
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-0825-6 

45th AIAA Fluid Dynamics 
Conference 2015 
 
 

Dallas, Texas, USA 
22-26 June 2015 

Volume 1 of 3 

Held at the AIAA Aviation Forum 2015 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The contents of this work are copyrighted and additional reproduction in whole or in part 
are expressly prohibited without the prior written permission of the Publisher or 
copyright holder. The resale of the entire proceeding as received from CURRAN is 
permitted. 
 
For reprint permission, please contact AIAA’s Business Manager, Technical Papers.  
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at  
1801 Alexander Bell Drive, Reston, VA 20191, USA. 

Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 



TABLE OF CONTENTS 
 

VOLUME 1 
 

WING AERODYNAMICS 
 
The Origin of Lift Revisited: I. A Complete Physical Theory (AIAA 2015-2302) ............................................................ 1

Tianshu Liu, Jiezhi Wu, Jinyang Zhu, Luoqin Liu 
 

The Origin of Lift Revisited: II. Physical Processes of Airfoil-Circulation Formation in Starting Flow 
(AIAA 2015-2303) ................................................................................................................................................................ 19

Jinyang Zhu, Shufan Zou, Luoqin Liu, Jiezhi Wu, Tianshu Liu 
 

The Steady Aerodynamics of Quiet Airfoils with Porosity Gradients (AIAA 2015-2304) ............................................. 29
Rozhin Hajian, Justin Jaworski 

 

Lift and Drag in Two-Dimensional Steady Viscous and Compressible Flow: I. Far-Field Formulae 
Analysis and Numerical Confirmation (AIAA 2015-2305)............................................................................................... 37

Jinyang Zhu, Luoqin Liu, Tianshu Liu, Yipeng Shi, Weidong Su, Jiezhi Wu 
 

Lift and Drag in Two-Dimensional Steady Viscous and Compressible Flow: II. Fundamental Solution 
Theory (AIAA 2015-2306)................................................................................................................................................... 50

Luoqin Liu, Jiezhi Wu, Tianshu Liu 
 

Effects of Perturbation on the Flow over Nonslender Delta Wings (AIAA 2015-2307) ................................................. 68
Cetin Canpolat, Besir Sahin, Sedat Yayla, Huseyin Akilli 

 

Interaction of Multiple Vortices over a Double Delta Wing (AIAA 2015-2308)............................................................. 78
Xi Zhang, Zhijin Wang, Ismet Gursul 

 
FUNDAMENTAL FLUID FLOWS 
 
Evolution of Stratified Boundary-Free Shear Flows Under Stokes-Ekman Forcing (AIAA 2015-2309) ................... 102

Matthew C. Jones, Eric G. Paterson 
 

Numerical and Experimental Investigation of Wind Turbine Wakes (AIAA 2015-2310) ........................................... 119
Xu Huang, Stefan Vey, Matthias H. Meinke, Wolfgang Schroeder, Georgios Pechlivanoglou, C. Nayeri, Christian 
O. Paschereit 

 

Evidence of Complex Flow Structures in a Converging-diverging Nozzle Caused by a Recessed Step at 
the Nozzle Throat (AIAA 2015-2311)............................................................................................................................... 131

Margherita Carmine, Renata Cheli, Fabio Cozzi, Andrea Spinelli, Marta Zocca, Alberto Guardone 
 

Numerical Study of the Transient Deformation and Drag Characteristics of a Decelerating Droplet 
(AIAA 2015-2312) .............................................................................................................................................................. 141

Qiulin Qu, Pingchang Ma, Peiqing Liu, Shaowei Li, Ramesh K. Agarwal 

 
COMBUSTION AND HEAT TRANSFER 
 
Global Features of Flame Stabilization in Turbulent Non-premixed Jet Flames in Vitiated Coflow 
(AIAA 2015-2313) .............................................................................................................................................................. 167

Aravind Ramachandran, Daniel A. Tyler, Parth K. Patel, Venkateswaran Narayanaswamy, Kevin M. Lyons 
 

Comparison of Theoretical and Semi-Empirical Solutions for Dissipation Coefficient in a Low 
Reynolds Number Compressor Cascade (AIAA 2015-2314).......................................................................................... 178

Foo Kok, Roy Y. Myose, Shigeo Hayashibara 
 

On Autoignition-dominated Supersonic Combustion (AIAA 2015-2315) ..................................................................... 201
Niccolo Cymbalist, Paul Dimotakis 

 

Flow Fields of Manipulated Shear Layers of a Turbulent Jet Flame (AIAA 2015-2316) ............................................ 236
Holger Nawroth, Christian O. Paschereit 

 
PLASMA AERODYNAMICS & FLOW CONTROL II 
 
PIV and Electric Characterization of a Plasma Synthetic Jet Actuator (AIAA 2015-2465)........................................ 245

Francois Laurendeau, Francois Chedevergne, Olivier Léon, G. Casalis 
 

Adjoint Optimization of the Spatial Profile of Steady Energy Deposition for Supersonic Drag 
Reduction (AIAA 2015-2466)............................................................................................................................................ 256

Richard B. Miles, Christopher Limbach 
 



Modeling of Saw-tooth DBD Plasma Actuators for Flow Control Simulations (AIAA 2015-2467) ............................ 268
Petro Junior Milan, Francis Demers, Huu Duc Vo 

 

Ns-DBD Plasma Actuator Induced Density Gradient on a Laminar Boundary Layer (AIAA 2015-
2468).................................................................................................................................................................................... 279

Ramon Winkel, Giuseppe Correale 
 

Contribution of Large-scale Vortex and Fine-scale Turbulent Structure in Separated Flow Control 
Using DBD Plasma Actuator (AIAA 2015-2469)............................................................................................................. 290

Kento Asano, Kengo Asada, Hiroki Kato, Makoto Sato, Taku Nonomura, Kozo Fujii, Akira Oyama 
 

Flow Control Over a Backward Facing Step by Ns-DBD Plasma Actuator (AIAA 2015-2470) ................................. 306
Giuseppe Correale 

 
BOUNDARY LAYER TRANSITION – PROGRESS AND CHALLENGES 
 
Receptivity: The Inspiration of Mark Morkovin (Invited) (AIAA 2015-2471)............................................................. 319

Helen L. Reed, William S. Saric, Eli Reshotko 
 

Boundary-Layer Transition Prediction for Laminar Flow Control (Invited) (AIAA 2015-2472) .............................. 345
Jeffrey Crouch 

 

Receptivity of Hypersonic Boundary Layers to Acoustic and Vortical Disturbances (Invited) (AIAA 
2015-2473) .......................................................................................................................................................................... 353

Ponnampalam Balakumar 
 

Extending the γ-Reθt Correlation based Transition Model for Crossflow Effects (Invited) (AIAA 2015-
2474).................................................................................................................................................................................... 393

Robin Langtry, Kaustav Sengupta, David T. Yeh, Andrew J. Dorgan 
 

CFD Transition Modeling: Blending Classical Methods with Modern Tools (Invited) (AIAA 2015-
2475).................................................................................................................................................................................... 405

James G. Coder, Mark D. Maughmer 
 

Development and Application of Transition Prediction Techniques in an Unstructured CFD Code 
(Invited) (AIAA 2015-2476) .............................................................................................................................................. 424

Andreas Krumbein, Normann Krimmelbein, Cornelia Grabe, Nie Shengyang 

 
VORTEX FLOWS 
 
Vortex Breakdown of Compressible Swirling Flows in a Finite-Length Straight Circular Pipe (AIAA 
2015-2477) .......................................................................................................................................................................... 466

Zvi Rusak, Jung J. Choi, Shixiao Wang, Nicholas Bourquard 
 

Numerical Study of the Formation of Concentric Vortex Rings (AIAA 2015-2478).................................................... 481
Vahid Sadri, Paul S. Krueger 

 

Rotating Cylindrical Bodies at Low Re (AIAA 2015-2479)............................................................................................ 492
Mark N. Callender 

 

Investigation of the Flow Dynamics in a Channel Constricted by Periodic Hills (AIAA 2015-2480) ......................... 500
Xavier Gloerfelt, Paola Cinnella 

 

Temporal Evolution of Turbulent Eddies in a Compressible Jet in Crossflow Measured using Pulse-
Burst PIV (AIAA 2015-2481) ............................................................................................................................................ 516

Steven J. Beresh, Justin L. Wagner, John Henfling, Russell Spillers, Brian Pruett 

 
ACTIVE AND PASSIVE FLOW CONTROL 
 
Interactions of a Dynamic Vortex Generator with a Cross-flow: A Numerical Study (AIAA 2015-
2482).................................................................................................................................................................................... 534

Reed Cummings, Dan Clingman, Onkar Sahni 
 

Interactions of a Dynamic Vortex Generator with a Cross-flow: An Experimental Study (AIAA 2015-
2483).................................................................................................................................................................................... 547

Chia Min Leong, Erica Cruz, Dan Clingman, Michael Amitay 
 

Flow Control in a Diffuser at Transonic Conditions (AIAA 2015-2484)....................................................................... 559
Jeremy Gartner, Michael Amitay 

 

The Effects of Sweeping Jet Actuator Parameters on Flow Separation Control (AIAA 2015-2485) .......................... 575
Mehti Koklu 

 
 
 



BOUNDARY-LAYER TRANSITION 
 
Turbulent Density Fluctuations in Thermal Boundary Layers Studied via Molecular Rayleigh 
Scattering (AIAA 2015-2620)............................................................................................................................................ 594

Jayanta Panda 
 

Automatic Transition Prediction in an Industrial Navier-stokes Solver Using Higher-order Finite 
Elements (AIAA 2015-2621) ............................................................................................................................................. 609

Raphaël Gross, Frédéric Chalot, Jean-Claude Courty, Michel Mallet, Dak Tran, Daniel Arnal, Olivier Vermeersch 
 

Large-Eddy Simulation of Transitional Flows on a Compressor Blade (AIAA 2015-2622) ........................................ 621
Zhong-Nan Wang, Xin-Rong Su, Xin Yuan, Mei-Ning Chen 

 

A Local Scattering Approach for the Effect of Abrupt Changes on Boundary-layer Instability and 
Transition: a Numerical Method (AIAA 2015-2623) ...................................................................................................... 632

Zhangfeng Huang, Xuesong Wu 
 

Numerical Simulation of Three-Dimensional Wave Packet in Supersonic Flow over a Compression 
Corner (AIAA 2015-2624)................................................................................................................................................. 650

Andrey Novikov, Ivan Egorov, Alexander V. Fedorov 
 

Computations of Disturbance Amplification Behind Isolated Roughness Elements and Comparison 
with Measurements (AIAA 2015-2625)............................................................................................................................ 674

Meelan M. Choudhari, Fei Li, Michael D. Bynum, Michael A. Kegerise, Rudolph A. King 

 
VOLUME 2 

 
Acoustic Radiation Due to Scattering of T-S Wave by Nonlinear Roughness in Subsonic Boundary 
Layer Flows (AIAA 2015-2626) ........................................................................................................................................ 691

Ming Dong, Xuesong Wu 

 
UNSTEADY WING AERODYNAMICS I 
 
Development of Coherent Structures Within the Laminar Separation Bubble of a NACA0018 Airfoil 
(AIAA 2015-2627) .............................................................................................................................................................. 709

John Kurelek, Andrew Lambert, Serhiy V. Yarusevych 
 

Analyzing Vortex Dynamics in the Laminar Separation Bubble vis Surface Pressure Measurements 
(AIAA 2015-2628) .............................................................................................................................................................. 723

Andrew Lambert, Serhiy V. Yarusevych 
 

Analysis of Cruise Flight of the Calliope Hummingbird (AIAA 2015-2629) ................................................................ 743
Jialei Song, Haoxiang Luo, Bret Tobalske, Tyson Hedrick 

 

Topology and Flow Structures of Three-Dimensional Separation Bubbles: The Effect of Aspect Ratio 
(AIAA 2015-2630) .............................................................................................................................................................. 754

Shirzad Hosseinverdi, Robert Jacobi, Hermann F. Fasel 

 
AIRFOIL SEPARATION CONTROL 
 
Modeling Lift Hysteresis with a Modified Goman-Khrabrov Model on Pitching Airfoils (AIAA 2015-
2631).................................................................................................................................................................................... 767

David R. Williams, Florian Reissner, David Greenblatt, Hanns Mueller-Vahl, Christoph Strangfeld 
 

Surface Vorticity Flux Analysis in Separation Control on NACA 0012 Airfoil (AIAA 2015-2632)............................ 778
Phillip Munday, Kunihiko Taira 

 

Measurements of 3-D Stall Cells on 2-D Airfoil (AIAA 2015-2633) .............................................................................. 796
Edward P. Demauro, Haley Dell'Orso, Victor Sivaneri, Burak Tuna, Michael Amitay 

 

Interactions of a Low Aspect Ratio Dynamic Pin with a Laminar Boundary Layer (AIAA 2015-2634) ................... 815
Samantha Gildersleeve, Chia Min Leong, Michael Amitay, Burak Ahmet Tuna, Dan Clingman 

 

Simulation of a Laminar-Flow Compatible High-Lift Configuration with Flow Control (AIAA 2015-
2635).................................................................................................................................................................................... 831

Donald P. Rizzetta, Miguel R. Visbal 
 

Global Stability Analysis of a Compressible Turbulent Flow Around a High-lift Configuration (AIAA 
2015-2636) .......................................................................................................................................................................... 853

Maria Chiara Iorio, Leo M. Gonzalez, Alejandro Martinez 

 
 
 



SHOCK-DOMINATED FLOWS 
 
Assessing Blast Loading Within Obstacle Arrays (AIAA 2015-2637) ........................................................................... 878

David R. Mott, Theodore R. Young, Douglas A. Schwer, Peter Matic 
 

Study of Bow-Shock Instabilities in front of Hemispherical Shell at Hypersonic Mach Number 7 
(AIAA 2015-2638) .............................................................................................................................................................. 900

Ashish Vashishtha, Yasumasa Watanabe, Kojiro Suzuki 
 

HIFiRE-1 Turbulent Shock Boundary Layer Interaction -Flight Data and Computations (AIAA 2015-
2639).................................................................................................................................................................................... 913

Roger L. Kimmel, Dinesh K. Prabhu 
 

Numerical Simulation Exploring Supersonic Flow Over a Forward-Facing Cylindrical Step (AIAA 
2015-2640) .......................................................................................................................................................................... 924

Philip E. Morgan, Miguel R. Visbal 
 

Numerical Investigation of Shock-Induced Laminar Separation Bubble in a Mach 2 Boundary Layer 
(AIAA 2015-2641) .............................................................................................................................................................. 945

Jayahar Sivasubramanian, Hermann F. Fasel 
 

On Unsteady Shock Wave Reflections from Wedges with Straight and Concave Tips (AIAA 2015-
2642).................................................................................................................................................................................... 981

Federico Alzamora Previtali, Eugene V. Timofeev, Harald Kleine 

 
UNSTEADY WING AERODYNAMICS II 
 
Aeromechanics of Membrane Wings in Ground-Effect (AIAA 2015-2764) ................................................................. 992

Robert Bleischwitz, Roeland De Kat, Bharathram Ganapathisubramani 
 

The Influence of Streamline Curvature on Low Aspect Ratio Rotating Wings (AIAA 2015-2765).......................... 1020
Christopher M. Kroninger, Aaron Harrington, Matthew Munson, Brandon Cohen 

 

Effect of Turbulence Modeling on Hovering Rotor Flows (AIAA 2015-2766)............................................................ 1030
Seokkwan Yoon, Neal Chaderjian, Thomas H. Pulliam, Terry Holst 

 

A Data-Driven Modeling Framework for Predicting Forces and Pressures on a Rapidly Pitching 
Airfoil (AIAA 2015-2767) ................................................................................................................................................ 1042

Scott T. Dawson, Nicole K. Schiavone, Clarence W. Rowley, David R. Williams 
 

Nonlinear Characterization of Flow over Oscillating Elliptic Airfoils (AIAA 2015-2768) ........................................ 1056
Muhammad Saif Ullah Khalid, Imran Akhtar, Haibo Dong, Nida Ahsan 

 

Intermittency Behaviour in the Flow Past an Oscillating Airfoil (AIAA 2015-2769)................................................. 1070
Sandeep Badrinath, Sunetra Sarkar 

 

Analysis of Deflected Vortex Street Produced by an Oscillating Airfoil (AIAA 2015-2770) ..................................... 1083
Sandeep Badrinath, Sunetra Sarkar 

 
BOUNDARY LAYER TRANSITION: CROSSFLOW 
 
Direct Numerical Simulation of Transition Due to Traveling Crossflow Vortices (AIAA 2015-2771) ..................... 1096

Fei Li, Meelan M. Choudhari, Lian Duan 
 

EPIC: NPSE Analysis of Hypersonic Crossflow Instability on Yawed Straight Circular Cone (AIAA 
2015-2772) ........................................................................................................................................................................ 1115

Nicholas B. Oliviero, Travis S. Kocian, Alexander Moyes, Helen L. Reed 
 

Secondary Instability of Stationary Crossflow Vortices on an Inclined Cone at Mach 6 (AIAA 2015-
2773).................................................................................................................................................................................. 1133

Christopher Ward, Ryan Henderson, Steven P. Schneider 
 

Experimental Study of Crossflow Instability on a Mach 6 Yawed Cone (AIAA 2015-2774)..................................... 1170
Stuart A. Craig, William S. Saric 

 

Computational Investigation of Step Excrescence Sensitivity in a Swept-Wing Boundary Layer (AIAA 
2015-2775) ........................................................................................................................................................................ 1189

Matthew W. Tufts, Helen L. Reed, Brian K. Crawford, Glen T. Duncan, William S. Saric 
 

The Effect of Backward-facing Step Height on Instability Growth and Breakdown in Swept-Wing 
Boundary-Layer Transition (AIAA 2015-2776) ............................................................................................................ 1227

Jenna L. Eppink, Richard W. Wlezien, Rudolph A. King, Meelan M. Choudhari 

 
BOUNDARY LAYER AND BLUFF BODY CONTROL 
 
Control of Afterbody Vortices by Blowing (AIAA 2015-2777) .................................................................................... 1243

Richard W. Jackson, Zhijin Wang, Ismet Gursul 
 



Simplified Model for Flow-heating Effect on Wave Drag of Blunt Bodies and Its Validation (AIAA 
2015-2778) ........................................................................................................................................................................ 1258

Erich Schuelein 
 

The Effects of Mach and Reynolds Number on the Flow Mixing Properties of Micro-ramp Vortex 
Generators in a Supersonic Boundary Layer (AIAA 2015-2779) ................................................................................ 1273

Rogier Giepman, Aabhas Srivastava, Ferry Schrijer, Bas Van Oudheusden 
 

Experimental Investigation of Boundary Layer Tripping Devices for Shock Wave - Boundary Layer 
Control (AIAA 2015-2780) .............................................................................................................................................. 1292

Rogier Giepman, Renee Louman, Ferry Schrijer, Bas Van Oudheusden 
 

Control of Shock Wave Boundary Layer Interaction using Laser Pulse Energy Depositions (AIAA 
2015-2781) ........................................................................................................................................................................ 1310

Akira Iwakawa, Takahiro Tamba, H. S. Pham, Tatsuro Shoda, Akihiro Sasoh 

 
TURBULENCE MODELING 
 
Stretched-Vortex based Subgrid-scale Modeling of Variable-Density Flows (AIAA 2015-2782) ............................. 1315

Gs Sidharth, Graham V. Candler 
 

DNS/LES Simulations of Separated Flows at High Reynolds Numbers (AIAA 2015-2783)...................................... 1329
Ponnampalam Balakumar 

 

Bayesian Calibration of a RANS Model with a Complex Response Surface - A Case Study with Jet-in-
Crossflow Configuration (AIAA 2015-2784) ................................................................................................................. 1356

Jaideep Ray, Sophia Lefantzi, Srinivasan Arunajatesan, Lawrence J. Dechant 
 

Extension of Wray-Agarwal Turbulence Model for Flow Over Rough Surfaces (AIAA 2015-2785) ....................... 1372
Timothy Wray, Ramesh K. Agarwal 

 

An Improved Version of One-Equation RAS Turbulence Model (AIAA 2015-2786) ................................................ 1380
Mizanur Rahman, Ramesh K. Agarwal, Markku Lampinen, Timo Siikonen 

 
VOLUME 3 

 
TURBOMACHINERY - TURBINES 
 
Data Processing Techniques for Measurements Collected from a Single Slanted Hot-Wire for 
Turbomachinery Applications (AIAA 2015-2928) ........................................................................................................ 1406

Reid A. Berdanier, Nicole L. Key 
 

Flowfield and Film Performance Measurements of Axial Shaped Cooling Holes on a Flat Plate (AIAA 
2015-2929) ........................................................................................................................................................................ 1421

Daniel R. Getsinger, Jason E. Dees, Gregory P. Rodebaugh 
 

Visualization of Secondary Flow Structures Caused by Rotating Instability: Synchronized Stereo 
High-Speed PIV and Unsteady Pressure Measurements (AIAA 2015-2930) .............................................................. 1434

Benjamin Pardowitz, Julija Peter, Ulf Tapken, Paul U. Thamsen, Lars Enghardt 

 
SHOCK WAVE / BOUNDARY LAYER INTERACTIONS 
 
Experimental Investigation of Unsteadiness of Swept-Ramp Shock/Boundary Layer Interactions at 
Mach 2 (AIAA 2015-2932) .............................................................................................................................................. 1447

Leon Vanstone, Mohammed Saleem, Serdar Seckin, Noel T. Clemens 
 

Effects of Sweep on Impinging Oblique Shock-Turbulent Boundary Layer Interaction (AIAA 2015-
2933).................................................................................................................................................................................. 1459

Robyn A. Dawson, Clark Pederson, Jesse C. Little 
 

Experimental Investigation into Shock Induced Corner Boundary Layer Separation (AIAA 2015-
2934).................................................................................................................................................................................. 1473

Amruthkiran Hegde, Morgan Funderburk, Jonathan Hill, Venkateswaran Narayanaswamy 
 

Experimental and Numerical Study of Shock-Wave Boundary Layer Interactions on an 
Axisymmetric Body (AIAA 2015-2935).......................................................................................................................... 1489

Gregory Robertson, Rajan Kumar, Timothy A. Eymann, Scott A. Morton 
 

An Experimental Investigation of the Effect of Boundary Layer on an Internal Compression Inlet 
(AIAA 2015-2936) ............................................................................................................................................................ 1501

Hasan Tabanli, Kemal B. Yuceil 

 



UNSTEADY FLOWS – CAVITY AND SHEAR FLOWS 
 
Relationship between Acoustic Tones and Flow Structure in Transonic Rectangular Cavity Flow 
(AIAA 2015-2937) ............................................................................................................................................................ 1511

Justin L. Wagner, Katya M. Casper, Steven J. Beresh, Brian Pruett, Russell Spillers, John Henfling, Srinivasan 
Arunajatesan 

 

Modal Decomposition of Pressure Data in Cavity Flows (AIAA 2015-2938).............................................................. 1527
Katya M. Casper, Srinivasan Arunajatesan 

 

Comparison of High-Order and Low-Order Methods for Large-Eddy Simulation of a Compressible 
Shear Layer (AIAA 2015-2939) ...................................................................................................................................... 1543

Mina R. Mankbadi, James R. Debonis, Nicholas J. Georgiadis 
 

Reduced Order Modeling of a Dielectric Barrier Discharge Controlled Shear Layer using Minimum 
Basis Rotations (AIAA 2015-2940) ................................................................................................................................. 1568

John Chabot, Edgar J. Caraballo, Jesse C. Little 
 

Shear-Thinning Properties of Blood in Large Arteries (AIAA 2015-2941) ................................................................ 1585
Foo Kok, Roy Y. Myose, Klaus A. Hoffmann 

 
UNSTEADY WING AERODYNAMICS III 
 
Numerical Simulation of Circular Cylinders and Wing Sections in Unsteady Motion (AIAA 2015-
3069).................................................................................................................................................................................. 1597

Andreas Gross, Jianming Zhou, Hermann F. Fasel 
 

The Effect of the Blade Chord Length on the Aerodynamics of the MAV Scale Cycloidal Propeller 
Under Hovering Status (AIAA 2015-3070) .................................................................................................................... 1628

Yu Hu, Hai Lang Zhang, Hu Haiyang 
 

Unsteady Thick Airfoil Aerodynamics: Experiments, Computation, and Theory (AIAA 2015-3071) ..................... 1641
Christoph Stangfeld, Christopher L. Rumsey, Hanns Mueller-Vahl, David Greenblatt, C. Nayeri, Christian O. 
Paschereit 

 

Impact of a Vortical Gust on the Aerodynamics of a Finite Aspect-Ratio Wing (AIAA 2015-3072) ........................ 1660
Raymond E. Gordnier, Miguel R. Visbal 

 

Transient Encounters of a NACA0012 Wing with a Streamwise-Oriented Vortex (AIAA 2015-3073).................... 1678
Daniel J. Garmann, Miguel R. Visbal 

 

Flow Visualization and Force Measurements on Accelerated Revolving Flat Plates at Low Reynolds 
Numbers (AIAA 2015-3074) ........................................................................................................................................... 1700

Mustafa Percin, Bas Van Oudheusden 

 
BOUNDARY LAYER TRANSITION: RECEPTIVITY AND CONTROL 
 
On the Effect of Small Steps on Pre-transitional Streamwise Elongated Streaks (AIAA 2015-3075) ...................... 1712

Adrian Sescu, Mohammed Afsar, Vasileios Sassanis 
 

Time-Frequency Analysis of Boundary Layer Instabilities Generated by Freestream Laser 
Perturbations (AIAA 2015-3076).................................................................................................................................... 1730

Amanda Chou, Steven P. Schneider 
 

Numerical Simulation of Hypersonic Boundary-Layer Instability in a Real Gas with Two-
Dimensional Surface Roughness (AIAA 2015-3077) ..................................................................................................... 1751

Clifton H. Mortensen, Xiaolin Zhong 
 

Leading-Edge Receptivity to Acoustic Waves for High-Speed Flows over a Blunt Wedge (AIAA 2015-
3078).................................................................................................................................................................................. 1782

Adriano Cerminara, Neil Sandham 
 

Swept-Wing Boundary-Layer Receptivity to Steady Free-Stream Disturbances (AIAA 2015-3079)....................... 1806
Holger B. Kurz, Markus Kloker 

 

Delaying Transition in Rotating Boundary-layer Flows (AIAA 2015-3080)............................................................... 1821
Paul Griffiths, Stephen J. Garrett, Sharon O. Stephen 

 
 
TURBULENCE SIMULATIONS 
 
A Numerical Study of Turbulence in Boxes with No-slip Walls and of Varying Volume-to-surface 
Ratios (AIAA 2015-3081) ................................................................................................................................................ 1827

Eric Johnsen, Pooya Movahed, David Dowling 
 



Application of the Wray-Agarwal Model to Compressible Flows (AIAA 2015-3083) ............................................... 1839
Timothy Wray, Ramesh K. Agarwal 

 

Tetrahedral-Mesh Simulation of Turbulent Flows with the Space-Time Conservative Schemes (AIAA 
2015-3084) ........................................................................................................................................................................ 1847

Chau-Lyan Chang, Balaji Shankar Venkatachari, Gary C. Cheng 

 
TURBULENCE ANALYSIS 
 
Single and Multiple-Point Analysis of Velocity Fluctuations in a Detonation-Turbulence Interaction 
(AIAA 2015-3216) ............................................................................................................................................................ 1871

Sarah M. Hussein, Frank K. Lu 
 

Nonlinear Time Series Analysis of Velocity over NACA 2412 Three-Dimensional Wing Using Large 
Eddy Simulation Data (AIAA 2015-3217)...................................................................................................................... 1878

Priyam Chakraborty, Arnab Roy 
 

Thermal Non-equilibrium Effects in Turbulent Compressible Shear Flows (AiAA 2015-3218)............................... 1886
Aaron G. Neville, Ioannis Nompelis, Pramod K. Subbareddy, Graham V. Candler 

 
FLOW CONTROL - AERODYNAMICS 
 
Suppression of Cavity Oscillations via Three-Dimensional Steady Blowing (AIAA 2015-3219)............................... 1899

Yang Zhang, Nishul Arora, Yiyang Sun, Louis N. Cattafesta, Kunihiko Taira, Lawrence S. Ukeiley 
 

Propulsive Performance and Vortex Interactions of Multiple Tandem Foils Pitching In Line (AIAA 
2015-3220) ........................................................................................................................................................................ 1920

Chengjun Yuan, Geng Liu, Yan Ren, Haibo Dong 
 

On the Effect of Rigid Swept Surface Waves on Turbulent Drag (AIAA 2015-3221)................................................ 1931
Marie Denison, Stephen P. Wilkinson, Ponnampalam Balakumar 

 

Control of Tollmien-Schlichting Waves Using Piezoelectrically Driven Oscillating Surface (AIAA 
2015-3222) ........................................................................................................................................................................ 1954

Haley Dell'Orso, Burak Tuna, Michael Amitay 

 
HYPERSONIC AND CHEMICALLY-REACTING FLOWS 
 
Starting Characteristics of the US Air Force Academy Mach 6 Ludwieg Tube (AIAA 2015-3338) ......................... 1978

Robert Decker, Michael Semper, John Anthony, Russell M. Cummings 
 

Numerical Modeling and Simulation of Combustion Phenomena Related to Thermal Ignition and 
Flame Fronts (AIAA 2015-3339) .................................................................................................................................... 1991

William E. Tavernetti, Mohamed M. Hafez 
 

Large-Eddy Simulation of Autoignition-Dominated Supersonic Combustion (AIAA 2015-3340) ........................... 2013
Graham V. Candler, Niccolo Cymbalist, Paul Dimotakis 

 

Subsonic Indicial Aerodynamics for Unsteady Loads Calculation via Numerical and Analytical 
Methods: A Preliminary Assessment (AIAA 2015-3341).............................................................................................. 2028

Marcello Righi, Jan Koch, Marco Berci 

 
FLOW CONTROL – VORTICAL FLOWS 
 
Observations on the Mean and Turbulent Wake of a Micro-Ramp Array (AIAA 2015-3342)................................. 2054

Ezgihan Baydar, Frank K. Lu 
 

Mixing Layer: Numerical and Experimental Control Strategies (AIAA 2015-3343)................................................. 2063
Jesse C. Little, Upender K. Kaul 

 

Effects of Pulse Energy on Shear Layer Control using Surface Plasma Discharges (AIAA 2015-3344) .................. 2080
David J. Akins, Ashish Singh, Jesse C. Little 

 

Towards Integral Boundary Layer Modelling of Vane-type Vortex Generators (AIAA 2015-3345) ....................... 2097
Daniel Baldacchino, Daniele Ragni, Carlos Simao Ferreira, Gerard Van Bussel 

 

Author Index 




