S3rd AIAA Aerospace Sciences
Meeting 2015

Held at the AIAA SciTech Forum 2015

Kissimmee, Florida, USA
5-9 January 2015

Volume 1 of 18

ISBN: 978-1-5108-0117-2



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

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

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.



TABLE OF CONTENTS

VOLUME 1

INTERNATIONAL STUDENT CONFERENCE (UNDERGRADUATE CATEGORY)

Martian RHOVER Feasibility Study (ATAA 2015-0001).........ccoootiriiriirinentieieeeieetetet et ettt sttt sse st ese et et et e sesbesbesbesbesbessessesaeeneenns 1
Jovanny Fuentes, Rehan Pankaja Kaluarachchi
Satellite Formation Control using Differential Drag (ALAA 2015-0002) ............c.ccccooimiiiiiiiiininieieieceneeeereieeeee et sese e seneas 12

Sanny R. Omar, J. M. Wersinger

Manufacturing of Triaxial Quasi-three-dimensional Composite Materials (AIAA 2015-0003)....
Gregory Peterson, Dahsin Liu

The Design, Fabrication, and Evaluation of Millimeter Wave Lenses for Beamed Energy Applications (AIAA

2005-0004).........cooniiiiiiiiii bbb R bbb bbb 29
Stephen E. Sloan

Colorimetric Hydrogel-based Microfluidic Assay System to Monitor Malnutrition in a Microgravity Environment

(ATAA 20T570005) ..ottt ettt ettt ettt ettt b et eb et et s e st et e st ettt e b ea e ebe e ea e s e es e et es et e st e b et e bt s eue et ekt et e b et es e b e st e bt et et et e e b et nennene 39
Jonathan K. Tsosie

Significance of Constituent Chemical age on Solid Rocket Propellant Regression Rates (AIAA 2015-00006) ..............cceovevevenenennne 44
Derek J. Dulin, Gaines S. Gibson

Aerodynamic Testing and Development of Sunswift eVe (ATAA 2015-0007)..........c.ccooviieiiiiiiininicieeiineeieee et 52

Simon Ambrose, Graham Doig

COMPUTATIONAL AEROACOUSTICS 1

A Computational Study of Flow Within Cavities with Complex Geometric Features (AIAA 2015-0008) .............ccoceevineineienevenene 63
Matthew F. Barone, Srinivasan Arunajatesan

Hybrid RANS/LES Acoustics Prediction in Supersonic Weapons Cavity (ATAA 2015-0009) ..........ccccoevivinenininenenieieeeseesesiesee e 76
Essam F. Sheta, Robert E. Harris, Edward A. Luke, Lawrence S. Ukeiley

Numerical Study of Synthetic-Jet Actuation Effect on Leading and Trailing Edge Noise (AIAA 2015-0010)............ccoceviinienecnnne 90

Lap D. Nguyen, Vladimir V. Golubev, Reda R. Mankbadi, Marco Sansone

PRESSURE SENSITIVE PAINT (PSP) AND NOVEL MEASUREMENT TECHNIQUES

Dynamic Response Characteristics of Polymer/Ceramic Pressure-Sensitive Paint (AIAA 2015-0021) ..........cccccoveeveneeneincencnnns 106

Anshuman Pandey, James Gregory
Global Skin-Friction Measurements Using Particle Image Surface Flow Visualization and a Luminescent Oil-Film

(ATAA 2005-0022) ... bbb 127
Nicholas M. Husen, Nettie Roozeboom, Tianshu Liu, John Sullivan
Application of Temperature and Pressure Sensitive Paints to DLR Hypersonic Facilities: “Lessons Learned”............................... 137

Walter H. Beck, Christian Klein, Ulrich Henne, Jan Martinez Schramm, Alexander Wagner, Klaus Hannemann, Thomas Gawehn,
Ali Guelhan, Werner Sachs

Application of PSP Technique to Near-Field Sonic Boom Measurements in a Ballistic Range (AIAA 2015-0024).................ccecee.. 148
Daiju Numata, Keisuke Asai, Kiyonobu Ohtani
Unsteady PSP Measurement of Transonic Buffet on a Wing (AIAA 2015-0025) .........cccoiiiiiiiiinininieiiiiececeereee et 160

Yosuke Sugioka, Daiju Numata, Keisuke Asai, Shunsuke Koike, Kazuyuki Nakakita, Seigo Koga

Determining Aerodynamic Characteristics of an Unmanned Aerial Vehicle using a 3D Scanning Technique (AIAA
2015-0026).........coeueereeeeieiieieteie ettt ettt ettt bRt e bkt e e st a et h Rt e a ekttt e bkttt e bbbttt a b st enen 174
Or D. Dantsker

AERODYNAMIC DESIGN: ANALYSIS, METHODOLOGIES & OPTIMIZATION TECHNIQUES I

Lift and Drag Measurements of a Gull-Wing Configuration Aircraft (AIAA 2015-0027) .........cccoevineiineineencinenieeneeneeeeeeeeeeene 190
Tyler W. Davis, Geoffrey Spedding

A Fast Approach to Model the Effects of Propeller Slipstream on Wing Load Distribution (AIAA 2015-0028)..............cccoeveenne 205
Christian Agostinelli, Simone Simeone, Abdul Rampurawala, Christian B. Allen, Feng Zhu

Multi-Fidelity Multi-Disciplinary Propeller/Rotor Analysis and Design (AIAA 2015-0029) ............ccccccooiniiieiiinnnecieneeeeeeeeens 218

Nikhil Nigam, Ankit Tyagi, Peter Chen, Juan J. Alonso, Francisco Palacios, Michael V. Ol, John Byrnes
Application of Simplified Numerical and Analytical Methods for Rapid Analysis in Atmospheric Entry Vehicle

DESIZN (ATAA 20T5-0030) ......cooietiieiiienirieeet ettt ettt ee st es et et eeteseebe st et et es e eeseses e ses et enessentesene et ensesenses et es e et en e et eneetentesensesenseneaseneeseneeseneane 232
William S. Hinman, Steven J. Wilson, Craig T. Johansen
Flight Dynamics Modeling of a Supersonic Aircraft Concept (AIAA 2015-0031) .....c.ccccoviimiiriiiniinieineinceeteeeteesree e eereene 246

Kasim Biber



ICING OR ROUGHNES EFFECTS ON VEHICLE AERODYNAMICS I

Feasibility Study of a Hybrid Ice Protection System Based on Passive Removal of Residual Ice (AIAA 2015-0032) ............cceceee 254
Tobias Strobl, David S. Thompson, Mirko Hornung, Robert Adam, Marinus Tuschter

High-Speed Imaging to Quantify the Transient Ice Accretion Process on a NACA 0012 Airfoil (AIAA 2015-0033)...........ccccoeveune 276
Rye Waldman, Hui Hu

Optimization of the Morphogenetic Approach for In-flight Icing (AIAA 2015-0034) .......ccocooiiiiiiniineeeeeee e 292

Matei C. Butnarasu, Wagdi G. Habashi, Marco Fossati

An Experimental Investigation on the Unsteady Heat Transfer Process Over an Ice Accreting NACA 0012 Airfoil
(ATAA 2015-0035) ...t h bbbt b et d bbbt b bbb 302
Hui Hu, Yang Liu, Rye Waldman

SPECIAL SESSION: LOW REYNOLDS NUMBER FLIGHT AT A CROSSROADS

Safety-guaranteed Flight Test Environment for Micro Air Vehicles (AIAA 2015-0036)...........c.ccccceiimininennineincinceneereeeeeenes 318
Dong-Kyu Lee, Jae-Hung Han

Mission-Driven Design and Fabrication of Fixed-, Flapping-, and Rotary-Wing Micro Air Vehicles (AIAA 2015-

Benjamin T. Pipenberg, Mark D. Maughmer

Unsteady Aerodynamics of Low Reynolds Number Flight (ATAA 2015-0038) .........c.coooiiiiiiiiiiiiirieicceieeieeetree e 346
Luis P. Bernal, Huai-Te Yu

SPECIAL SESSION: CREATE-AV HIGH PERFORMANCE COMPUTING MULTIPHYSICS APPLICATION OF
FULL-UP AIR VEHICLES I

HPCMP Create™-AV Kestrel Current Capabilities and Future Direction for Fixed Wing Aircraft Simulations

(ATAA 201570039) ...ttt ettt et e te et e et et e st sees e et es e se st s eneasenteseaeeseas et eases et enesseneeseneesen s e R et eR e s e st e s en e et e st ek entebensehe s eneeseneenen e benene 359
Scott A. Morton, David R. McDaniel
Cartesian Adaptive Mesh Refinement with the HPCMP CREATE™-AYV Kestrel Solver (AIAA 2015-0040) ............cccooeiveineens 386

Timothy A. Eymann, Robert H. Nichols, Todd Tuckey, David R. McDaniel
Aeroelastic Simulations with Modal and Finite-Element Structural Solvers Using HPCMP Create™-AV Kestrel

(ATAA 20T5-0041) ...ttt ettt ettt bt a e st s e bt e s b et s b et e st es et eb et eh e b e st sae st e b e st et ea s eh et eh e et e st st es e et e st et en b e b et eb et eb e et e st eaebeebene e 406
Steven E. Lamberson, Benjamin P. Hallissy

HPCMP CREATE™-AYV and the Air Force Digital Thread (ATAA 2015-0042) .............cco.oooiivmreeereeeeeeeeeeeeeeeeeeeeeesesesess s 431
Edward Kraft

Firebolt ¢2.0 - Unstructured Grid Navier-Stokes Code for Airframe/Propulsion Integration (AIAA 2015-0043) .............ccccccceenene. 444
Robert H. Nichols, David R. McDaniel, Todd Tuckey, Roy Koomullil, Yasushi Ito, Jason Klepprt

Application of 3D Strand Solver to Rotorcraft Hover (ATAA 2015-0044)...........ccccoriiiriiimiiinieirereeetetet ettt 477

Andrew M. Wissink, Jayanarayanan Sitaraman, Aaron J. Katz, Beatrice Roget

BIO-INSPIRED FLOW

Insect Kinematics in Trimmed Flight at Low Reynolds Numbers Using CFD (AIAA 2015-0045).........ccccccooiviininenenieneneneneeeeeene 496
Camli Badrya, James D. Baeder, Kenneth Macfarlane, J. Sean Humbert

Experimental Study of Kinematics and Fluid Structure Interaction of Gravity Driven Falling Plates (AIAA 2015-

D046) ... h e R R R R d R a Rt s s 514
Ruijun Tian, Fangjun Shu

Three-Dimensional Separated Flow on a Flat Plate with Leading-Edge Serrations (AIAA 2015-0047)..........cccccoeiveiinnneccncnennne 523
Masayuki Sakai, Yasuto Sunada, Kenichi Rinoie

Effects of Grooves on the Formation of the LEV of an Impulsively-Started Flat Plate (AIAA 2015-0048) ...........cccccooeviniiniincnnns 536

Redha Wahidi, Amy W. Lang, Jacob Wilroy

CFD METHODS 1

Launch Environment Water Flow Simulation Using Smoothed Particle Hydrodynamics (ATAA 2015-0049) ..........ccccocovevevvevvennne 554
Bruce T. Vu, Jared J. Berg, Michael F. Harris, Alejandro C. Crespo

Towards the Implementation of Wind Turbine Simulations on Many-Core Systems (AIAA 2015-0050)..............cccccccveinneeccnennnnne 570
loannis E. Venetis, Nikolaos Nikoloutsakos, Efstratios Gallopoulos, John A. Ekaterinaris

Observable Euler Equations for Inviscid Regularized Two Phase Flow Simulation (AIAA 2015-0051)........ccccoveoiinivineincencnnns 582

Teng Li, Douglas M. Lipinski, Kamran Mohseni

Advanced Optimizations of An Implicit Navier-Stokes Solver on GPGPU based on a Fine-grained BILU Solver

(ATAA 20T5-0052) ... bbb bbb 592
Lixiang Luo, Jack R. Edwards, Hong Luo, Frank Mueller

Development of Advanced Cryogenic Cavitation Modeling Capability Aided by Experimental Validation (AIAA

2005-0053)......ceiiimiiiiiee bbb bbb bbb 610
Siddharth S. Thakur, Jeffiey Wright, Corin Segal



Simulation of Slip Velocity and Shear Rate near the Triple Contact Point Using a Stokes Flow Subgrid Model
(ATAA 2005-0054) ...ttt bbb bbbttt 621

Peter Zhang, Kamran Mohseni

DISCONTINUOUS GALERKIN METHODS FOR TURBULENT FLOWS

A Discontinuous Galerkin Method for Implicit Les of Moderate Reynolds Number Flows (AIAA 2015-0055)........ccccocvoevivirninnne 629

Corentin Carton De Wiart, Koen Hillewaert

Evaluation of a Discontinuous Galerkin Implementation of RANS and Spalart Allmaras Turbulence Model (AIAA
2005-0056).........cooueiiiiitiiiie s R R R h R h Rt s et 640
Christopher R. Schrock, John A. Benek, Marshall C. Galbraith, Robert D. Knapke, Mark G. Turner

A Fourth Order Accurate Cellwise Relaxation Implicit Discontinuous Galerkin Scheme for Solving RANS

EqQUAtions (ATAA 20T5-0057) ....cc.ooiiiiieieteteee sttt ettt et ettt sb e s bt et e sb e e bt eb e ea s e st e st e e e s s et e bt sbe e bt eb e eseebtes b e st en b et e sbenbe bt ebesueebeeneeneennens 661
Hiroyuki Asada, Kanako Yasue, Yousuke Ogino, Keisuke Sawada

Turbulent Flow Simulations with the High-Order DG Solver Aghora (AIAA 2015-0058) ........c.cocooiieiniineneieeeeeeeeeeeeeeene 675
Florent Renac, Marta De La Llave Plata, Emeric Martin, Jean-Baptiste Chapelier, Vincent Couaillier, Marie-Claire Le Pape

A high-order Discontinuous Galerkin Chimera Method for Laminar and Turbulent Flows (AIAA 2015-0059)...........ccccccoeeneene 694
Michael Wurst, Manuel Kessler, Ewald Kraemer

Using LES in a Discontinuous Galerkin Method with Constant and Dynamic SGS Models (AIAA 2015-0060).............c.cccevvrennnene 706

Matthew J. Brazell, Michael J. Brazell, Michael K. Stoellinger, Dimitri J. Mavriplis

EXPERIMENTAL AND NUMERICAL INVESTIGATIONS OF BLUNT LEADING EDGE SEPARATION FOR A
53 DEGREE SWEPT DIAMOND WING (STO AVT-183) I ANVITED)

A Reduced-Complexity Investigation of Blunt Leading-Edge Separation Motivated by UCAV Aerodynamics
(Invited) (ALAA 2015-0001)..........cccoooimimiiiiiiiiii et s e a e b e a et a e sea e b e s 724
James M. Luckring, Okko J. Boelens

Numerical and Theoretical Considerations for the Design of the AVT-183 Diamond-Wing Experimental

Investigations (INVited) (ALAA 20T5-0002)..........ccceoiririiieieietetertert ettt ettt ettt ettt e st et e stesbe e bt eaeeseebeestestestentestesbebessesaeebeeneeneennens 738
Okko J. Boelens, James M. Luckring, Christian Breitsamter, Andreas Hovelmann, Florian Knoth, Donald J. Malloy, Sebastien
Deck

Leading-Edge Roughness Effects on the Flow Separation Onset of the AVT-183 Diamond Wing Configuration

(INVIted) (ATAA 20T5-0003).......ccueeieieieieierteete ettt e et et etee e etesteteste st essessesseeseeseeseeseessessensessessensessesseeseeseeseessensensensensessessenseesesneeseeneeneensans 761

Andreas Hovelmann, Florian Knoth, Christian Breitsamter

Experimental Analyses on the Flow Field Characteristics of the AVT-183 Diamond Wing Configuration (Invited)

(ATAA 20T570004) ..ottt ettt ettt b et a e st es e e bt e s b et s be st ea et eb et eb et eb et e st sae st e e e st eben e eb et eh e et e st et es e et e st ek en e e bt e b et eb e et eb e e s et ene it 779
Andreas Hovelmann, Moritz Grawunder, Andrei Buzica, Christian Breitsamter

Incompressible Flow Calculations of Blunt Leading Edge Separation for a 53 Degree Swept Diamond Wing

(INVItEd) (ATAA 20T5-0005)........coeieiuiieiirieieteete ettt ettt ettt b ettt eb et b et e b et e st saes e ee e st et ea e ebea s eh et e st st es e et es e et entebensebensesenteseeaeseebeneane 794
Michel Visonneau, Emmanuel Guilmineau, Serge L. Toxopeus

Numerical Investigations of Flow Separation on the AVT-183 53 Degree Swept Diamond Wing Configuration

(ATAA 20T570000) ........c.oemeeimeetiieteet ettt ettt ettt s e bt e st b et s b et ea et eb et eb et eb e s e et sae st et e st et ea e eh et eh e et e st et es e et e st ek en e e bt e bt e bt et es e e ebeetene e 810
Derick Daniel, Donald J. Malloy, Daniel A. Reasor, Craig C. Morris

SHOCK-DOMINATED FLOWS I

Shock Wave-Boundary-Layer Interactions in Subsonic Intakes at High Incidence (AIAA 2015-0067) ........c..cccooevevenenenerieneneenns 835
Tafara E. Makuni, Holger Babinsky, Michal Slaby, Christopher T. Sheaf

Numerical Investigation of Transonic Airfoil Buffet Suppression (AIAA 2015-0068)............c.cccccoviiiiiiniieiinneecrereeeeeeeees 843
Zhengke Zhang, Ke Qu, Wei Zhou, H. S. Tang

On the Drag Efficiency of Counterjets in Low Supersonic Flow (ATAA 2015-00069)...........ccccccoeimiineiineineincincieeneeneeeeeeeesneene 859
Rainald Lohner, Joseph D. Baum

Development of an AMR Octree DSMC Approach for Shock Dominated Flows (AIAA 2015-0070) ...........cccoceoveiineneeneineinenns 866

Saurabh S. Sawant, Burak Korkut, Ozgur Tumuklu, Deborah A. Levin

VOLUME 2

N+3 CONFIGURATION CONCEPTS AND ENABLING TECHNOLOGIES IN NASA’S FIXED WING PROJECT

Engine Architecture for High Efficiency at Small Core Size (ATAA 2015-0071) .......ccooiririniniriiieeeieteteeere ettt 887
Wesley K. Lord, Gabriel Suciu, Jesse Chandler, Karl Hasel

GAS TURBINE COMBUSTION I

NOx Emissions Performance and Correlation Equations for a Multipoint LDI Injector (AIAA 2015-0098)........c..ccooeoineineinennns 901
Zhuohui J. He, Clarence Chang, Caitlin Follen



Updates to Simulation of a Single-Element Lean-Direct Injection Combustor Using Arbitrary Polyhedral Meshes

(ATAA 20T570099) ...ttt ettt a sttt ettt b et s a et ettt eb et eb et e b et a e s a st et st et a e bt h et h e s e st et s et et h et bbb e st bt ea b et eae et 909
Changju T. Wey, Nansuey Liu
Common Flow Source For a Full Annular Ultra Compact Combustor (AIAA 2015-0100) ..........cccoeoiriiiiieiieienenenereeeseeeee e 931

Andrew Cottle, Marc D. Polanka

Numerical Investigation of the Entropy Wave Generator Test Case Using Multirate Impedance Boundary

Conditions (ATAA 20T5-0T00) ..ot ea e b b e st s et s s e a s 942
Jean-Michel Lourier, Berthold Noll, Manfred Aigner

Early-Stage Design Optimization of a Turbofan for Low NO, Emissions at Off-Design Operating Conditions

(ATAA 2015-00102) ...t b e s R bR d R h R s s 956
Luis Zilhao, Joao M. Melo De Sousa

TOPICS IN AEROSPACE HISTORY

The First Aerial Raid From Portugal to Macau (ATAA 2015-0103)........cooiiriiiniieiie ettt ettt 966
Fernando P. Neves, Jorge M. Barata, Andre R. Silva

First Aerial South Atlantic Night Crossing (ATAA 2015-0104) ........c..cccoviiiiriininetret ettt sttt ettt s s ese e senene 979
Fernando P. Neves, Jorge M. Barata, Andre R. Silva

Flight Is Not Improbable. Octave Chanute Combines Civil Engineering With Aeronautics (AIAA 2015-0105) .........ccccocevevvrinnnne 993
Simine Short

The Earliest Russian Wind Tunnels (ATAA 2015-0100) ...........c.cccooieieieieieieieriene sttt ete et eteeseetesaestessessessessesseeseeseeseeseensensensessessensenns 1003

Anton Gorbushin

HIGH SPEED INLETS

Numerical and Experimental Research of Mass Addition in Inlet at High Velocities (AIAA 2015-0107).........ccccccvvinevinccencennne. 1017
Viacheslav A. Vinogradov, Alexey G. Makarov, Irina V. Potekhina, Vladimir A. Stepanov

Viscous Effects and Truncation Effects in Axisymmetric Busemann SCRamjet Intakes (AIAA 2015-0108) ............coeeecennnnnnnee 1031
Andreas K. Flock, Ali Guelhan

HIFiRE-6 Unstart Conditions at Off-Design Mach Numbers (ATAA 2015-0109) ..........ccoiiiiiinierereeeeee s 1046
Eric J. Stephen, Scott R. Hoenisch, Casey J. Riggs, Matthew L. Waddel, Michael A. Bolender, Thomas E. McLaughlin

Flight Test of a Rugged Scramjet-inlet Temperature and Velocity Sensor (AIAA 2015-0110).......c.cccccoveimirineninieneeneenceneennenes 1065
Joe Kurtz, Mark Aizengendler, Yedhu Krishna, Paul Walsh, Sean B. O'Byrne

Flow Visualization and Fluctuating Pressure Measurements in an Internal Compression Inlet (AIAA 2015-0111) ....................... 1083

Hasan Tabanli, Kemal B. Yuceil

Experimental Investigation of a Mach 4 Shock-wave Turbulent Boundary Layer Interaction Near an Expansion
COorner (ATAA 2005-0112) ......c.coiiiiieiiiieieeteeerte ettt a et e bbbt s et s et e e s bbbt et s e e s b s ea et s bbb ese e s st eae e e s eaeneneneas 1096

A. Sathianarayanan, Shashi Verma

PLASMA ASSISTED COMBUSTION I: AFOSR MURI REPORTS

An Overview or the AFOSR Plasma Assisted Combustion MURI Program (ATAA 2015-0154)..........ccoeimiininninneneeeeneenne 1107
Walter R. Lempert

Challenges in Understanding and Predictive Modeling of Plasma Assisted Combustion (AIAA 2015-0155) ........c..ccooeceneinennnen. 1151
Igor V. Adamovich, Walter R. Lempert

Plasma Assisted Combustion: Kinetic Studies and New Combustion Technology (AIAA 2015-0156) ...........c.ccccooevvieiceinnnicrecnne 1165
Yiguang Ju, Joseph K. Lefkowitz, Tomoya Wada, Xueliang Yang, Sang Hee Won, Wenting Sun

Atmospheric Pressure Plasma Based Flame Control and Diagnostics (AIAA 2015-0157) ......cccooineiniiineiniinereeeeeeeieseienne 1173
Richard B. Miles

Plasma Assisted Combustion Mechanism for Small Hydrocarbons (ATAA 2015-0158) .......cccoooiiiiiirinininenenirereeeeeeeese e 1188
Andrey Starikovskiy, Nikolay Aleksandrov

Non-Equilibrium Plasma-Assisted Flow Reactor Studies of Highly Diluted Reactive Mixtures (AIAA 2015-0159)........................ 1245

Nicholas Tsolas, Kuni Togai, Richard A. Yetter

ADVANCED COMBUSTION CONCEPTS I

Oxygen-rich Combustion of A Porous Cylindrical Burner (AIAA 2015-0160)..........c..c.ccviiiimiiniiineireieeeeeeeieteese et 1264
Kuo-Long Pan, Shao-Syuan Chen
Electro-chemical Propulsion for Space Exploration (ATAA 2015-01601) .........cc.coiriiiniiniiiiinieieieeeseesee ettt 1272

Antonella Ingenito, Antonio Agresta, Roberto Andriani, Fausto Gamma

SPRAY AND DROPLET COMBUSTION I

A Priori and a Posteriori Analyses of Multi-species Turbulent Mixing Layers at Supercritical-p Conditions (AIAA
20T5-0062).......cueuimiiiiiie bbbt 1278
Giulio Borghesi, Josette R. Bellan



Simulation of Subcritical Primary Atomization in a Rule-Based CFD Framework Using Stochastic Modeling
(ATAA 2005-01163) ...t b bbb 1290
Siddharth S. Thakur, Mrinal Kumar, Edward A. Luke

Ray Tracing Analysis of Realistic Atomizing Jet Geometries for Optical Connectivity Applications (AIAA 2015-

George Charalampous, Nikolaos Soulopoulos, Yannis Hardalupas

Exploration of Gas Phase Properties in Aerated-Liquid Jets Using X-Ray Fluorescence (AIAA 2015-0165) .........ccccevvevvevenennenne 1314
Kuo-Cheng Lin, Campbell D. Carter, Stephen K. Smith, Alan Kastengren

Modeling the Diffusion to Kinetically Controlled Burning Transition of Micron-Sized Aluminum Particles (AIAA
2005-001606)...........cooiiiiiiiiiiieieic R h R R Rt R Rt ea et 1332
Brian T. Bojko, Paul Desjardin, Ephraim B. Washburn

TURBULENT COMBUSTION I

Large-eddy Simulation of a Turbulent Sooting Flame in a Swirling Combustor (AIAA 2015-0167).........ccccoevienieneincinccnne 1345
Heeseok Koo, Venkatramanan Raman, Michael E. Mueller, Klaus Peter Geigle
Measurements of Premixed Turbulent Combustion Regimes of High Reynolds Number Flames (AIAA 2015-0168)..................... 1357

Jacob Temme, Timothy M. Wabel, Aaron W. Skiba, James F. Driscoll
Propagation of Premixed Flame Kernels in High Speed Channel Flows with Moderate Turbulence (AIAA 2015-

Nathan R. Grady, Robert W. Pitz, Suresh Menon, Bradley A. Ochs, David E. Scarborough, Thomas A. Slais

Characterization of the Temperature Field Structure in Turbulent Premixed Jet Flames (ATIAA 2015-0170) .........ccooevvevenennene 1392
Patton Allison, Han Shen, Thomas A. McManus, Jeffirey A. Sutton

AEROTHERMODYNAMICS 1

Aerothermal Environment and Thermal Response of Supersonic Inflatable Decelerators .................ccocooviiniininncnninnencene 1403
Suman Muppidi, Rebekah Tanimoto, Deepak Bose, Chun Tang, lan G. Clark

Boundary Layer Transition and Trip Effectiveness on an Apollo Capsule in the JAXA High Enthalpy Shock

Tunnel (HIEST) Facility (ALAA 2005-0200) .........oooiiiiiiiiiiiiieeiece et st 1422
Lindsay Kirk, Randolph P. Lillard, Joseph Olejniczak, Hideyuki Tanno

LES Computation of Turbulent Heat Flux on Reentry Capsule Afterbody with Forced Transition (AIAA 2015-

D2110) ... h e h b bR b h bR e b s Seh bR e e h b b a et b b b ettt beae et 1436
Tomoaki Ishihara, Yousuke Ogino, Naofumi Ohnishi, Hideyuki Tanno

Numerical Investigation of Geometric Effects of Stardust Return Capsule Heat Shield (AIAA 2015-0211) .......cccocceveincinccnnen. 1447
Haoyue Weng, Alexandre Martin

Tangential Blowing to a Supersonic Flow on a Blunted Nose (ATAA 2015-0212).........ccccocviriiiiiinininieieienieeieeeieereeeeseieseeeeeeeeneneas 1461

Ivan Egorov, Eduard B. Vasilevskii, Andrew V. Novikov, Ivan V. Ezhov

NASA Langley Experimental Aerothermodynamic Contributions to Slender and Winged Hypersonic Vehicles
(AIAA 2015-0213)
Scott A. Berry, Karen T. Berger

JET NOISE MEASUREMENTS I

Turbulence Measurements of Rectangular Nozzles with Bevel (AIAA 2015-0228)........ccoocoiiiiimiiiiriinieireeeeeeeeeree e 1495
James E. Bridges, Mark P. Wernet

An Empirical Jet-Surface Interaction Noise Model with Temperature and Nozzle Aspect Ratio Effects (AIAA

20T570229)......cneeteieeet ettt et b bt h et h et h et s bR b e bt £ H S eh bbb R e b eh et e h et b€t eh b st et et b et bt b et h e et et e st et et tenes 1530
Clifford A. Brown

Characterization of a Supersonic Rectangular Jet over a Range of Test Conditions (AIAA 2015-0230) ..........cocovvveieiienenenenenene 1542
Griffin M. Valentich, Timothy B. Davis, Erik Fernandez, Rajan Kumar, Farrukh S. Alvi, Mark Alphonso, Christopher Harris

Noise Reduction in Supersonic Jets from Rectangular Convergent-Divergent Nozzles (AIAA 2015-0231)........ccccoeveuceinnnicnencnne 1556
Russell W. Powers, Dennis K. McLaughlin, Philip J. Morris

Exploring Physics and Control of Twin Supersonic Circular Jets (AIAA 2015-0232)........cccccooiiniiniineinienciecnieenee et 1573
Jordan D. Cluts, Ching-Wen Kuo, Mo Samimy

Investigation of a Heated Supersonic Jet Chevrons Nozzle (AIAA 2015-0233) ......oooiiiiriiiniiieeieeese ettt 1587

Pablo A. Mora, Jeffrey F. Kastner, Ephraim J. Gutmark, Kailas Kailasanath

AERODYNAMIC TESTING: WIND TUNNEL & FLIGHT TESTING I

Unsteady Pressures on a Generic Capsule Shape (ATAA 2015-0242)............c.ccoiiiiiiiiiiiineeceree ettt eee e seeae 1600
James C. Ross, Nathan Burnside
Investigation of the Unique Stability Characteristics of the NASA Maraia Reentry Vehicle (AIAA 2015-0243)..........ccoccceveennee. 1611

Joshua Hunt, Christopher Shannon, Thomas R. Yechout
Aerodynamic Evaluation of a Capsule Shaped Projectile during Free Flight Testing with Ballistic Range (AIAA

20T5-0244)......cneeieie ettt bt a et h et s bbbt e h et b bRt E et h e eh ekt h et bt a st et n ettt ettt b et b e e ae e n ettt enes 1622
Akiho Ishida, Hiroki Nagai, Hideyuki Tanno, Tomoyuki Komuro



Investigation of Ship Topside Modeling Practices for Wind Tunnel Experiments (AIAA 2015-0245) .........cccccoovveniinevcnccncennne. 1634
Nicholas Rosenfeld, Kevin Kimmel, Anish J. Sydney

Wind Tunnel Testing of Unconventional Airships Docking In-Flight and Conceptual Design of Docking

Mechanism (AIAA 2015-0246)
Amarandaas Kaluvan, Pier Marzocca, Alessandro Ceruti, Walter Lacarbonara

Scaled Cascade Test in 6x6 Inch Flow Duct (ATAA 2015-0247).......c.coieiriiireieieieeiet ettt sttt sttt ebe e sse e eneneas 1668
Joshua M. Locke

AERODYNAMIC-STRUCTURAL DYNAMICS INTERACTION I

Aeroelastic Response of a Finite Span NACA 0018 Wing Part 1: Experimental Measurements (AIAA 2015-0249)................c..... 1681
John A. Farnsworth, Stuart Corbett, Jurgen Seidel, Thomas E. McLaughlin
Aeroelastic Response of a Finite Span NACA 0018 Wing Part 2: Computational Simulations (AIAA 2015-0250) ..............ccc.c..... 1692

Casey P. Fagley, Jurgen Seidel, Thomas E. McLaughlin

Comprehensive Simulation Evaluation of the AGARD 445.6 Weakened Model #3 from a Test and Evaluation
Perspective (ALAA 20T5-0251) .....ooioiiiiieiteitieerieeteet ettt st b ettt b bt s e st e st et e s b et e et e sh e eb e e bt estes e e st et en b e b e sbesbeebeestebeestentententenaenaetene 1705
Jason A. Lechniak, Keerti K. Bhamidipati, Daniel A. Reasor, Kimberlee Margosian, Crystal L. Pasiliao

On an Innovative Approach to Account for Gust Aerodynamic Non-linearities in an Industrial Context (AIAA

2015-0252).....eveieiieiet ettt h bkt h bkttt e ekt h bkt s et b b b ta et h b b stttk ae ettt bebeneae 1723
David Quero-Martin, Guillermo Jenaro-Rabadan, Wolf Reiner Kruger

Aerodynamic Performance of Flexible Flapping Wings at Bumblebee Scale in Hover Flight (AIAA 2015-0254) ...........ccccccoveene 1740
Madhu Sridhar, Chang-Kwon Kang

Fluid Structure Interaction on a Flexible Micro Air Vehicle (ATAA 2015-0255).......cccccctviiimieieieienenieseee ettt 1757

Jason Z. Chen, Ning Qin

VOLUME 3

UNSTEADY AERODYNAMICS

Numerical Investigation of the Aerodynamics of an Airfoil in Mutational Ground Effect (ATAA 2015-0256)............ccccoevvveuenneee. 1794
Qiulin Qu, Pingyang Zuo, Wei Wang, Peiqing Liu, Ramesh K. Agarwal

Propulsion Theory of Flapping Airfoils, Comparison with Computational Fluid Dynamics (AIAA 2015-0257) .........cccccvvvueueucnene 1803
Douglas F. Hunsaker, Warren F. Phillips

Implications of Boundary Layer Establishment on Convective Heat Transfer Experiments (AIAA 2015-0258)..........c.ccccveenee. 1825
Jorge Saavedra, Sergio Lavagnoli, Guillermo Paniagua

An Attempt to Improve Prediction Capability of Transonic Buffet Using URANS (AIAA 2015-0259) .......ccocoovvinvinecinccncennnn. 1835
Tomohiro Izumi, Yousuke Ogino, Keisuke Sawada

Reduced-Order Modeling of Continuous-Time State-Space Unsteady Aerodynamics (AIAA 2015-0260) ............cocccceerinvecuencnne 1845
Erik Gillebaart, Roeland De Breuker

Unsteady Force and Flow Features of Single and Tandem Wheels (ATAA 2015-0261) .........c.coccoeniiniineniniinciecnieeneeneeeeeeeenenes 1859

Stefano Spagnolo, Xin Zhang, Zhiwei Hu, Oksana Stalnov, David Angland

SPECIAL SESSION: AERODYNAMIC DESIGN OPTIMIZATION OF BENCHMARK CASES I

Aerodynamic Shape Optimization of Benchmark Problems Using Jetstream (AIAA 2015-0262) ...........ccccoceviviieneenecncincennne. 1873
Christopher Lee, David Koo, Karla Telidetzki, Howard Buckley, Hugo Gagnon, David W. Zingg

Gradient-Based Single and Multi-points Aerodynamic Optimizations with the elsA Software (AIAA 2015-0263)...............c.c....... 1913
Michael Meheut, Daniel Destarac, Gerald Carrier, George Anderson, Siva Nadarajah, Daniel Poole, John Vassberg, David W.
Zingg

Multipoint Aerodynamic Shape Optimization Investigations of the Common Research Model Wing (AIAA 2015-

0264) ... R bR bR bR bbb 1947

Gaetan K. Kenway, Joaquim Martins
Application of Direct and Surrogate-Based Optimization to Two-Dimensional Benchmark Aerodynamic

Problems: A Comparative Study (ALAA 2015-02605) .........ccoouiimiiiiiiiieeieteet ettt ettt ettt ettt sa et esenes 1970
Leifur T. Leifsson, Slawomir Koziel, Yonatan Afework Tesfahunegn, Serhat Hosder, Joe-Ray Gramanzini, Zhong-Hua Han

BOUNDARY LAYER TRANSITION: ROUGHNESS AND 3D FLOW EFFECTS

The Interaction of a Backward-Facing Step and Crossflow Instabilities in Boundary-Layer Transition (AIAA

20TS-0273).c.ceieeeeeetet ettt ettt b b h e eh ekt h bRt h et h et a ekt h s et a et sttt ettt b et b et et ea et nenee 1990
Jenna L. Eppink, Richard Wlezien, Rudolph A. King, Meelan M. Choudhari

Direct Numerical Simulation of Roughness-Induced Transition in the VKI Mach 6 Tunnel (ATAA 2015-0274).........ccccccecvreenene. 2014
Ross S. Chaudhry, Pramod K. Subbareddy, loannis Nompelis, Graham V. Candler

A Study of the Impact of Wide-Range Roughness Elements on Gortler Instabilities (AIAA 2015-0275)........cccovevnennincieneccnnns 2032
Adrian Sescu, Vasileios Sassanis, John Haywood, Miguel R. Visbal

Pressure Gradient Effect on Boundary Layers over Surface Excrescences: Parametric Study (AIAA 2015-0276)...........c.ccccoeueene. 2059

John Haywood, Adrian Sescu, Miguel R. Visbal



Experimental Investigation of the Effect of Wall Suction on Cross-Flow Absolute Instability in a Rotating Disk

Boundary Layer (ALAA 20T5-0277) ....ccoocotriieiieeeniet ettt ettt ettt ettt b et ettt ae st es et eb et e bt et e st sae st st et et ese b e besesae e esessenennenene 2084
Joanna Ho, Thomas C. Corke, Eric Matlis

Freestream Effects on Boundary Layer Disturbances for HIFIRE-5 (ATIAA 2015-0278) ........ccccooeviniineineineieeeeneeneeeeeeenenes 2102
Matthew P. Borg, Roger L. Kimmel, Jerrod W. Hofferth, Rodney D. Bowersox, Chi L. Mai

Analysis of Crossflow Instability on HIFiRE-5 using Direct Numerical Simulation (AIAA 2015-0279) .........coccccoevivnnccvcccnnnnnee 2126

Derek J. Dinzl, Graham V. Candler

CFD METHODS 11

Computation of the Tangent-Linear Solution for LCO-Converged Nonlinear Flows (AIAA 2015-0280)............cccoceceveineincennne. 2136
Shenren Xu, Jan Hiickelheim, Mateusz Gugala, Jens-Dominik Miiller

Structural Dynamics Solution Procedure for Multi-Discipline Fluid/Structure/Thermal Simulation (AIAA 2015-

Joshua E. Zorn, Roger L. Davis
HP-Adaptive Time Integration for ALE Simulation of Fluid-Structure Interaction Problems (AIAA 2015-0282) ............ccccceeee 2158
Alexander Hay, Stephane Etienne, Dominique Pelletier, Andre Garon

A Tensor Decomposition Method for High Dimensional Fokker-Planck Equation Modeling Polymeric Liquids

(ATAA 20T5-0283) ...ttt ettt ettt e b et e a e e st b st s et e a et e et st h s a st e a etttk b ettt st en et nes 2179
Yifei Sun, Mrinal Kumar

Comparison of Artificial Dissipation and Filtering Schemes for Time-Accurate Simulations (AIAA 2015-0284) .............ccccceeeuene 2190
Ayaboe Edoh, Ann R. Karagozian, Charles Merkle, Venkateswaran Sankaran

On the Extension of the SLAU Scheme to Compressible Two-Fluid Models (AIAA 2015-0285).........cccccccviriminineneieneinceneennenes 2209
Zahra Hosseinzadeh-Nik, Jonathan D. Regele, Alberto Passalaqua

CFD for Prediction of Flow Separation on Aircraft Tail Surfaces (ATAA 2015-0286) ..........cccooveiiiireneninenecieeseeeeeee e 2219

Andrea Masi, Jeremy Benton, Paul G. Tucker

EXPERIMENTAL AND NUMERICAL INVESTIGATIONS OF BLUNT LEADING EDGE SEPARATION FOR A
53 DEGREE SWEPT DIAMOND WING (STO AVT —183) Il INVITED)

Applicability of Hybrid RANS/LES Models in Predicting Separation Onset of the AVT-183 Diamond Wing (AIAA

20T5-0287)....eeeie R R AR RS R e SeeheaeR R s Rt a et 2237
Daniel A. Reasor, Donald J. Malloy, Derick Daniel
Numerical Analysis of Incipient Separation on 53° Swept Diamond Wing (AIAA 2015-0288) ........cccccoviimiiinininenenecereee 2258

Neal T. Frink

Vortex Development on the AVT-183 Diamond Wing Configuration - Numerical and Experimental Findings
(ATAA 2015-0289) ...ttt ettt ettt bbbttt b etttk b btk bbbttt 2278
Stephan M. Hitzel, Okko J. Boelens, Andreas Hovelmann, Michel Van Rooij

Numerical Study of Blunt Leading Edge Separation on a 53 Degree Swept Diamond Wing (STO AVT-183) Using

the Edge and Cobalt Flow Solvers (ATAA 2015-0290) ............ccooiiiiiieieetet ettt ettt bttt sttt ettt b et ebe st sese st see e etenes 2295
Henrik Edefur, Magnus Tormalm, John Coppin, Trevor Birch, R K. Nangia

CFD Study of Vortex Separation Phenomena on Blunt Diamond Wing (AIAA 2015-0291)........cccccoeoiniiminnenneneneeneeeeeeenenns 2328
Maximilian M. Tomac, Arthur W. Rizzi

Vortical Flow Prediction of the AVT-183 Diamond Wing (ATAA 2015-0292) .........ccocctriiiiiierieieienenienieee ettt 2341

Mehdi Ghoreyshi, Krzysztof J. Ryszka, Russell M. Cummings, Andrew J. Lofthouse

HIGH-ORDER METHODS 1

Results and Conclusions of the European Project IDIHOM on High-Order Methods for Industrial Aerodynamic

APPLCations (ALAA 2015-0293) ......oooiiiiiiiiiieeeetr ettt ettt bt a et a e bt e et b et et a ettt nes 2367
Norbert Kroll, Tobias Leicht, Charles Hirsch, Francesco Bassi, Craig Johnston, Kaare Sorensen, Koen Hillewaert

Higher-Order Methods for Compressible Turbulent Flows Using Entropy Variables (AIAA 2015-0294) ..........ccccccoeveineinenennne. 2391
Laslo T. Diosady, Scott M. Murman

Implementation of Turbulence Models to High-Order Spectral Difference Method (AIAA 2015-0295).........cccccovevvineinccincccnnnn. 2406
Hongliang Fan, Junhui Gao

Hybrid Spectral Difference/Embedded MPWENO Method for Conservation Laws (ATAA 2015-0296) ...........ccccooveuceinnnicuecnne 2417
Jung J. Choi

A High-Order Finite-Volume Method for Compressible Flows on Moving Tetrahedral Grids (AIAA 2015-0297)..........cccccceeuene 2440
Marc R. Charest, Thomas Canfield, Nathaniel Morgan, Jacob Waltz, John Wohlbier

A Fourth-Order Scheme for the Compressible Navier-Stokes Equations (AIAA 2015-0298).........c.cccccoveiminninnicneieneeneeeeeenenns 2471

Xinfeng Gao, Stephen Guzik

JET FLOWS AND CONTROL

Active Control of Mach 0.9 Jet Using High Frequency Excitation (AIAA 2015-0299) .........cooooiiiinieiiinnecceeeeeeeeeenenen 2481
Puja Upadhyay, Timothy B. Davis, Farrukh S. Alvi



LES Simulation of Forced High-Speed Jet (ATAA 2015-0300) ........ccccootriiiiiiieietertenteee ettt ettt ettt s sb ettt sbeeseene s essesaenaentenne 2498
Jinhwa Kim, S. Kim, M. Samimy

Contrasting Modal Decompositions of Flow Fields With & Without Control (AIAA 2015-0301)........c.ccccoiieiiiinnineicinreceenene 2514
David R. Gonzalez, Arvind T. Mohan, Datta V. Gaitonde, Mark J. Lewis

The Influence of the Inner Shear Layer on the Suppression of the Global Mode in Heated Swirling Jets (AIAA

2015-0302).......cemiuiiiieieieie ettt h e h bkt e h bt e et st a bkt s et e bbb et e s a b sttt s et ae et en b nenea 2540
Lothar Rukes, Moritz Sieber, Kilian Oberleithner, C. Nayeri, Christian O. Paschereit
Effects of Shear Layer Manipulation on Noise Emissions of a Turbulent Jet Flame (AIAA 2015-0303) ..........ccccceveinevincenccnnene. 2555

Holger Nawroth, Christian O. Paschereit
Measurement and Prediction of Hot Streak Profiles Generated by Axially Opposed Dilution Jets (AIAA 2015-

Robin Prenter, Ali Ameri, Jeffrey P. Bons

PLASMA FLOW CONTROL

Plasma-Based Control of Transition on a Wing with Leading-Edge Excrescence (AIAA 2015-0305).........ccccocovirinienienenienenienenne 2587
Donald P. Rizzetta, Miguel R. Visbal

Numerical Investigation on the Efficiency of a Plasma Actuator for Turbine Applications (AIAA 2015-0306)..............c.cccoeveueneee. 2608
Graham Bell, Hideaki Ogawa, Simon Watkins

Design Exploration of a DBD Plasma Actuator for Massive Separation Control (AIAA 2015-0307) ......c.ccccvevinenevenenincincennnn 2622

Takeshi Watanabe, Hikaru Aono, Tomoaki Tatsukawa, Taku Nonomura, Akira Oyama, Kozo Fujii

LES of Separated-flow Controlled by DBD Plasma Actuator around NACA 0015 over Reynolds Number Range of

10%-10% (ALAA 2015-0308) ........ooovooeeeeeeeeeeeee et st s s s ea e s s seees s s ssesss s ssssseessssassess s seass s seeies 2633
Makoto Sato, Koichi Okada, Hikaru Aono, Kengo Asada, Aiko Yakeno, Taku Nonomura, Kozo Fujii

Parametric Investigation on Plasma Streamwise Vortex Generators with Flow Around the Bluff Body (AIAA

2015-0309)
Jae-San Yoon, Jae-Hung Han

RANS/LES APPLICATIONS

RANS and LES/RANS Simulations of Flow Over an Dynamically Pitching Naca 0012 Airfoil (AIAA 2015-0311)..............c.c........ 2659
Jianghua Ke, Jack R. Edwards

VOLUME 4
Use of Symbolic Regression for Construction of Reynolds-Stress Damping Functions for Hybrid RANS/LES
(ATAA 2015-0312) ..ottt ettt ettt et a e bt e s b et s b bkt eas e e bk s et e bbbt a et e bbbttt ettt a b 2692
Jack Weatheritt, Richard D. Sandberg
OpenFOAM Simulations of Atmospheric-Entry Capsules in the Subsonic Regime (AIAA 2015-0313).......cccccooiiviineincincennne. 2702

Ben E. Nikaido, Scott M. Murman, Joseph Garcia

Evaluation of Industry Standard Turbulence Models on an Axisymmetric Supersonic Compression Corner (AIAA
20T5-0314)......eeeeiiiiee etttk h et h bk d st h kbt ek ettt bbbt nas 2716

James R. Debonis
Flow Past Tandem Circular Cylinders at High Reynolds Numbers using Overset Grids in OpenFOAM (AIAA

20T5-0315). .. ettt ettt b b h et h et h et s bR eh et h £ h ekt h bR h e e h et e bt e bbbt b st e e et b et bt b et h ettt e st et e st tenes 2743
Harish Gopalan, Rajeev Jaiman, Dominic D. Chandar, Vinh-Tan Nguyen

Revisiting Turbulence Model Validation for High-Mach Number Axisymmetric Compression Corner Flows

(ATAA 20T5703116) ...ttt b ettt et h et h et s bt b et e bt e e bt eb et e b et e st b et e e et e h et eb et eh et s e et et et ea e bt e bt b et ne e e sttt tenes 2763
Nicholas J. Georgiadis, Christopher L. Rumsey, George P. Huang

Numerical Accuracy in RANS Computations of High-Lift Multi-element Airfoil and Aicraft Configurations (AIAA
20T5-0317)..ie bbbtk h etttk bttt 2788

Dimitrios Drikakis, Panayiotis Tsoutsanis, Antonis F. Antoniadis

FILM COOLING

Development of Novel Internal Cooling Geometry for Gas Turbine Blades (AIAA 2015-0348)..........ccccocvviininniineincinciecenne 2808
Isheeta S. Ranade, Eloy Guillen, Jaime Gutierrez, Yash Mehta, Mark Ricklick

Experimental and Numerical Study of Deposition in Pin Fin Arrays with Impingement Cooling Jets (AIAA 2015-

Daniel Zagnoli, Robin Prenter, Ali Ameri, Jeffrey P. Bons
Effects of Hole Configuration, Surface Curvature, and Mach Number on Film Cooling in Fuel Rich Environments

(ATAA 20T5-0350) ......ceeeeieeeietetete ettt ettt et ettt b et a e e bt s b s es st ea et es et e bt e bt a st e st ettt et b ettt st en et tenes 2840
Andrew J. Lynch, Andrew T. Shewhart, Marc D. Polanka, James Rutledge, Nathan J. Greiner
Rib Shape Effects on Heat Transfer Performance in Internal Cooling Passages (AIAA 2015-0351).......c.ccooveviiineincnincicnccnnne. 2851

Yushuang Dai, James C. Tyacke, Paul G. Tucker



An Experimental Study of Compressibility Effects on the Film Cooling Effectiveness Using PSP and PIV
Techniques (ALAA 2015-0352) .........ocoiiiiiiiiiii bbb bbb bbbt b e 2862
Hui Hu, Wenwu Zhou, Blake Johnson

PREMIXED HIGH SPEED COMBUSTION (INVITED)

Development of a Premixed Combustion Capability for Dual-Mode Scramjet Experiments (Invited) (AIAA 2015-

Robert D. Rockwell, Christopher P. Goyne, Brian Rice, Harsha K. Chelliah, James C. McDaniel, Jack R. Edwards, Luca Cantu,
Emanuela Gallo, Andrew D. Cutler, Paul M. Danehy
Nitric Oxide PLIF Visualization of Simulated Fuel-Air Mixing in a Dual-Mode Scramjet (Invited) (AIAA 2015-
0354) ...ttt ettt et et e b et et e ete et e eaeeheeae e st esaea s et e baseesebe st eaeessestestensensese s e ke eseeseeReestensessens et e bebeeaeebeeseesseseessensensensenaesaeetene 2888
Luca Cantu, Emanuela Gallo, Andrew D. Cutler, Brett F. Bathel, Paul M. Danehy, Robert D. Rockwell, Christopher P. Goyne,
James C. McDaniel

Velocimetry Using Graphite Tracer Particles in a Scramjet Flowpath (Invited) (ATAA 2015-0355)......cccccoviviiriiieiieneneieneneniene 2903
Justin W. Kirik, Christopher P. Goyne, James C. McDaniel, Robert D. Rockwell, Ryan F. Johnson, Harsha K. Chelliah
Large Eddy Simulation of High-Speed, Premixed Ethylene Combustion (Invited) (AIAA 2015-0356)............c.cccccevueueueinnnenencnnne 2923

Kiran Kumar Ramesh, Jack R. Edwards, Christopher P. Goyne, James C. McDaniel, Harsha Chelliah, Robert Rockwell, Justin
Kirik, Andrew Cutler, Paul Danehy
Direct Measurement of Combustion Efficiency of a Dual-Mode Scramjet via TDLAT and SPIV (Invited) (AIAA
20050357 oottt ettt a et h e st e st e n b et ea b et e he b ekt e Rt e R e e Rt es £ en s enten s e b e ke eh e eh e ekt e Rt en s ea s e Rt et en b e b e eheehe ekt eneeseentententenbenbenbetene 2939
Kristin M. Busa, Brian Rice, James C. McDaniel, Christopher P. Goyne, Robert D. Rockwell, Jesse A. Fulton, Jack R. Edwards,
Glenn S. Diskin

INTERNATIONAL STUDENT CONFERENCE )MASTERS CATEGORY)

Characterization of Rotor Wake in Ground Effect (ATAA 2015-0370) ......ccoooiiiiriiinieiieeieteieeteste ettt ettt saesae st ene 2951
Gino M. Perrotta

Comparison of Numerical Methods to Determine the Effect of Non-Equilibrium in Flows from the Laminar to

Turbulent Regime (ATAA 20T5-0371) ......ccooiioiiiiiiineteetee ettt ettt ettt b ettt et st a et ettt b et bttt st ea et ettt be s et ese st ebennenene 2960
Ryan W. Bosworth
Complex Lamellar Helical Solution for Cyclonically Driven Hybrid Rocket Engines (AIAA 2015-0372) ........ccccccoeveneineincennenn. 2971

Josef Fleischmann, Joseph Majdalani
Particle In Cell (PIC) Algorithm Advancement for Plasma Modelling of an Ion Thruster Discharge Chamber

(ATAA 20T5-0373) ...ttt ettt e a ettt b et b et ea e ekt eh s s bt sa et ea et eh e bt a bt sttt et b et e et en et nes 2982
Trenton J. Godar, James Menart, Junxue Ren

Aerial Deployed Unfolding Autonomous Glider System (ALAA 2015-0374) ...........ccccoiiiiiiinniniiieiinneeeee et 2993
Andrew J. Smith

Ground Testing of Active Thermal Tiles (ATAA 20T5-0375).......cooioririireieieeriet ettt ettt sttt ettt st sa e etenes 3004

Rachel K. Delaney, Hans-Peter Dumm
Theoretical and Numerical Approaches for Impact Load Identification on an Aerospace Structure Correlation

with Experimental Data (ATAA 2015-0376) .........c..cooiiriiiriineieiceetcietet ettt ettt ettt sttt ettt bt be st st se bbbt st sae e enenenene 3012
Gabriele Fabbi

INTERNATIONAL STUDENT CONFERENCE (TEAM CATEGORY)

Experimental and Computational Investigation of a Dual-Bell Nozzle (AIAA 2015-0377) ......c.cooeviniiniiniieeieeeeneeneeeeeeeenenes 3023
Kate Davis, Elizabeth Fortner, Michael Heard, Hannah McCallum, Hunter Putzke

Analysis of Different Design Strategies to Improve Single Blade Performance in Rotorcrafts (AIAA 2015-0378)..........ccccceveeee 3033
Lindsay N. Gilkey, Carlos M. Lazaro Echavarria, Sebastian Gomez

Estimating Landing and Take-off Cycle Parameters Using MATLAB (ATAA 2015-0379)......c.ccooeomiiminniiniieeneenee et 3040
Jacob Varney, Pedram Motevalli, Demetrios Katsaduros, Matthew Prall, Mary E. Johnson

Passive Turbulence Generating Grid Arrangements in a Turbine Cascade Wind Tunnel (AIAA 2015-0380).............c.cccceveveueunee 3049

Connor J. Wiese, Michael J. McClearn, Giovanni Allevato, Kurt P. Rouser, Richard T. Guttman
L-Dominance: A New Mechanism Combining e-Dominance and Pareto Knee Exploitation in Evolutionary Multi-

objective Optimization (ALAA 2015-0381)........c.ccoooiiiiiiiiiiieeeiree ettt ettt ettt ettt b e e e ene e enen 3059
Braden Hancock, Tim B. Nysetvold, Christopher A. Mattson
Design of a Cost Effective Thrust Stand for Introducing Thrust and Impulse (ATAA 2015-0382) .........cccviiriniienneneencereeene 3070

Ethan Hopping, Markus Murdy, Nathaniel Stepp

GRID QUALITY METRICS RELATED TO SOLUTION ACCURACY INCLUDING REAL-WORLD
CONFIGURATIONS

Grid Quality and Resolution Effects on the Aerodynamic Modeling of Parachute Canopies (AIAA 2015-0407) .........c.cccoecenueuene 3081
Mehdi Ghoreyshi, Jurgen Seidel, Keith Bergeron, Andrew J. Lofthouse, Russell M. Cummings



On the Quantification of Errors of a Pre-processing Effort Reducing Contact Meshing Approach (AIAA 2015-

Akin Keskin, Markus Kober, Enrico Stelldinger, Arnold Kuhhorn, Holger Bohm, Andreas Hornig, Albert Langkamp, Maik Gude

PLASMA ASSISTED COMBUSTION II: AFOSR MURI REPORTS

Multi-Scale Modeling of Plasma-Assisted Ignition and Combustion (AIAA 2015-0409)............ccccooniiniininninneeeneeeeeeeeneens 3125
Sharath Nagaraja, Vigor Yang

Plasma Assisted Ignition of Combustible Mixtures. Effect of Electronically Excited O('D) Atoms and Vibrationally

Excited Molecules (ATAA 2015-0410)............cccccouiiiiiiiiiiiiiiie ettt 3176
Nikolay Popov

Parametric Study of Plasma-assisted Ignition in Combustible Mixtures (AIAA 2015-0411)..........cccoeoiniininiinineneneereeeeeeeene 3191
Nikolay L. Alexandrov, Sveta Kindysheva, Andrey Starikovskiy, Eugene A. Plastinin

High-pressure Nanosecond Discharges for Plasma-assisted Combustion (AIAA 2015-0412).........cccccccoveiminninniennenecneeneennenns 3196

Svetlana Starikovskaia, S. A. Shcherbanev, N. D. Lepikhin, A. V. Klochko, S. A. Stepanyan, N. A. Popov

COMBUSTION CHEMISTRY

Simulations of a Micro-Reactor for the Study of the Unimolecular Decomposition of Large Fuel Molecules (AIAA

2005-0413).....coiiiiiiiic bbb 3205
Qi Guan, G. Barney Ellison, John W. Daily

Modeling Gas Dynamic Effects in Shock-Tubes for Reaction Kinetics Measurements (AIAA 2015-0414)..............cccccoevnnveecnne 3221
Kevin Grogan, Qing Wang, Matthias Ihme

Hydrocarbon Emissions from a WSR Near Lean Blow-Off (ATAA 2015-0415) ........ccoiiiiiiiniiinircreereeeeeeieeeie et 3233
David L. Blunck, Steven Zeppieri, Justin T. Gross, Scott Stouffer, Meredith B. Colket

HP-Mech: A High Pressure Kinetic Mechanism for C, Flames with Exhaust Gas Dilution (AIAA 2015-0416) ...........c.c.cccceeueneee. 3245
Jeffirey S. Santner, Xueliang Yang, Qiang Wang, Yiguang Ju, Xiaobo Shen

The Effects of Non-Uniform Boundary Temperatures in Ignition Delay Time Measurements from Heated Rapid

Compression Machine Experiments (AIAA 2015-0417)
Casey M. Allen, John E. Neuman

High-Pressure Fuel Pyrolysis Investigation Using a Microflow Tube Reactor (AIAA 2015-0418)............cccoeueiinniniceinnnicecne 3261
Ujuma Shrestha, Gregory Simms, Harsha K. Chelliah, C. G. Moniruzzaman

Unsteady Rans Simulation of an Enclosed, Turbulent Reacting Methane Jet with the Premixed CMC Method

(ATAA 2015-0419) ...ttt ettt et s bttt a bt e bbbt e et b ettt ettt ea e ne e 3270
Carlos Velez, Subith Vasu, Scott M. Martin

SPRAY AND DROPLET COMBUSTION II

Multi-Scale Simulation of Primary Breakup in Gas-Assisted Atomization (AIAA 2015-0420) ...........ccoeoiminiiinneneineenceeeceene 3285
Yue Ling, Stéphane Zaleksi
Aspects of Droplet Grouping in Polydisperse Spray Diffusion Flames (AIAA 2015-0421) ..........cccccoiiiiininininnceeneeneeeeeenees 3303

Jerrold B. Greenberg, David Katoshevski
Hypergolic Ignition and Flame Structures of Hydrazine Spray/Gaseous Nitrogen Tetroxide Co-flowing Jets (AIAA

ZOTS0422)...c..ceeeeeteee ettt h bt h e a e a st e bt et e bt bttt e ae bt e bt st ea s e Rt e n s e b et e eh e eh e bt e Rt en s e Rt e Rt et et e bt e he e bt e bt eheeb e e st ent et et e naenaetene 3315
Hiroumi Tani, Hiroshi Terashima, Ryoichi Kurose, Tomoaki Kitano, Mitsuo Koshi, Yu Daimon
A Computational Study of Internal Flows in a Heated Water-Oil Emulsion Droplet (AIAA 2015-0423) ...........cccccooovveecninnnnnee 3331

Jaeheon Sim, Hong G. Im, Suk Ho Chung

TURBULENT COMBUSTION II

Spatiotemporal Characterization of Flame-Vortex Interactions in Bluff-Body Stabilized Turbulent Premixed
Flames Using Simultaneous High-Repetition-Rate OH-PLIF and PIV (AIAA 2015-0424)..........cocoeeuiiininiiiieinecceeeeeeeeeeae 3340
Andrew W. Caswell, Brent A. Rankin, Bethany Huelskamp, Naibo Jiang, Amy Lynch, Vincent Belovich, James R. Gord

Proper Orthogonal Decomposition Analysis of a Turbulent Swirling Self-Excited Premixed Flame (AIAA 2015-

Anna-Maria Kypraiou, Ann Dowling, Epaminondas Mastorakos, Nader Karimi

Influence of Fuel Stratification on Turbulent Flame Propagation (AIAA 2015-0426)
Malik Hassanaly, Venkatramanan Raman, Heeseok Koo, Meredith B. Colket

Measurement of 3D Rayleigh Index Fields in Helically-Perturbed Swirl Flames Using Doubly-Phase-Conditioned

Chemiluminescence Tomography (ATAA 20T5-0427) ........ccooeimiiiiniiireeneetetei ettt ettt ettt b ettt ettt bt be e ae e st et etenes 3373
Benjamin D. Geraedts, Silin Yang, Christoph M. Arndt, Adam M. Steinberg

Modeling the Response of Turbulent Flames to Harmonic Forcing (ATAA 2015-0428) ........cccooiiiiiiiinininenieeeeeseeeeeeete e 3385
Luke Humphrey, Vishal S. Acharya, Dong-Hyuk Shin, Tim C. Lieuwen

Stability Analysis of Reacting Wakes: Flow and Density Asymmetry Effects (AIAA 2015-0429).........cccccooeveiniineiineinenneneeee 3401

Benjamin L. Emerson, Swapnil Jagtap, Tim C. Lieuwen, Michael W. Renfio, Baki M. Cetegen



Effect of Ignition Chemistry on Turbulent Premixed Flames of n-Heptane and Toluene (AIAA 2015-0430) ..........cccovvevvevenenenne 3417
Sang Hee Won, Shinya Nakane, Christopher B. Reuter, Bret C. Windom, Yiguang Ju

CRYOGENICS

Numerical Simulation of the Liquid Nitrogen Chilldown of a Vertical Tube (AIAA 2015-0468).............ccoiririrneneiineinccreenne 3426
Samuel R. Darr, Hong Hu, Reid Shaeffer, Jacob Chung, Jason W. Hartwig, Alok K. Majumdar

RANS Modeling of Transcritical and Supercritical Nitrogen Jets (AIAA 2015-0469)...........c.ccccoiviiniiininnininiieceenee e 3439
Eduardo F. Antunes, Andre R. Silva, Jorge M. Barata

Models for Cyrogenic Cavitation in Rotating Turbomachinery (ATAA 2015-0470) ..........cccovtririirienenienerenene et 3453
John A. Schwille, David E. Jackson

Thermodynamic Effect on Backflow Vortex Cavitation (ATAA 2015-0471) .......ccccviiiiniiniiineienie ettt 3463
Atsuhiro Tsunoda, Yutaka Ito, Naoki Tani, Takao Nagasaki

Cryogenic Loop Heat Pipe for Zero-Boil-Off Cryogen Storage (AIAA 2015-0472) .......cc.ccooiiriiiniiiniinicinceeceeeenee et 3475

Deborah Zakar, Robert W. Baldauff, Triem T. Hoang
Numerical Modeling of the Transient Chilldown Process of a Cryogenic Propellant Transfer Line (AIAA 2015-

Jason W. Hartwig, Jerry Vera

NONEQUILIBRIUM FLOWS AND RADIATION I

Direct Simulation of Rovibrational Excitation and Dissociation in Molecular Nitrogen Using an AB Initio Potential

Energy SUrface (ATAA 2015-0474) ........oo.oiriiiieeetee ettt ettt ettt b ettt et st a et ettt b et bt a et sa et ettt et b et ebe e aeseene et eneetenes 3493
Paolo Valentini, loannis Nompelis, Thomas E. Schwartzentruber, Jason D. Bender, Graham V. Candler

State-to-State Kinetic Model for a Viscous Radiating Hypersonic Flow (AIAA 2015-0475)..........ccccccemmiieivinnneeeceenreeeeeens 3507
Eswar Josyula, Jonathan M. Burt, Elena Kustova, Prakash Vedula, Mariia Mekhonoshina

State-to-State Modeling of CO for Mars Entry Applications (ALIAA 2015-0476) ..........ccccveiriimiiniiieneeneeseeeeeeete e 3534
Robyn L. Macdonald, Alessandro Munafo, Christopher O. Johnston, Marco Panesi

State Specific Modeling of Energy Transfer in N,-N, Under High Temperature Condition (AIAA 2015-0477) .......ccccovevvvennenne 3546
Tong Zhu, Zheng Li, Neal S. Parsons, Deborah A. Levin

Nonequilibrium Radiation Modeling for a Low Enthalpy Hypersonic Shock Layer (AIAA 2015-0478) .........ccccooevieiiinnnceenne 3559

Jonathan M. Burt, Eswar Josyula

VOLUME 5

qSensitivity of State-Specific Dissociation Cross Sections to O; Potential Energy Surfaces (AIAA 2015-0479) .......c.occcevevneenene. 3578
Marat F. Kulakhmetov, Alina Alexeenko

Dissociation and Energy Transfer Study of N>('E;")-N(*S,) and N»('Z,")-N,('Z,") Interactions by Using

Rovibrational and Coarse-grained State-to-State Models (AIAA 2015-0480) ...........ccooiiiririiiniiinieicereeeeeeeree e 3590
Alessandro Munafo, Richard L. Jaffe, David W. Schwenke, Marco Panesi

FRONTIER OF UNCERTAINTY MANAGEMENT FOR COMPLEX AEROSPACE SYSTEMS

Overview of Selected DOE/NNSA Predictive Science Initiatives: the Predictive Science Academic Alliance

Program and the DAKOTA Project (Invited) (AIAA 2015-0500) ........c.oocorieimiiimiiriiieieee ettt ettt st neaes 3617
Michael S. Eldred, Laura P. Swiler, Brian M. Adams, J. D. Jakeman

Integrated Uncertainty Quantification for Risk and Resource Management: Building Confidence in Design

(INVItEd) (ATAA 20T5-0501) ....c.eiueiiiiieirieieecet ettt ettt et eb et b e bbbt et s et ea et eb et e b et eb et e st sees e et e st et et ebemtebesaeneseeneeteneesenes 3629
Eric Walker, Michael J. Hemsch, Thomas West

The JANNAF Simulation Credibility Guide on Verification, Uncertainty Propagation and Quantification, and

Validation (Invited) (ATAA 20T5-0502).........cooeoiiimiirieirieietetetetee ettt ettt ettt ettt eb et eb et eb et e bt s bt saes e et et et ese b et esesae st eseseebennenene 3646
Unmeel B. Mehta, Dean R. Eklund, Vicente J. Romero, Jeffrey Pearce, Nicholas Keim

COMPUTATIONAL AEROACOUSTICS 1T

LES of Jet Flow and Noise with Internal and External Geometry Features (AIAA 2015-0503).......c..ccccoctveninininenieeiieieieneneniene 3676
James C. Tyacke, Paul G. Tucker, Mahak Mahak

Implementation of a Sharp Immersed Boundary Method in a 3-D Multi-block Large Eddy Simulation Tool for Jet

Ar0acOUSHICS (ALAA 20TS5-0504)........coioiieieeireeet ettt ettt ettt et et et e s b et e bt s bt e bt e bt eaeeb e e st et en b e b e sbenbeebeestebeeseent et ennenaenbetene 3692
Nitin S. Dhamankar, Gregory A. Blaisdell, Anastasios S. Lyrintzis
Synchronized Large-Eddy Simulations to track Native Perturbations in a Turbulent Jet (AIAA 2015-0505)..........cccccvevvennenne 3720

S. Unnikrishnan, Datta V. Gaitonde



JET NOISE PREDICTION I

Application of Synthetic Array Techniques for Improved Simulations of Hot Supersonic Jet Noise (AIAA 2015-

Chris Nelson, Alan B. Cain, Robert P. Dougherty, Kenneth S. Brentner, Philip J. Morris

Numerical Study of Noise Characteristics in Overexpanded Jet Flows (AIAA 2015-0508)..........ccccccoeoiriiminninnieneeneereereeennenns 3757
Junhui Liu, Andrew T. Corrigan, Kailas Kailasanath, Nicholas S. Heeb, Ephraim J. Gutmark

Analysis of Converging-Diverging Beveled Nozzle Jets Using Large Eddy Simulation with a Wall Model (AIAA

2005-0509)........ccmimiiiiii bbb 3793
Kurt M. Aikens, Gregory A. Blaisdell, Anastasios S. Lyrintzis

Numerical Modelling of Jets Exiting from the ASME and Conical Nozzles (ATAA 2015-0510) ..........ccoococvviinininineineireeeeennn 3822
Christophe Bogey, Olivier Marsden

3-D Jet Noise Prediction for Separate Flow Nozzles with Pylon Interaction (AIAA 2015-0512) ......ccccooviimininininenienecreeeeenne 3840

Xihai Xu, Jingyu He, Xiaodong Li, Fang Q. Hu

AIRCRAFT DESIGN OPTIMIZATION

Optimized Military Transport Aircraft Design Through Multi-Objective Analysis of Fleet-Level Metrics Under

Demand Uncertainty (ATAA 20T5-0513).......cooiiiiiie ettt h et b et sa et es et bt eb et e bt b s e st e st s b et et et eb et ebens et sbe e ebentesene 3858
Parithi Govindaraju, William A. Crossley

Evaluation of N+2 Technologies and Advanced Vehicle Concepts (AIAA 2015-0514) .......ccccooiimiiiniiinininienciecieenee s 3872
Jeff Schutte, Dimitri N. Mavris

Comparison of Advanced Vehicle Concepts through Pareto-Optimal Technology Sets (AIAA 2015-0515) ..........coeceennncrecnne 3880

Caroline Ingram, Hernando Jimenez, Jeff Schutte, Dimitri N. Mavris

An Aircraft Conceptual Design and Optimization Platform and Its Application for Nature Laminar Flow Aircraft
SUAY (ALAA 2015-0516)........ccoiiiiiiiiirieieiciicte ettt ettt ettt ettt ettt s e bbbt s e bbb et e s sebe et ea et s seannee 3896
Yuandong Zhao, Haixin Chen, Yufei Zhang

LASER DIAGNOSTICS FOR REACTING FLOWS

Characterization of Inverse Diffusion Flames by Planar Laser Induced Fluorescence of CO and OH (AIAA 2015-
0529) ...t h et b b4t h bbbt E A eh e h bbbttt bbb btk bbbttt bbbttt 3906
Daniel R. Richardson, Naibo Jiang, Sukesh Roy, Amy Lynch, James R. Gord

Pulsed Laser Diode for Use as a Light Source for Short-Exposure, High-Frame-Rate Flow Visualization (AIAA

20T570530). ...ttt ettt ettt ettt bt h et e Rt et e Rtk e stk e Rtk ea e R eateR et e A et es A e Rt R en R eateR et eA et es et en R e st e R en e e s ent ek en e e b et e st eneesen e et eneetenes 3911
Nick J. Parziale, Bryan E. Schmidt, Patrick Wang, Hans Hornung, Joseph Shepherd, J. S. Damazo

High-Speed 1D Raman/Rayleigh Scattering Imaging in Turbulent H»/N, Flames (AIAA 2015-0531) .......ccocoeviienienenincenecnnne 3919
Kathryn N. Gabet Hoffineister, Frederik Fuest, Jeffiey A. Sutton

Enhanced Imaging of Reacting Flows Using 3D Deconvolution and a Plenoptic Camera (ATAA 2015-0532) ..........ccoeceneinennen. 3931

Jeffrey Bolan, Kyle C. Johnson, Brian S. Thurow
Time Resolved Planar Measurements in the wake of a Reacting Jet Injected into a Swirling, Vitiated Crossflow at

High Pressure (ALAA 2015-0533) .........oooiiiiiiii bbbt 3946
Pratikash P. Panda, Mario Roa, Robert P. Lucht
In situ Measurements of Ethylene and Methyl Radical by using the Radar REMPI technique (AIAA 2015-0534) .............c.c........ 3963

Yue Wu, Zhili Zhang

ICING OR ROUGHNESS EFFECTS ON VEHICLE AERODYNAMICS 11

Two-Dimensional/Infinite Swept Wing Ice Accretion Model (AIAA 2015-0535) ......ccoooiiiiriiiniiiniincincceeceeee et 3969
Simon Bourgault-Cote, Eric Laurendeau

The Influence of Ice Accretion on the Aerodynamic Performance of a UAS Airfoil (ATAA 2015-0536) ........cccooovvevveiienevienenenienne 3982
Krzysztof Szilder, Weixing Yuan

Numerical Simulation of Hot Air Anti-icing Charateristics of an Aero-engine Strut (AIAA 2015-0537).......cccoveviinenincicnccnnnn. 3990
Wei Dong, Jianjun Zhu, Guilin Lei, Mei Zheng

Calculation and Analysis of Water Film Flow Characteristics on Anti-icing Airfoil Surface (AIAA 2015-0538).........ccccceeeenenne 4003

Wei Dong, Mei Zheng, Guilin Lei, Jianjun Zhu

OTHER TOPICS IN APPLIED AERODYNAMICS

Flight Test Experiments on Discrete Roughness Element Technology for Laminar Flow Control (AIAA 2015-0539) ................... 4016
William S. Saric, David E. West, Matthew W. Tufts, Helen L. Reed

Assessment of the Potential for Micro Energy Harvesting in a Fixed-Wing MAYV Configuration (AIAA 2015-0540)..................... 4039
Dario Martos, Hugo E. C. Delgado, Joao M. Melo De Sousa

Sensitivity Analysis for a Data Acquisition Probe in the Presence of Cross Winds (AIAA 2015-0541) ..........ccoeeveinivncnncnncnnne 4047

Rick E. Graves, James A. Eicher



Experimental Study of Supersonic Turbulent Corner Flow Evolution in a Low Aspect Ratio Rectangular Channel

(ATAA 2005-0542) ... 4063
Rohan R. Morajkar, James F. Driscoll, Mirko Gamba

Efficient Flight Simulation Using Kriging Surrogate Model Based Aerodynamic Database (AIAA 2015-0543)...........cccocccoveuenee. 4081
Norazila Othman, Masahiro Kanazaki

Aerodynamic Study of Range Extension Modification for a Fighter Aircraft (AIAA 2015-0544)...........ccccccoovvecvinnnnccccnreenee 4092

Jehanzeb Masud, Omar Khan

HIGH-ANGLE-OF-ATTACK., HIGH-LIFT AND VORTICAL FLOW AERODYNAMICS

Mixing Flow Characteristics for a Transverse Sonic Jet Injecting into a Supersonic Crossflow (AIAA 2015-0545)............ccccce.. 4105
El Hadi Khali, Yufeng Yao
Initiation of Leading-Edge-Vortex Formation on Finite Wings in Unsteady Flow (AIAA 2015-0546)...........ccccoooveiiiineninenenene 4116

Yoshikazu Hirato, Minao Shen, Sachin Aggarwal, Ashok Gopalarathnam, Jack R. Edwards
Study of the Roll Orientation Effects on Vortex Asymmetry on a Conical Forebody at High Angles of Incidence

(ATAA 20T5-0547) ...ttt ettt ettt et e et h et st b et e a et st st b e et st st a etk b et s et st en et nes 4133
Jordan Taligoski, Ali Uzun, Rajan Kumar, Erik Fernandez

Improved Methodology for Predicting the Force on Stalled Spinning Wings (ATAA 2015-0548) ............ccoeriiirneniieneineereeenenn 4148
Adam Ragheb, Michael S. Selig

Aerodynamics and Flow Mechanics of a Two-Element Airfoil in Ground Effect (AIAA 2015-0550).........c.cccceceomeneinenincencennnns 4163
Qiulin Qu, Wei Wang, Peiqing Liu, Ramesh K. Agarwal

Aerodynamics of the F-15 At High Angle of Attack (AIAA 2015-0549) ......c.oooiiiiiiiiriiireeteee ettt 4185

Shuchi Yang, Ping-Chih Chen, X. Q. Wang, Marc P. Mignolet, Dale M. Pitt

SPECIAL SESSION: CREATE-AV HIGH PERFORMANCE COMPUTING MULTIPHYSICS APPLICATIONS
OF FULL-UP AIR VEHICLES IT

An Assessment of CREATE-AYV Kestrel for F-35 Aero/Performance Applications (AIAA 2015-0551) .....cc.ccoevvinnenninccnccne 4201
Brian R. Smith, Edwin L. Blosch, Perry A. Wooden

An Industry Assessment of HPCMP CREATE™-AV Helios (ATAA 2015-0553)............cooovvuiveoreeeeeereeseeeeeseeseesesseeesesseessesneeneean 4217
Robert Narducci

Coaxial Rotor Wake and Prop Induction Impact on a Horizontal Tail Using HPCMP CREATE™-AYV Helios

(ATAA 2005-0554) ..o bbb bbb 4238

Edward Reed, T Alan Egolf
Computational Fluid Dynamics for the Aerodynamic Design and Modeling of a Ram-Air Parachute with Bleed-

ATr ACtUALOrS (ALAA 20T5-0555) ..ottt ettt b ettt a et et b et bt e bt e bt s e st e e et et et b et b et eaese st eaeneetenes 4251
Mehdi Ghoreyshi, Keith Bergeron, Jurgen Seidel, Adam Jirasek, Andrew J. Lofthouse, Russell M. Cummings

Coupled Flight Simulator and CFD Calculations of Ship Airwake using Kestrel (AIAA 2015-0556) .........cc.cccovvvvirieiiineninenenene 4265
James R. Forsythe, Eric Lynch, Susan Polsky, Philippe Spalart

An Industry Assessment of HPFCMP CREATE™-AV Kestrel (ALAA 2015-0552) ............coooovmirmoeeeeeeeeeseeeeeeeeeeeeeeeseeseee e eeeenenne 4283

David Stookesberry, Robert Narducci

SPECIAL SESSION: SPACE LAUNCH SYSTEM (SLS) I

Overview of the Space Launch System Transonic Buffet Environment Test Program (AIAA 2015-0557).......cccccoevinevincrencccnnene. 4303
David J. Piatak, Martin K. Sekula, Russ Rausch, James R. Florance, Thomas G. Ivanco

Initial Assessment of Space Launch System Transonic Unsteady Pressure Environment (AIAA 2015-0558)............ccccccoevvvueuenenne 4352
Martin K. Sekula, David J. Piatak, Russ Rausch, James R. Florance, James Ramey

Computational and Experimental Unsteady Pressures for Alternate SLS Booster Nose Shapes (AIAA 2015-0559) .........cccceeueue 4372
Greg J. Brauckmann, Craig Streett, William L. Kleb, Stephen J. Alter, Kelly J. Murphy, Christopher Glass

An Empirical Non-TNT Approach to Launch Vehicle Explosion Modeling (AIAA 2015-0560) .........c....ccoveoeninineneineineineennenn 4395
James M. Blackwood, Troy Skinner, Evin H. Richardson, Michal E. Bangham

Space Launch System Ascent Aerothermal Environments Methodology (AIAA 2015-0561)..........c.cccoeuiieiininnniccccninneieceene 4407

Christopher 1. Morris

CFD METHODS 111

Advanced Data Transfer Strategies for Overset Computational Methods (AIAA 2015-0560) .............c.coceoeveenennenineneineeneenne 4424
Eliot W. Quon, Marilyn Smith
Further Development of a Riemann-solver Free Space-time Discontinuous Galerkin Method for Compressible

Magnetohydrodynamics (MHD) Equations (AIAA 2015-0567).......cc.ccoriiriiiiienereeet ettt st 4441
Hongchao Song, Lucheng Ji, Qign Pang, Shuangzhang Tu

VOLUME 6

‘Wave-number Independent Preconditioning for GMRES Time-spectral Solvers (AIAA 2015-0568) ...........ccccccovevivininineenenennene 4455
Nathan L. Mundis, Dimitri J. Mavriplis



Finite-element Time Discretizations for the Unsteady Euler Equations (AIAA 2015-0569) ..........cccoooevirinininiininieieeeieneseniene 4476
Nathan L. Mundis, Dimitri J. Mavriplis

Homotopy Continuation for Correction Procedure via Reconstruction - Discontinuous Galerkin (CPR-DG)

Methods (AIAA 2015-0570)
Meilin Yu, Zhi J. Wang

Source Term Discretization Effects on the Accuracy of Finite Volume Schemes (ATAA 2015-0571)......cccccoveireineinennenreneeeas 4524
Jonathan L. Thorne, Aaron J. Katz

DISCONTINUOUS GALERKIN METHODS I

A General and Robust High-order Numerical Framework for Shock-capturing: Entropy-bounding, Shock

Detection and Artificial Viscosity (ATAA 2015-0572).........cooiiiiiiiiieieeet ettt ettt b ettt sa e tenes 4540
Yu Lv, Yee Chee See, Matthias Thme

Analysis of Discontinuous Galerkin Approaches for Advection--Diffusion Problems (AIAA 2015-0573).........ccccccveenevencenccnnenn. 4551
Loc H. Khieu, Krzysztof Fidkowski, Eric Johnsen

A Dissipative Filter for the Discontinuous Galerkin Method (ATAA 2015-0574) ......cc.cooiviiiiiiiiieieeeeeseee ettt 4568

Konstantinos Panourgias, John A. Ekaterinaris

A Reconstructed Discontinuous Galerkin Method for the Compressible Navier-Stokes Equations on Hybrid Grids

(ATAA 2015-05T5) ..ot eh bbb R bR R s R h Rt 4583
Hong Luo, Lijun Xuan, Yidong Xia, Xiaodong Liu

Three-Dimensional Discontinuous Galerkin h/p Adaptive Numerical Solutions for Compressible Flows (AIAA

2005-0576)........ocueniiiiicice R R AR R RS R s Rt ea et n e 4607

Konstantinos Panourgias, John A. Ekaterinaris

EXPERIMENTS IN ENERGY EXCHANGE IN HIGH SPEED FLOWS (INVITED)

Effect of Accelerated Vibrational Relaxation on a Supersonic Shear Layer (ATAA 2015-0577) ....c.cccccvinminnenneneeneereeeeeeeenenns 4633
Munetake Nishihara, Walter R. Lempert, J William Rich, Igor V. Adamovich

Flow Characterization and Boundary Layer Transition Studies in VKI Hypersonic Facilities (Invited) (AIAA
2OLS5-05T8)......eeeeiet e bbb h b e bR R e e bR s s h b s a et b bbbt 4650

Guillaume Grossir, Davide Masutti, Olivier Chazot

SHOCK-DOMINATED FLOWS II

Physical Diffusion Cures the Carbuncle Phenomenon (ATAA 2015-0579) .....c..ooiriiininiiiiieieieieteseeste ettt nee e 4676
Joseph M. Powers, Jeffrey D. Bruns, Aleksandar Jemcov

Assessment of CFD Capability for High Enthalpy Non-Equilibrium Flows with Strong Viscous-Inviscid

Interaction (ATAA 2015-0580)...........c.cooiiiiiiiii ettt 4686
Mehrnaz Rouhi Youssefi, Doyle D. Knight

Numerical Prediction of Dynamics of Microwave Filament Interaction with Supersonic Combined Cylinder Bodies

(ATAA 2015-0581) ...t sca bbb s bR bR bR bbbt 4698
Olga A. Azarova, Doyle D. Knight

Numerical Prediction of Dynamics of Interaction of Laser Discharge Plasma with a Hemisphere-Cylinder in a

Supersonic FIOW (ATAA 20T5-0582) .....c..ooioiiiiieiieieietet ettt ettt ettt et et sae s b e sb e bt ss e ebe e st e st e st e st enae b et e ebesbeebeestenbenbe bt saesbeentenne 4710
Olga A. Azarova, Doyle D. Knight

Numerical Simulation of Energy Deposition in a Viscous Supersonic Flow Past a Hemisphere (AIAA 2015-0583)........................ 4721
Mahsa Mortazavi, Doyle D. Knight

LES for Prediction of Pressure Fluctuation for Supersonic Flow around a Truncated Cone (AIAA 2015-0584)............cccceevenene 4731

Shuhyi Chern, Greg Lobser, Michael Schoonmaker, Edward Heyde, Chaoqun Liu

STABILITY AND TRANSITION MODELING

DNS Study on Role of Linearly Unstable Modes in Flow Transition (AIAA 2015-0585)..........ccccoevniiininniiniecneeneeneeeeeenenns 4752
Jie Tang, Yonghua Yan, Yinlin Dong, Chaoqun Liu

Laminar Turbulent Intermittency Models: Determination of Functional Behavior Using an Asymptotic

Differential Equation Argument (ATAA 2015-0580) ..........ccooiririiiirieiiieteteet ettt ettt ettt be sttt sbe e st et et essessenaentene 4761
Lawrence J. Dechant

A Comparison of a Local Correlation-Based Transition Model Coupled with SA and SST Turbulence Models

(ATAA 2015-0587) ...ttt h bbb R AR R bRt ea et 4776
Jingyu Wang, Chunhua Sheng

Application of the Amplification Factor Transport Transition Model to the Shear Stress Transport Model (AIAA

20T5-0588).......eeieiiiii iR h et R e R e R R Rt R Rt ea et a e 4793
James G. Coder, Mark D. Maughmer
A General 3D Relation for Oblique Shocks on Swept Ramps (ATAA 2015-0589) ........cc.coiiiiiiiniineeneieeere et 4809

Neal D. Domel



A Physics-Based Transitional / Turbulence Stresss Model (ATAA 2015-0590) .......cc.cooriiiiiniiiiieeeeeseee st 4822
Jeffrey Rodio, Xudong Xiao, Hassan A. Hassan

THE NASA CRM MODEL & HIGH REYNOLDS NUMBER AERODYNAMICS AND TESTING (INVITED)

Validation of Wing Deformation Simulations for the NASA CRM Model using Fluid-Structure Interaction
Computations (AIAA 2015-0619)
Stefan Keye, Ralf Rudnik

CFD-Aided Model Deformation Corrections of NASA Research Model Wind Tunnel Data (ATAA 2015-0620)..............ccccceeuenenn. 4844
Kanalko Yasue, Makoto Ueno, Seigo Koga, Masataka Kohzai
Slotted Wall Interference Investigation in ETW using the NASA CRM Model (AIAA 2015-0621)........cccccoeineineininncnincnneeee 4862

Anton Gorbushin, S. Bosnyakov, Sergey A. Glazkov, A. V. Llysenkov, S. V. Matyash, A. V. Semenov, Jiirgen Quest
Mach Stability Improvements Using an Existing Second Throat Capability at the National Transonic Facility

(INVItEd) (ATAA 20T5-0022).......ccueiiiiieirieiieicietetet ettt ettt ettt eb et eb et b bbb s e s b et ea et e b et e b et eb et e bt st e st et e st et et ebentebenaeneseeneeteneetenes 4875
David T. Chan, Sundareswara Balakrishna, Eric Walker, Scott Goodliff

A Description of the Development, Capabilities, and Operational Status of the Test SLATE Data Acquisition
System at the National Transonic Facility (ATAA 2015-06023) .........cccooioiiiiiiiiiieieeeeree ettt sttt 4897
Christopher J. Cramer, Joshua A. Demoss, James D. Wright, Scott A. Simmons, Lynn E. Bobbitt

ENGINE SYSTEMS 1

Optimization of Gas Turbine - Solid Oxide Fuel Cell Systems for Aircraft Power Generation (AIAA 2015-0624)......................... 4910
Daniel F. Waters, Christopher P. Cadou

Inverted Gas Turbine Design and Analysis (ALAA 2015-0025) ..........ccooiiriiiiinieinieie ettt st 4925
Jacob D. Wilson, Marc D. Polanka

Preliminary Design Investigation of Electromagnetic Motors for Turbofan-Drive Assist (AIAA 2015-0626)..............cccocccovveueneee. 4935
Keiichi Okai, Takeshi Shinohara, Takehiro Himeno, Toshinori Watanabe, Daisaku Masaki, Takeshi Tagashira, Ryoji Yanagi

Feasibility Study of an Inverse Brayton UAV Propulsion System (ALAA 2015-0627) ..........cccccceirirmmrierioininnieiceereneeeieeeeseeeeeeneas 4945
Nicholas D. Grannan, Ephraim J. Gutmark

An Off-Design Analysis of an Inverse Brayton Cycle Based UAV Propulsion System (AIAA 2015-0628)...........c.ccceervvininenicnnne 4961
Nicholas D. Grannan, Ephraim J. Gutmark

Advances of Turbomachinery Design Optimization (AIAA 2015-0629)...........ccooooiiiiiiniiiniiicieerce ettt aeas 4976

James H. Page, Rob Watson, Zaib Ali, Paul Hield, Paul G. Tucker

PRESSURE GAIN COMBUSTION — ROTATING DETONATION ENGINES 1

Performance Evaluation of a Rotating Detonation Engine with Conical-Shape Tail (AIAA 2015-0630) ...........cccceoveveiinnnerecnne 4992
Kazuki Ishihara, Ken Matsuoka, Jiro Kasahara, Akiko Matsuo, Ikkoh Funaki, Yuichi Kato

Study of the Experimental Performance of a Rotating Detonation Engine with Nozzled Exhaust Flow (AIAA 2015-

D031) ...ttt a ke R bk e s bt h ek a et h ekt s et e R b st a e e bbb sttt s et ue et nenenenea 5004
Matthew Fotia, Thomas A. Kaemming, John Hoke, Frederick Schauer

Experimental Ignition Characteristics of a Rotating Detonation Engine under Backpressured Conditions (AIAA

2015-0632)
Matthew Fotia, John Hoke,

Fuel Blending as a Means to Achieve Initiation in a Rotating Detonation Engine (AIAA 2015-0633)..........ccccceovenieneincencennnn 5046
Andrew C. St. George, Robert B. Driscoll, Vijay Anand, David E. Munday, Ephraim J. Gutmark

Experimental Measurement of Detonation Cell Size in a Two-Dimensional Facility at High Pressures (AIAA 2015-

Curtis A. Babbie, Paul King, Christopher A. Stevens, John Hoke, Frederick Schauer

Development of a Rotating Detonation Engine Facility at the University of Cincinnati (AIAA 2015-0635) ..........ccccooeveneinennnen. 5079
Andrew C. St. George, Robert B. Driscoll, David E. Munday, Ephraim J. Gutmark, Vijay Anand

NUMERICAL ANALYSIS OF HIGH SPEED AIR-BREATHING PROPULSION

Simulating Turbulence and Mixing in Supersonic Combustors Using Hybrid RANS/LES (AIAA 2015-0636) ...........cccoccccucueunnnne. 5091
David M. Peterson, Ez A. Hassan

Hybrid Reynolds-Averaged / Large Eddy Simulation of a Cavity Flameholder; Assessment of Modeling

SensSitivities (ALAA 2015-0037) ......c.c.ooiririiiiieiiieieccee ettt ettt ettt e bbbt e et b ettt ee 5110
Robert A. Baurle
Performance Analysis of the Atlantis Intake System (AIAA 2015-0639)..........c.oocoiriimiiminiiicneerct ettt eaeaes 5136

Steven J. Wilson, Craig T. Johansen, Viadimir Mravcak

ADVANCED COMBUSTION CONCEPTS II

Low Temperature Oxidation of Methane in a Nanosecond Pulsed Plasma Discharge (AIAA 2015-0665)..............ccccoovevevienenenenns 5148
Joseph K. Lefkowitz, Peng Guo, Aric Rousso, Yiguang Ju



Plasma Assisted MILD Combustion (ATAA 2015-0600) ..............ccccoouririiiriiminiiiinieinieireteeeeeeee ettt ettt eaeeesenes 5160
Tomoya Wada, Joseph K. Lefkowitz, Yiguang Ju

On the Role of Translational Nonequilibrium for Hydrogen Air Plasma Assisted Ignition (AIAA 2015-0667) .............cccccevveueunee 5171
Andrey Starikovskiy

Energy Balance in Surface Nanosecond Dielectric Barrier Discharge. Plasma-assisted Ignition of Heavy

Hydrocarbons at High Pressures (ATAA 2015-0608) ..............ccooiiiiiririeiieieet ettt ettt sttt st se et eseebesesessenesseneeseneesenes 5183
Sergey A. Shcherbanev, Sergey A. Stepanyan, Mohamed Boumehdi, Pascale Desgroux, Guillaume Vanhove, Svetlana Starikovskaia
The Effect of Ozone Addition on Flame Propagation (AIAA 2015-06069)..............cccoeoiiiiminininiineencenct ettt eeaeaes 5195

Xiang Gao, Yao Zhang, Sampath Adusumilli, Jerry M. Seitzman, Wenting Sun, Timothy Ombrello, Campbell D. Carter

TURBULENT COMBUSTION ITI

High-Speed Measurements in Partially-Premixed Swirl Flames at Elevated Temperature and Pressure (AIAA

2005-0070)........ccuimiiiiiiii bbb R bbb 5222
Carson D. Slabaugh, Isaac G. Boxx, Stefanie Werner, Wolfgang Meier, Robert P. Lucht

Large Scale Dynamics and Statistics of the Time-Varying Temperature Field in Turbulent Non-Premixed Jet

FIames (ALAA 2015-0071).........c.ccooiiiiiiiiiiiiiiiiiic bbb bbb bbb 5248
Thomas A. McManus, Jeffrey A. Sutton

Addition of Ammonia to a Bluff-Body Stabilized Flame and Its Effect on NO, Emissions and Static Stability

(ATAA 20T570073) ...ttt ettt b ettt sttt ettt b et b et e bt e s et eb et b et e et e bt ea et e b et eh et bt b st st ea e ettt et et b et bt ae e st ettt enes 5261
Bethany Huelskamp, Ponnuthurai Gokulakrishnan, Christopher Klingshirn, Nicholas J. Kuprowicz, Vincent Belovich
Strain Effects in Partially Premixed Methane-air Jet Flames (AIAA 2015-0074) .........ccccoeiiiriiiinienieieresenieeeseeieet e e 5272

William H. Calhoon, Konstantin A. Kemenov, Stephen F. Mattick, Suresh Menon

AERO-OPTICS

Airborne Aero-Optics Laboratory - Transonic (AAOL-T) (AIAA 2015-0675)......c.cccoiriimiieierieesieieeeeete ettt 5317
Eric J. Jumper, Stanislav Gordeyev, David Cavalieri, Phil Rollins, Matthew Whiteley, Matthew Krizo

VOLUME 7
Aero-Optical Investigation of Transonic Flow Features And Shock Dynamics on Hemisphere-On-Cylinder Turrets
(ATAA 2015-0076) ...ttt b s e bbb s h et bbbt b et 5337
Jacob Morrida, Stanislav Gordeyev, Nicholas G. De Lucca, Eric J. Jumper
Global Unsteady Pressure Fields Over Turrets In-Flight (ATAA 2015-0077) ......cccccceviiririminieieieeertesiese ettt 5350

Nicholas G. De Lucca, Stanislav Gordeyev, Eric J. Jumper
Computation of the Aero-Optical Effect of a Helicopter Rotor Wake Using Unsteady RANS and LES (AIAA 2015-

Ryan Kelly, Aleksandar Jemcov, Mark R. Rennie, Eric J. Jumper, Matthew Whiteley, David Goorskey

A Latency-Tolerant Architecture for Airborne Adaptive Optic Systems (AIAA 2015-0679) .........ccooveeeininnnccicninneccccreeeenes 5378
William R. Burns, Eric J. Jumper, Stanislav Gordeyev

HEAT PIPES/HEAT TRANSFER I

Analytical Model for Transient Loop Heat Pipe Operation (AIAA 2015-0707) ........ccoiiiiiriiiniiinieincereteeeeteeeeeeseee et 5393
Triem T. Hoang, Robert W. Baldauff, Denis R. Mahony

Non-Intrusive Fluid Flow Measurement Method for Loop Heat Pipes (AIAA 2015-0708) .........cccoereriininininininieeeeeiesesieniene 5402
Triem T. Hoang, Robert W. Baldauff;, Kwok H. Cheung, Denis R. Mahony

Multiple-Evaporator Loop Heat Pipe (ATAA 2015-0709).........c.ccoriiiiiiiieiciceiereeieeeire ettt eae et sae e seae 5411
Triem T. Hoang, Jentung Ku

On the Modelling of Evaporating Sprays Impinging onto Solid Surfaces (AIAA 2015-0710).........ccccccoereiminnenneneeneerceeeeeenenns 5423

Christian Rodrigues, Jorge M. Barata, Andre R. Silva
Experimental Assessment of Vapour Chamber Heater Spreader Implementation in Avionic Cooling (AIAA 2015-

Andy B. Jones, Rui Chen, Angus Murray

JET NOISE MEASUREMENTS II

An Investigation of Transonic Resonance in a Mach 2.2 Round Convergent-Divergent Nozzle (AIAA 2015-0734)..........ccccecveunenee 5443
Vance F. Dippold, Khairul Q. Zaman
Measuring Jet Noise Source Locations with Acoustic Beamforming (ATAA 2015-0735).......ccccceiriiniiinenniieeeeeeree e 5468

Nick P. Breen, Krishan K. Ahuja
A Study of the Noise Source Mechanisms in an Excited Mach 0.9 Jet - Complementary Experimental and

Computational Analysis (ATAA 20T5-0736) .........ccoeireiriiirieieteee ettt ettt st b et bt e b et st s e et e te e et e e eb et eb et eseneeneesenaebene 5479
Michael B. Crawley, Rachelle Speth, Mo Samimy, Datta V. Gaitonde
The Properties and Localizations of Acoustic Sources of High Speed Jets (AIAA 2015-0737) .......ccoeiriininnennenceneenceeeeenenns 5496

Pinging Kan, Jacques Lewalle, Zachary P. Berger, Mark N. Glauser



Comparison of Spatial and Temporal Resolution on High Speed Axisymmetric Jets (ATAA 2015-0738).......c.cccovvevieienevrenenenenne 5509
Matthew G. Berry, Andrew S. Magstadt, Zachary P. Berger, Patrick R. Shea, Mark N. Glauser, Christopher J. Ruscher, Sivaram P.
Gogineni

Investigation of "Loud" Modes in a High-Speed Jet to Identify Noise-Producing Events (AIAA 2015-0739).........cccoeceneenennnene. 5519
Zachary P. Berger, Matthew G. Berry, Patrick R. Shea, Mark N. Glauser, Pinging Kan, Jacques Lewalle, Christopher J. Ruscher,
Sivaram P. Gogineni

GENERAL ACOUSTICS

Phase-Based Adaptive Estimation of Magnitude-Squared Coherence Between Turbofan Internal Sensors and Far-
Field Microphone Signals (ALAA 2015-0740)..........c.c.cooiiiiiiiiiiiinieieieitei ettt ettt a et st b e e s enesesenen 5531
Jeffrey H. Miles

Assessment of Geometry and In-Flow Effects on Contra-Rotating Open Rotor Broadband Noise Predictions

(ATAA 2015-0741) ...ttt ettt et ettt et et e st et e st ete st b e s eb e st es e s e st s es et es e s en e esen e esen e esemtes et en e s en e e s en e et ene et eneeb et e s et ene s e st et eneetenes 5550
Nikolas S. Zawodny, Douglas M. Nark, David Boyd
Normal Incidence Acoustic Transmission Loss of Perforated Plates Subject to Bias Flow (AIAA 2015-0742) ........ccccccvevvcennee. 5570

Vincent C. Phong, Dimitri Papamoschou
A Multi-Stage Surrogate Modeling Approach to Examine Vehicle-Level Technology Impacts at the Airport-Level

(AIAA 2015-0743)
Jose Enrique Bernardo, Clement Besson, Holger Pfaender, Jeff Schutte, Dimitri N. Mavris

Multiple Aircraft Approach Path Optimization for Noise Abatement Considering the Influence of Meteorological

Conditions on Sound Propagation (ATAA 20T5-0744) ..........c.cooriiiiniieetee ettt ettt ettt sttt ettt bt sae st esenes 5609
Adriana Andreeva-Mori, Hirokazu Ishii
Analysis of Sonic Boom Propagation Based on the KZK Equation (ATAA 2015-0745) ......cc.ccooiiiiiniiiniiniiecececneeseeeeeeeeneens 5619

Junpei Takeno, Takashi Misaka, Koji Shimoyama, Shigeru Obayashi

AERODYNAMIC DESIGN: ANALYSIS, METHODOLOGIES & OPTIMIZATION TECHNIQUES I1

Optimization of Waverider-Derived Crew Reentry Vehicles using a Rapid Aerodynamics Analysis Approach
(ATAA 2015-0757)............

Marcus Lobbia

Shape Optimization of an Airfoil in Ground Effect for Application to WIG Craft (AIAA 2015-0758) .......cccccoveimiinennenneneene 5651
Yilei He, Qiulin Qu, Ramesh K. Agarwal

Surrogate-Based Airfoil Design with Multi-Level Optimization and Adjoint Sensitivity (AIAA 2015-0759) .......cccccoevnenncnncnnee 5670
Yonatan Afework Tesfahunegn, Slawomir Koziel, Leifur T. Leifsson

Sensitivity Analysis for Uncertainty Propagation and Robust Design (ATAA 2015-0760)............c.ccceeoinirineneineineineeneieenenenes 5680
Dimitrios 1. Papadimitriou, Costas Papadimitriou

Review of Aerofoil Parameterisation Methods for Aerodynamic Shape Optimisation (AIAA 2015-0761) ..........cccoeoeveineinccnnene. 5689
Dominic A. Masters, Nigel J. Taylor, T. Rendall, Christian B. Allen, Daniel J. Poole

Optimal Domain Element Shapes for Free-Form Aerodynamic Shape Control (AIAA 2015-0762)........c.cccovevirenienecincencennnn 5709

Daniel J. Poole, Christian B. Allen, T. Rendall

Multi-objective Aerodynamic Optimization of Supercritical Wing with Substantial Pressure Constraints (AIAA
2005-0763)......ccemimiiiiiciiee bbb 5727
Tong Zhao, Yufei Zhang, Haixin Chen

AERODYNAMIC-STRUCTURAL DYNAMICS INTERACTION II

Combined Translational and Rotational Galloping of Square Cylinders in Cross-flow at Low Reynolds Numbers

(ATAA 2015-07604) ..ottt b bbb 5735
Blandine Battaglia, Stephane Etienne, Alexander Hay, Dominique Pelletier
An Efficient Fluid-Structure Interaction Analysis Based on Time-Spectral Approaches (AIAA 2015-0765)............cccoccccinnnnnee 5744

Seulgi Yi, Seongim Choi, Dongkyun Im, Duckjoo Lee

Nonlinear Aeroelastic Analysis of High Aspect-Ratio Wings Using Immersed Boundary Technique (AIAA 2015-

07606) ...ttt h b st e a btttk h et a bk s et e bbbt a s b b sttt et aebeaenea 5759
Koorosh Gobal, Ramana V. Grandhi

Comparison of Viscous and Inviscid Unsteady Aerodynamic Loads for Aeroelastic Analyses (AIAA 2015-0767)............ccccceuuee. 5766
Rafael N. Ihi, Joao Luiz F. Azevedo

Wing Flutter Computation Using Modified Spectral Volume Method for Hybrid Unstructured Mesh (AIAA 2015-

Yuta Sawaki, Takanori Haga, Yousuke Ogino, Keisuke Sawada

Coupling of the Edge CFD Solver with External Solvers (AIAA 2015-0769)..........cccooiiiriiiniiieieeerieese ettt 5796
Adam Jirasek, Olivier Amoignon, Peter Eliasson, Mats Dalenbring, Urban Falk

AIRFOIL/WING/CONFIGURATION AERODYNAMICS I

Surrogates for the Aerodynamic Coefficients of Supersonic Airfoils (AIAA 2015-0770) .........ccooeuiiiinnniciininrecceeeeeeeeeee 5805
Mahmoud Y. Ahmed



Computational Aerodynamic Analysis of Annular Wing Unmanned Aerial Vehicle (ATAA 2015-0771).....ccccoovveneinevineincnnnene. 5822
Akshay A. Kanoria, Kartik Panchal, Murali Damodaran

Design of High Wing Loading Compact Electric Airplane Utilizing Co-Flow Jet Flow Control (AIAA 2015-0772) ............ccccc...... 5845
Alexis M. Lefebvre, Gecheng Zha

Computed Effect of Wing Tip Configuration on Wing Load Characteristics of a High Speed Aircraft (AIAA 2015-

Jehanzeb Masud, Omar Khan

Experimental and Numerical Research on Aerodynamic Characteristics of Rectangular Fin Mounted Vertically
OVET the WG (ATAA 2005-0774) ..ottt ettt et ettt ettt es et e st b e st s s enees e st es et eb et es e s eneesen e et ene et entebensenerseneeseneeseneesenes 5878

Taiga Omori, Yasuto Sunada, Taro Imamura

SPECIAL SESSION: SPACE LAUNCH SYSTEM (SLS) I

Space Launch System Liftoff and Transition Aerodynamic Characterization in the NASA Langley 14- by 22-Foot

Subsonic Wind Tunnel (ATAA 20T5-0775) ......ocooioieieieiereee ettt ettt et et et e e e st e s tesaesseeteeseeseeseeseensensessessessessessesseeseeseensessensessessanseenen 5890
Jeremy T. Pinier, Gary E. Erickson, John Paulson, William G. Tomek, David Bennett, John A. Blevins

Detached Eddy Simulation Results for a Space Launch System Configuration at Liftoff Conditions and

Comparison with EXperiment (ATAA 2015-0776) ......c..ccoreiriiiiiieieeeeee ettt ettt ettt b sttt sttt et b et b s et se et eaeneetenee 5925
Steven E. Krist, Farhad Ghaffari

Reduced-order Model for NASA Space Launch System Liftoff Aerodynamics (AIAA 2015-0777)....ccccccoveveninnieneeneccncineennenns 5948
Henry A. Carlson, Rolf Verberg, J. T. Pinier, S. E. Krist

CFD Simulations of the Space Launch System Ascent Aerodynamics and Booster Separation (AIAA 2015-0778) ...........cccccce.e.. 5969

Stuart E. Rogers, Derek J. Dalle, William M. Chan

Aerodynamic Modeling and Database Development of the Space Launch System Booster Separation (AIAA 2015-

0779) ..ottt ettt ettt et e b et et e eaeeheeseest e st a s et e baseeAebe st eaeessestesteasensese b e ke eaeeAeeReestensessens et e bebeeaeebeeseestessestensensensensesaeetens 6002
Bandu N. Pamadi, Jing Pei, Clyde R. Gumbert, Lawrence L. Green, Jeffrey Housman, Jeffrey Onufer, Cetin C. Kiris, Janet M. Ross

Development of an Aerodynamic Analysis Method and Database for the SLS Service Module Panel Jettison Event

Utilizing Inviscid CFD and MATLAB® (ATAA 2005-0780) .....c.eeoeieeieeieieeieeieeiect et e st ettt e e e e e e e b e s e sbe s e ssesbeeseessessaseessessensansessesens 6029
Michael P. Applebaum, Leslie H. Hall, William M. Eppard, David C. Purinton, John A. Blevins, John R. Campbell

FLOW CONTROL: FLUIDIC OSCILLATORS

Experimental Comparison Between the Flow Field of Two Common Fluidic Oscillator Designs (AIAA 2015-0781) ..........ccccc.c... 6051
Florian Ostermann, Rene Woszidlo, C. Nayeri, Christian O. Paschereit

Experimental Investigation of Compressibility Effects in a Fluidic Oscillator (ATAA 2015-0782)......c....ccooeoieiniiniiineincineenen 6065
Florian Von Gosen, Florian Ostermann, Rene Woszidlo, C. Nayeri, Christian O. Paschereit

Control of Separation on a Swept Wing using Fluidic Oscillators (ATAA 2015-0783)..........cccceiirrmieiiiininieecereneeceeeeeeee e 6076

Philipp Tewes, Lutz Taubert
Performance Enhancement of a Full-Scale Vertical Tail Model Equipped with Active Flow Control (AIAA 2015-

. Whalen, Doug S. Lacy, John C. Lin, Marlyn Y. . ) Israel J. Wygnanski

Flow Separation Control on a Full-Scale Vertical Tail Model using Sweeping Jet Actuators (AlAA 2015-0785)....cveveieiieeiee 6102
Marlyn Y. Andino, John C. Lin, Anthony E. Washburn, Edward A. Whalen, Emilio C. Graff, Israel J. Wygnanski

Experimental Investigation of the Flow Field behind a Bluff Body Equipped with Fluidic Oscillators (AIAA 2015-

Hanns-Joachim Schmidt, Rene Woszidlo, C. Nayeri, Christian O. Paschereit

ACTUATORS AND ACTIVE FLOW CONTROL

A Combined Type of a Flow Control Actuator Composed of the Synthetic Jet and Vortex Generator (AIAA 2015-

D806 ...ttt b h et h ettt s bR b bt e H et bt a bRt eh et st ekt h et bt s et n etttk et bt e b e e ae e sttt enes 6132
Yasuyo Ono, Yuki Kameya, Masahiro Motosuke, Shinji Honami

Axisymmetric Synthetic Jets: Modeling of the Far-field Momentum Flux (AIAA 2015-0807).......cccccccoveininininnenicneeneeeeenne 6140
Xi Xia, Kamran Mohseni

Suction and Oscillatory Blowing Interaction with Boundary Layers (AIAA 2015-0808) .............cccccceinmirieicnnnecieeeneeereeeees 6154
David M. Schatzman, Jacob Wilson, Liad Maron, Vitali Palei, Avi Seifert, Eran Arad

High-Accuracy Simulations of Robust LCO Control Using Synthetic Jet Actuators (AIAA 2015-0809)...........ccccoeviveinccincennne. 6179
Lap D. Nguyen, Viadimir V. Golubev, William Mackunis, Natalie Ramos Pedroza, Crystal L. Pasiliao

Active Flow Control to Improve the Outer-Wing Performance during Take-Off (AIAA 2015-0810).........cc.cccovivirieiieneneneneniens 6191
Claus-Philipp Huehne, Peter Scholz

Flow Control for NACA 4418Airfoil Using an “Active Slat” (AIAA 2015-0811).......ccoccooiiiiiiiiiiiiccreneeeeeieee s 6204

Tarek M. Tawfik, Basman Elhadidi, Mohmmad M. Abdelrahman



CFD METHODS 1V

Grid Convergence Study on a Finite Volume Code NSAWET (ATAA 2015-0812).........cceciriiimiiimiineireineeeiceeieeeeneee et seeennens 6220
Zhao Li, Haixin Chen, Yufei Zhang, Song Fu

VOLUME 8

Azure: An Advanced CFD Software Suite Based on High-Resolution and High-Order Methods (AIAA 2015-0813)..................... 6232
Dimitrios Drikakis, Antonis F. Antoniadis, Panayiotis Tsoutsanis, loannis Kokkinakis, Zeeshan Rana

The Performance Evaluation of an Improved Finite Volume Method for Solving the Navier Stokes Equation

(ATAA 2015-0814) ...ttt ettt a et e st s et b ekt s e e b es et s e bbb et a bbb sttt a et ne e s ea b neneae 6245
Frederick Ferguson, Honest F. Mrema, Mookesh Dhanasar

A Low-Dissipation Low-Dispersion Second-Order Scheme for Unstructured Finite-Volume Flow Solvers (AIAA

2015-0815).......ceeiuiiieietciee ettt ettt h et e s bt e ket h bkt s et e R b sttt e b s b sttt et ae et s a et aenea 6260
Johannes Léwe, Axel Probst, Tobias Knopp, Roland Kessler

Scale-Resolving Simulations with a Low-Dissipation Low-Dispersion Second-Order Scheme for Unstructured

Finite-Volume Flow Solvers (AIAA 2015-0816)
Axel Probst, Johannes Lowe, Silvia Reuss, Tobias Knopp, Roland Kessler

A Verification Driven Process for Rapid Development of CFD Software (AIAA 2015-0818)..........cccooiniiniineniineeeeeeee 6290
Marshall C. Galbraith, Steven Allmaras, David L. Darmofal

DISCONTINUOUS GALERKIN METHODS II

High-order Unstructured Grid Generation and Discontinuous Galerkin Discretization Applied to a 3D High-lift

Configuration (ATAA 20T5-0819) ........coriiiiiit ettt ettt b bbbt a et et et e bt e bt e bt b e st st es e et e st ettt eb et ebe st e st st en e et eneetenes 6316
Ralf Hartmann, Tobias Leicht

High-order Discontinuous Galerkin Simulations on Moving Domains using ALE Formulations and Local

Remeshing and Projections (ALAA 2015-0820).........cccoueiiiiiiieiieieeer ettt b bbbttt b et e bt et se et eaeeebene 6332
Luming Wang, Per-Olof Persson

A Mixed Continuous/Discontinuous Finite Element Discretization of the Incompressible NS Equations (AIAA

2015-0821)
Nikolaos

OpenACC-based GPU Acceleration of a p-multigrid Discontinuous Galerkin Method for Compressible Flows on

3D Unstructured Grids (ATAA 20T5-0822)........c.coiiiriiiitieieieiietteete ettt ete sttt e st estette st e testestetessentessessesbeeseeseeseeseentessensensessessenneenes 6356
Jialin Lou, Yidong Xia, Lixiang Luo, Hong Luo, Jack R. Edwards, Frank Mueller

Discontinuous High-Order Finite-Volume/Finite-Element Method for Inviscid Compressible Flows (AIAA 2015-

. Kyriazis, John A. Ekaterinaris

Ali Ramezani, Goran Stipcich, Lakhdar Remaki

FLOW CONTROL (FUNDAMENTALS AND TECHNOLOGY) I

Flow Control of Unsteadiness in the Wake of a Turbine Blade (AIAA 2015-0824)..........cccooiviiiiiiiinieieeresieeeeeseeeee e 6377
Martin-Philipp Irsch, Roger L. Davis, John Clark, Guillermo Paniagua
Active Flow Control on an Ahmed Body - An Experimental Study (AIAA 2015-0825).......c.cccccoiiriiniiiniinienereeeeeeeeeseenene 6391

Jonathan W. McNally, Farrukh S. Alvi, Nicolas Mazellier, Azeddine Kourta
Drag Reduction Control for Flow Over a Hump with Surface-Mounted Thermoacoustic Actuator (AIAA 2015-

8260 ...ttt b e bt h et h et h ks bR eh ekt £eH et b b e R e e bR £ eh e e eh e e h et bt eh bRt e e e st b ettt e bt e bt n e e st et e st tenes 6406
Chi-An Yeh, Phillip M. Munday, Kunihiko Taira, Matthew J. Munson

Unsteady Aerodynamic Loads Effected by Flow Control on a Moving Axisymmetric Bluff Body (AIAA 2015-0827).................... 6420
Thomas J. Lambert, Bojan Vukasinovic, Ari Glezer

Investigation of Flow Modifications Induced by an Undulating Airfoil Surface (ATAA 2015-0828).........cccoceviririniieiineiinenenene 6436

Grant Spencer, Justin Krofta, Raymond P. Lebeau, Mark W. McQuilling

Aircraft Carrier Burble Mitigation With Alternating Current Dielectric Barrier Discharge Plasma Actuators
(ATAA 2015-0829) ... a Rt 6446
Brian C. Munguia, Nick Bui, Ben Lewis, Dan Richie

HIGH-ORDER METHODS II

A High-Order Method for Solving Unsteady Incompressible Navier-Stokes Equations with Implicit Time Stepping

on Unstructured Grids (ATAA 2015-0830) ........c.ocoiiiriiiieieie ettt ettt ettt ettt s et st es et e st be st sseneese st et eneesensesesenesseneesensenene 6467
Christopher Cox, Chunlei Liang, Michael W. Plesniak
Large-Eddy Simulation of a Supersonic Jet using High-Order Flux Reconstruction Scheme (AIAA 2015-0831) ........c.cccoeuenenenne 6480

Takanori Haga, Seiji Tsutsumi, Soshi Kawai, Ryoji Takaki
A Conservative Cutcell Method with Adaptive Mesh Refinement for Large Eddy Simulation of Compressible
FIOWS (ATAA 2015-0832) ...ttt b et b et a ettt b e ea b 6489

Balaji Muralidharan, Suresh Menon



Flow Simulation System Based on High Order Space-time Extension of Flux Reconstruction Method (AIAA 2015-

Yi Lu, Kai Liu, William N. Dawes
Aspects of the Flux Correction Method for Solving the Navier-Stokes Equations on Unstructured Meshes (AIAA

20T5-0834)......coeieeiitei ettt ettt h et h ettt s bt bt eh et H e bbbt E et eh e eh e ekt h et bt s et a ettt et bt e b e e ae e sttt eaes 6525
Dalon Work, Aaron J. Katz
High-Order Methods for Three-Dimensional Strand-Cartesian Grids (ATAA 2015-0835).........ccooiiininineneninereeeeeeeeere e 6541

Oisin Tong, Aaron J. Katz, Andrew M. Wissink, Jayanarayanan Sitaraman

HYPERSONIC BOUNDARY LAYER TRANSITION I

Acoustic Radiation from High-Speed Turbulent Boundary Layers in a Tunnel-like Environment (AIAA 2015-

Lian Duan, Chao Zhang

Parametric Study on Stabilization of Hypersonic Boundary Layer Waves Using 2-D Surface Roughness (AIAA
20T5-0837)....eeeeiiet R R R h R h R R R R s R Rt ea e r et 6570
Kahei Danny Fong, Xiaowen Wang, Xiaolin Zhong

Linearized Navier-Stokes Simulations of the Spatial Stability of a Hypersonic Boundary-Layer on a Flared Cone
(ATAA 2005-0838) ...t bbb b et 6587

Leonardo Salemi, Hermann F. Fasel

JETS, PLUMES, & REACTING FLOWS

Computational Fluid Dynamics Simulation of United Launch Alliance Delta IV Hydrogen Plume Mitigation

Strategies (ATAA 2015-0840)............ocomruiiiiieieetet ettt ettt ettt ettt es et es e st esteseseeseneesesses e senesseseesen e et estebenseseasentaseneeseneebeneebentenensenennas 6608
Stephen A. Guimond, Marcus Ni, Nicholas Voce, Alain Kassab, Si Song, Zachary Richards, Eduardo Divo

Rocket Plume Modeling (ATAA 20T5-0841) .........cooiiiiiiiieeeete ettt ettt et ettt b et b bt s e et et e et et bt e b et e st se et enenaenene 6616
Chunpei Cai

Implementation of Thermochemistry and Chemical Kinetics in a GPU-based CFD Code (AIAA 2015-0842) ...........ccccoevveenneen. 6621
Brian Taylor, Douglas A. Schwer, Andrew T. Corrigan

Large-Eddy Simulation of Coaxial LN,/GH, Injection at Trans- and Supercritical Conditions (AIAA 2015-0843)........................ 6632
Hagen Miiller, Michael Pfitzner, Jan Matheis, Stefan Hickel

Large Eddy Simulation of Flame Flashback in Swirling Premixed CH,/H,-Air Flames (AIAA 2015-0844)..........c.ccccoceoeveineennenn. 6644

Christopher Lietz, Venkatramanan Raman, M. Hassanaly

ENGINE SYSTEMS II

Unsteady Particle Dynamics within an Inertial Particle Separator (ATAA 2015-0871) .........ccoouiiiiininininenereeeeeeeee e 6653
Philip H. Snyder, Eric Loth, Dominic L. Barone

A Novel Approach to Life Prediction Analysis of a Turbine Engine Blade to Disk Attachment (AIAA 2015-0872)........................ 6659
Sam Naboulsi

Turbine Engine Performance Estimation Using Particle Filters (AIAA 2015-0873).........ccooiiiiiiriiniiieeeeeeeeeeee s 6668

Bongjun Yang, Prasenjit Sengupta, Padmanabhan K. Menon
Comparison of Thermal Barrier Coating Stresses via High Energy X-Rays and Piezospectroscopy (AIAA 2015-

Albert C. Manero, Kevin Knipe, Carla Meid, Janine Wischek, Claudine Lacdao, Matthew Smith, John Okasinski, Jonathan Almer,
Marion Bartsch, Anette Karlsson, Seetha Raghavan

Three-Dimensional Numerical Modeling of Tip Leakage Flow over a Finite Blade (AIAA 2015-0875).........ccccoeveviineninciencennne. 6698
Ovais U. Khan, Mohammad J. Khan

PRESSURE GAIN COMBUSTION — ROTATING DETONATION ENGINES I

Numerical Investigation of Centerbodiless RDE Design Variations (AIAA 2015-0876).............cccoceoniimiininninineneeneeneeeeeeenenns 6713
William Stoddard, Ephraim J. Gutmark

Experimental and Numerical Evaluation of Pressure Gain Combustion in a Rotating Detonation Engine (AIAA

20T5-08TT).c.oeeei bbb 6721
Brent A. Rankin, Matthew Fotia, Daniel E. Paxson, John Hoke, Frederick Schauer

Visualization of Rotating Detonation Waves in a Plane Combustor with a Cylindrical Wall Injector (AIAA 2015-

D878) . h bR b R b e 6738
Soma Nakagami, Ken Matsuoka, Jiro Kasahara, Akiko Matsuo, Ikkoh Funaki

Numerical Investigation of Inlet Injection in a Rotating Detonation Engine (AIAA 2015-0879)..........ccccoviiiiiininnncccinnneeeene 6748
Robert B. Driscoll, Vijay Anand, Andrew C. St. George, Steve Randall, Ephraim J. Gutmark

Numerical Study of Heat Transfer in a Rotating Detonation Combustor (AIAA 2015-0880)...........cccccoreiminneninenieneereeeeeeene 6760
Steven Randall, Vijay Anand, Andrew C. St. George, Ephraim J. Gutmark

Method of Characteristics Analysis of the Internal Flowfield in a Rotating Detonation Engine (AIAA 2015-0881) ............c.ccc.c... 6772

Robert T. Fievisohn, Kenneth H. Yu



HIGH SPEED AIR-BREATHING COMBUSTORS I

Effects of Inlet Distortion on Cavity Ignition in Supersonic Flow (ATAA 2015-0882)..........cccccoeimiiniinininiincieeeenee e 6780
Timothy Ombrello, Scott Peltier, Campbell D. Carter
Response of a Mach 3 Cavity Flameholder to a Shock-Induced Distortion (AIAA 2015-0883)...........ccoeiviiininneneincirceeeenne 6789

Scott Peltier, Campbell D. Carter
Numerical Investigation of Upstream Fuel Injection through Porous Media for Scramjet Engines via Surrogate-

Assisted Evolutionary Algorithms (ATAA 20T5-0884)........c..couoriiiiiiiiiiietee ettt ettt b ettt sbe e bt e st et esnessenbentenne 6808
Hideaki Ogawa, Bianca Capra, Philippe Lorain
Preliminary Analysis of Strategies for NOx Reduction (ATAA 2015-0885) .........c.ccooiiiiiiiieiie ettt 6825

Antonella Ingenito, Antonio Agresta, Roberto Andriani, Fausto Gamma

MESHING TECHNIQUES, INCLUDING SURFACE AND VOLUME GRIDS, AND MOVING/DEFORMING
MESHES

A Survey of Overset Domain Assembly Methods (AIAA 2015-0910)........c..ccoouiimiimiiiiiiieceereeree ettt eaeaes 6831
Cameron T. Druyor, Steve L. Karman, William Jones
Advances in Parallelization For Large Scale Oct-Tree Mesh Generation (AIAA 2015-0911) .......ccooeviininininiinineeeeeieeeneniene 6850

Matthew O'Connell, Steve L. Karman
An Overset Grid 2D/Infinite Swept Wing URANS Solver Using Recursive Cartesian Bucket Method (AIAA 2015-

Antoine T. Levesque, Alexandre Pigeon, Eric Laurendeau , T. Deloze

Mesh Manipulation for 3D Tetrahedral Meshes (ALAA 2015-0913) .......cooiiiiiiiieieee ettt 6878
James S. Masters, Kenneth E. Tatum

Adaptive Curvature Control Grid Generation Algorithms for Complex Glaze Ice Shapes Rans Simulations (AIAA

2OTS50914).....ocneeieieieeie ettt ettt et et e st e teeteeae et e e st e st e s te st et et et e ese b ekt eaeeseeReensensent e st e b e teeaeeReeRees s ensensent et e bebeeaeeheeseeneeseestententensenaenaentene 6901
Kazem Hasanzadeh Lashkajani, Eric Laurendeau, lon Paraschivoiu
Alignment and Orthogonality in Anisotropic Metric-based Mesh Adaptation (AIAA 2015-0915) .....c...coovivniniiniincincencenee 6933

Adprien Loseille, David L. Marcum, Frederic Alauzet

HETEROGENEOUS COMBUSTION AND PROPELLANTS

Thermogravimetric Analysis of the Decomposition of a Paraffin Particle/HTPB Fuel Grain for Hybrid Rocket
MOtOrs (ATAA 20T5-0922) ..o b bbb 6948
Kamila P. Cardoso, Marcio Y. Nagamachi, Elizabete Y. Kawachi, Tiago B. De Araiijo, Renato F. Nunes

Combustion of Bio-derived Fuels With Additives and Research on the Losses of Unburned Fuel in Hybrid

Propellant Rocket Engines (ATAA 2015-0923).......ccoooiiiiiiiiiee ettt ettt ee et bbbttt sttt b ettt eaeeebene 6955
Viatcheslav 1. Naoumov, Piotr Skomin, Patryk Deptula

3D Printer for Paraffin Based Hybrid Rocket Fuel Grains (ATAA 2015-0924) .........ccooiiiiiiiinieiieere et 6971
Michael Creech, Alix Crandell, Nicholas Eisenhauer, Sarah Marx, Tobi Busari, Austin Link, Jason Gabl, Timothee L. Pourpoint

Experimental Characterization of Combustion Regimes for Micron-sized Aluminum Powders (AIAA 2015-0925)............ccccce.. 6986

Ricardo Lomba, Fabien Halter, Christian Chauveau, Stéphane Bernard, Philippe Gillard, Christine Mounaim-Rousselle, Toni
Tahtouh, Olivier Guezet

Combustion Characteristic of Solid Propellants Used H20 (ATAA 2015-0926) ........c.oocooieiieiinieiinieireireeeeee e 7001
Takafumi Sasaki, Kenichi Takahashi, Takuo Kuwahara

Fabrication and Thermophysical Properties of Nickel-coated Aluminum Powder by Electroless Plating (AIAA
2015-0927).....eeeieet ettt h b st e s bt e et st h bkt s et e b bttt e e a b sttt a ettt ea b nea 7007
Sanghyup Lee, Woongsup Yoon, Kwanyoung Noh, Jihwan Lim, Dohyung Lee, Changkee Kim

TURBULENT COMBUSTION 1V

Characteristics of Freely Propagating Premixed Flame Kernels in Supersonic Turbulent Channel Flows (AIAA
2015-0928)
Bradley A. Ochs,

0929) ... bbb s bbbt b h bR e e bR Rt e E bR R s h b bRt b bbbt 7029
Brian J. Dolan, Rodrigo Villalva Gomez, Holger Nawroth, Spencer D. Pack, Ephraim J. Gutmark

Flame Extinction Dynamics of Lean Premixed Bluff-Body Stabilized Flames (AIAA 2015-0930)...........cccoceovernenivneneneincennne 7047
Marissa K. Geikie, Kareem Ahmed

Study on Flame Response Characteristics under Transverse Pressure Excitations (AIAA 2015-0931) .........ccococoveiniincnncneennee 7064

Seonghyeon Seo, Yongjin Park

DIAGNOSTICS AND EXPERIMENTAL TECHNIQUES

Characterization of Dissociation and Gas Heating in Femtosecond Laser Plasma with Planar Rayleigh Scattering
and Rayleigh Scattering Polarimetry (ALAA 2015-0032) .........ccccoriiiiiiiiiniieiciceieeie ettt ettt ae et ea e seas 7069
Christopher Limbach, Richard B. Miles



Methods for Enhancing Radar REMPI Sensitivity (ATIAA 2015-0933)........ccooiiiriiiiiiierieeite ettt 7086
Sean McGuire, Arthur Dogariu, Tat Chng, Richard B. Miles

Measurements of OH and H Number Density Distributions in a Near-surface Discharge at the Liquid Water /

‘Water Vapor Interface (AIAA 2015-0934)
Vitaly Petrishchev, Zhiyao Yin, Caroline Winters, Walter

VOLUME 9

Electric Field Measurements in a Dielectric Barrier Nanosecond Pulse Discharge with Sub-nanosecond Time

ReSOIUtION (ATAA 2015-0935) ......onoiiiiiiiieeeeee ettt ettt et a et bbbt st s et ettt b et a et sa et en e enenee 7114
Benjamin M. Goldberg, Sean B. O'Byrne, Walter R. Lempert, Ivan Shkurenkov, Igor V. Adamovich

Capillary Nanosecond Discharges As a Tool for the Measurement of Quenching Coefficients at High Specific

Energy Deposition (ATAA 2Z0T5-0937) ..ottt ettt ettt st b e bt eae e bt es e et e st e st et e b et e sbesbeebeebesaesbeebeentenbenbesaesaeebeentenee 7132
Andrei Klochko, Nikolay Popov, Svetlana Starikovskaia, Nikita D. Lepikhin, Matthew R. Edwards

SMALL SATELLITES —- TECHNOLOGIES 1

Micro-Cathode Arc Thruster for Small Satellite Propulsion (AIAA 2015-0938).......c.ooooiiiiiiincreeeeeeeee e 7141
Michael Keidar, Taisen Zhuang, Alexey Shashurin, George Teel, Dereck Chiu, Joseph Lukas, Samudra Haque, Lubos Brieda
Attitude Control System of a Cube Satellite with Small Solar Sail (AIAA 2015-0939) ..ot 7150

Yeona Yoo, Soyeon Koo, Gyeonghun Kim, Seung-Keun Kim, Jinyoung Suk, Jongrae Kim
A Practical Attitude Control System using Control Moment Gyros for Nano-Satellite TSUBAME (AIAA 2015-

Ting Hao, Saburo Matunaga

Modular Rapidly Manufactured Small Satellite (MRMSS) (ATAA 2015-0941) ..ottt 7174
Greenfield T. Trinh, Kenneth Cheung, Daniel Cellucci, Will Langford, Stephen Im, Ali Guarneros Luna

NONEQUILIBRIUM FLOWS AND RADIATION II

NLTE Magneto-Hydrodynamic Model for an Inductively Coupled Plasma Facility (AIAA 2015-0978) ........cccceevreneinccnccnnnes 7185
Alessandro Munafo, Marco Panesi

Nonequilibrium Plasma Flow Computation with Atomic and Molecular State Transitions (AIAA 2015-0979) ........c..cccoecvveenen. 7202
Yousuke Ogino, Kosuke Totani, Naofumi Ohnishi

Radiative Gasdynamics of Re-entry Space Vehicle of Large Size with Superorbital Velocity (AIAA 2015-0980) ...............ccccc...... 7211
Sergey Surzhikov

Measurements of Surface Accommodation Coefficients for Rarefied Aerodynamics (AIAA 2015-0981).........cccccevvineineicnccnnne. 7244

Takashi Ozawa, Toshiyuki Suzuki, Kazuhisa Fujita
Sensitivity Analysis of Non-equilibrium Martian Entry Flow to Chemical and Thermal Modelling (AIAA 2015-

D982) ... h s bbbt b e bR S e bR e b s R bbb et bbb sttt b et 7262
Arianit Preci, Monika Auweter-Kurtz

'Uncertainty Quantification Study of Non-Equilibrium Viscous Shock-Layer' (ATAA 2015-0983) ........cccccooviniineiineincineeeee 7278
Takumi Kino, Kosuke Totani, Tomoaki Ishihara, Yousuke Ogino, Naofumi Ohnishi

Numerical Investigation of Bluntness Effects on Hypersonic Leading Edge Separation (AIAA 2015-0984) ..............ccccccevnveeenne 7289

Amna Khraibut, Sudhir Gai, Andrew J. Neely

JET NOISE PREDICTION II

The Prediction of Scattered Broadband Shock-Associated Noise (ATIAA 2015-1003) ........cccoeoieirieiieienenireneeeeeeeeeeeeeee e 7301
Steven A. Miller

Linear Analysis of Jet-Engine Core Noise Based upon High-Fidelity Combustor and Turbine Simulations (AIAA

2OTS-T004)......c.eceeeietee ettt ettt b et bt a et h ettt s bbbt h e bt h e h et h e bt e ekt h et bt s et n ettt et b et bttt e st et ae et enes 7325
Jeffrey D. O'Brien, Jeonglae Kim, Matthias Thme

Empirical Source Strength Correlations for RANS-Based Acoustic Analogy Methods (AIAA 2015-1005)..........ccccoevvevevienenenenne 7344
Matthew T. Kube-McDowell, Gregory A. Blaisdell, Anastasios S. Lyrintzis

Towards a Low-Cost Wavepacket Model of the Jet Noise Source (ATAA 2015-1006) ...........c.cooeereireirenineeeeeeeeree s 7360
Dimitri Papamoschou, Juntao Xiong, Feng Liu

Assessing Prediction and Reduction Technique of Lift-off Acoustics Using Epsilon Flight Data (AIAA 2015-1007) ...........c.cc..... 7380

Seiji Tsutsumi, Tatsuya Ishii, Kyoichi Ui, Shinichiro Tokudome, Kei Wada

HIGH SPEED AIRCRAFT DESIGN

The Design, Analysis and Performance Evaluation of Waverider Configurations for Hypersonic Vehicle

Applications (AIAA 2015-1008)
Frederick Ferguson, Nastassja Dasque, Mookesh Dhanasar, Isaiah M. Blankson

On the Conceptual Design of Waverider Forebody Geometries (AIAA 2015-1009) ..........cccoeviriiiiiinininineneneeeseeeee e 7412
Konstantinos Kontogiannis, Andras Sobester, Nigel J. Taylor




A Design Space Exploration Methodology to Support Decisions under Evolving Requirements’ Uncertainty and its
Application to Suborbital Vehicles (AIAA 20T1S5-T0T0).......c.cccooriiiiiiiineiet ettt ettt ettt sttt et et e et s ese e e esenes 7422
Christopher Frank, Olivia J. Pinon-Fischer, Dimitri N. Mavris

AIRCRAFT DESIGN TOOLS

Closing the Loop on Aircraft Conceptual Sizing using the Merlin Flight Simulator (AIAA 2015-1012)...........cccccooevineinciinennnene. 7444
Aaron Altman

Artificial Neural Networks Applied to Airplane Design (AIAA 2015-1013)........ccooiriiiiiiniiieeeeeeee et 7470
Ney R. Secco, Bento S. Mattos

Interactive Reconstruction of 3D Models in the OpenVSP Parametric Geometry Tool (AIAA 2015-1014) ..........cccceveincvnccnnene. 7498
Robert A. McDonald

Multi-section Wing Capability for the Vehicle Sketch Pad Structural Analysis Module (AIAA 2015-1015).........cccccooeeneinicnnnee. 7508
Armand J. Chaput, Hersh Amin, Zach Deeds, Jose Galvan, Tejas Kulkarni, Barbra Nunez, Patil Tabinian

Parametric Identification of Surface Regions in OpenVSP for Improved Engineering Analysis (AIAA 2015-1016) ..................... 7521

Alex M. Gary, Robert A. McDonald

NOVEL DIAGNOSTICS IN REACTING FLOWS

Experimental Characterization of Decay Rates in Bluff-Body Stabilized Flames Using Sodium Injection (AIAA

2015-1022)
Jeffrey Monfort, , Vincent Belovich, Bethany Huelskamp
Experimental Study of Transverse Jet Mapping Using PLIF (ATAA 2015-1023) .....c.ocooviiiimiiniiincincneceeeeeieeieseee et 7545

Luke Z. Thompson, Greg Natsui, Carlos Velez, Jayanta S. Kapat, Subith Vasu

Multi-Beam, High-Repetition-Rate Thermometry in a Gas Turbine Combustor Test Rig using Time-Division-

Multiplexed Tunable Diode Lasers (AIAA 2015-1024) .........c.cooiiiiiiieieetetniet sttt ettt ettt sttt ettt st sae e eaenes 7556
Andrew W. Caswell, Keith D. Rein, Sukesh Roy, Scott Stouffer, Amy Lynch, Edwin Corporan, James R. Gord

Quantitative Temperature Imaging in Turbulent Non-Premixed Flames Using Filtered Rayleigh Scattering (AIAA

2015-1025)
Thomas A. McManus, Jeffrey A. Sutton

PROPELLER/ROTORCRAFT/WIND TURBINE AERODYNAMICS I

Analysis of Propeller-airframe Interaction Effects Through a Combined Numerical Simulation and Wind-tunnel
Testing Approach (AIAA 2015-1026)....

Angel Gomariz-Sancha, Moira Maina, Andrew J. Peace

Testing and Evaluation of Passively Actuated Vanes Operating near Propeller Tip (AIAA 2015-1028) .........ccccooevvieuccinnncrecnnne 7593
Weng Kheong Loh, Jamey D. Jacob

Experimental Feasibility Assessment of Counter-Rotating Propellers for Stratospheric Airships (AIAA 2015-1029).................... 7606
Peiging Liu, Zhihao Tang, Yaxi Chen, Hao Guo

Effect of Duct-Rotor Aerodynamic Interactions on Blade Design for Hover and Axial Flight (ATAA 2015-1030) ..........ccccccevenene 7619

Benjamin G. Jimenez, Rajneesh Singh

AIRFOIL/WING/CONFIGURATION AERODYNAMICS II

Demonstration of a Conceptual Design Tool for Multiple Lifting Elements (ALAA 2015-1031)...........ccccooviiiieiinnineccineeeenene 7637
William Bissonnette, Goetz Bramesfeld

Numerical Study of Intermittent Laminar Bubble Bursting and Vortex Shedding on an NACA 64;-618 Airfoil

(ATAA 2015-T032) ...ttt ettt sttt e et e et e eae s s es e s s ese et eseeses e s eseesenses e s e st s es e s es e sen e esen e esenteseases et en e s en e esentesene et enteb et en et ene et ene et eneetenes 7656
Antoine Jost, Ju Zhang

3D Stall-cells Investigation on a NACAG4418 (ATIAA 2015-1033).....c..cueiiiiriiiiiiiieinieieice ettt ettt ettt eaeaes 7679
Daniele Ragni, Carlos Simao Ferreira

Airfoil Designs for a Small and Large Horizontal Axis Wind Turbine (ATAA 2015-1034) ..........cccccviiniininniineeeneeneeeeeenenes 7691

Douglas R. Hall

Simulation of a MW Rotor Equipped with Vortex Generators Using CFD and an Actuator Shape Model (AIAA
2005-T035).....eeeieie R RS R R R RS e R Rt R Rt 7711
Niels Troldborg, Niels N. Sorensen, Frederik Zahle

FLOW CONTROL APPLICATIONS & DEMONSTRATIONS (ACTIVE & PASSIVE) 1

Plasma Flow Control on a Landing Gear Model (ATAA 2015-1036).........c..cooeuiriiiriiiiieieeieet ettt 7721
Michael C. Wicks, Flint O. Thomas, Thomas C. Corke, Chris Nelson, Mehul P. Patel, Alan B. Cain

Analysis of the Near-Field of an Asymmetrically Controlled Supersonic Round Jet (AIAA 2015-1037) .....cccccovveneineincencennene. 7739
David R. Gonzalez, Datta V. Gaitonde, Mark J. Lewis

Dynamic Stall Alleviation for an SC1095 Airfoil using Synthetic Jets (AIAA 2015-1038) .......ccoooviiiriniininenenieereeeeeeee e 7766

Steven A. Tran, Adam Fisher, David A. Corson, Onkar Sahni



Effect of Vertical Strakes on Suppression of Wing Rock in Slender Delta Wing (AIAA 2015-1039)..........ccccoeviiinivinevincincennne. 7782
Saifur R. Bakaul, Yankui Wang, Guangxing Wu

SPECIAL SESSION: CREATE-AV HIGH PERFORMANCE COMPUTING MULTIPHYSICS APPLICATIONS
OF FULL-UP AIR VEHICLES IIT

Applications of HPCMP CREATE™-AV Kestrel v5 with Cartesian Adaptive Mesh Refinement (ATAA 2015-1040).................... 7799
Theresa Shafer, Timothy A. Eymann, James R. Forsythe, Benjamin Hallissy, David Hine

Dual Mesh CFD Solver Comparison of Low Mach Flow over the ROBIN Fuselage (AIAA 2015-1041)...........ccccoeviineineiincennne. 7820
Jennifer Abras, Nathan S. Hariharan

Dynamic Modeling of an Aircraft Primary Thrusting Nozzle (ATAA 2015-1042)..........ccccooiiiiiiminiireieeeeeeeeesee et 7831

James S. Masters, David R. McDaniel

A-10 Analysis Using HPCMP CREATE™-AV Kestrel Product Utilizing the Firebolt Propulsion Component
(ATAA 20T5-T043) ...ttt ettt sttt ettt e a e et et et e s b e s bt et e e st eb e e st es e es s e st e st e b et e ea e sh e e bt eb e eat e st en s et en b e bt e be e bt e bt ea e eh e eheen s et en b et e nbetene 7849
Jason Klepper, Robert H. Nichols, Jerome Jenkins, Bonnie D. Heikkinen

SPECIAL SESSION: LOW BOOM ACTIVITIES I

Computational and Experimental Study of Supersonic Nozzle Flow and Shock Interactions (AIAA 2015-1044) ................c.c........ 7865
Melissa B. Carter, Alaa A. Elmiligui, Sudheer Nayani, Raymond S. Castner, Walter E. Bruce, Jacob Inskeep
Airframe-Nozzle-Plume Interactions in the Context of Low Sonic Boom Design (AIAA 2015-1045) .........cccccovevienivinennccncennenn. 7883

Mathias Wintzer, Raymond S. Castner, Karl A. Geiselhart
Plume and Shock Interaction Effects on Sonic Boom in the 1-foot by 1-foot Supersonic Wind Tunnel (AIAA 2015-

TOA6) ...ttt a bbbt a et R et h et b h e e st h et et h et bt h et ekt h et a bt ea et ettt ettt be s nnene 7907
Raymond S. Castner, Susan E. Cliff, Alaa A. Elmiligui, Courtney Winski

Aerodynamic Shape Optimization of a Two-Stream Supersonic Plug Nozzle (ATAA 2015-1047).......cccoocoveneriininenieieieieneneniene 7927
Christopher Heath, Eric J. Nielsen, Michael A. Park, Justin S. Gray, Jan-Renee Carlson

Acoustically Induced Shock Oscillations of a Low-Boom Inlet (ATIAA 2015-1048) .........c.coeoiiiiiiniinieieeeeseeree e 7942

Sean Candon, Eric Loth, Michael Rybalko

FLOW CONTROL (FUNDAMENTALS AND TECHNOLOGY) IT

Control of a Model Secondary Flow Targeting Convective Instabilities (AIAA 2015-1055)........cccccveimiininninnenceneereeeeeeenenes 7972
Stuart 1. Benton, Jeffrey P. Bons
Comparison of a Separated Flow Response to Localized and Global-type Disturbances (AIAA 2015-1056) ...........cccccovevvevenennenne 7986

Bruno Monnier, David R. Williams, Tom Weier, Thomas Albrecht

VOLUME 10

Spatial Growth of the Spanwise Disturbance Induced by a Synthetic Jet on Separation Control Over an Airfoil
(ATAA 2015-T057) .ttt etttk e et b et e e bkt s et e bbbttt e b a b sttt ettt en b nea 8000
Yoshiaki Abe, Taku Nonomura, Kozo Fujii

Model Reduction and Analysis of Deep Dynamic Stall on a Plunging Airfoil using Dynamic Mode Decomposition

(ATAA 2015-T058) ......cueeeneeeeieetetetetettet e ettt ettt et ese st e st e s e st et e st ete st ebes e et entes e e e st s es et es e s en e esen e esen e esemses et en e s en e ssenteseneesenseb et es e s eneeeeneeseneetenes 8017
Arvind T. Mohan, Miguel R. Visbal, Datta V. Gaitonde

Control of Three-Dimensional Cavity Flow Using Leading-Edge Slot Blowing (AIAA 2015-1059).........cccccooiiiiiniineninceneene 8037
Benjamin George, Lawrence S. Ukeiley, Louis N. Cattafesta, Kunihiko Taira

Concept of Fluid Motion Scale Control and Its Realization (AIAA 2015-1060) ........c....ccoiiiiimiiiniincireinceeceeeeeree e 8051

Nina F. Yurchenko

HYPERSONIC FLOWS

Gas Flow in a Generic Inlet with Blunted Leading Edges (ALAA 2015-1061).............cccccciiiniiiiiiiininiiicienieeeeeieeseeeeeteieseeeeeeeeneneas 8059
Vladimir Radchenko, Volf Borovoy, Viadimir Mosharov, Arkadey Skuratov, Irina Struminskaya

Large-Eddy Simulation of a Three-Dimensional Hypersonic Shock Wave Turbulent Boundary Layer Interaction
0f @ SINGLE-FIN (ATAA 2005-1062)........c.oouimieiiieiiieteeeeset ettt ettt ettt e st s et e te st e sen e eseneeseneeseae et et es e sene st eneesene et entesenseneseneeseneeseneesenes 8075
Jian Fang, Yufeng Yao, Alexander Zheltovodov, Lipeng Lu

Three Dimensional Vortex Modes of Hypersonic Steady-state Flow on the Blunted Bodies Leading Age (AIAA

2015-T003).......oeemeiiietcieiiiet ettt ettt ettt a bk et e s btk s e e bkt s et e R b sttt a bbb sttt ae et eaebeaenean 8106
Sergey M. Drozdov
Preliminary LES of Hypersonic Shock/Turbulent Boundary Layer Interactions (AIAA 2015-1064) ............ccccoeveneineincencennne. 8114

Clara M. Helm, M. P. Martin



UNSTEADY FLOW 1

Streamwise Oscillation of Airfoils Into Reverse FIow (ATAA 2015-10605) ...........cccoiiririniinieieieieieiete ettt ettt 8126
Kenneth O. Granlund, Michael V. Ol, Anya R. Jones

Streamwise-oriented Vortex Interactions with a NACA0012 Wing (ATAA 2015-1060)...........ccocoveviereriireneniinineneeieieteeeseneenee e 8143
Daniel J. Garmann, Miguel R. Visbal

Implicit LES Computation of a Vortical-Gust/Wing Interaction for Transitional Flow (AIAA 2015-1067)..........cccccveireinecnnene. 8163

Raymond E. Gordnier, Miguel R. Visbal
Investigation of Incompressible Dynamic Stall Physics by Application of a Parametric Proper Orthogonal

Decomposition (ATAA 20T5-T0608) .........co.cooriiiiitiie ettt b ettt e s b et et et e bt b et eb s e st st e st et e st et et eb et ebesae st seeneeteneebenes 8178
Dustin Coleman, Flint O. Thomas, Stanislav Gordeyev, Kyle C. Heintz, Thomas C. Corke
Unsteady Aerodynamic Response Modeling: A Parameter-Varying Approach (AIAA 2015-1069) ........c.cccoeevienvinennccencennenn. 8198

Maziar Hemati, Scott Dawson, Clarence W. Rowley

ETW TEST ON SEPARATED WING FLOW WITHIN THE EU FP7 ESWIRP PROJECT (INVITED)

Comparison of the NASA Common Research Model European Transonic Wind Tunnel Test Data to NASA Test

Data (Invited) (ATAA 20T5-T093)........cooiiiiiiiii bbb 8212
Melissa B. Rivers, Ralf Rudnik, Jiirgen Quest

Time-resolved Prediction and Measurement of the Wake Past the CRM at High Reynolds Number Stall

Conditions (ATAA 2005-T094) .........cocoiiiiiiiiii bbb bbb 8248
Thorsten Lutz, Philipp P. Gansel, Andreas Waldmann, Dina-Marie Zimmermann, Sebastian Schulte Am Hulse

High-Speed PIV Applied to Wake of NASA CRM Model in ETW Under High Re-Number Stall Conditions for

Sub- and Transonic Speeds (ALAA 2015-T1095)........c.oo ettt ettt st sttt et b et bt ebe s st ettt et eaesaeneenen 8265
Robert Konrath, R. Geisler, J. Agocs, D. Otter, H. Ehlers, F. Philipp, J. Quest

Unsteady Wake Flow Analysis of an Aircraft under Low-Speed Stall Conditions using DES and PIV (AIAA 2015-

Andreas Waldmann, Philipp P. Gansel, Thorsten Lutz, Ewald Kramer

Dynamic Measurements on the NASA CRM Model Tested in ETW (ATAA 2015-1097) ......cooeiiiiiniineieeeeeeeeesee s 8295
Harald Quix, Ann-Katrin Hensch

GAS TURBINE COMBUSTION II

The Effect of Fluid Mechanics on the Temperature Evolution of Spark Kernels (AIAA 2015-1098)...........cccceviiniineninciencennne 8305
Sebastian Okhovat, David L. Blunck

High-Speed Imaging of Combustion Oscillations in a Multiple Nozzle Staged Combustor (AIAA 2015-1099)...........cccoevveuenee. 8319
Brian J. Dolan, Rodrigo Villalva Gomez, Gregory Zink, Spencer D. Pack, Ephraim J. Gutmark

Ignition of Hydrogen-Air and Methane-Air Mixtures by PS DBD Plasma at Elevated Pressures (AIAA 2015-1100)..................... 8335

Andrey Starikovskiy, A. Rakitin, A. Nikipelov

PRESSURE GAIN COMBUSTION — ROTATING DETONATION ENGINES IIT

Comparison of Numerically Simulated and Experimentally Measured Performance of a Rotating Detonation

ENGIN (ATAA 2015-1T00).....cu ettt ettt sttt ettt e e s et et e s e st s es b e st s eneeseneeseneesemees et es e sentesen e et ene et enees et enessenesseneeseneesenes 8348
Daniel E. Paxson, Matthew Fotia, John Hoke, Frederick Schauer

Comparison of Transient Response of Pressure Measurement Techniques with Application to Detonation Waves

(ATAA 2015-1102) ..ottt s st e et s b bkt e e b s et s e bbbt e e bbbttt s et eae et ea b neneas 8359
Christopher A. Stevens, Matthew Fotia, John Hoke, Frederick Schauer

Statistical Treatment of Wave Instability in Rotating Detonation Combustors (AIAA 2015-1103)........cccccooeineiniiniincnncneeee 8369
Vijay Anand, Andrew C. St. George, Robert B. Driscoll, Ephraim J. Gutmark

Experimental Investigation of a Rotating Detonation Engine Injector Temporal Response (AIAA 2015-1104) ..............ccooeeenneee. 8383
Andrew Naples, John Hoke, Frederick Schauer

Experimental Analogue of a Pre-Mixed Rotating Detonation Engine In Plane Flow (AIAA 2015-1105)........ccccccoeviinirineincccnnne. 8390

lonio Q. Andrus, Paul King, Matthew Fotia, Frederick Schauer, John Hoke

HIGH SPEED AIR-BREATHING COMBUSTORS 11

Thrust Augmentation Optimisation through Supersonic After-Burning in Scramjet Engine Nozzles via Surrogate-

Assisted Evolutionary AlZorithms (ATAA 20T5-T1106)...........ccccoriiiiiiiieeee ettt ettt ettt ettt ebe e b e ebe e 8404
Michael J. Candon, Hideaki Ogawa, Graham Dorrington
Analysis of Localized Deflagration in a Supersonic Combustor Using a C2ZH4-Air Mixture (AIAA 2015-1107) .....c.cccccvveenuceneee. 8425

Faure J. Malo-Molina, Audrey S. Hall

Design Modifications of a Supersonic Wind Tunnel for High Speed Mixing Research of a Novel Injector in a
Scramjet CombuUStOr (ATAA 2015-TT08).........cooiiimiiiiiiiiee ettt ettt b ettt et s s e ettt b et e bt bt st st et b et et ebe st enesaeneenen 8441
Leslie A. Smith, Saeed Farokhi



Numerical Investigation of High-pressure Combustion in Rocket Engines Using Flamelet/Progress-Variable
MOdels (ATAA 20T5-1109) .......ooouiiiiiiiiiiietee etttk sttt 8458

Alessandro Coclite, Luigi Cutrone, Giuseppe Pascazio, Pietro De Palma

ADVANCED COMBUSTION CONCEPTS III

Enhanced Homogeneous Catalysis in a Monopropellant Microthruster (AIAA 2015-1147) .......cccccoiiiniiniiniinceeneereeeeeeneens 8474
Michael R. McDevitt, Darren L. Hitt

Optical Measurements of Density and Species Concentration in a Low Reynolds Number Micro-Nozzle Flow

(ATAA 20T5-TT48) ...ttt ettt b et bttt h st b et s a et e et eb s b et a st s st ea ettt b et a e a et st en et enes 8487
David A. Rosenberg, Bradley A. Williams, Steven G. Tuttle, Michael F. Osborn, Logan T. Williams

Numerical Modeling of Fuel Pyrolysis and Oxidation in a Laminar Micro-flow Tube Reactor (AIAA 2015-1149) ............ccceeeue 8491
Mohammad J. Rahimi, Ryan F. Johnson, Harsha K. Chelliah

An Evaluation of a PCM-based Power Plant for Micro Aerial Vehicles (MAYV) (AIAA 2015-1152)......cccocevivirininieieieieneneeiene 8500

Alon Lidor, Daniel Weihs, Eran Sher

COMBUSTION DIAGNOSTICS

A Method for Eliminating Beam Steering Error for the Modulated Absorption-Emission Thermometry Technique
(ATAA 2015-T153) ..o bbb bbb 8512
Edward B. Coy

Study of Swirl Stabilized Burner with Interchangeable Swirler Using Chirped-Probe-Pulse Femtosecond Coherent

Anti-Stokes Raman Scattering for Thermometry and CH, Concentration Measurements (AIAA 2015-1154)..........c.cccoocvneennen. 8524
Claresta N. Dennis, Dustin L. Cruise, Hukam C. Mongia, Galen B. King, Robert P. Lucht
Characterization of Unsteady Combustion Phenomena in a University Scale Rocket Combustor (AIAA 2015-1155).................... 8537

Abhinav Dasari, Mirko Gamba

Methane Absorbance Measurements at Pressure/Temperature Conditions Associated With Hypersonic Flight
(ATAA 2015-1156) ...ttt ettt ettt b et a bt s e bbbttt e bbbttt s ettt eneneaenean 8552
Daanish Magbool, Christopher P. Cadou

Quantitative Experimental and Model-based Imaging of Mid-Infrared Radiation from a Turbulent Luminous

FIAME (ALAA 2015-T157) ..ottt ettt ettt e a et a bttt a bbbttt s et eae e s s neneneas 8566
Robert K. Kapaku, Brent A. Rankin, Michael E. Mueller, Harshad Lalit, Jay P. Gore
Shock Tube/Laser Absorption Measurements of Jet Fuel Pyrolysis and Oxidation (AIAA 2015-1158).........cccoeoiviiniinenncnnenne 8577

Yangye Zhu, Ronald K. Hanson, David F. Davidson

PLASMA & LASER TECHNOLOGY

Kinetics of NO Formation and Decay in Nanosecond Pulse Discharges in Air-Fuel Mixtures (AIAA 2015-1159)..........ccccocevvenene 8582
David Burnette, Ivan Shkurenkov, Igor V. Adamovich, Walter R. Lempert

Laser Pointing for Orbital Debris Mitigation Using Higher Order Sliding Mode Control and Observation

Techniques (ATAA 20T5-T1600) .........ccoocoriiiiiiiiiieeeee ettt ettt ettt b ettt st a et s b e st a et s s st sttt et be s eae s st sa st eneneesenes 8600
Arthur Palosz, Yuri B. Shtessel, Richard Fork

HEAT TRANSFER 11

Effect of Airflow on Heat Transfer of Air-to-Refrigerant Airfoil Heat Exchanger (AIAA 2015-1193) ..........ccccevivininiiiiciennniceenne 8620
Yutaka Ito, Takayuki Goto, Takao Nagasaki

A Numerical Study of Thermal Effects on Vortex-induced Vibration (AIAA 2015-1194) ......cc.ccoeoiniiininninniincneeneeree s 8631

Hui Wan, Soumya S. Patnaik

Time-Accurate CFD Conjugate Analysis of Transient Measurements of the Heat-Transfer Coefficient (AIAA

200S5-TT95) ... b bbb 8645
Srisudarshan Krishna Sathyanarayanan, Saiprashanth Gomatam Ramachandran, Tom I-Ping Shih

Development of a Full Scale Experimental and Simulation Tool for Environmental Control System Optimisation

and Fault Detection (ATAA 2015-1196).............cccocoiiiiiiiiiiiiiiii bbb 8659
Thomas Childs, Andy B. Jones, Rui Chen, Angus Murray

AIRFRAME NOISE AND SHIELDING

Open Rotor Noise Shielding by Blended-Wing-Body Aircraft (ATAA 2015-1214) .......cccooiiiriiiiiiieieiereeseeeee sttt 8670
Yueping Guo, Michael Czech, Russell H. Thomas

System Noise Assessment of Blended-Wing-Body Aircraft with Open Rotor Propulsion (AIAA 2015-1215).......ccccoevinenncnnenne 8689
Yueping Guo, Russell H. Thomas

Noise Generation in Flow Past a Full-Span Trailing-Edge Flap (AIAA 2015-1216) ......c..cccoviniiniiniineinceeceeceenee s 8714
Weipeng Li, Hong Liu

Computational Aeroacoustics Analysis for Noise Minimization on the G550 Nose Landing Gear (AIAA 2015-1217).......ccccceueue. 8726

Adson A. De Paula, Rudner Queiroz, Julio Meneghini



LASER BASED AERODYNAMIC DIAGNOSTIC TOOLS

Pulse-Burst PIV in a High-Speed Wind Tunnel (AIAA 2015-1218)
Steven J. Beresh, Sean P. Kearney, Justin L. Wagner, Sukesh Roy, Naibo Jiang, Mi
John Henfling, Russell Spillers, Brian O. Pruett, Jason Mance

Limitations on High-Spatial Resolution Measurements of Turbulence Using Femtosecond Laser Tagging (AIAA

20T5-T219). ..tttk b e a e Rt et R et e Rtk e Rtk e R Rt eR et e R et es ke Rt ben e R eateR et eR et st en A e st R en e eRen e ek eneeb et e st et eneeseneeseneetenee 8771
Matthew R. Edwards, Christopher Limbach, Richard B. Miles, Albina Tropina

Simultaneous High-Resolution kHz-Rate 2-D Conserved Scalar and 3-Component Velocity Field Measurements in

ail N. Slipchenko, Daniel R. Guildenbecher,

Gas-Phase Turbulent Jets (ATAA 2015-1220) .........ccccoreiriiieieieteiee ettt ettt e et et es et et e seseeseseesenessenteseseesenaesesesessenesseneesensenene 8783
Michael Papageorge, Jeffrey A. Sutton
Comparing Volumetric Reconstruction Algorithms for Plenoptic-PTV (AIAA 2015-1221) ....cccoviiiiiiniiniiecieeeereeseeeeeeeeeenes 8794

Timothy W. Fahringer, Brian S. Thurow

Multi-parameter Estimation for Spatially-resolved Measurement of Two-component Velocity Using Absorption

TOMOZrapPhY (ATAA 20T5-1222) .....ouiiiiiiiiieiete ettt b e bt h et b et eb bbb e st e b et eb et e b et eb et e bt b e st st e st e e e st et enteb et eb et ene st ene et eneetenes 8804
Mirko Gamba

Particle Image Velocimetry Applications Using Fluorescent Dye-doped Particles (ATAA 2015-1223).......c.ccocoviiiniincvinccincennnn. 8813
Brian J. Petrosky, Pietro Masto, Kevin T. Lowe, Philippe M. Bardet, Pacita 1. Tiemsin, Christopher J. Wohl, Paul M. Danehy,
Matthieu Andre

Simultaneous Measurements of Droplet Size, Velocity and Temperature of “In-flight” Droplets in a Spray Flow by

using a Molecular Tagging Technique (ATAA 2015-1224) ..ottt ettt b ettt ettt eae s 8821
Hui Hu, Haixing Li, Fang Chen

AERODYNAMIC TESTING: WIND TUNNEL & FLIGHT TESTING I

Implementation of an Innovative Ice Crystal Generation System to the Icing Wind Tunnel Braunschweig (AIAA

2OTS-T225).c. ettt b e h e h et h ks b s h et e et £ H et h et e b bR b e eh e s b e bt eh bRt et ea e b et bt b et bt ne e e st et et tenes 8834
Arne Baumert, Stephan E. Bansmer, Michael Bacher

Stall Behavior of the HINVA KH-A320-HA Highlift Model in ETW (ATAA 2015-1226)..........cccccccuvuiiminnineincineincenceseneeeeees 8844
Niko F. Bier, Ralf Rudnik, Jiirgen Quest, Alexander Rechlin

Experimental Study of Splitter Plates for Use with Semispan Wing Models (AIAA 2015-1227)..........ccccomnieueeinnneiccennneeeeene 8857

Jeffrey M. Diebold, Brian Woodard, Marianne Monastero, Michael Bragg

Experimental Study on Aerodynamic Characteristics of Blended-Wing-Body by a Wake Integration Method

(ATAA 2015-1228) ...ttt ettt ettt b et e e bt e Rttt e bbbttt ettt ea b 8871
Masashi Kashitani, Yoshie Suganuma, Hisashi Date, Shinichiro Nakao, Yoshihiro Takita, Yutaka Yamaguchi

Reynolds Number Effects on Flow Topology Above Blunt-edged Delta Wing VFE-2 Configurations (AIAA 2015-

1229)

Mazuriah Said, Shabudin B. Mat, Shuhaimi Mansor, Ainullotfi Abdul-Latif, Tholudin Mat Lazim

VOLUME 11
APPLIED CFD & NUMERICAL CORRELATIONS WITH EXPERIMENTAL DATA I

A Numerical Study on Transitional Flows by Means of a Correlation-Based Transition Model (AIAA 2015-1231)....................... 8897
Gustavo Luis O. Halila, Enda Dimitri V. Bigarella, Joao Luiz F. Azevedo

Further Developments to a Local Correlation Based Roughness Model for Boundary Layer Transition Prediction

(ATAA 2015-1232) ..ottt ettt s et e e bt e b bkttt e e bt e bbbt e bbbttt a et et ea b neas 8931
Christopher M. Langel, Raymond Chow, C. P. Van Dam
Effects of Step-Excrescence Location on Swept-Wing Transition (AIAA 2015-1233) ......cooiiriiniiniinineeececeenee s 8945

Brian K. Crawford, Glen T. Duncan, Matthew W. Tufts, William S. Saric, Helen L. Reed
Helicopter Blade NACA 8H12 Performance Prediction with Laminar-Turbulent Transition Effects: Integral

Boundary-Layer and CFD Results compared with Experimental Data (AIAA 2015-1234).........cccccviiininininninneneeneeneeeeeenenes 8961
Guilherme A. Silva, Donizeti De Andrade, Caio F. Rafael, Diogo M. Pio
Fluid-Structure Interaction of a Variable Camber Compliant Wing (ATAA 2015-1235) ......ccoooiiiiiiiniinineneceeeseeeeeeeese e 8972

Samuel C. Miller, Markus P. Rumpfkeil, James J. Joo

FLOW CONTROL APPLICATIONS & DEMONSTRATIONS (ACTIVE & PASSIVE) 11

Experiments with Vortex Generators applied to a Notchback Car Model (AIAA 2015-1236) .......cccoeoerueininineninenieenecreeeeeeeeene 8984
Dirk Wieser, C. Nayeri, Christian O. Paschereit

Experimental Investigation of Vortex Generator Effect on Two- and Three-Dimensional NASA Common Research

MOdels (ALAA 20T5-1237) ...ttt b e 8997
Shunsuke Koike, Kazuyuki Nakakita, Tsutomu Nakajima, Seigo Koga, Mamoru Sato, Hiroshi Kanda, Kazuhiro Kusunose,
Mitsuhiro Murayama, Yasushi Ito, Kazuomi Yamamoto

Effect of Vortex Generators on Transonic Swept Wings (ATAA 2015-1238) .........cooeuiiiiiiiiiiiineccce et 9019

Yasushi Ito, Kazuomi Yamamoto, Kazuhiro Kusunose, Shunsuke Koike, Kazuyuki Nakakita, Mitsuhiro Murayama, Kentaro Tanaka



Experimental Study of Fillets to Reduce Corner Effects in an Oblique Shock-Wave/Boundary-Layer Interaction

(ATAA 20T5-1239) ...ttt ettt sttt ettt b et b et e b et e b e bbbttt e bt e et bbbt s e et ettt ettt b et bt et ne st ettt enes 9040
Stefanie M. Hirt

LES Study on Mechanism of Reduction of Shock Induced Flow Separation by MVG (AIAA 2015-1240) ..........cccoevveievevienenenenne 9066
Yong Yang, Yonghua Yan, Chaoqun Liu

The Use of Actuated Flexible Plates for Adaptive Shock Control Bumps (AIAA 2015-1241)........ccoiuiininniiiiiiinecceireeeeeeeae 9077

Edward R. Jinks, Paul J. Bruce, Matthew J. Santer

SPECIAL SESSION: SIMULATION OF ROTOR IN HOVER — ROTORCRAFT DG 1

Helicopter Rotor Aerodynamic Modeling in Hover: AIAA Standardized Hover Evaluations (AIAA 2015-1242)...........cccccccceeuene 9092
Nathan S. Hariharan, T Alan Egolf, Robert Narducci, Lakshmi N. Sankar

Hover Performance Assessment of Several Tip Shapes using OVERFLOW (ATAA 2015-1243) .....cccooovinininiininieieieieienenieniene 9126
Robert Narducci

Hover Predictions for the S-76 Rotor with Tip Shape Variation using CREATE-AV Helios (AIAA 2015-1244) ...........ccooeeneene 9145
Rohit Jain

The Effects of Turbulence Modelings on CFD Simulations of S76 Hovering Rotor (AIAA 2015-1245) ..........cccoceveniinevinccencennenn. 9174
Phuriwat Anusonti-Inthra

Assessment of S-76 Rotor Aerodynamic Performance in Hover on Unstructured Mixed Meshes (AIAA 2015-1246)..................... 9188

Je Young Hwang, Jae Hoon Choi, Oh Joon Kwon

Analysis of a Hovering Rotor using UT-GENCAS: A Modified Hybrid Navier-Stokes/Free-Wake Method (AIAA

P B 2 i TSSOt 9206
Byung-Young Min, Brian Wake

Predicting the Influence of Blade Tip Shape on Hovering Rotor Performance with Comprehensive Analyses

(ATAA 201S5-1248) ...t ch e h R s R bRt ea et 9221
Glen R. Whitehouse, Daniel A. Wachspress, Todd R. Quackenbush

SPECIAL SESSION: LOW BOOM ACTIVITIES 11

Analysis of a Low Boom Supersonic Flying Wing Preliminary Design (AIAA 2015-1249) .........ccooviniiiniiiniincneneeeeeeeenne 9233
Jiaye Gan, Gecheng Zha
Unstructured Grids for Sonic Boom Analysis and Design (AIAA 2015-1250) ........cc.ccviimiiiiniiniincenceeeeeeeee et eeaens 9261

Richard L. Campbell, Sudheer Nayani
Sonic Boom Pressure Signature Uncertainty Calculation and Propagation to Ground Noise (Invited) (AIAA 2015-

Eric Walker, Jeremy T. Pinier, Thomas West, Kathrine Bretl

Near Field Sonic Boom Calculation of Benchmark Cases (ATAA 2015-1252).......c.cccceoiiiriririnieierieerieeseeeeeee et nens 9302
Jiaye Gan, Gecheng Zha

Near Field Pressure Measurement Around Free Flight 69 Degree Swept Back Delta Wing Model (AIAA 2015-

1253)

CFD METHODS V

Dynamic Mesh Deformation with Radial Basis Functions for the Non-Linear Frequency Domain Method (AIAA

2005-1260).........cooiiiieicieei ettt h st e a bt e Rt a bkt s et e R b st a et e a bttt ae et ea b aeneae 9330
Pierre-Olivier Tardif, Sivakumaran Nadarajah

Development of a Jacobian-free Finite Element Solver for Aerothermodynamic Design (AIAA 2015-1261)........c.ccccoeereenecnee. 9347

Marco Fossati, Wagdi G. Habashi, Song Gao, Peter Yin, Dario Isola, Guido Baruzzi, Isik Ozcer
Adjoint and Truncation Error Based Adaptation for Finite Volume Schemes with Error Estimates (AIAA 2015-

Joseph M. Derlaga, Tyrone Phillips, Christopher J. Roy, Jeffrey Borggaard
Implicit Time Marching Methods for Large-Scale High-Accuracy Simulations of Compressible Flows (AIAA 2015-

Yongle Du, John
Accuracy of Discretization Error Estimation by the Error Transport Equation on Unstructured Meshes (AIAA

. Ekaterinaris

20T5-T264)......ceeeeeiiee ettt ettt bttt s bR b h et H et h et bt h et h e h ekt h et bt a sttt ettt ettt b et b e et ne st ettt eaes 9389
Gary Yan, Carl F. Ollivier Gooch
A Primitive Variable Central Flux Scheme for All Mach Number Flows (ATAA 2015-1265)..........ccccooevirininiinininieieieieneneniene 9406

Ke Shi, Scott Morris, Aleksandar Jemcov

FLOW CONTROL (FUNDAMENTALS AND TECHNOLOGY) IIT

Flow Control on an Airfoil in Fully-Reversed Condition with Actuation on Both Leading and Trailing Edges
(AIAA 2015-1266)
Christopher J. Clifford, Mo Samimy




Control of Dynamic Stall on a Pitching Airfoil Using High-Frequency Actuation (AIAA 2015-1267) .........cccccoovveniineincincnnene. 9432
Miguel R. Visbal

Parametric Optimization of Control for a Post-Stall Airfoil Using Pulsed Jets (ALAA 2015-1268) .........ccccoeueuiininmneicceninnicnencnne 9457
Kyle D. Hipp, Stuart I. Benton, Michael M. Walker, Jeffrey P. Bons

Post-Stall Lift Enhancement of a Flat Plate Airfoil by Suction (AIAA 2015-1269) ........c..ccooeiriiiniiniireirceeceeeenee et 9472
Zhijin Wang, Ismet Gursul, Jifei Wu

Experimental Investigation of the Aerodynamic Lift Response of an Active Finite Gurney Flap (AIAA 2015-1270) ..................... 9490
Alena B. Bach, Richard Berg, Georgios Pechlivanoglou, C. Nayeri, Christian O. Paschereit

Wake Vortex Field of an Airfoil Equipped with an Active Finite Gurney Flap (ATAA 2015-1271)........ccccccevniniivcninnirccccnrennee 9502

Alena B. Bach, Georgios Pechlivanoglou, C. Nayeri, Christian O. Paschereit

FUNDAMENTAL VORTEX FLOWS AND CHANNEL FLOWS

Vortex Force and Lift Induced Drag in Compressible Flows (AIAA 2015-1272) ......ccocccoiiiiiiiniiniineineteceeceeeeeseee et 9516
Benedetto Mele, Mario Ostieri, Renato Tognaccini

Vortex Structure of Low-Aspect-Ratio Wings in Sideslip (ATAA 2015-1273) ..c..cooiiiiiiiiiieieeiereseeee ettt 9531
Adam C. Devoria, Kamran Mohseni

Prediction of Turbulent Secondary Flows in Ducts Using Equilibrium Wall-Modeled LES (AIAA 2015-1274)........c.cccoceceneenee. 9542
Zachary P. Vane, Sanjiva K. Lele

An Experimental Study of Homogeneous Anisotropic Turbulence in Channel Flow (AIAA 2015-1275).......ccccccevniinevineencrcnnenn. 9564
Thomas A. Slais, Bradley A. Ochs, David E. Scarborough, Suresh Menon, Nathan R. Grady, Robert W. Pitz

Adverse Pressure Gradient Effects in the Turbulent Kinetic Energy Budget for Channel Flows (AIAA 2015-1276) ..................... 9580
Luiz Augusto A. Schiavo, Antonio B. Jesus, Joao Luiz F. Azevedo, William R. Wolf

Investigation on Turbulence Characteristics of Channel Flow over the Compliant Wall (AIAA 2015-1277)......cccoceceveineenccnnene. 9601
Nobuyoshi Fujimatsu

MULTIPHASE FLOWS

Modelling of Drop Deformation and Breakup (AIAA 2015-1278)
Christian Rodrigues, Jorge M. Barata, Andre R. Silva

Fruit Fly Impact Outcomes and Residue Components on an Aerodynamic Surface (AIAA 2015-1279) ........cccccoovreccinnncreennne 9618
K. Krishnan, Athanasios Milionis, Michael Starr, Eric Loth, F. Tetteh

Stress Dependent Slip Boundary Condition for Single- and Two-phase Fluid Flow on a Substrate (AIAA 2015-

T280) ...ttt h bR st e h bRkt e b s eh et e b b s st e et b ettt ee 9633
Joseph J. Thalakkottor, Kamran Mohseni

Spray Droplet Impingement onto a Smooth Flat Surface (AIAA 2015-1281) ......cooiiiiiiiiiiieece e 9640
John Kuhlman, Jon Stephen Taylor

TURBULENCE MODELING I

‘Wall - Distance - Free Modifications to Spalart - Allmaras Turbulence Model (ATAA 2015-1282).......ccccoceviiiriiieiienienieienenenene 9655
Mizanur Rahman, Ramesh K. Agarwal, Markku Lampinen, Timo Siikonen

A Priori and a Posteriori Evaluations of Subgrid Stress Models with the Burgers' Equation (AIAA 2015-1283) ..........cccceeueueee. 9689
Yanan Li, Zhi J. Wang

New Approaches in Turbulence and Transition Modeling Using Data-driven Techniques (AIAA 2015-1284)............ccoevveenen. 9710
Karthikeyan Duraisamy, Ze J. Zhang, Anand Pratap Singh

Autonomic Subgrid-Scale Closure for Large Eddy Simulations (ATAA 2015-1285) .......ccccocviiiiiiieiinieneneneeeeeseeeee e 9724
Ryan King, Peter E. Hamlington, Werner Dahm

CPR High-order Discretization of the RANS Equations with the SA Model (AIAA 2015-1286)..........c.cccoeueueueueirnreiccerneereeeene 9740
Cheng Zhou, Zhi J. Wang

A Machine Learning Strategy to Assist Turbulence Model Development (AIAA 2015-1287) ....cccoviiniiininininiiinccnccnceeecenenes 9756
Brendan D. Tracey, Karthikeyan Duraisamy, Juan J. Alonso

Closure in Reduced-Order Model of Burgers Equation (ATAA 2015-1288).........cccoiiiiiiiiiiiiiieieieeee ettt 9778

Haroon Imtiaz, Imran Akhtar

VOLUME 12

UNSTEADY FLOW 11

Unsteady Behavior of a Pressure-Induced Turbulent Separation Bubble (AIAA 2015-1289) .......cccooeviiinininiiniieeeeeeieeseniee 9793
Julien Weiss, Abdelouahab Mohammed-Taifour, Quentin Schwaab

Investigation of Low-Pressure Turbine Endwall Flows: Simulations and Experiments (AIAA 2015-1290) ..........cccccovevineinccnnene. 9813
Andreas Gross, Rolf Sondergaard

Complex Geometry Effects on Subsonic Cavity Flows (AIAA 2015-1291) .......c.ooiiiiiiiiiiiiiieeence ettt eeneas 9840
Katya M. Casper, Justin L. Wagner, Steven J. Beresh, John Henfling, Russell Spillers, Brian O. Pruett

Acoustics of a Supersonic Cavity with a Generic Store (ALAA 2015-1292) ...........ccocoouiiiiiiiiiininiiiiciineeeeeee st 9859

Gregory Robertson, Rajan Kumar, Steven Doyle, Myles Baker, Kevin Roughen, Rudy A. Johnson



Response of a Store with Tunable Natural Frequencies in Compressible Cavity Flow (AIAA 2015-1293).......ccccocvvviviiininienenenenne 9868
Justin L. Wagner, Katya M. Casper, Steven J. Beresh, John Henfling, Russell Spillers, Patrick S. Hunter

Low-Frequency Unsteadiness in 3D Shock-Wave/Boundary-Layer Interactions in a Supersonic Crossflow (AIAA

2015-1294)...........

Dimitrios Drikakis,

Bluff-body Wake Stability for Unsteady Inflow Conditions (ATAA 2015-1295) .........c.ccccciiiiiiiiiiinniecieneeeeeere et 9894
Timothy Cleaver, Kenneth O. Granlund, Adam Comer, Alejandro M. Briones, Vincent Belovich

WING AERODYNAMICS 1

Effect of Aspect Ratio and Leading and Trailing Edge Form on the Flow Around an Impulsively Pitching Flat
Plate (ALAA 2015-1296) .........c.coouimiiiiiiiiiiece ettt bbbttt bbbttt b et 9908
Onur Son, Oksan Cetiner

Vortex Characterization and Force Production on Two- and Three-Dimensional Wing Kinematics (AIAA 2015-

1297 ettt bbbt bt h et bt Rt H st e Rt a e b E e b s h e e A oAt et e s b Rt b et e b e e h e E e st h et s b n e e h et ettt et be b et naene 9917
Field H. Manar, Peter Mancini, Anya R. Jones

Three Dimensional Unsteady Wake of a Trapezoidal Pitching Panel (ATIAA 2015-1298) ..........ccoeoiniininninniicnecncceceeceneens 9935
Thomas T. Rice, Melissa A. Green, Justin King

Aerodynamic Comparison of Flat and Cambered Frames for Flexible MAV Wings (ATIAA 2015-1299).......ccccccovveviviienivienenienenns 9945
Andrew H. Wrist, Zheng Zhang, David Pepley, James P. Hubner

Direct Numerical Simulations of Membrane Wings at Low Reynolds Number (AIAA 2015-1300)...........ccooverinennineincincennne 9957
Sonia Serrano Galiano, Richard D. Sandberg

High Fidelity Simulations of Electroactive Membrane Wings (AIAA 2015-1301).....c....ccociriiiniininiineieeeceeeeesee s 9972

Giampaolo Cetraro, Richard D. Sandberg

GREEN ENGINEERING / SOCIETY AND AEROSPACE TECHNOLOGY

Regenerative Electric Flight Synergy and Integration of Dual-role Machines (AIAA 2015-1302).........cccoceueuiiinnineccinineeeenene 9982
J. Philip Barnes

Model of Fast Pyrolysis of a Small Volume-Fraction of Biomass Within an Gas of Transient Temperature and

Pressure (ALAA 2015-1303)........ciiiiieiieieieeeteet ettt ettt ettt e s et et es e e e e st ses e bes e s eneeseneesen e eseaeeseases e sen e et ene et ene et eneeb et en e s eneeseneeseneesenes 9997
Nick J. Parziale

Maple Seed Performance as a Wind Turbine (ATAA 2015-1304) .........c.oooiiiiiiieieeetete ettt 10007
Jacob R. Holden, Thomas M. Caley, Mark G. Turner

Antares DLR H2 - Test Bed for Electric Propulsion (ATIAA 2015-1305) .......ccoocoiriimiiniiieneeretec ettt 10021
Josef Kallo, Steffen Flade, Thomas Stephan, Johannes Schirmer

NASA Innovation Ecosystem: Innovation for Government Technology (AIAA 2015-1306)............cccoceueueininniueciinnieeceenereenene 10030
Jill A. Hardash, Alexandra Landegger, Brady Decker, Victor Thompson

Role of UAVs in Daily Life (ATAA 2015-1307)....c.ccoriiiiieiiteitereese ettt ettt b et sttt b bbbt b et et e e et et et s esesaeneas 10039

Abubakar Rashid, Zaryab Shahid

HYPERSONIC TEST CAPABILITIES I INVITED)

Hypersonic Test Capabilities in Tunnels B and C at AEDC's Von Karman Facility (AIAA 2015-1336) .........ccccocevveinnenecnencne 10046
Michael Mills

NASA Langley Aerothermodynamics Laboratory: Hypersonic Testing Capabilities (AIAA 2015-1337)........ccccccvvriecnvennnenene 10058
Karen T. Berger, Kevin E. Hollingsworth, Shelia A. Wright, Shann J. Rufer

Modernization of Sandia’s Hypersonic Wind Tunnel (AIAA 2015-1338) .....c.coiiiiiiiiieieee et 10079
Steven J. Beresh, Katya M. Casper, Justin L. Wagner, John Henfling, Russell Spillers, Brian O. Pruett

Hypersonic Testing Capabilities at the NASA Ames Ballistic Ranges (AIAA 2015-1339).........cccccoviiniiininnenneiceceeeeeneene 10094

Michael C. Wilder, David W. Bogdanoff, Charles J. Cornelison

The Hypervelocity Wind Tunnel No. 9; Continued Excellence Through Improvement and Modernization (AIAA

ZOTS-T340).....c oottt ettt ettt s b s bttt h e bt h e st e st e st e st e b et e b e sh e e bt h e e h e eh st e st e Rt e Rt e b e b ekt e bt eh e e bt e st e Rt e et en s et et et e ebenbe bt eaeeheebeeneentn 10111
John F. Lafferty, Joseph J. Coblish, Eric Marineau, Joseph D. Norris, Inna Kurits, Daniel R. Lewis, Michael Smith, Michael
Marana

COMPRESSORS

Vane Wake Characterization Including Variability in a Multistage Compressor (AIAA 2015-1341) .......ccccccoovivininncnncnnrcnecn 10142
Jeanne Methel, Natalie R. Smith, Nicole L. Key

Experimental and Computational Study of Forced Response in a Multistage Axial Compressor (AIAA 2015-1342)................... 10153
David Monk, William Murray, Nicole L. Key, Roy Fulayter

Reduction of Rotor Forced Response Using Stator Asymmetry in a Multistage Compressor (AIAA 2015-1343)........ccccoceeenenene 10165
David Monk, Nicole L. Key, Roy Fulayter

Computational Simulation of the Fan and Low-pressure Compressor Stages of the Energy Efficient Engine (AIAA

2005-0344)......oe et b e bt e s et e e bttt b et 10178
Robert S. Webster, Kidambi Sreenivas, Christopher B. Hilbert



Validation and Simulation of a Small-Scale Pressure Wave Supercharger (AIAA 2015-1345) .........cccooveiiiinineninineneeeeeeieeens 10190
Mark R. Mataczynski, Marc D. Polanka, James B. Nees, Daniel E. Paxson

PRESSURE GAIN COMBUSTION — PULSE DETONATION ENGINES

100 kHz Mid-IR TDLAS of Detonation Events with Fiber-Coupled Time-Division-Multiplexed Quantum Cascade

Keith D. Rein, Sukesh Roy, Brian Sell, John Hoke, Andrew
Development and Investigation of an Air-Breathing, Pulse Detonation Engine-Crossover System (AIAA 2015-

TBAT) b a et h et a et ea ekt R e h e ekt etk s h bRt ea et ea et b et bt et e et s st en et nenene 10213
Robert B. Driscoll, Andrew C. St. George, Vijay Anand, David E. Munday, Ephraim J. Gutmark, Steven Randall

Experimental Magnetohydrodynamic Energy Extraction from a Pulsed Detonation Tube (AIAA 2015-1348)...........cccccevvenenne 10225
Kaz Teope, Paul King, Frederick Schauer, John Hoke

Study of Unsteady Thrust Characteristics of Pulse Detonation Engines (AIAA 2015-1349).........cccccviiiminininnenienecnceeeeeeieene 10236
Dibesh D. Joshi, Frank K. Lu

Optical Measurement of Detonation with a Focusing Schlieren Technique (AIAA 2015-1350) .......cccocovieienenininenenecereeeeeeen 10248
Christopher A. Stevens, John Hoke, Frederick Schauer

Effect of Initial Flow Velocity on the Flame Propagation in Obstructed Channels (AIAA 2015-1351) .....c.cccovinninninncnccneene 10262
Joshua A. Gray, Jonas P. Moeck, Christian O. Paschereit

Performance Model for Fully and Partially Filled Pulse Detonation Engine (AIAA 2015-1352) ....c.ccccviininnennenncecnecnenene 10269

Raheem T. Bello, Frank K. Lu

VISUALIZATION FOR FEATURE DETECTION, INTEGRATION TECHNIQUES AND FRAMEWORKS. AND

MULTI-SCALE MODELS

Visualization and Post-Processing of Large Scale Engineering Applications using In-Situ Data Extracts and

Proper Orthogonal Decomposition (ATAA 20T5-13606) ...........c.ccooirieirieiimiiinieiree ettt ettt ettt st eae bbb e e 10275
Earl P. Duque, Daniel E. Hiepler, Steven E. Gorrell, Matthew Jones, Trevor Blanc

Recent Advances in the Integration of CFD Into the Missile Concept Design Process (AIAA 2015-1367).....c..cccoocevevvvenenennennn. 10285
Nigel J. Taylor, Martin Dodds, Stephen Lawson

Visualization and Quantification of Rotor Tip Vortices in Helicopter Flows (AIAA 2015-1369)..........cccoceonenninninniienecneene 10298
David L. Kao, Jasim U. Ahmad, Terry Holst

Design Sensitivity Calculations Directly on CAD-based Geometry (ATAA 2015-1370) ......c.ccooerieiniiniiineincineeeeeeteeeeeeneenene 10310

John Dannenhoffer, Robert Haimes

TURBULENT COMBUSTION MODELS, THEIR FOUNDATIONS AND MAJOR ASSUMPTIONS

Analysis of Turbulent Combustion Modeling Approaches for Aero-Propulsion Applications (AIAA 2015-1378) ...........ccco....... 10335
Joseph C. Oefelein
Survey of Turbulent Combustion Models for Large-Eddy Simulations of Propulsive Flowfields (AIAA 2015-1379)................... 10351

Justin W. Foster, Richard S. Miller

An Analysis of the Basic Assumptions of Turbulent Combustion Models with Emphasis on High-speed Flows
(ATAA 2015-1380) ...ttt ettt ettt et et e b e e e e e eae s e s ea e et es et eseae et eseeebeseaeates et esesemeaseeebesesea e et e s et e s en et et et ebesen et eeebesenene s enebenenn 10372

Esteban Gonzalez, Suresh Menon, Reetesh Ranjan, Alan Kerstein

LAMINAR FLAMES

A Fidelity Adaptive Modeling Framework for Combustion Systems Based on Model Trust-Region (AIAA 2015-

Hao Wu, Yee Chee See, Qing Wang, Matthias Thme

Multi-timescale and Correlated Dynamic Adaptive Chemistry and Transport Modeling of Flames in n-

Heptane/Air MixXtures (ATAA 20T5-1382).......couiiiiiieiete ettt ettt b e e bt b e st s et b et e bt b et s b et et et et et ebenbe st saeneas 10426
Weiqi Sun, Yiguang Ju

Towards Direct Simulations of Counterflow Flames with Consistent Differential-Algebraic Boundary Conditions

(ATAA 20T5-1383) ...ttt ettt h ettt sttt e bt e b et e bt et e bt eh et e b et e et e 4 e st et e st eh e et e b et e bt e e b€ e e st h et eh bt e b ettt b et b et e bt ene e 10436
Panagiotis D. Kourdis, Josette R. Bellan, Kenneth G. Harstad

Evaluation of Soot Models in Computing Jet Flames formed with n-Dodecane and Iso-Octane (AIAA 2015-1384).................... 10449
Viswanath R. Katta, Y. Wang, M. J. Linevsky, Suresh S. Iyer, Thomas A. Litzinger, Robert Santoro, William M. Roquemore

Modeling Flame Propagation and Quenching in Stratified Mixtures (AIAA 2015-1385).........c.ccccoiiiiiiinnniecirneeceereeeeeene 10460
Viswanath R. Katta, Steven Zeppieri, Meredith B. Colket, William Roquemore

Local Burning Rates and Heat Flux for Boundary Layer Diffusion Flames under Forced Flow (AIAA 2015-1386) .................... 10469
Ajay V. Singh, Michael J. Gollner

Cool Flames Activated by Ozone Addition (ATAA 20T5-1387) .....ccooiririiiniiriiieteeete ettt ettt st s st eaees 10483

Christopher B. Reuter, Sang Hee Won, Yiguang Ju



PLASMA & LASER PHYSICS 1

Reducing the Breakdown Threshold in DC Microdischarges via Metal Nanoparticle Seeding (AIAA 2015-1388) .............cc.c.c.... 10490
Jordan C. Sawyer, Jacques Abboud, Zhili Zhang, Steven Adams

Arc Breakdown in High-pressure Large Gap Sources Using Surface Streamer Based Initiation (AIAA 2015-1389) ................... 10502
Michael V. Pachuilo, Francis Stefani, Roger Bengtson, Laxminarayan L. Raja

Pre-breakdown Processes in Dielectric Fluid in Inhomogeneous Pulsed Electric Fields (AIAA 2015-1390)...........cccccevienicnenne 10516

Mikhail N. Shneider, Mikhail Pekker

Active Particles Production by Pulsed Nanosecond Discharge in Ambient Air. Quenching of Electronically Excited
States of Nitrogen by O, Molecules and OCP) Atoms (ATAA 2015-1391)..........co..coomimmimmiioeieeeeeeeeeeeee oo 10530
Nikolay Popov

ASTRONAUTICAL PLASMA DYNAMICS

Drag Measurements in a Simulated Low-Earth Orbit Environment (AIAA 2015-1392) ........cccoeoiniiniiiniincineeceeiceeceeneenene 10553
Carlos A. Maldonado, Andrew D. Ketsdever

PIC Simulation on Plasma Flow Response to a Mesoscale Magnetic Dipole in Space (AIAA 2015-1393)..........ccccoviicivennnenene 10567
Hideyuki Usui, Misako Umezawa, Yohei Miyake, T. Moritaka

Numerical Simulations of Surface Charging at the Lunar Terminator (AIAA 2015-1394) .........ccocooimiininennerreeeeeeeseene 10573
Daoru Han, Joseph J. Wang

Electron Kinetic Characteristics in Plasma Plumes: Fully Kinetic Simulations (AIAA 2015-1395) .......ccccccviiininninncnncnecneene 10582
Yuan Hu, Joseph J. Wang

Dynamics of Spacecraft Plume/Magnetosphere Interactions in Geostationary Earth Orbit (AIAA 2015-1396)...............cccc...... 10592
Kelly A. Stephani, lain D. Boyd

Plume Structure and Current-Voltage Characteristic Analysis for a Cathodic Plasma Contactor (AIAA 2015-1397)................. 10605

Qimeng Xia, Kan Xie, Ning Guo, Yanhui Jia, Xiangyang Liu, Zhiwen Wu

THERMAL AND FLUID BEHAVIOR IN POWER SYSTEMS

Numerical Investigations of Flow Patterns and Thermal Comfort in Heavy Truck Cabin (AIAA 2015-1441) .........cccoocvvvvvennen. 10617
Ahmed Omran, Essam E. Khalil

Study of Liquid Breakup Process in Solid Rocket Motor Nozzle (AIAA 2015-1442)...........ccccoconiiiiioinnncieciineeeeee e 10625
Ryoichi S. Amano, Yi-Hsin Yen, Michael Hamman

Energy Efficient Designs of Low Carbon Buildings (ATAA 2015-1443).........cccccooiiiiiiiiiiiienee ettt ettt 10636

Essam E. Khalil, Wan Ah Najmi Bin Wan Mohamed
Flow and Heat Transfer in a Rotating and Non-Rotating Wedge-Shaped Cooling Passage with Ribs and Pin Fins

(ATAA 20T5-1444) ...ttt e h et h et e bt h et h et e b et e a e s e st a4 e st et e et e b et e bt e e e b€ e e st et h e st bt bt ettt et bt e bt ene e 10644
Irsha Pardeshi, Tom I-Ping Shih, Kenneth M. Bryden, Robin Ames, Richard Dennis, Shuiting Ding, Guogiang Xu, Hongwu Deng,
Rex Lu

Modelling and Simulation of Ingress into the Rim Seal and Wheelspace of a Gas-Turbine Rotor-Stator

Configuration (ATAA 2Z0TS-T445) ....c..ccooiiiiiiieeeeee ettt sttt b et s e s a s b bbbt s ae st eae e esesnebenenenaenens 10654
Jason Liu, Adam Weaver, Tom I-Ping Shih, Carl M. Sangan, Gary D. Lock

A Weave Design for Trailing-Edge Cooling (ATAA 2015-1446)..........c.occooririirieieiiieietrtee ettt sttt eae e eees 10666

Adam Weaver, Jason Liu, Tom I-Ping Shih

VOLUME 13

ABLATION AND SURFACE CATALYSIS

Quantitative Determination of Species Production from the Pyrolysis of the Phenolic Impregnated Carbon Ablator

(PICA) (ATAA 2005-1447) ...ttt ettt ettt et sttt ettt b et e e b neae st enenenene 10685
Hsi-Wu Wong, Jay Peck, James Assif, Jean Lachaud, Nagi N. Mansour

Conformal Phenolic Impregnated Carbon Ablator (C-PICA) Arcjet Testing, Ablation and Thermal Response

(ATAA 2015-1448) ...ttt ettt b ettt a ekttt s etttk ettt b et n et n e nene 10697
Frank S. Milos, Matthew Gasch, D. K. Prabhu

Molecular Simulations of Surface Ablation Using Reaction Probabilities from Molecular Beam Experiments and

Realistic Microstructure (ATAA 2015-1449).........c.coo ettt sttt ettt e s et e st st es e e s e st bes e be st esentesene et eneesesenesseneas 10711
Savio J. Poovathingal, Thomas E. Schwartzentruber, Vanessa Murray, Timothy Minton

Microscale Simulations of Porous TPS Materials: Ablating Microstructures and Micro-tomography (AIAA 2015-

TS50 ..ottt a kst bRt e Rt R et ekt e Rt R en e eRentes e Rt ek ea e Rt e Rt s eR e oA e Rt et eR ke Rt R en e eR e At esen e et enteh et e st et eneeseneeteneetenene 10729
Eric Stern, loannis Nompelis, Thomas E. Schwartzentruber, Graham V. Candler

In-Situ Measurement of Ablation Fronts of A Low Density Ablator With An Ablation Sensor (AIAA 2015-1451)..........ccc.c...... 10743
Takeharu Sakai, Hirofumi Nakazawa, Yuuki Dantsuka, Kazuya Watanabe, Kazutaka Kitagawa, Kenichi Hirai, Yuichi Ishida

Numerical Simulation of Regular Surface Patterns on Sublimating Ablative Materials (AIAA 2015-1452) .......cccocevvvvrvnennnnnn. 10754
Loretta Trevino, Graham V. Candler

Influence of Carbon Nitridation in a Nonequilibrium Finite-Rate Ablation Model (ATAA 2015-1453) .......ccccoooeiiveneineenecienne 10765

Christopher Alba, Robert B. Greendyke, Jochen Marschall



PROPULSION INTEGRATION AND CONTROLS

Dynamic Friction Measurements on a Small Engine Test Bench (AIAA 2015-1474).......ccccoiviniiniiniinincreteeeeieeeeseeneeen 10788
Kevin P. Horn, Marc D. Polanka, Joseph Ausserer, Paul J. Litke, Keith D. Grinstead

Key Parameters Of Air Breathing Two-Stroke Combustion Engines For Integration Into Small Scale UAVs (AIAA

2OLS-TATS) ..o bbbt 10802
Omar K. Ariff, Erfan Salami, Fairuz I. Romli, Thomas A. Ward

Validation of an Integrated Airframe and Turbofan Engine Simulation for Evaluation of Propulsion Control

MOdeSs (ALAA 2015-T4706) .......cocoouiiiiiiiiiiiiic s bbb 10811
Jonathan S. Litt, Yuan Liu, Thomas S. Sowers, A. Karl Owen, Ten-Huei Guo

AERODYNAMIC DIAGNOSTICS TOOL FOR HIGH SPEED FLOWS

Gas-Phase Temperature Measurements at the Exhaust of a J85 Engine using Coherent Anti-Stokes Raman

Scattering (ALAA 20TS5-1482) ......cooiiiiiiieieeetce ettt ettt ettt b et bt eb et ekt a bt e bt b et s et sa et eb et be s e bt st eaesaeseeteneetenene 10829
Andrew Alexander, Paul Hsu, Joseph A. Wehrmeyer, Sukesh Roy, James R. Gord, Jason Kriesel, Joseph D. Miller

Laser Doppler Velocimetry in Supersonic Round Jets (AIAA 2015-1483)....
Alex M. Karns, Russell W. Powers, Dennis K. McLaughlin

Krypton Tagging Velocimetry for Use in High-Speed Ground-Test Facilities (AIAA 2015-1484)..........c.cccoeininnennenncnecneene 10860
Nick J. Parziale, Michael Smith, Eric C. Marineau

Method for Spectra Estimation from High-speed Experimental Data at Discrete Points in Time (AIAA 2015-1485) .................. 10871
Anne-Marie Schreyer, Lionel Larchevéque, Pierre Dupont

Application of Focusing Schlieren Deflectometry to an Isolator Shock Train (AIAA 2015-1486)...........c.ccccooevniiicrnnneecccnnne 10888

Jonathan S. Geerts, Kenneth H. Yu

AERODYNAMIC DESIGN: ANALYSIS. METHODOLOGIES & OPTIMIZATION TECHNIQUES IIT

Optimization of MVG Position for Control of Shock Boundary Layer Interaction (AIAA 2015-1487) .......cccveivinninncnicneene 10909
Chaoqun Liu, Yong Yang, Yonghua Yan

Using Mesh Adjoint for Shock Bump Deployment and Optimisation on Transonic Wings (AIAA 2015-1488) ...........cccccceevenenene 10921
Feng Zhu, Ning Qin, Benjamin Hinchliffe

Multi-Winglets: Multi-Objective Optimization of Aerodynamic Shapes (AIAA 2015-1489)..........coeiiiinnnieiciinneeccereeeene 10939
Sohail R. Reddy, George S. Dulikravich, Abas Abdoli, Helmut Sobieczky

Effect of Surface Morphing on the Wake Structure and Performance of Pitching-rotating Plates (AIAA 2015-1490)................. 10952

Yan Ren, Haibo Dong, Geng Liu

PROPELLER/ROTORCRAFT/WIND TURBINE AERODYNAMICS II

Fully Implicit Discrete Adjoint Methods for Rotorcraft Applications (ATAA 2015-1491) ........ccccooeiviiniiniinccecceeeeeene 10963
Massimo Biava, George N. Barakos
Tip Vortex Dynamics of a Pitching Rotor Blade Tip Model (AIAA 2015-1492) ...........ccccooniriiiiiiiininneiccieieeeeeeeeesee e eneeseeeenenene 10990

Christian Wolf, Christoph Merz, Kai Richter, Markus Raffel
An Experimental Study of the Effects of Winglets and Serrations on the Wake of a Wind Turbine (AIAA 2015-

T3 ) ettt a ks ket h et R et a et oAt e AR e Rt eRen e eR e Rt ek eR e R et e Rt s eR e e S e Rt seR ke R e R ene e s et ehen e ebenteh et es et eneeseneeneneetenene 11008
Vera Klimchenko, Anya R. Jones

Characterization of Blade Throw from a 2.3MW Horizontal Axis Wind Turbine Upon Failure (AIAA 2015-1494).................... 11022
Hamid S. Chivaee, Jens N. Sorensen

A Damage Assessment for Wind Turbine Blades from Heavy Atmospheric Particles (ATAA 2015-1495)........ccccocvevivinenrennennn. 11031

Giovanni Fiore, Gustavo E. Camarinha Fujiwara, Michael S. Selig

APPLIED CFD & NUMERICAL CORRELATIONS WITH EXPERIMENTAL DATA I1

Detached Eddy Simulation for the F-16XL Aircraft Configuration (AIAA 2015-1496) ..........cccoeoireiniiiniinieireeeeeeeeeee e 11053
Alaa A. Elmiligui, Khaled S. Abdol-Hamid, Edward Parlette

Numerical Study of Ditching Characteristics of a Transport Aircraft by Global Moving Mesh (AIAA 2015-1497) ..........ccc.c.... 11072
Qiulin Qu, Mingxuan Hu, Hao Guo, Peiqing Liu, Ramesh K. Agarwal

Effect of Tail Dihedral Angle on Lateral Directional Stability due to Sideslip Angles (AIAA 2015-1498).........cccoccovevvrinenennennn. 11086

Nur Amalina Musa, Shuhaimi Mansor, Airi Ali, Mohd Hasrizam Che Man, Wan Zaida Wan Omar
Numerical Simulation of the Flowfield around Airfoil with Spoiler using the Higher Order Spectral Difference

MEthod (ATAA 20T5-1499) ..ottt ettt e b ettt s bt e bt b e e st e bt e bt e st e st e st et e b et e et e sb e e bt eb e e bt ea e e st e s et et e sbesbeebeeaesbeebeeneenten 11098
Mohammad A. Alhawwary, Farouk M. Owis, Mohmmad M. Abdelrahman
Integrated Aerodynamic Benefits of Distributed Propulsion (AIAA 2015-1500) ..........ocooiiiiiniineiccne et 11116

Andrew T. Wick, John R. Hooker, Cale H. Zeune, Christopher J. Hardin



HIGH-ANGLE-OF-ATTACK & HIGH-LIFT AERODYNAMICS

Time-Resolved Measurements of Cellular Separation on a Stalling Airfoil (AIAA 2015-1501) .......cccocoeniinenneninenncecneeneene 11152
Kevin J. Disotell, James Gregory

Geometrically-Exact Extension of Theodorsen’s Frequency Response Model (ATAA 2015-1502).........ccccoevieninineneneneneneneenes 11167
Haitham E. Taha, Zhimiao Yan, Muhammad R. Hajj

Experimnetal Investigations of the Lift Frequency Response at High Angels of Attack (AIAA 2015-1503).........cccovivienncnencne 11180

Mohamed Y. Zakaria, Haitham E. Taha, Muhammad R. Hajj

SPECIAL SESSION: CREATE-AV HIGH PERFORMANCE COMPUTING MULTIPHYSICS APPLICATIONS
OF FULL-UP AIR VEHICLES IV

Static and Dynamic CFD Analysis of a Generic Swept Wing UCAYV (ATAA 2015-1504) .......ccocconivininninininneneenecneeeeeeeieene 11198
Eric Lynch, Andrew R. Crowell, Jae M. Lee

Investigation of Aeroelastic Flow Control of a Fluttering Wing with HPCMP CREATE™-AYV Kestrel (AIAA 2015-

Casey P. Fagley, Jurgen Seidel, Thomas E. McLaughlin

A Flight Simulator for Agile Fighter Aircraft and Nonlinear Aerodynamics (AIAA 2015-15006) ..........ccccccoveveveninenenenenenienn. 11221
Henry A. Carlson, Rolf Verberg, M. S. Hemati, C. W. Rowley

Ensuring a Smooth Transition from Semi-structured Surface Boundary Layer Mesh to Fully Unstructured

Anisotropic Surface Mesh (ATAA 20TS5-1507) .....cc.ooiriiiiiiieieeerertee ettt ettt s b ettt sb e e bt e st e st est e st et et et e sbesbe bt saesbeebeensensen 11243
Romain Aubry, K. Karamete, E. Mestreau, D. Gayman, S. Dey
CREATE-AV™ — AV DaVinci 3.0 and HPCMP CREATE™ - MG Capstone Integration (AIAA 2015-1508) .................c........... 11253

Greg P. Brooks, John W. Livingston, Stephen Adamec, William McGough

ADVANCING AEROSPACE EDUCATION I

Undergraduate Research on Peculiarities of the Combustion of Ecologically Clean Paraffin Wax Fuels in Hybrid

Propellant Rocket Engines (ATAA 2015-1513) ...ttt ettt b et a et e et et e bt senae e s 11270
Viatcheslav 1. Naoumov, Nidal Al Masoud, Piotr Skomin, Patryk Deptula
A Massive Open Online Course in Aerodynamics (ATAA 20T5-1514) ......cooooiriiiiiniiiicenec ettt 11283

David L. Darmofal

A Collaborative Conceptual Aircraft Design Environment for the Design of Small-Scale UAVs in a Multi-
University Setting (ALAA 20TS5-1515).......c.ooiiiiiciectece ettt ettt st ettt b e ettt st s et b bbbt s a et sae e bt e e s be e enenen 11298
Joseph S. Becar, Steven E. Gorrell

Forensic Engineering: Learning by Accident Teaching Investigation Skills to Graduate Students using Real-Life
Accident SImulations (AIAA 20T5-1516) ........c.cooiiiiiiiiiiiiiiiiiiceeie ettt 11314

Calvin Rans, Gillian Saunders-Smits, Michiel Schuurman

SWEPT AND 3D BOUNDARY LAYER INTERACTIONS

Shock-Boundary Layer Interaction due to a Sharp Unswept Fin in a Mach 2 Flow (AIAA 2015-1517) .....c.ccccovvivcvnnnncncncne. 11323
Nishul Arora, Mohd Yousuf Ali, Farrukh S. Alvi, Yang Zhang

Large Eddy Simulation of A Three-Dimensional Compression Ramp Shock-Turbulent Boundary Layer

Interaction (ATAA 2015-T518).......coooiuiiiiiiieieiceie ettt ettt sttt s et st b ettt se b neae e nenenene 11335
David M. Dawson, Sanjiva K. Lele

Boundary Layer Separation in a 3D Shock Train (ATAA 2015-1519).......cooiiiiiiiieeeer ettt 11360
Robin Klomparens, Mirko Gamba, James F. Driscoll

Shock-shock Interactions for a Double Wedge Configuration in Different Gases (AIAA 2015-1520) .........ccccooeeviinivineincinennns 11372

Ozgur Tumuklu, Deborah A. Levin, Joanna M. Austin

TURBULENCE

Volumetric Three-Component Measurements of Air Jet Flows of Different Diffuser Designs (AIAA 2015-1521)...........ccco....... 11405
Redha Wahidi, Semih M. Olcmen, Wing Lai

Stereoscopic PIV Measurements and Numerical Simulation of Turbulent Flow of Liquid Passing Through

Rectangular Apertures in a Narrow Annulus: Influence of Aperture Shape on Velocity Field (AIAA 2015-1522)....................... 11422
Yuri Perelstein, Ephraim J. Gutmark

Numerical Simulation of Pressure Recovery and Distortion in an Aircraft Engine Intake Serpentine Diffuser with

Vortex Generator Vanes (ATAA 2015-1523) ..ottt ettt ettt s et e et e e e ae s e st sses et en et eseebeneeneneeseasenen 11436
Balasubramanyam Sasanapuri, Konstantin A. Kurbatskii, Saravana Kumar

DNS Study on Hairpin Vortex Structure in Turbulence (ATAA 2015-1524) ......c....ccviiiiiiiiniinieinetcteteeniet et 11447
Chaoqun Liu, Hassan Al-Dujaly, Jie Tang, Yigian Wang

Noise Control of Cavity Flows for Subsonic FIows (ATIAA 2015-1525) .....c.cociviiiiiiiiiiieiereseeeseeeet ettt 11464

Arnob Das Gupta, Subrata Roy



TURBULENCE MODELING IT

Hybrid Two-level Large-eddy Simulation of Turbulent Flow in a Channel, Past a Bump and Around an Inclined
Prolate SPheroid (ALAA 2015-1526).........c.ccotriiriieieetete ettt h ettt e ettt et b e e b st e st s e st et eb e b et et s b et ebe e et et eb e tebentenens 11474

Reetesh Ranjan, Suresh Menon

TURBULENT FLOW SOLUTIONS FOR NACA 0012 AND OTHER TEST CASES FROM THE TURBULENCE
MODEL RESOURCE WEBSITE: RESIDUAL AND GRID CONVERGENCE I (INVITED)

High-Order Discontinuous Galerkin Mesh Resolved Turbulent Flow Simulations of a NACA 0012 Airfoil (Invited)

(ATAA 2015-1529) ...ttt ettt et sttt s ke s et e st e s e e e st ee e st s es et e s et en e eseneesen e et en e e b ea e e Rt een e eA e Rt et e Rt e st b e n e et et es et et et et et eneatene s 11491
Michael J. Brazell, Dimitri J. Mavriplis

Application of a Higher-order Adaptive Method to RANS Test Cases (Invited) (AIAA 2015-1530) .......ccccoevirenninncnncnicnenene 11516
Yixuan Hu, Carlee Wagner, Steven R. Allmaras, Marshall Galbraith, David L. Darmofal

Finite-Element Solutions for Turbulent Flow over the NACA 0012 Airfoil (Invited) (AIAA 2015-1531) ...c..ccooivivinvnininieenne 11548

W. Kyle Anderson, James Newman, Behzad R. Ahrabi

VOLUME 14

High-Order Output-Based Adaptive Simulations of Turbulent Flow in Two Dimensions (Invited) (AIAA 2015-

Marco Ceze, Krzysztof Fidkowski

UNSTEADY FLOW II1

Development of a Navier-Stokes-Based Numerical Method for Basic State Perturbation Analysis (AIAA 2015-

I533) ettt h ek b stk h et e bkttt e b bkttt a bbbt s st se sttt ettt e et s sens 11589
Swagata Bhaumik, Datta V. Gaitonde, Mbu Waindim

Multiple Shooting Shadowing for Sensitivity Analysis of Chaotic Systems and Turbulent Fluid Flows (AIAA 2015-

T534) ..ok b st h Rt et h ekt e e e b bttt e e bbb ettt s ekttt et b ettt e s b s aens 11610
Patrick J. Blonigan, Qiqi Wang

Afterbody Effects on Axisymmetric Base FIOWS (ATAA 2015-1535)......c.coiiriiriiiieirieeietre sttt 11626
Valeria Gentile, Ferry Schrijer, Bas Van Oudheusden, Fulvio Scarano

An Analysis of the Unsteady Wake Behind a Circular Cylinder using Lagrangian Coherent Structures (AIAA

20150536t h b bt h e s et et bttt b et 11641
Matthew Rockwood, Melissa A. Green
Eulerian and Lagrangian Methods for Detecting Vortex Formation and Shedding (AIAA 2015-1537) ...cccocovvevivinninncnccneene 11650

Yangzi Huang, Melissa A. Green

HIGH REYNOLDS NUMBER AERODYNAMICS AND TESTING (INVITED)

Influences of Models on the Unsteady Pressure Characteristics of the NASA National Transonic Facility (AIAA

2OTSI55T) .ttt skt R e et e a R b bt e st e ekttt h et a et ea et b be e naene e 11657
Gregory S. Jones, Sundareswara Balakrishna, Joshua A. Demoss, Scott Goodliff, Matthew Bailey
Combination of Temperature Sensitive Paint and Carbon Nanotubes for Transition Detection (AIAA 2015-1558)..................... 11677

Christian Klein, Ulrich Henne, Werner Sachs, Uwe Beifuss, Vladimir Ondrus, Martin Bruse, Ralf Lesjak, Markus Lohr, Andreas
Becher, Junnai Zhai

Flight Test Tailored ETW Testing of a Commercial Transport High Lift Configuration (AIAA 2015-1559) ........ccccecovvivvvvnnnnnn. 11688
Ralf Rudnik, Niko F. Bier, Jiirgen Quest, Matthias Schulz

Tracking the Nacelle Vortex above Aircraft Wing in the ETW at Real Mach- and Reynolds Numbers by Means of

PIV (ATAA 2015-15600) ......c.oooeriiiiieiieiieitetetet ettt sttt ettt ettt et et et et she s bt eb e eseeb e es e es s eat e st et e b et e e bt sb e e bt es e entest e st e b enb et e nbenbeebeeuesbeebeeneennen 11704
Robert Konrath, R. Geisler, J. Agocs, D. Otter, H. Ehlers, F. Philipp, J. Quest

UNIQUE OR INNOVATIVE USES OF EXISTING GTF AND SUPPORT SYSTEMS

Wind Tunnel Test On The Breakthrough Laminar Aircraft Demonstrator Europe In The DNW-LLF (AIAA 2015-

Iwan Philipsen, Jos Postma, Koen Artois

Errors in Off-axis Loading of Off-the-shelf 6-Component Force Transducers: A Cautionary Tale (AIAA 2015-
1562)

Sidaard Gunasekaran, Aaron Altman, Michael V. Ol
Development and Experimental Validation of a Dynamic Model for Wind-Tunnel Heat Exchangers (AIAA 2015-

Peter Sutcliffe, Mark R. Rennie, Eric J. Jumper

An Experimental Four-Component Optical Fibre Balance (AIAA 2015-1564) .........cccccooiiriimiininnenienee ettt 11761
Francois F. Pieterse



Effects of Low Subsonic Wind Tunnel Model Hardware Surface Treatments on Drag (ATAA 2015-1565) .........cccceevevvvvneennnnn. 11773
Andrew Holup, Nathan S. Templon, Brandon T. Buerge

GAS TURBINE COMBUSTION II

Experimental Studies and Modeling of Acoustic Instabilities in a Gas Turbine Model Combustor (AIAA 2015-

Yuntao Chen, James F. Drisco.

A Finite-Volume Time-Domain Solver for Estimation of Combustion Instabilities (AIAA 2015-1567) ........ccccceeveeereeeeeeiieieiens 11798
Aleksandar Jemcov, Esteban Gonzalez-Juez
Numerical Investigation of Flame Shape Control by Dielectric Barrier Discharge Actuators (AIAA 2015-1568)............c.ccc.c.c.... 11811

Chin-Cheng Wang, Hsien-Wen Tsao
Effects of Physical Modeling on Combustion Instability Predictions in a Single-Element Lean Direct Injection Gas

Turbine Combustor (ATAA 2015-1569) .........cccooiiiiiiieieeeeet ettt ettt ettt et et et e s be s b e s te e st sbeebteseeseestentensenbebesbenbeeteeneensensasenees 11819
Cheng Huang, Rohan M. Gejji, William E. Anderson, Venkateswaran Sankaran
Turbulent Premixed Flame Ignition and Stabilization Using a Detonation Wave (AIAA 2015-1570).........cccoovevenenenenenenennenn. 11835

Paul R. West, John L. Hoke, Brent A. Rankin, Andrew W. Caswell, Frederick R. Schauer

DETONATIONS, EXPLOSIONS, AND SUPERSONIC COMBUSTION I

Plasma-Assisted PDE and Deflagration-to-Detonation Transition (AIAA 2015-1601) .........ccccoveiriiniiniinenereeeeeeeeereee 11842
Andrey Starikovskiy, A. Rakitin

Physics of Heat-Release in Rotating Detonation Engines (AIAA 2015-1602)..........c.occooueuiiiiiniiineineincineeree ettt 11861
Douglas A. Schwer, Kailas Kailasanath

Experimental Characterization of High-Frequency Heat Flux in a Rotating Detonation Engine (AIAA 2015-1603) ................... 11878

Scott W. Theuerkauf, Frederick Schauer, Richard Anthony, John Hoke

Imaging of OH* Chemiluminescence in an Optically Accessible Nonpremixed Rotating Detonation Engine (AIAA
20050604ttt ettt bt a bttt a st e ekttt bkt e e b b ne et e s enene 11888
Brent A. Rankin, Daniel R. Richardson, Andrew W. Caswell, Andrew Naples, John Hoke, Frederick Schauer

ROCKET AND AIR-BREATHING COMBUSTION I

Study of Liquid Breakup Processes in Solid Rocket Motors (AIAA 2015-1605) ...........ccooeimiirieinennenireeeteeieeeseee e 11904
Ryoichi S. Amano, Yi-Hsin Yen, Timothy Miller, Adam Ebnit, Marlissa Lightfoot, Venke Sankaran

Eigenvalue Analysis for the Prediction of Initial Growth Rates of Thermoacoustic Instability in Rocket Motors

(ATAA 2015-16000) ........ocemiiiiiiiieci bbbt a e s ettt b et b et 11923
Moritz Schulze, Thomas Sattelmayer
The Response of Cryogenic H2/02 Coaxial Jet Flames to Acoustic Disturbances (AIAA 2015-1607)..........c.ccocevvevivinnennvcnencne 11937

David J. Forliti, Alireza Badakhshan, Jeffrey Wegener, Ivett A. Leyva, Doug G. Talley
Comparison of a Structured-LES and an Unstructured-DES Code for Predicting Combustion Instabilities in a

Longitudinal Mode Rocket Combustor (ATAA 20T5-1608)...........cccooiririiiniiiiieteee ettt ettt st s eaeen 11950
Matthew E. Harvazinski, Doug G. Talley, Venke Sankaran

Investigation of Instability Mechanisms in a Laboratory Scale GH,/GO, Combustor (AIAA 2015-1609)...........cccccoeecrvennnenne 11971
Abhinav Dasari, Logan W. White, Mirko Gamba

Boundary Conditions Treatment for Supercritical Flows with Tabulated Thermochemistry (AIAA 2015-1610) ......................... 11986

Guillaume Ribert, Xavier Petit, Pascale Domingo, Nathalie Vallée

PLASMA & LASER PROPULSION

‘W-Band Free-Space Dielectric Material Property Measurement Techniques for Beamed Energy Applications

(ATAA 20T5-T0T1) ..ttt ettt e b et e bt st b et b et b et ea e s et e e sttt b et e bt s e bt st st et eb et es e b et s ae e ebe st et et ebentebensenene 11996
Martin S. Hilario, Brad Hoff, Marcus Young, Michael T. Lanagan
Thrust Measurement of Radio Frequency Inductively Coupled Plasma Thruster (ATAA 2015-1613)........ccccccevivinininineneniennn. 12006

Takahiro Kato, Yuma Iwasaki, Takayasu Fujino, Ikkoh Funaki

Numerical and Experimental Investigation of Nanosecond-Pulsed Plasma Activated C;H4/O,/Ar Mixtures in a Low
Temperature FIow Reactor (ATAA 20T5-1614).........cccooiiiiiiieiiieieteee ettt ettt ettt sh st s et at et e b et et e sae s b e bt eaesbeebeeneensen 12013
Suo Yang, Sharath Nagaraja, Vigor Yang, Wenting Sun, Joseph K. Lefkowitz, Yiguang Ju

A Detailed Comparison of Thermal and Nanosecond Plasma Assisted Ignition of Hydrogen-Air Mixtures (AIAA
L B ) ) TR 12031
Suo Yang, Sharath Nagaraja, Wenting Sun, Vigor Yang

COMPUTATIONAL METHODS

Discontinuous Galerkin Method for Solving Magnetohydrodynamic Equations (AIAA 2015-1616)...........cccccoeriveniinncnccnencne 12047
Arnob Das Gupta, Subrata Roy



Master Equation Modeling of Nanosecond Pulse Discharge in Nitrogen in a Pin-to-Pin Geometry (AIAA 2015-

Zakari Eckert, Igor V. Adamovich

Influence of the Artificial Permittivity on Particle-In-Cell Simulation Method (ATAA 2015-1618)..........ccccocevevinineniinininiene. 12078
Min Li, Hai-Bin Tang, Jun-Xue Ren

Numerical Investigations of Cathode Surface Streamer Discharges for High-Pressure Large Gap Arc Breakdown
(ATAA 2005-T6019) ...t bbb 12085

Ashish Sharma, Laxminarayan L. Raja, Dmitry Levko

SMALL SATELLITES - MISSIONS

Flight of FRNCS-P and QuickSAT/Xen on the SHARC CubeSat Mission (AIAA 2015-1620)...........ccccoeinenneninenneeeneenenene 12095
Andrew D. Santangelo

Three-Dimensional Numerical Study of Linear Plug Micronozzles (AIAA 2015-1621)........cccccoeoiniiniiiniineineieeeeceeneeneenene 12105
Jason Pearl, William F. Louisos, Darren L. Hitt

A Review of Impending Small Satellite Formation Flying Missions (ATIAA 2015-1623)........c.cccooiviriiiiiiienieneneneneee e 12124
Saptarshi Bandyopadhyay, Giri P. Subramanian, Rebecca Foust, Daniel Morgan, Soon-Jo Chung, Fred Hadaegh

In Search of Standards for the Operation of Small Satellites (AIAA 2015-1624)...........c.ccoiriiiniiniinicere e 12141
Jeremy Straub

SYSTEMS ENGINEERING 1

Extending Model Based Systems Engineering (MBSE) for Complex Systems (AIAA 2015-1639) ..........ccccovevirennenninecnccnenene 12148

Mat O. French

A Concept of Forecasting Origin-destination Air Passenger Demand Between Global City Pairs Using Future

Socio-economic Scenarios (ATAA 20T5-1640)...........cccoeiiieiiiiieiteiteeeet ettt et e et et e st et e etesbe e bt e st eseestestestessensensessenbessesseabeeseensensens 12168
Ivan Terekhov, Volker Gollnick, Robin Ghosh

Replacing Capabilities within a System-of-Systems: An Architectural Study on how to Simplify the National

Airspace System (AIAA 2015-1641)
Matthew W. Levert, Tommer R. Ender

Future Passenger Air Traffic Modelling: Trend Analysis of the Passenger Air Travel Demand Network (AIAA

2015-1642)
Robin Ghosh, Ivan Terekhov

Threat Plane Method for Developing Operational Rules of an Autonomous Anti-Air Defense System on a Warship

against Multiple Attacking Missiles (ALAA 201S5-16043) .......c..cccoiiiiiiniiinieiicinee ettt ettt ettt st eae et et be e e 12209
Sugwan Lee, Jaemyung Ahn

CLEAN AND ALTERNATIVE FUELS

Preliminary Results from a High Pressure Optical Gas Turbine Combustor Model with 3D Viewing Capability
(ATAA 20T5-1655) ...ttt ettt ettt s bbbt s et e sttt b e a e e st s e st s et et b et et ea et et b e na e 12219
Nicholas Syred, Stephen M. Morris, P. J. Bowen, Agustin Valera-Medina, Richard Marsh

DSMC AND NON-CONTINUUM FLOWS

Coupled Rotational-Vibrational Excitation in Shock Waves using Trajectory-based Direct Simulation Monte

CaTI0 (ATAA 20T5-16056) ........coouiiiniiiieieietiete ettt ettt sttt sttt st b e e e st se st st es e bt e st eae e s ese b s esenaene s 12231
Maninder S. Grover, Paolo Valentini, Thomas E. Schwartzentruber
Effect of Injector Position on the Mixing Performance in Micro/Nanomixers (AIAA 2015-1657).......c.ccccovueeueirinnneccccnnnenene 12242

Masoud Darbandi, Moslem Sabouri, G E. Schneider
Computation of Rarefied Hypersonic Flows Using a Modified Form of the Conventional Burnett Equations (AIAA

20T5-1659)...... ettt ettt ettt a et a ke a ke a e R e e Rt s Rt A es e Rt e Rt eRen e eA e Rtk e a s e R a s e Rt eE e Rt eAen ARt en e b et et et s et et et ene s eneasenean 12248
Wenwen Zhou, Weifang Chen, Ramesh K. Agarwal
Near Continuum Gas FIOWS (ATAA 2015-16060)..............cccoeieiiiiriiierieee ittt ettt ettt et ste st sbe e bt eseeseeseestesebensesbesbeeseesesseeseeneensen 12274

Chunpnei Cai

INLETS AND NOZZLES

The Design and Performance Evaluation of Hypersonic Inlets for Scramjet Applications (AIAA 2015-16660) ................cccoeueee. 12292
Frederick Ferguson, Mookesh Dhanasar, Thomas Lawrence, Isaiah M. Blankson

Benefits of Boundary Layer Ingestion Propulsion (AIAA 2015-1667) ...........ccoeririiiiiiiiiiiieenieeseit ettt 12303
Kevin M. Sabo, Mark Drela

Pressure Based Comparison of Different Gas Turbine Ground Vortex Flows (AIAA 2015-1668) ...........cccoceovvenininninnienercnecns 12317
Jorge M. Barata, Pedro A. Manquinho, Andre R. Silva

Intake and Airframe Characterization through Composite CFD (AIAA 2015-1669)...........cccoceriiimiriiieienenieneneseee e 12335
Jehanzeb Masud, Omar Khan, Syed M. Hassan



Effect of Geometry on Exit Temperature from Serpentine Exhaust Nozzles (ATAA 2015-1670) ........cccceveveninenenenieneneeeeeenes 12346
Darrell S. Crowe, Christopher L. Martin

Performance Evaluation of Airframe-Integrated Aerospike Propulsion Systems in Off-Design Flight Conditions

(AIAA 2015-1671)
Hidemi Takahashi, Takeo Tomita, Sadatake Tomioka

PROPULSION INTEGRATION FOR AIRCRAFT DESIGN

Integrated Propeller-Wing Design Exploration for Distributed Propulsion Concepts (AIAA 2015-1672)........ccccocevvinnenecnencne 12402
Nicholas K. Borer, Mark D. Moore

Simplified Aerodynamics Models to Predict the Effects of Upstream Propellers on Wing Lift (AIAA 2015-1673) .........ccccccceneee 12418
Michael D. Patterson, Brian German

Flight Path and Wing Optimization of Lithium-Air Battery Powered Passenger Aircraft (AIAA 2015-1674) ........cccceveveenenene 12433
Julius M. Vegh, Juan J. Alonso, Tarik H. Orra, Carlos llario Da Silva

Study of Electric Aircraft Recharged by Beamed Microwave Power (AIAA 2015-1675).......c.cccccoienninneninienineneenee e 12446

Yuichiro Ozawa, Naohiro Tanaka, Hideaki Hakojima

VOLUME 15

Modeling of Electric Motor Driven Propellers for Conceptual Aircraft Design (AIAA 2015-1676) ..........cccoccovvenivinininncnccnencne 12451
Robert A. McDonald

Multi-Disciplinary Impact of Engine Parameters Upon Transport Aircraft Climb Fuel Consumption (AIAA 2015-

Timothy T. Takahashi, Christopher E. Gedeon

Numerical Research on Aerodynamic Efficiency of a VTOL GFS UAV (AIAA 2015-1678) .......ccocouvieiiiiinnniiccinneecieeneeeeenne 12484
Yifei Zhang, Lijun Xu, Haixin Chen

AIRCRAFT DESIGN METHODOLOGY

Semi-Empirical Prediction of Aircraft Low-Speed Aerodynamic Characteristics (AIAA 2015-1679) ........c.coceeviinicineiniicnenns 12497
Erik D. Olson
A Practical Method for Uncertainty Analysis in the Aircraft Conceptual Design Phase (AIAA 2015-1680) .............cccoocevvreennnn. 12513

Stein Van Haver, Roelof Vos
Alternative Energy Aircraft Range Equations and Resulting Aircraft Design Technology Extrapolation (AIAA
2015-1681)

Darcy L.
Integrating Subsystem Sizing into the More Electric Aircraft Conceptual Design Phase (AIAA 2015-1682).............cccccceceninenenene 12542

Caroline Ingram, Thomas Dendinger, Eric Inclan, Yann Charront, Katherine Handschuh, Imon Chakraborty, Elena Garcia,

Dimitri N. Mavris
Uncertainty Quantification for the Actuation Power Requirements of a Hybrid Wing Body Configuration with
Electrically Actuated Flight Control Surfaces (AIAA 2015-1683)

Daniel C. Garmendia, Imon Chakraborty, Dimitri N. Mavris

BACKGROUND-ORIENTED SCHLIEREN: RECENT ADVANCEMENTS AND APPLICATIONS IN GROUND
TEST FACILITIES

Tomographic Background Oriented Schlieren Applications for Turbomachinery (Invited) (AIAA 2015-1690) ........................... 12583
Ulrich Hartmann, Rafael Adamczuk, Jorg Seume

Development of Background-Oriented Schlieren for NASA Langley Research Center Ground Test Facilities

(Invited) (ALAA 2015-T16091)........cooiiiiiiiiiiiic s a b a et a et 12593
Brett F. Bathel, Stephen E. Borg, Eric Walker, Toshiharu Mizukaki, Stephen Jones, Austin Overmeyer, William Goad, Michelle
Clem, Edward T. Schairer

Background-Oriented Schlieren for Large-Scale and High-Speed Aerodynamic Phenomena (Invited) (AIAA 2015-

Toshiharu Mizukaki, Stephen E. Borg, Paul M. Danehy, Scott M. Murman, Tomoharu Matsumura, Kunihiko Wakabayashi, Yoshio
Nakayama

SPECTROSCOPY AND SCHLIEREN

Development of Atomic Oxygen Number Density Measurement Method by Laser Absorption Spectroscopy Using

Two High Sensitive Techniques (AIAA 2015-1693)
Ryo Morita, Makoto Matsui

Development of Combined Dual-Pump Vibrational and Pure-Rotational Coherent Anti-Stokes Raman Scattering

(DPVCARS and PRCARS) Systems and their Application to Laminar Counter-flow Flames (AIAA 2015-1694)..............c......... 12624
Aman Satija, Shenli Yuan, Robert P. Lucht, Nitkyeshranjan Bohidar




Two-color Polarization Spectroscopy Technique for Probing Collisionally Induced Resonances of Nitric Oxide

(ATAA 2015-16095) ..o 12635
Aizaz H. Bhuiyan, Aman Satija, Robert P. Lucht
Pressure Monitoring Using Hybrid fs/ps Rotational CARS (ATAA 2015-1696)..............ccccoeoiniiiniiniincinieineeneteeeeeieeeeeee e 12646

Sean P. Kearney, Paul M. Danehy
Visualization of a Sweeping Jet by Laser Speckle Retro-reflective Background Oriented Schlieren (AIAA 2015-

Laura K. Kushner, James T. Heineck, Bruce L. Storms, Robert Childs

Institutional Schlieren: A Production-Level Wind Tunnel Test Measurement (ATAA 2015-1698)...........cccoevviireneeneenecene 12666
Theodore J. Garbeff, James T. Heineck, Thomas K. McDevitt, Laura K. Kushner

HYPERSONIC AERODYNAMICS

Experimental Investigations of Aerodynamic Heating Induced by Single and Double Side-jet on a Blunted Cone

(ATAA 2015-1699) ...ttt bbbttt bbbttt bbbttt bbbttt 12677
Masato Taguchi, Koichi Mori, Keiichi Kitamura, Yoshiaki Nakamura
Integration of Optimized Leading Edge Geometries Onto Waverider Configurations (AIAA 2015-1700).........c..cccceeeveeneenencne 12692

Patrick E. Rodi
Numerical Simulation of Radiating Re-Entry Flows Around Orbital Space Vehicle: Comparison with Observed

Data (ALAA 20T5-T700)......ccooiiiiiiiiiiiii bbb a bbb 12713
Sergey Surzhikov
Sensitivity Analysis of a HIFiRE-6 Design Variant Using Minimum-Resource Statistical Designs (AIAA 2015-1702)................. 12736

Rick E. Graves, Scott E. Sherer

Aerodynamic Response Quantification of Complex Hypersonic Configurations using Variable Fidelity Surrogate

Modeling (ATAA 20T5-1703) .......oooiiiiiiiiiiiiic et a e s s s a et 12759
James Tancred, Markus P. Rumpfkeil

Shape Optimization of Axisymmetric Bodies in Hypersonic Flow for Reducing Drag and Heat Transfer (AIAA

20LS5-0T04).......oceeiieeee ettt etttk bttt e ket e skttt eb ettt e ettt n s nene 12774
Christopher Seager, Ramesh K. Agarwal

FLOW CONTROL APPLICATIONS & DEMONSTRATIONS (ACTIVE & PASSIVE) 111

Numerical and Experimental Wind Tunnel and Flight Testing of Active Flow Control for Modified NACA 64;-618

ATFTOTL (ATAA 2015-1705) ....ceeeeiieieieeteieteetee ettt ettt ettt st e s et e s et e s e s e e e s e e eseas e st s es e b e st s eneeseneesen e et emtebensea e s ene et es e et eneabeneeseneeseneeneneasn 12787
James Dianics, Duncan Ohno, Stefan Fuggmann, Jonas Lay, Daniel Heim, Hermann F. Fasel

Topology of a Trailing Vortex Flow Field with Steady Circulation Control Blowing (AIAA 2015-1706) ...........ccccccoveviennenencne 12806
Adam Edstrand, Louis N. Cattafesta

Study on the Vortex Wake of an Airfoil Equipped with Flexible Trailing Edge Fringe (AIAA 2015-1707) ......cccccvecineincencennne 12821
Zifeng Yang, Zhengkai He, Fang Chen, Hongtao Yu

Effect of Piezoelectric Actuated Winglets on the Tip Vortices (AIAA 2015-1708) .........ccocoviiiiiinininneccieeeceereee e 12834
Tufan K. Guha, Rajan Kumar

Numerical Simulation of Transonic Circulation Control (ATAA 2015-1709)..........cccooiiiriiieieieeeieeeeee ettt re e e eneeneas 12846

Matthew Forster, René Steijl
Flow Characteristics Along an Active Jets Equipped Contour Bump in a Supersonic Freestream and Its Potential

to be Applied on Transonic Aircraft for Drag Reduction: An Experimental Study (AIAA 2015-1710).........ccocevirenninnenncneene 12874
Kin Hing Lo, Hossein Zare-Behtash, Konstantinos Kontis

SPECIAL SESSION: SIMULATION OF ROTOR IN HOVER — ROTORCRAFT DG II

Comparison of CFD Hover Predictions on the S-76 Rotor (AIAA 2015-1711) ....cccooiiiiriniininirieceeteeeet e 12885
Jennifer Abras, Nathan S. Hariharan
Hover Performance Predictions for the S-76 Main Rotor Blade (ATAA 2015-1712)......c.cceiriiiieineireeeerieeeeeeeeeeiee e 12896

Antonio Jimenez Garcia, George N. Barakos

Evaluation of Rotor Hover Performance With Differing Blade Tip Shapes Using a Carefree Hybrid Methodology

(ATAA 2015-1713) ..ottt ettt ettt et sttt s ke s e b e st e s e e e st e e st s es e e b e s et es e esen e esen e et ea e ehen e e st e e et ee e st s e st en b e n e et et et et et et ene s enenteneas 12930
Amanda L. Grubb, Kevin Jacobson, Marilyn Smith, Daniel A. Wachspress, Glen R. Whitehouse

High Order Evaluation of S-76 in Hover (ALIAA 2015-1714).......ccccooiniimiiiireireteeeeet ettt ettt b e nee e 12953
Lakshmi N. Sankar, Nathan S. Hariharan, Zhihang Liu, Jeewoong Kim, T. Alan Egolf

S-76 Rotor Hover Predictions Using Advanced Turbulence Models (ATAA 2015-1715) ..c..cocoviriririnieieieieereresese s 12962
Chunhua Sheng, Jingyu Wang, Qiuying Zhao

Assessment of Planform Effects on Rotor Hover Performance (ATAA 2015-1716).........ccccviiriirinieienieenieeneeeeei e 12984

Lakshmi N. Sankar, Ritu Marpu, Nathan S. Hariharan, T Alan Egolf, Jee Woong Kim

SPECIAL SESSION: AERODYNAMIC DESIGN OPTIMIZATION OF BENCHMARK CASES II

A Study Based on the AIAA Aerodynamic Design Optimization Discussion Group Test Case-4 (AIAA 2015-1717)..........cc.c...... 12996
Stephen T. Ledoux, David P. Young, Spencer Fugal, Jonathan K. Elliott, Robin G. Melvin, William P. Huffiman



Aerodynamic Shape Optimization of the Common Research Model Wing-Body-Tail Configuration (AIAA 2015-

Song Chen, Zhoujie Lyu, Gaetan K. Kenway, Joaquim Martins
Aerodynamic Shape Optimization Benchmarks with Error Control and Automatic Parameterization (AIAA 2015-

George R. Anderson, Marian Nemec, Michael J. Aftosmis

Direct Search Airfoil Optimization Using Far-Field Drag Decomposition Results (ATAA 2015-1720)........ccccocevevenenierenenennenn. 13084
Martin Gariepy, Jean-Yves Trepanier, Benoit Malouin, Christophe Tribes

Evolutionary Optimization of Benchmark Aerodynamic Cases using Physics-based Surrogate Models (AIAA 2015-

Emiliano Iuliano, Domenico Quagliarella
Drag Minimization of an Isolated Airfoil in Transonic Inviscid Flow by Means of Genetic Algorithms (AIAA 2015-

Francesca Fusi, Giuseppe Quaranta, Alberto Guardone, Pietro M. Congedo

DBD PLASMA ACTUATORS

Effect of a Wire Exposed Electrode on Plasma Structure and Aerodynamic Performance in a DBD Plasma

ACtuAtor (ATAA 2015-1730) ..o 13129
Rao S. Mangina, Lon C. Enloe, Matthew Bliley, Richard Cook, M. G. McHarg

An Out-of-Plane Velocity Component in Dielectric Barrier Discharge Actuator Flow (AIAA 2015-1731).....c.cccccveinenncnncnene. 13143

Jillian Kiser, Kenny S. Breuer
Examination of a Plasma Actuator Model Applied to DBD Actuators for Small Aircraft Applications (AIAA 2015-

Jeff' B. Laten, Raymond P. Lebeau

Numerical Study of Three-dimensional Effects of Plasma Structure on Flow Field around DBD Plasma Actuator
(ATAA 20T5-1733) ..ottt ettt sttt ettt b et e b et e b et e bt h et e bt b e st e s st e b st ek e et e b e Rt e e h et Rt h et h bt a et et ettt b et e bt ene e 13166
Hiroyuki Nishida, Taku Nonomura, Takashi Abe

HYPERSONIC BOUNDARY LAYER TRANSITION II

Boundary Layer Instabilities Generated by Freestream Laser Perturbations (AIAA 2015-1734)........ccccccovevininnenncnnicnicneens 13180
Amanda Chou, Steven P. Schneider

Boundary-Layer Transition Experiments in the Boeing/AFOSR Mach 6 Quiet Tunnel (AIAA 2015-1735) ......ccccoovevicrvennnenene 13207
Gregory McKiernan, Brandon Chynoweth, Steven P. Schneider

HIFiRE-1 Boundary-Layer Transition: Ground Test Results and Stability Analysis (AIAA 2015-1736).........ccccocevvennenncnencne 13221

Thomas J. Juliano, Roger L. Kimmel, Sebastian Willems, Ali Guelhan, Ross Wagnild
Investigation of Mach 10 Boundary Layer Stability of Sharp Cones at Angle-of-Attack, Part 1: Experiments

(ATAA 20T5-1737) ettt ettt sttt bt e bt e bt et e bt h e b et s e st et e st et et e bt e bt e e h e e stk et eh bt e a et ettt et b et be et ene s 13237
Eric C. Marineau, George C. Moraru, Daniel R. Lewis, Joseph D. Norris, John F. Lafferty, Heath B. Johnson

Transition Experiments on Blunt Bodies with Distributed Roughness in Hypersonic Free Flight in Carbon Dioxide

(ATAA 2005-1738) ....eeieeeieeeieeieeieett ettt ettt et e st e e te e bt eteesees e e st estessessensa s et e sesaeebeeseeseeseessensensensanse s et e eseeseeseeseeneensens et enbenseeseebeeseeneeseeseeneenean 13257
Michael C. Wilder, Daniel Reda, Dinesh K. Prabhu

OVERSET/DEFORMING/MOVING MESHES

An Overset Mesh Approach for 3D Mixed Element High Order Discretizations (AIAA 2015-1739) .......cccooevivininenieneninieeenn. 13268
Michael J. Brazell, Dimitri J. Mavriplis, Jayanarayanan Sitaraman

Adjoint-based Adaptation for the Correction Procedure via Reconstruction Method on Hybrid Meshes (AIAA

2005-0740).......o oo R Rt R et 13282
Lei Shi, Zhi J. Wang

Mesh Deformation and Shock Capturing Techniques for High-order Simulation of Unsteady Compressible Flows

on Dynamic Meshes (ATAA 201S5-1741) .....ococooiiiiiiiieieeeee ettt sttt sttt eae e b e ne st eue e 13311
Abhishek Sheshadri, Jacob A. Crabill, Antony Jameson

A Simple, Efficient, High-Order Accurate Sliding-mesh Interface Approach to FR/CPR Method on Coupled

Rotating and Stationary Domains (ATAA 2005-1742) .......ccouoiiiiiiiieee ettt ettt st sb st s et et et et et e sbesbeetesaesbeebeeneenean 13326
Bin Zhang, Chunlei Liang

VOLUME 16

High-Order Moving Overlapping Grid Methodology for Aerospace Applications (ATAA 2015-1743) .........ccccceceennerececcnnnenene 13347
Brandon Merrill, Yulia Peet



TURBULENT FLOW SOLUTIONS FOR NACA 0012 AND OTHER TEST CASES FROM THE TURBULENCE
MODEL RESOURCE WEBSITE: RESIDUAL AND GRID CONVERGENCE II (INVITED)

Performance of a Newton-Krylov-Schur Algorithm for the Numerical Solution of the Steady Reynolds-Averaged

Navier-Stokes Equations (Invited) (ATAA 2015-1744) .........ccooiiiiiiieeie ettt sttt sttt ettt s bt s et ese et e ebesesenseneas 13356
David A. Brown, Howard Buckley, Michal Osusky, David W. Zingg

RANS Simulations on TMR Test Cases and M6 Wing with the Onera elsA Flow Solver (Invited) (AIAA 2015-

Vincent Gleize, Antoine Dumont, Julien Mayeur, Danie

Grid Convergence for Turbulent Flows (Invited) (ATAA 2015-1746) .........cc.cccoiiriimiiniiiiieeneereeteee ettt 13398
Boris Diskin, James Thomas, Christopher L. Rumsey, Axel Schwoeppe
Improved Convergence and Robustness of USM3D Solutions on Mixed Element Grids (Invited) (AIAA 2015-1747) ................. 13448

Mohagna J. Pandya, Boris Diskin, James Thomas, Neal T. Frink

WING AERODYNAMICS 1T

A Semi-Empirical Approach to Modeling Lift Production (ATAA 2015-1748)........c.coioiiiiiirieeeeeeree et 13517
Peter Mancini, Field H. Manar, Anya R. Jones

Reduced-Order Two- and Three-Dimensional Vortex Modeling of Unsteady Separated Flows (AIAA 2015-1749)..................... 13532
Jeff Eldredge, Darwin Darakananda

The Lift Problem in Flapping Forward Flight at Low Reynolds Numbers (AIAA 2015-1750) ........ccccccoviviniinininennieeecneene 13548
Tianshu Liu, Shizhao Wang, Xing Zhang, Guowei He

Flow around an Oscillating Tandem-Wing Power Generator (AIAA 2015-1751).......ccccoiriiriineineieee ettt 13578
Idil Fenercioglu, Berk Zaloglu, Muhammad Ashraf, John Young, Joseph Lai, Max F. Platzer

Fluid-Structure Interactions for Flexible and Rigid Tandem-Wings at Low Reynolds Numbers (AIAA 2015-1752) ................... 13595
Robin Jones, David Cleaver, Ismet Gursul

Trends in Early Vortex Formation on a Wall-to-wall Plate in Pure Plunge (ATAA 2015-1753) ......cccooiiiiieneninineneneneseeeeeenen 13617

Sidaard Gunasekaran, Aaron Altman, Kenneth O. Granlund

HYPERSONIC TEST CAPABILITIES II (INVITED)

Hypersonic Test Capabilities at Aerodynamic and Propulsion Test Unit (AIAA 2015-1784) ........cccccoviimiinenninineeeeeeereene 13637
Doug Garrard, Sharon Rigney
Design and Characterization of the Michigan Hypersonic Expansion Tube Facility (MHEXT) (AIAA 2015-1785).......ccccccoveuenee. 13648

Yasin M. Abul-Huda, Mirko Gamba

Effects of Shock-Tube Cleanliness on Slender-Body Hypersonic Instability and Transition Studies at High-

Enthalpy (ALAA 2015-1786) .........ccooviiiiiiiiiiiiiiiii bbb 13661
Nick J. Parziale, Joseph S. Jewell, Ivett A. Leyva, Joseph Shepherd

Methods for Identifying Key Features in Schlieren Images from Hypersonic Boundary-Layer Instability

EXPeriments (ALAA 20T5-T787) ..ottt ettt ettt ettt st ettt et b ettt b e st b e bbbt bt s et ettt et betebenaeaene 13672

Nathan Shumway, Stuart J. Laurence

INTERNATIONAL SYMPOSIUM ON STRAIN-GAGE BALANCES (INVITED)

Design, Manufacturing, & Commissioning of a New NLR Half Model Balance for ETW (AIAA 2015-1788) ........cccccooeeveinenne 13694
Martin Wright, Bernard R. Nahuis, Bram A. T. Noordman, Wilhelmus J. Vankan

Flexural Fillet Geometry Optimization for Design of Force Transducers used in Aerodynamic Testing (AIAA

2OT5-1789)...eeeeeeeeeee et ettt ettt a et s st a ke a ke a e Rt Rt R e A eh et e Rt sen e e R en e eR e Rt ek e et e R oA s e Rt es e Rt eAen s Rt en e e Re e e se e et et et et eneteneatenean 13709
Keith C. Lynn, Genevieve Dixon

Rotating Shaft Balances for CRORs and Propellers (ATAA 2015-1790) .......c.ccooiriiiiiiiiieienee ettt 13731
Thierry Fetet, J. F. Bret, P. Leconte, J. P. Vieira, J. F. Sechaud

On the Application of Analogue Signal Integrated Circuits in a Refurbished Side Wall Balance (AIAA 2015-1791)................... 13745
Peter Bidgood

Variable Acceleration Force Calibration System (VACS) (ATAA 2015-1792) ......ooouiiiiriiirieieeieeieiesee ettt eenes 13756

Thomas Johnson, Ray D. Rhew, Peter A. Parker, Drew Landman

SPACE OPERATIONS

A Commercial Transportation System For Robotic Lunar Exploration (AIAA 2015-1820) .........c..ccoeinininncniniecececneene 13775
Michael Tucker, Dan Dolan, David Ward
Compact Envelopes and SU-FARM For Integrated Air-and-Space Traffic Management (AIAA 2015-1822) .......ccccccevcvvvvvnnnnn. 13781

Thomas J. Colvin, Juan J. Alonso



DETONATIONS, EXPLOSIONS, AND SUPERSONIC COMBUSTION II

Development of a High Fidelity RDE Simulation Capability (ATIAA 2015-1823) ......c.ccooiiiiiiiiieireiecccree et 13800
Peter A. Cocks, Adam T. Holley, Christopher B. Greene, Martin Haas

Numerical Investigation of Shock-Induced Combustion with Unsteady Oscillation around Hypervelocity Conical

Projectile (ALAA 2015-1824) ..ot bbb 13821
Kazushige Maeda, Akiko Matsuo

ROCKET AND AIR-BREATHING COMBUSTION II

Effects of Injector Geometry on Co-Flowing Planar Jet Mixings under Supercritical Pressures (AIAA 2015-1825).................... 13830
Daiki Muto, Nobuyuki Tsuboi, Hiroshi Terashima

Prediction of Combustion Instability with Detailed Chemical Kinetics (AIAA 2015-1826) .........c.ccccerviininennenireceeeeereene 13839
Swanand V. Sardeshmukh, William E. Anderson, Matthew E. Harvazinski, Venkateswaran Sankaran

A Three-Dimensional Analysis of Swirl Injector Flow Dynamics at Supercritical Conditions (AIAA 2015-1827) ........ccoccveunee. 13858

Xingjian Wang, Hongfa Huo, Yanxing Wang, Liwei Zhang, Vigor Yang

PLASMA & LASER PHYSICS 1T

Laser Induced Fluorescence Measurements of Xenon Ion Velocity Distributions near Ceramic Surfaces (AIAA
20TS-T828).....e R R R s R h e ne 13876
Sean Walsh, Azer P. Yalin, John Williams

Thomson Scattering Measurements of Electron Density and Electron Temperature in a Nanosecond Pulse Surface

DiSCharge (ATAA 2015-1829)........coiiiiiiiiieieee ettt ettt ettt st a ettt e s e s bt sttt e bt e ae e ese e b e be s e naenean 13884
Andrew M. Roettgen, Walter R. Lempert, Igor V. Adamovich, Vitaly Petrischev

Development Studies of a New Chemical Carbon Monoxide Gas Laser (ATAA 2015-1830) ..........cccooeviireinenineceeeeeeesenee 13898
Kraig Frederickson, J William Rich, Walter R. Lempert, Igor V. Adamovich, Z. Eckert

Laser Ignition of Methane-Air Mixtures with a Rapid Compression Machine (AIAA 2015-1831).......c.cccccviininninninicnccneee 13915

Ciprian Dumitrache, Marc Baumgardner, Andrew Boissiere, Anthony Marchese, Azer P. Yalin, Amir Maria, John Roucis

Application of the Modified Drift-Diffusion Theory to Study of the Two-Dimensional Structure of the Penning

DiISCRArZe (ATAA 2015-1832).......e ittt h et h bbbt b st e et e bttt e b et e bt e bt st es et eb et es e b et e b et et et et et ebe b ebentene s 13927
Sergey Surzhikov

SMALL SATELLITES - FUSION

Feasibility of Small Unmanned Spacecraft Launches via Low Acceleration Railguns Comprising Helical Tracks

(ATAA 20T5-1834) ...ttt ettt h et et a et b et h et b e st s et e e st et a bt e bt st eb e se st h et bt bt a et ettt et b et be e ne e 13954
Alishan Hassan
OpenOrbiter Mechanical Design: a New Approach to the Design of a 1-U CubeSat (ATAA 2015-1835) ....c..cccevevivinenenencneenne 13959

Benjamin M. Kading, Jeremy Straub, Ronald Marsh

SYSTEMS ENGINEERING 11

Adapting the Systems Engineering Paradigm to Revitalize Program Control/Program Integration Processes into

USAF Complex Systems Acquisition Programs (ATAA 20T5-1862) .........cccoociriiiiiiiiieiinerestesie ettt et 13969
Raymond R. Flores

Decision Analysis Applied to Small Satellite Risk Management (AIAA 2015-1863) ........ccccoviireineiniiniereree et 13976
Katharine B. Gamble, E Glenn Lightsey

Seeking an Open Framework for Systems Engineering in Aeronautics and Astronautics (AIAA 2015-1864) ...........c.cccoeeenennne 13995
Vicki S. Johnson, Robert E. Voros

Report on the Science of Systems Engineering Workshop (AIAA 2015-1865)...........cccooiririnininininieieeteseresee et 14019
Paul D. Collopy, Bryan L. Mesmer

ENERGY EFFICIENCY AND WASTE REDUCTION

Role of Benzene on Thermal Stage Performance in a Claus Process (AIAA 2015-1887)......cc.ccoeiriiniiniinieinereeeeeeeneee 14023
Salisu Ibrahim, Ahmed Al Shoaibi, Ashwani K. Gupta

Analysis of Lift Force, Drag Force, Side Force, Pitching Moment, Yawing Moment, and Rolling Moment (ATAA

2OTS-T888).... ettt ettt h et et h e h e bt h £ b bbb a e Eea e o4 e R eh et eh et e h e et s edeh et h et eh bt e h ettt b et b et e b tene e 14032
Ryoichi S. Amano, Yi-Hsin Yen, Bryan Sinkovec, Patrick Loshek, Rodrigo Mendes Alves, Zachary Howard, Alka Gupta, Anthony
Coffey

Thermal Management in Energy Efficient Air Conditioned Buildings (AIAA 2015-1889)..........ccocoviiiinnnieiinreeccereeeene 14039

Ahmed A. Fahim, Essam E. Khalil

Use of Algebraic-Stress Model for Determination of Near-Wall Reynolds-Stresses in Turbulent Flow Over a Flat
Plate (AIAA 2015-1890)
Ryoichi S. Amano, Saman Beyhaghi




Mathematical Modeling of Air Flow and Comfort in Places of Worship (ATAA 2015-1891)........cccooiviiiiienenineneneneeseeeeeeen 14057
Essam E. Khalil

NASA ENTRY SYSTEMS MODELING PROJECT

An Overview of Technology Investments in the NASA Entry Systems Modeling Project (AIAA 2015-1892) ........cccccoevivivineenne. 14064
Michael Wright, Monica F. Hughes, Michael Barnhardt, Anthony M. Calomino
Development of the US3D Code for Advanced Compressible and Reacting Flow Simulations (AIAA 2015-1893)..........ccccccoeeee.. 14104

Graham V. Candler, Heath B. Johnson, loannis Nompelis, Vladimyr M. Gidzak, Pramod K. Subbareddy, Michael Barnhardt,
Travis W. Drayna

Radiative Heating for MSL Entry: Verification of Simulations from Ground Test to Flight Data (AIAA 2015-1894)................. 14130
Brett A. Cruden, Aaron M. Brandis, Todd R. White, Deepak Bose, Milad Mahzari

Probabilistic Design Demonstration of a Flexible Thermal Protection System for a Hypersonic Inflatable

Aerodynamic Decelerator (ALAA 2015-1895) ..ottt ettt ettt et bbbt st s et s et e bttt na et s e enes 14143
Steven A. Tobin, John A. Dec
Electron-Impact Excitation Cross Sections for Modeling Non-Equilibrium Gas (AIAA 2015-1896) ..........ccccocevevinenenccnencnnenn. 14156

Winifred M. Huo, Yen Liu, Marco Panesi, Alan Wray, Duane F. Carbon, Alessandro Munafo

Measurements and Analysis of Mars Entry, Decent, and Landing Aerothermodynamics at Flight-Duplicated
Enthalpies in LENS-XX Expansion Tunnel (ATIAA 20T5-1897).......cooriiiiiriiiiieteieetese sttt ettt st s s eaeen 14171
Matthew G. Maclean, Aaron T. Dufiene, Zakery R. Carr, Ronald A. Parker, Michael S. Holden

TRANSPORT AIRCRAFT DESIGN

Transport Category Wing Weight Estimation Using A Optimizing Beam-Element Structural Formulation (AIAA

20I5-T898)......ee AR s R h et ene 14190
Timothy T. Takahashi, Tyler Lemonds

Knowledge-Based Engineering Approach to the Finite Element Analysis of the Oval Fuselage Concept (AIAA

2005-T899)......eeiie e R R R a et eee 14217
Sander De Smedt, Roelof Vos

VOLUME 17
The Right Single-Aisle for the Future Market (ALAA 2015-1900)............cccoiriiiiiiiniriiieiinieeeeeeseete ettt esee s nesenene 14232
Tim Lammering, Tom Schneider, Eike Stumpf
Conceptual Design of a Mach 0.95 Cruise N+1 Commercial Transport (AIAA 2015-1901) ........ccooceciviimiinennenineeececeenenene 14245
Cameron Langley, Rachel Burt, Nirali Patel, Isais Martinez, Armando Leon, Timothy T. Takahashi
Variable Camber Impact on Aircraft Mission Planning (AIAA 2015-1902) .........ccoooiiirininininininieeet et 14276

Fabian N. Peter, Kristof Risse, Florian Schueltke, Eike Stumpf

AIRCRAFT DESIGN CASE STUDIES

Design and Flight Test Study of a VTOL UAV (ATAA 2015-1903) ........coooviiiiiiiiiiiiiiii e 14287
Zafer Oznalbant, Mehmet S. Kavsaoglu

C-17 Conversion System for Fire Fighting Operations (AIAA 2015-1904) ........c..cccoviiiiiiininenetcteenee et 14303
Cees Bil, Michael Walsh

Design of a Severe Storm Research UAS (ATAA 2015-1905).........coiiiiiiiiiiieieteee ettt sttt ettt ettt sb et saesbeebeeseenees 14314
Alyssa S. Avery, Jamey D. Jacob

Conceptual Study and Prototype Design of a Subsonic Transport UAV with VTOL Capabilities (AIAA 2015-1906).................. 14329
Kamran Turkoglu, Shayan Najafi

Assessment of Potential Benefit of Formation Flight at Preliminary Aircraft Design Level (AIAA 2015-1907) ........cccoccovvenenenne. 14344

Yaolong Liu, Kristof Risse, Eike Stumpf, Katharina Schaefer

AERODYNAMIC DIAGNOSTICS TOOL FOR SUPERSONIC AND HYPERSONIC FLOWS

Measurements of Ablation-Products Transport in a Mach 5 Turbulent Boundary Layer using Naphthalene PLIF
(ATAA 2015-T912) .o bbb 14359
Chris Combs, Noel T. Clemens

Model Deformation Measurements of Sonic Boom Models in the NASA Ames 9- by 7- Ft Supersonic Wind Tunnel

(ATAA 20T5-T913) ..ottt ettt h ettt e b et b et h et b e et s e st e e st et e bt e bt st b e s st b et st b et e a et ettt et b et be e ene e 14385
Edward T. Schairer, Laura K. Kushner, Theodore J. Garbeff, James T. Heineck

Direct Measurements of Skin Friction at AEDC Hypervelocity Wind Tunnel 9 (AIAA 2015-1914) .......c.cccoeueiinnnnciccnnnenne 14402
Ryan J. Meritt, Joseph A. Schetz, Eric C. Marineau, Daniel R. Lewis

Development of Particle Image Velocimetry in a Mach 2.7 Wind Tunnel at AEDC White Oak (AIAA 2015-1915) ... 14424

Jonathan M. Brooks, Ashwani K. Gupta, Michael Smith, Eric C. Marineau



AERODYNAMIC SURFACE MEASUREMENTS

Error Source Studies of Direct Measurement SKin Friction Sensors (AIAA 2015-1916) .........ccoocoevieiririenienenieneneseeeee e 14438
Ryan J. Meritt, Jeffrey M. Donbar, Nick J. Molinaro, Joseph A. Schetz

Characterization of an Optical Moiré Wall Shear Stress Sensor for Harsh Environments (AIAA 2015-1917).........cccooevvvecenenene 14458
David A. Mills, Tai-An Chen, Mark Sheplak

Investigation of a Photonic Wall Pressure and Shear Stress Sensor (AIAA 2015-1918).......cc.ccoveiriiniiniinereeeeeeeeeeseee 14471
Amir Hosein Zamanian, Tindaro loppolo

Measuring Shear Stress with a Microfluidic Sensor to improve Aerodynamic Efficiency (AIAA 2015-1919).......c.cccccevvivvinenne 14477
Christopher N. Hughes, Diganta Dutta, Yashar Bashirzadeh, Kareem Ahmed, Shizhi Qian

Accuracy and Survivability of Distributed Fiber Optic Temperature Sensors (AIAA 2015-1920) ........cccccevevininenenieneneneeeenes 14487
Nur Aida Abdul Rahim, Matthew A. Davis, Luke Routhier, Jason Chevalier, Joseph Bos, Stephen Kreger, Eric Sanborn,
Chang

Bio-Inspired Air Data Sensing Probe for High Angles of Attack and Sideslip (ATAA 2015-1921)........ccoceoviiiininininniceecneene 14500
Saeed Farokhi, Ray Taghavi, Shahriar Keshmiri

High Temperature, High Frequency Fiber Optic Strain Measurement System (AIAA 2015-1922) ........cccoviieiiinnnncnccnnnenene 14509

Matthew A. Davis, Janet R. Pedrazzani, Robert Hull, Matthew Castellucci

WEAPONS AERODYNAMICS: MISSILE/PROJECTILE/GUIDED-MUNITIONS, CARRIAGE & STORE
SEPARATION

Effects of Turbulence Model on Prediction of Hot-Gas Lateral Jet Interaction in a Supersonic Crossflow (AIAA

2015-1923).....eiieee ettt bt e bRkt a s a ettt s ettt b ettt e b b st n et enene 14520
James Despirito

The Effect of Canard Interactions on Aerodynamic Performance of a Fin-Stabilized Projectile (AIAA 2015-1924)..................... 14542
Sidra 1. Silton, Frank Fresconi

CFD Database for the Development of a Non-Linear Model for Rolling Moment (ATAA 2015-1925) .....ccccocevivininenienenenenienn. 14561
Anthony Nelson, Gregory McGowan, Frankie G. Moore

Statistical Analysis of Jettison Ejection Scenarios (AIAA 2015-1926) ...........ccccoviriiiiiiinininiiciiininecicee ettt enes 14588
Patrick H. Reisenthel, Daniel J. Lesieutre, Omar E. Quijano

APPLIED CFD & NUMERICAL CORRELATIONS WITH EXPERIMENTAL DATA ITI

Evaluation of Five Turbulence Models for Accurate Numerical Simulation of 2D Slot Nozzle Ejector (AIAA 2015-
TO28) ...tk h ek a btk Rt h ekt e b bkttt e bbb et s s bttt et bbb s sens 14607
Colin Graham, Ramesh K. Agarwal

Application of a New One-Equation Turbulence Model Based on k-® Closure to Flow in S-Ducts (AIAA 2015-

T929) ..ttt a ks h et h et s et R ARt e Rt R e R £ eRen e es e Rt ek e At R et e Rt seR e e A e Rt et en e ke Rt R en e e s e At es et et enteh et e st et eneeseneeseneeteneane 14637
Xu Han, Timothy Wray, Colin Fiola, Ramesh K. Agarwal

Simulation of Atmospheric-Entry Capsules in the Subsonic Regime (AIAA 2015-1930) .......c.cccoviiiniininnenenceneeneeeeeeeene 14654
Scott M. Murman, Robert Childs, Joseph Garcia

Aerodynamics of Finite Cylinders in Quasi-Steady FIow (ATAA 2015-1931).......ccoooiiiiiinininineneeeeteeeet et 14675

Daniel Prosser, Marilyn Smith

LOW SPEED, LOW REYNOLDS NUMBER & VSTOL / STOL AERODYNAMICS

Enhancing Lift on a Flat Plate using Vortex Pairs Generated by Synthetic Jet (AIAA 2015-1932).......ccccccvviiiiiinnnncirennnenene 14691
Xi Xia, Kamran Mohseni

Open-Loop Flow Control At Low Reynolds Numbers Using Periodic Airfoil Morphing (AIAA 2015-1933) .....c.cccovivvienvcnencne 14708
Gareth R. Jones, Marco T. Debiasi, Yann Bouremel, Matthew J. Santer, George Papadakis

Aerodynamics of Low Reynolds Number Axial Compressor Sections (AIAA 2015-1934) .........cccooiiiiiiiiiienenineneseeese e 14723
Andrea Maffioli, Cesare Hall, Sam Melvin

Numerical Investigations of Ducted Fan Hover Performance for FIW Applications (AIAA 2015-1935).......cccocoovenninnencicnencne 14738

Chunhua Sheng, Qiuying Zhao, Naipei P. Bi
Analysis of the Flow Field Around the Wing Section of a Fanwing Aircraft Under Various Flow Conditions (AIAA

2015-1936).......eceee bbb bbb st et bbb 14754
Bayindir H. Saracoglu, Guillermo Paniagua

Outwash Measurements of a Dual Impinging Jet Scale Model (ATAA 2015-1937) .....ccoouiiiiriineineincicece ettt 14763
Leighton M. Myers, Dennis K. McLaughlin

Numerical Simulation of Twin Impinging jets in Tandem through a Crossflow (ATAA 2015-1938) .........cccooeiivinininnineinicneene 14782

Diana F. Vieira, Jorge M. Barata, Fernando P. Neves, Andre R. Silva

TRANSONIC & SUPERSONIC AERODYNAMICS

Reynolds-Averaged Navier-Stokes Simulations of Shock Buffet on Half Wing-Body Configuration (AIAA 2015-
T939) ..t h ekt h b st s h e h et h ket e e E bkt a et a bbbttt s ks ettt b ettt e b s aens 14798

Fulvio Sartor, Sebastian Timme



Numerical Prediction of Planar Shock Wave Interaction with a Cylindrical Body (AIAA 2015-1940)..........ccccccovvevinivninenennenn. 14814
Vishal A. Bhagwandin

Investigations of Underexpanded Moist Air Sonic Jets from Axisymmetric Convergent Nozzles (AIAA 2015-1941).................... 14835
Ryotaro Mine, Daisuke Ono, Yoshiaki Miyazato

SPECIAL SESSION: AERODYNAMIC DESIGN OPTIMIZATION OF BENCHMARK CASES III

Transonic Airfoils and Wings Design Using Inverse and Direct Methods (ATAA 2015-1943) ..........ccoeimiinennennenniececneene 14845
Mengmeng Zhang, Arthur W. Rizzi, R K. Nangia

Application of OPTIMENGA_AERO to Constrained Aerodynamic Design (AIAA 2015-1944)............coovevinininenenieneneneeeenes 14862
Boris Epstein, Sergey Peigin

Comparison of Inexact- and Quasi-Newton Algorithms for Aerodynamic Shape Optimization (AIAA 2015-1945) ..................... 14919
Alp Dener, Gaetan K. Kenway, Jason E. Hicken, Joaquim Martins, Zhoujie Lyu

Large-Scale Aircraft Design Using SU2 (ATIAA 2015-1940) ........cccooiriiiiiiniiiicireteteeetctetet ettt ettt 14935
Francisco Palacios, Thomas D. Economon, Juan J. Alonso, Andrew D. Wendorff

Control Point-Based Aerodynamic Shape Optimization Applied to AIAA ADODG Test Cases (AIAA 2015-1947)..................... 14955
Daniel J. Poole, Christian B. Allen, T. Rendall

Adjoint-Based Aerodynamic Optimization of Benchmark Problems (AIAA 2015-1948).........ccccoiiiiniiniinceneeereeeeeee 14975

Sivakumaran Nadarajah, Francois Bisson

CFD SOLUTION ADAPTATION & OPTMIZATION

Time-Averaged Steady Vs. Unsteady Adjoint: A Comparison for Cases with Mild Unsteadiness (AIAA 2015-1953) .................. 14990
Jan Hueckelheim, Shenren Xu, Mateusz Gugala, Jens-Dominik Miiller

Optimization with LES -- Algorithms for Dealing with Sampling Error of Turbulence Statistics (AIAA 2015-1954) .................. 15004
Chaitanya Talnikar, Patrick J. Blonigan, Julien Bodart, Qiqi Wang

A Hybrid Petrov-Galerkin Method for Optimal Output Prediction (AIAA 2015-1956)........c.cccooeiriminiiiineincineeesee e 15015
Steve Kast, Johann P. Dahm, Krzysztof Fidkowski

A Computational Approach to Slosh Damping with Floating Magnetoactive Micro-baffles (AIAA 2015-1957) .......cccoccovveveuenne 15038
Vijay Santhanam, Mark Ricklick, Dae Won Kim, Sathya N. Gangadharan

A Multi-Mesh CFD Technique for Adaptive Mesh Solutions (AIAA 2015-1958)............ccccccimirmiriiiiennnneeetrreteeeeeeee e 15045
Charles W. Jackson, Christopher J. Roy

Analysis of a Turbine Flow Meter Calibration Curve Using CFD (AIAA 2015-1959)......c.ccccooiiiniinieneeneeeeeeieeeeesee e 15058

Carl Tegtmeier, Phuriwat Anusonti-Inthra, James Winchester

PLASMA ACTUATORS AND FLOW CONTROL

The Effects of Laser Plasma Discharge on a Separating Boundary Layer (AIAA 2015-1960) ...........cccooveiieneninineneneneneeeeeees 15070
Alfram V. Bright, Nathan R. Tichenor, Richard Wlezien, Kevin Kremeyer
Supersonic Cavity Control Using Plasma Actuators (ATAA 2015-1961) .........ccccoviiiiiiiiiiiciinieciceeeeete et 15093

Nathan J. Webb, Mo Samimy

Dynamics of Charge Transfer and Energy Coupling in Surface Discharges on psec to MSEC Time Scales (AIAA
2015-1963)
Sergey B. Leonov,

'gor V. Adamovich,

VOLUME 18

Experimental Study of a Magnetohydrodynamic Plasma Actuator in Quiescent Atmospheric Air (AIAA 2015-

Young-Joon Choi, Miles Gray, Jayant Sirohi, Laxminarayan L. Raja

SEPARATED FLOWS

Effect of Free-Stream Turbulence on the Structure and Dynamics of Laminar Separation Bubbles (AIAA 2015-

T905) .ttt b bbbt h bbb st h e e et h et b et e h e Eea e eeea e h e £ eh et e b et e bt Eeh e e e Rt et h ek en e bt e bt e st st e sttt tene et 15138
Shirzad Hosseinverdi, Hermann F. Fasel

Implicit LES of Turbulent, Separated Flow: Wall-Mounted Hump Configuration (AIAA 2015-1966) .............ccoceeveeveeneenencne 15160
Susheel Kumar Sekhar, Nagi N. Mansour, David Higuera Caubilla

Flow Features of the Near Wake of a Flat Plate With Turbulent Separating Boundary Layers (AIAA 2015-1967) ..................... 15173
Man M. Rai

Prediction of Separation with a Third-Order-Moment Model (ATIAA 2015-1968)...........cccceriiniiniiniinereeeeeeeeeee e 15200

Michael E. Olsen



SHEAR LAYERS

Streamwise Vortices in Plane Mixing Layers Originating from Laminar Or Turbulent Initial Conditions (AIAA

20T5-T969)...... ettt a b b £ bt e b et bt e bt b a e e a e a4 e R ekt h e e e h e e e R e ARt h et eh e bt e a et et et bt e bbbt ne e 15214
William A. McMullan, Stephen J. Garrett

Application of the Lattice Boltzmann Method to Shear Layer Flows (AIAA 2015-1970) .......cccccccoviimiiiniinenineireececeenenene 15231
Benjamin M. Duda, Ehab Fares, Rupesh Kotapati

DNS Study on the Evolution of Vortical Packets and Their Interactions in Boundary Layer (ATIAA 2015-1971) .........ccccccoeene. 15244
Yonghua Yan, Chaoqun Liu, Yigian Wang

Spectral Scaling in a Supersonic Reattaching Shear Layer (AIAA 2015-1972) .....ccccviiriiniinienerereeeeieeeiesee et 15266
Timothy J. Leger, Jonathan Poggie

Reynolds Number Effects on Airfoils in Reverse FIow (AIAA 2015-1973).....c.cc.coiiiiiniiiieneereteecee ettt 15284

Andrew H. Lind, Luke R. Smith, Joseph Milluzzo, Anya R. Jones

SHOCK BOUNDARY LAYER INTERACTION

Transition Effect on Shock Wave / Boundary Layer Interaction at M=1.47 (AIAA 2015-1974) ........ccccccevimnnieiinnnececnnneene 15299
Pavel A. Polivanov, Andrey Sidorenko, Anatoly Maslov

Transition Location Effects on Normal Shock Wave--boundary Layer Interactions (AIAA 2015-1975).......cccocevveniinnencccneene 15310
Todd S. Davidson, Holger Babinsky

Sidewall Interaction of a Supersonic Flow over a Compression Ramp (AIAA 2015-1976) .........cccoceovininininienneniinccnceeieeeieene 15322

Nicholas J. Bisek

Unsteadiness in Shock Wave Boundary Layer Interactions across Multiple Interaction Configurations (AIAA
20IS5-T9TT) .o bbbt 15348
James A. Threadgill, Paul J. Bruce

TURBULENCE MODELING IIT

Investigation of Hybrid RANS-LES Methods to Understand Their Predictive Capabilities in Flows with

Separation (ATAA 20TS5-1978) .......coiieieeeeet ettt ettt ettt a bt s et s st ea et b e bt b e a et sa st ene et enene 15365
Nishan Jain, James D. Baeder

Cut-Cell Method Based Large-Eddy Simulation of a Tip-Leakage Vortex of an Axial Fan (AIAA 2015-1979)...........ccccccevvnenne 15381
Alexej Pogorelov, Matthias H. Meinke, Wolfgang Schroeder, Roland Kessler

High Order LES for Supersonic Backward-facing Step Flow with Turbulent Inflow (AIAA 2015-1980) ..........ccccooviviinivenencne 15393

Shuhyi Chern, Greg Lobser, Michael Schoonmaker, Chaoqun Liu
Recent Improvements in the Formulation of Mode I1I of ZDES (Zonal Detached Eddy Simulation) for WMLES

Use at Rep > 10% (ATAA 2015-1981)..........ouvuuiieriieoeiiocees s ssssessss s sssesssse s ssse st et sss s s s 15408
Nicolas Renard, Sebastien Deck
Potential of the Elliptic Blending Reynolds Stress Model for Use in Hybrid RANS-LES Methods (AIAA 2015-1982)................. 15431

Rajib Roy, Michael K. Stoellinger

TURBULENT BOUNDARY LAYERS

Compressible Turbulent Boundary Layer Simulations: Resolution Effects and Turbulence Modeling (AIAA 2015-

Jonathan Poggie
An Approximate Turbulent Pressure Fluctuation Frequency Spectra for a Finite Supersonic Plate (AIAA 2015-

Lawrence J. Dechant, Justin A. Smith
Investigation of Numerical Schemes for Direct Numerical Simulations of Supersonic Boundary Layers (AIAA

2005-T986)........ooeiniiiiiee Rt R e a et eee 15498
Christopher 1. Morris
Implicit Large-Eddy Simulations of Zero-Pressure Gradient, Turbulent Boundary Layer (AIAA 2015-1987)........cccccccoevvenenne 15528

Susheel Kumar Sekhar, Nagi N. Mansour

NEW CAPABILITIES IN GROUND TEST FACILITIES IT

Commissioning of a Polysonic Wind Tunnel at the Florida State University (AIAA 2015-2015) ........c.ccoioninninninniecnecneene 15538
David H. Van Every, Scott Best, John A. Strike, Rajan Kumar

Low Power Plasma Facilities for the Investigation of Gas-Surface Interaction at the University of Kentucky (AIAA

2005-2006)........ccumiiiiiiie bbbt 15551
Michael Winter, Helmut Koch

Extension of LENS Shock Tunnel Test Times and Lower Mach Number Capability (AIAA 2015-2017)..........ccccoveecrcennnenene 15564
Aaron T. Dufirene, Matthew Maclean, Timothy Wadhams, Michael Holden

Development of the WVU Small Microgravity Research Facility (SMiRF) (AIAA 2015-2018)........c.cccconiininneninineeeeecreene 15572

John Kuhlman, Kyle Phillips



MOIRE Thermal Vacuum Structural Stability Testing (ATAA 2015-2019).........ccoriiiiininirineneeteteeee ettt 15591
David Waller, Jeanette L. Domber, Chris Price, Rusty Schweickart, Ryan T. Thompson, Kevin Whiteaker

ADVANCES IN TEST TECHNIQUES, TEST MANAGEMENT, & EFD/CFD INTEGRATION

Strain Gage Loads Calibration Testing With Airbag Support for the Gulfstream III SubsoniC Research Aircraft
Testbed (SCRAT) (AIAA 2015-2020)....

William A. Lokos, Eric J. Miller, Larry D. . Holguin, David C. Neufeld, Ronnie Haraguchi

Motive Methods of Heat Flux Measurement in Stagnation Ablation Test (AIAA 2015-2021).......cccccoviiniinennenineeceeecreene 15627
He Gao, Lianzhong Chen, Dongbin Ou, Yonghui Dong, Haiqun Chen, Xiang Liu

Numerical Study of the High-Speed Leg of a Wind Tunnel (AIAA 2015-2022).........c.ccccouiiiimiiineineinceneenee ettt 15636
Sudheer Nayani, William L. Sellers, Scott E. Brynildsen, Joel L. Everhart

Assessment of New Load Schedules for the Machine Calibration of a Force Balance (AIAA 2015-2023) .....c..cccovvevevvveninennennn. 15651

Norbert M. Ulbrich, Robert Gisler, Ryan Kew
Boundary Corrections for Wind Tunnel Testing of Large Ground Vehicles in Strong Crosswind Conditions (AIAA

2005-2024)......cmiiiniii e h R R Rt R e a Rt eee 15666
Colin P. Britcher, Wael Mokhtar
Numerical Investigation of Wall Mounting Effects in Semi-Span Wind-Tunnel Tests (AIAA 2015-2025) .........ccoceovevnennccnenene 15675

Mohamed Bouriga, Frangois Morency, Julien Weiss

SOLUTION ADAPTIVE MESHING., ERROR ESTIMATION AND UNCERTAINTY QUANTIFICATION
TECHNIQUES

Anisotropic Norm-Oriented Mesh Adaptation for Compressible Flows (AIAA 2015-2037) .......ccooeciviiimiineninenineeeiceeeneenenens 15691
Adprien Loseille, Alain Dervieux, Frederic Alauzet
Adaptive Optimization-Based Smoothing for Tetrahedral Meshes (AIAA 2015-2038) ........ccccooeineiniiniineirccceceeeeeene 15709

Steve L. Karman
Metric-Based Anisotropic Mesh Adaptation for Three-Dimensional Time-Dependent Problems Involving Moving

GEOMELIieS (ALAA 2015-2039) ..ottt ettt ettt bbbt eaeebt e st e st e st et e s e b et e ebesh e e bt es e eseehtes b e s et et e saenb e bt eaesheebeeneent s 15731
Nicolas Barral, Frederic Alauzet, Adrien Loseille

A Comparison Between Local h-Refinement and a Novel r-Refinement Method (AIAA 2015-2040)...........c.cccoveiniinennennenenne. 15750
James R. Grisham, Nandakumar Vijayakumar, Guojun Liao, Brian H. Dennis, Frank K. Lu

Multigrid Strategies Coupled with Anisotropic Mesh Adaptation (AIAA 2015-2041)..........cccccoveiriiniiniineineieceeceeeee e 15762
Victorien Menier, Adrien Loseille, Frederic Alauzet

An Anisotropic Adjoint-Based hp-Adaptive HDG Method for Compressible Turbulent Flow (AIAA 2015-2042) ....................... 15782

Michael Woopen, Georg May

SMALL SATELLITES —- TECHNOLOGIES 11

Information-Driven Systems Engineering Study of a Formation Flying Demonstration Mission using Six CubeSats

(ATAA 2015-2043) ...ttt ettt h ekttt ekttt b et b et nenenene 15794
Giri P. Subramanian, Rebecca Foust, Derek Chen, Stanley Chan, Younes Taleb, Dayne L. Rogers, Jobin Kokkat, Saptarshi
Bandyopadhyay, Daniel Morgan, Soon-Jo Chung, Fred Hadaegh

A CubeSat Mission and Configuration Analysis for Locating and Mapping Spot Beams of Geostationary Comm-

Satellites (ALAA 2015-2044) ...........coiiiiiiiiic ettt b st b bbb 15824
Jacob A. Lasarge, Jonathan Black

TOPICS IN TERRESTRIAL ENERGY

Mixture Preparation Effects on Distributed Combustion (ATAA 2015-2075)......c.c.coiririnininieneneieete ettt 15840
Ahmed E. Khalil Hasan, Ashwani K. Gupta

Experimental Investigation of the Effects of Central Fuel Injectors on Premixed Swirling Flames (AIAA 2015-

Nicholas Syred, Fares A. Hatem, Agustin Valera-Medina, Richard Marsh, P. J. Bowen
Natural Ventilation System Versus Air Conditioning for Temperature Distribution in King Tutankhamuns's

Gallery, Egyptian Museum (ATAA 2015-2077) .....ccoveuiueirirniieieictrieteietcettstst ettt et ettt st sttt ettt esebeseseatse et beseaenesnesenean 15855
Ahmed H. Zaki, Essam E. Khalil, Esmail M. Bialy, Waleed Abdelmaksoud

Tensile Strength and Elongation of Thermoset Polymer Composites for Self-Healing (AIAA 2015-2078)..........ccccvveueervennnenne 15863
Ryoichi S. Amano, Arun Matt, Qianyi Zhang, Shawn Strong

Numerical Investigation Of Stratum Ventilation Performance In Office Room (AIAA 2015-2079).......ccccovivinininenncnncneenenene 15869

Ahmed F. Elharoun, Esmail M. Bialy, Ahmed A. Fahim, Essam E. Khalil

AEROTHERMODYNAMICS IT1 / OTHER THERMOPHYSICS TOPICS

An Expedient for Alleviating Aerodynamic Heating and Drag on Capsule Forward Heat Shield (ATIAA 2015-2080) .................. 15877

Naoki Morimoto, Jun Yamashita, Shigeru Aso, Yasuhiro Tani



Blackout Analysis of Small Reentry Vehicles (AIAA 2015-2081) .......cccoriiiiiiiiiiieieieieresteste ettt ettt ettt s s eaees 15887
Sahadeo Ramjatan, Thierry E. Magin, Thorsten Scholz, Vincent Van Der Haegen, Jan Thoemel

Adjoint-Based Gradient Calculations for Projected-Force Objective Functions in Viscous, Nonequilibrium

Hypersonic Environments (AIAA 2015-2082)
Sean R. Copeland, Francisco Palacios, Juan J. Alonso

The Effect of Applied Magnetic Field on Arc Spin Rate in High Pressure Arc Heaters (AIAA 2015-2083)..........cocecciennnenne 15952
Joseph M. Sheeley, James A. Reed, Chris Rudolf, Michael Turri

Numerical Study on Surface Oxidation of Carbonaceous Nano- and Micro- Particles in a Heavily Sooting Ethylene

Turbulent Jet Flame (ATAA 2015-2084) ..ottt ettt ettt sttt et e et e s e ae e es e st es e et es e beseeseneesenteseneesenseneaseneeseneas 15963
Masoud Darbandi, Majid Ghafourizadeh, G E. Schneider

UNIVERSITY SPACE SYSTEMS PROGRAMS AND MICROGRAVITY FLIGHT ACTIVITIES

Fifteen Years of the “Microgravity Research Team” (MRT) Project Course at West Virginia University (AIAA

20T5-2085).......ceeeiiieteiee etk ek bbbk bttt bbbttt bbbttt 15974
John Kuhlman
Dynamic Thermal Management for Aerospace Technology: A Review and Outlook (AIAA 2015-2086) ...........cccoceovvveeeenecnencne 15989

Tim Fisher, Kirk Yerkes, Larry Byrd, Jayathi Murthy, Andrew Alleyne, Mitch Wolff, Stephen D. Heister, John Doty

U.S. Naval Academy Small Satellite Program: Leveraging Small Satellites for Engineering Education and
ReSearch (ALAA 2015-2087) ..o a bbb 16010
Jin S. Kang, Bob Bruninga, Tae W. Lim

Author Index





