
TENTH SYMPOSIUM ON TURBULENCE 

Sunday, September 21, 1986 

7:00-10:00 p.m.  Registration and Social Hour, Zeno's Motel and Steak House, 
Roll a, Missouri 

Monday, September 22, 1986 

7:30-8:30 a.m.  Late Registration Miner Lounge, University Center-East, UMR 

8:30 a.m.  Symposium Opening Centennial Hall-West 

8:35 a.m.  Welcoming Remarks, Dr. Martin Jischke, Chancellor, UMR 

8:45 a.m.  Announcements and General Information 

Monday (cont.) 

COHERENCE IN TURBULENCE - Centennial Hall-West  Paper 
Session Chairman - A.K.M.F. Hussain  Number 

Invited Lecturers - Hassan Mahmoud Nagib, Illinois Institute of Technology, 
and Yann G. Guezennec, The Ohio State University, "On Coherent Large Scale 
Structures in Turbulent Boundary Layers and Their Suppression" 1 

R. Erbeck and W. Merzkirch, Universitat Essen, Republic of Germany, 
"Speckle Photographic Measurement of Turbulence in an Air Stream With 

Fluctuating Temperature" 2 

N. Toy and C. Wisby, University of Surrey, Guildford, United Kingdom, 
"A Preliminary Investigation of Real -Time Image Analysis of a Visualized 

Turbulent Wake" 3 

Thomas B. Francis and Joseph Katz, Purdue University, "The Study of the 
Flow Structure of Tip Vortices on a Hydrofoil" 4 

H. Maekawa, T. Nozaki, M. Tao and S. Yamazaki, Kagoshima University, 
Kagoshima, Japan, "Visualized Large-Scale Motions in the Turbulent Wake 
Behind a Thin Symmetrical Airfoil" 5 

J.T. Kegelman, McDonnell Douglas Research Laboratories, "A Flow-Visualization 
Technique for Examining Complex Three-Dimensional Flow Structures" 6 

J.T. Kegelman and F .W. Roos, McDonnell Douglas Research Laboratories, "
Spanwise Coherence of Vortical Structures in a Reattaching Turbulent Shear 

Layer" 7 

C.C. Chu and R.E. Falco, Michigan State University, "A Vortex Ring/Viscous W
all Layer Interaction Model of the Turbulence Production Process Near Walls" 8 

Stephen K. Robinson, NASA Ames Research Center, "Large-Eddy Detection in a 
Supersonic Turbulent Boundary Layer" 9



Charles G. Speziale, Georgia Institute of Technology, "On the 
Decomposition of Turbulent Flow Fields for the Analysis of Coherent 
Structures" 10 

J. Swirydczuk, Polish Academy of Sciences, Gdansk, Poland, "Formation of a 
Concentrated Vortex Structure Induced by an Interaction of a Single Vortex 
with Unsteady Vortex Layer Shedding from an Airfoil" 11 

NUMERICAL SIMULATION AND MODELING - Centennial Hall-West 
Session Chairman - M.M. Reischmann 

Invited Lecturers - J.R. Herring, National Center for Atmospheric Research 
and Olivier Metais, NCAR, Advanced Program and CNRS, Grenoble, France, 
"Numerical and Theoretical Calculations of Stratified Turbulence" 12 

V. Eswaran and S.B. Pope, Cornell University, "An Examination of Forcing 
in Full Turbulence Simulations" 13 

P. Andre, R. Creff and J. Batina, Universite d'Orleans, Orleans, France, 
"A Numerical Investigation of the Turbulent Pulsating Flow in a Pipe" 14 

Karam Azab and John B. McLaughlin, Clarkson University, "Numerical 
Simulation of the Viscous Wall Region" 15 

F.F. Grinstein, Berkeley Research Associates, E.S. Oran and J.P. Boris, 
U.S. Naval Research Laboratory, and A.K.M.F. Hussain, University of Houston, 
"Numerical Study of the Mean Static Pressure Field of an Axisymmetric 

Free Jet" 16 

L. Shtilman, City College of the City University of New York, R.B. Pelz, 
Rutgers University, A. Tsinober, Tel Aviv University, Tel Aviv, Israel, 
"Numerical Investigation of Helicity in Turbulent Flow" 17 

Steven Keleti and X B Reed, Jr., University of Missouri-Rolla, "Spectral 
Properties of Exact Random Solutions to Burgers' Equation for Modified 
Thomas Initial Conditions" 18 

Tuesday, September 23, 1986 

STABILITY, TRANSITION AND DEVELOPMENT - Centennial Hall-West 
Session Chairman - R.J. Hansen 

Invited Lecturer W.S. Saric, Arizona State University, "Boundary Layer 
Transition to Turbulence: The Last Five Years" 19 

F.O. Thomas and K.M. Prakash, Oklahoma State University, "An Experimental I
nvestigation of a Global Resonance Mechanism in the Two-Dimensional 

Turbulent Jet" 20 

Beatrice Martinet and Ronald J . Adrian, University of Illinois at Urbana-Ch
ampaign, "Rayleigh-Benard Convection: Experimental Study of the Oscillatory 

Instability" 21



R.W. Miksad, R.S. Solis and E.J. Powers, The University of Texas at 
Austin, "Experiments on the Influence of Mean Flow Unsteadiness on the 
Laminar-Turbulent Transition of a Wake" 22 

Concurrent Sessions 

NOVEL EXPERIMENTAL APPROACHES - Centennial Hall-West 
Session Chairman - W.G. Tiederman 

J.P. Giovanangeli, Institut de Mecanique Statistique de la Turbulence, 
Marseille, France, "A New Method for Measuring in Stream Small Scale Static 
Pressure Fluctuations with Application to Wind-Wave Interactions" 23 

Christopher Landreth and Ronald J. Adrian, University of Illinois at 
Urbana-Champaign, "Double Pulsed Laser Velocimeter with Directional 
Resolution for Complex Flows" 25 

L.G. Ozimek and R.S. Azad, The University of Manitoba, Manitoba, Canada, 
"A Comparison of Analog and Digital Systems of Measurements of Turbulence 

Parameters" 27 

H. Branover and S. Sukoriansky, Ben-Gurion University of the Negev, 
Beer-Sheva, Israel, "Flows with Strongly Anisotropic Turbulence-Dynamic 
and Heat Transfer Aspects" 29 

Ioannis C. Lekakis, Ronald J. Adrian and Barclay G. Jones, University of 
Illinois at Urbana-Champaign, "Time Delay Correlations of the Reynolds-Stress 
Tensor in Turbulent Pipe Flow" 31 

A. Tsi nober, E. Kit, and M. Tei tel , Tel Aviv University, Tel Aviv, Israel, 
"Electromagnetic Methods of Turbulence Measurements: Shortcomings and 

Advantages" 33 

C.B. Reed, B.F. Picologlou, P.V. Dauzvardis and J.L. Bailey, Argonne 
National Laboratory, "Techniques for Measurement of Velocity in Liquid-Metal 
MHD Flows" 35 

COMPLEX TURBULENT FLOWS WITH WALL EFFECTS - Mark Twain Room 
Session Chairman - David Stock 

Shiki Okamoto, Shibaura Institute of Technology, Tokyo, Japan, "Experimental 
Study of Mutual Interference Between Two Spheres Placed on Plane Boundary" 24 

N. Toy and T.A. Fox, University of Surrey, Guildford, United Kingdom, "The 
Generation of Turbulence from Displaced Cross-Members in Uniform Flow" 26 

Paul Dawson
, Brian Lamb, Daniel Martin, and David Stock, Washington State Uni

versity, "Modeling of Exhaust Fume Concentrations Near Buildings" 28 

Essam Eldin Khalil , Cairo University, Cairo, Egypt, "Numerical Computations of Fl
ow Patterns in Aluminum Reduction Cells", 30 

Barry Gilbert , Grumman Corporate Research Center, "Turbulence Measurements i
n a Flow Generated by the Collision of Radially Flowing Wall Jets" 32



J.A.M. Barata, D.F.G. Durao and M.V. Heitor, Instituto Superior Tecnico, 
Lisboa, Portugal, "Experimental and Numerical Study on the Aerodynamics of 
Jets in Ground Effect" 34 

Richard D. Gould, Warren H. Stevenson and H. Doyle Thompson, Purdue 
University, "Experimental and Computational Investigation of Turbulent 
Transport in an Axisymmetric Sudden Expansion" 36 

CONFINED TURBULENT FLOWS - Centennial Hall-West 
Session Chairman - Barclay J. Jones 

M.M.A. Khalifa and A.C. Trupp, University of Manitoba, Manitoba, Canada, 
"Measurements of Fully Developed Turbulent Flow in a Trapezoidal Duct" 37 

A.M. El-Kersh, Minia University, Minia, Egypt, and A.H. El-Gammal, 
Alexandria University, Alexandria, Egypt, "A Lag-Entrainment Method for the 
Prediction of a Turbulent Boundary Layer in an Annular Diffuser with 
Swirled Flow" 39 

0. Turan, R.S. Azad, and S Z. Kassab, " University of Manitoba, Manitoba, 
Canada, "'Evaluation of k1-1 Spectral Law in Three Wall-Bounded Flows" 41 

J.C. Lai, University of New South Wales, Duntroon, Australia, and 
K.J. Bullock, University of Queensland, St. Lucia, Australia, "Distribution 
of Convection Velocities and Lifetimes of Turbulence Structures in Fully 
Developed Pipe Flow" 43 

FREE SHEAR TURBULENCE - Mark Twain Room 
Session Chairman - R.J. Adrian 

R.D. Mehta and J.H. Bell, Stanford University, 0. Inoue and L.S. King, NASA 
Ames Research Center, "Experimental and Computational Studies of Plane Mixing 
Layers" 38 

D.F.G. Durao, M.V. Heitor and J.C.F. Pereira, Instituto Superior Tecnico, 
Lisboa, Portugal, "The Turbulent and Periodic Flows Behind a Squared Obstacle" 40 

C.A. Thompson, N.G. Fico and F. Costa Filho, Instituto Militar De Engenharia, 
Rio de Janeior, Brazil, "Circular Jets: Effects of Sinusoidal Forcing and 
Strouhal Number" 42 

C.A. Thompson, N.G. Fico and F. Costa Filho, Instituto Militar De Engenharia, 
Rio de Janeiro, Brazil, "Hot-Wire Measurements on a Plane Turbulent Jet" 44 

Return to Single Session 

DRAG REDUCTION - Centennial Hall-West 
Session Chairman - J.L. Zakin 

Mark T. Coughran , David G. Bogard, and Choon L. Gan, Univerity of Texas, "A
n Experimental Study of the Burst Structure in a LEBU-Modified Boundary 

Layer" 45



B. Frings, University of Dortmund, Republic of Germany, "Heterogeneous 
Drag REduction in Turbulent Pipe Flows Using Various Injection Techniques" 46 

S.M. Penix and C.A. Petty, Michigan State University, "A Mechanism for 
Drag Reduction Based on Stress Relaxation" 47 

Wednesday, September 24, 1986 

TURBULENT TRANSPORT, INCLUDING CHEMICAL REACTION - Centennial Hall-West 
Session Chairman - R.S. Brodkey 

Invited Lecturer - Carl H. Gibson, University of California at San Diego 
and Scripps Institute of Oceanography, "Turbulent Mixing by the Rate-of-Strain" 48 

R.W. Claus, NASA Lewis Research Center, "Direct Numerical Simulation of a Forced, 
Chemically Reacting, Mixing Layer" 49 

J. Picart and R. Borghi, CNRS, Mont-Saint-Aignan, France and J.P. Chollet, 
CNRS, Saint-Martin D' Heres, France, "Numerical Simulation of Turbulent 
Reactive Flows" 50 

T. Lookman and P. Sullivan, University of Western Ontario, Ontario, Canada, 
"A Numerical Experiment on the Dilution of a Contaminant Cloud" 51 

T.H. Chen, A.J. Lightman, W.J. Schmoll and P.P. Yaney, University of 
Dayton, "Simultaneous Two-Dimensional Velocity and Concentration Measurements 
in Jet Flows" 52 

A. Cenedese, Universita' degli Studi di Roma "La Sapienze", Rome, Italy, 
L. Accardo and R. Milone, Centro Esperienze Idrodianamiche della Marina 
Militare, Rome, Italy, "Fluid-Dynamic Field Near a Propeller" 53 

Rajan Menon, TSI Incorporated, "Phase -Averaged Measurements Using a 
3-Component LDV- System" 54 

R.M. Privette, W.G. Tiederman and W.M. Phillips, Purdue University, "Cycle-
to-Cycle Variation Effects on Turbulent Shear Stress. Measurements in 
Pulsati le Flow" 55 

R. Creff and P. Andre, Universite d'Orleans, Orleans, France, "Experimental 
Study of a Periodic Reverse Current in a Pulsed Turbulent Flow" 56 

H. Wu and G.K. Patterson, University of Arizona, "Distribution of Turbulence 
Energy Dissipatipn Rates in a Rushton Turbine Stirred Mixer" 57


