazil, 2007. 

Keynote Addresses, Invited Speaker or Seminar Speaker 
1999    Invited Speaker, 23rd AIAA Meeting on Fluid Dynamics and Plasmas
	Plenary Session Speaker, Mexican Physical Soc, Villahermosa
            Seminar, Univ. Illinois, TAM Dept.
            Seminar, Univ. Michigan, December, 1999
            Seminar, General Motors Research Center, December, 1999
	Seminar, LEGI, Grenoble
2000	Keynote Speaker Prandtl 125th Birthday, GAMM annual meeting, Gottingen
	Keynote Speaker, Burgerstag 2000, J. M. Burgers Zentrum, Delft
	Invited Speaker, Science and Art Symposium, ETH, Zurich
	Seminar, GALCIT, Cal Tech.
	Seminar, ME Dept. TA&M
	Seminar, Univ.Essen
	Seminar, Forschungs Zentrum, Karlsruhe (2)
	Seminar, AAE Dept., UIUC
2001	Distinguished Seminar Series Speaker, Univ. Illinois-Chicago
	Keynote Speaker, 6th Asian Symposium on Flow Visualization, Pusan
	Invited Speaker, Turbulence Research Soc. Korea, Seoul
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