
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 978-1-7138-4352-8 

Applied Aerodynamics 

Online 
2-6 August 2021 

Volume 1 of 4 

Papers Presented at the AIAA Aviation Forum 2021 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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  
12700 Sunrise Valley Drive, Suite 200, Reston, VA 20191, USA. 

Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

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



TABLE OF CONTENTS 

 

VOLUME 1 

AERO-PROPULSIVE INTERACTIONS I 

ACOUSTIC IMPACT ON FAN FLUTTER CHARACTERISTICS IN SHORT AERO ENGINE 

INTAKES ............................................................................................................................................................. 1 

Rainer Schnell, Christian Frey 

AERODYNAMIC PERFORMANCE OF AN AIRCRAFT WITH AFT-FUSELAGE BOUNDARY 

LAYER INGESTION PROPULSION ............................................................................................................... 18 

Biagio Della Corte, Martijn Van Sluis, Arvind Gangoli Rao, Leo L. Veldhuis 

AERODYNAMIC SHAPE OPTIMIZATION OF AN S-DUCT INTAKE FOR A BOUNDARY 

LAYER INGESTING ENGINE ......................................................................................................................... 44 

Christopher Chiang, David Koo, David W. Zingg 

AERO-PROPULSIVE INTERACTIONS II 

EXPLORATION OF OPTIMAL PROPULSION SYSTEM AIRFRAME INTEGRATION 

DESIGN CONCEPTS FOR A LOW BOOM SUPERSONIC AIRCRAFT ....................................................... 68 

Rumed Imrak, Emre Karaselvi, Bulent Tutkun, Melike Nikbay 

SIMULATIONS OF AN UNDEREXPANDED ROUND JET USING THE LATTICE-

BOLTZMANN METHOD ................................................................................................................................. 90 

Jonas Verrière, James E. Kopriva 

AERODYNAMIC OPTIMIZATION OF WING-MOUNTED PROPELLER CONFIGURATIONS 

FOR DISTRIBUTED ELECTRIC PROPULSION ARCHITECTURES ........................................................ 106 

Matthew A. Clarke, Racheal M. Erhard, Jordan T. Smart, Juan Alonso 

CFD SIMULATION OF INTERNAL FLOW WITHIN THE ELECTRIC MOTOR POWERED 

AERO-ENGINE SIMULATOR (EMPAS) ASSEMBLY ................................................................................ 125 

Adam Preece, Houda Bdeiwi, Chris Jorgens 

AEROELASTIC INTERACTIONS I 

FLUTTER ANALYSIS SOLUTION STABILIZATION FOR THE PK-METHOD ...................................... 143 

Weixing Yuan, Xiaoyang Zhang, Dominique C. Poirel 

NUMERICAL INVESTIGATION OF VORTEX-INDUCED VIBRATION AT RE = 8M ........................... 155 

Xingeng Wu, Anupam Sharma 

AUTOMATED FLUID STRUCTURE INTERACTION OF NASA CRM WING ......................................... 166 

Benjamin M. Duda, Jonathan Arata, Joaquin Gargoloff, Gregory M. Laskowski 

SPECIAL SESSION: DIVE I 

DIVE OVERVIEW .......................................................................................................................................... 180 

James A. Pritchard, David Findlay 



CREATE KESTREL CFD PREDICTIONS OF LPD 17 AIRWAKE WITH COMPARISONS TO 

WIND TUNNEL DATA .................................................................................................................................. 197 

Ryan M. Czerwiec, Bradford Green, Susan Polsky 

CONFIDENCE AND CREDIBILITY STUDIES OF AN ACTUATOR LINE MODEL FOR 

TILTROTOR DYNAMIC INTERFACE SIMULATIONS ............................................................................. 219 

Eric Lynch, Eric Hayden, Susan Polsky 

ATMOSPHERIC BOUNDARY LAYER TURBULENCE SIMULATION FOR SHIP AIRWAKE 

CFD APPLICATIONS ..................................................................................................................................... 236 

Jeremy D. Shipman, Jonghoon Bin 

TRUTH DATA FOR DIVE V&V .................................................................................................................... 251 

Mark J. Silva, James K. Barber 

SPECIAL SESSION: DIVE II 

USING VIRTUAL SIMULATION TO ENHANCE ROTORCRAFT SHIPBOARD FLIGHT 

TESTING ......................................................................................................................................................... 265 

Donald Gaublomme, Tyler Fean, Robert Calvillo, Zachary Smith 

BASELINE FOR VIRTUAL DYNAMIC INTERFACE ................................................................................. 278 

Zachary F. Smith 

IN SITU DETECTION AND ANALYSIS OF SHIP AIR WAKES FROM A US NAVY 

RESEARCH VESSEL ...................................................................................................................................... 294 

Murray R. Snyder, Kanishke Gamagedara, Taeyoung Lee, James A. Pritchard 

UNSCENTED KALMAN FILTER FOR INS/GNSS DATA FUSION WITH TIME DELAY ...................... 304 

Kanishke Gamagedara, Taeyoung Lee, Murray R. Snyder 

AERO-PROPULSIVE INTERACTIONS III 

COMPARISON OF TECHNIQUES FOR THE ESTIMATION OF FLOW PARAMETERS OF 

FAN INFLOW TURBULENCE FROM NOISY HOT-WIRE DATA ............................................................ 313 

Luciano Caldas, Carolin A. Kissner, Maximilian Behn, Ulf Tapken, Robert Meyer 

PERFORMANCE ANALYSIS OF A SERPENTINE INLET DESIGN FOR AN UNMANNED 

AERIAL VEHICLE ......................................................................................................................................... 331 

Jacob A. Brandon, Clifford A. Whitfield, Colin W. Trussa, Matthew McCrink 

LARGE EDDY SIMULATION (LES) OF AEROSPIKE NOZZLE ASSISTED SUPERSONIC 

RETRO-PROPULSION (SRP) ........................................................................................................................ 348 

Debdoot Ghosh, Humrutha Gunasekaran 

AERODYNAMIC SHAPE OPTIMIZATION I 

AERODYNAMIC SHAPE OPTIMIZATION FOR UNSTEADY FLOWS WITH APPLICATION 

TO LAMINAR FLOWS ................................................................................................................................... 359 

Kwesi P. Apponsah, David W. Zingg 

MULTI-CRITERIA MULTI-CONSTRAINED AERODYNAMIC OPTIMIZATION OF CIVIL 

TILTROTOR EMPENNAGE SURFACES ..................................................................................................... 379 

Andrea Battiston, Rita Ponza, Ernesto Benini, Gianni Bernini, Matteo Pecoraro 



DYNAMIC GEOMETRY CONTROL FOR ROBUST AERODYNAMIC SHAPE 

OPTIMIZATION ............................................................................................................................................. 395 

Gregg M. Streuber, David W. Zingg 

COUPLED AEROPROPULSIVE DESIGN OPTIMIZATION OF A PODDED ELECTRIC 

PROPULSOR ................................................................................................................................................... 422 

Anil Yildirim, Justin S. Gray, Charles A. Mader, Joaquim R. Martins 

AEROELASTIC INTERACTIONS II 

AEROELASTIC RESPONSE SIMULATION OF A 3D PRINTED HIGH ALTITUDE 

PROPELLER .................................................................................................................................................... 448 

Ahmed Malim, Nikolaos Mourousias, Benoit G. Marinus, Tim De Troyer 

ASSESSMENT OF A FRAMEWORK FOR STATIC AEROELASTIC RESPONSE 

CALCULATIONS IN TRANSONIC FLOWS ................................................................................................ 464 

J Allan A. Lyrio, Joao Luiz F. Azevedo, Domingos A. Rade, Ricardo-Galdino Da Silva, 

Carlos Breviglieri 

UNSTEADY FABRIC VIBRATION AND THE RESULTING WAKE VELOCITY 

OSCILLATIONS ............................................................................................................................................. 482 

Nathan Shumway 

EFFECT OF SHOCK-WAVE BOUNDARY LAYER INTERACTION ON VIBRATORY 

RESPONSE OF COMPLIANT PANEL .......................................................................................................... 494 

Marc A. Eitner, Yoo-Jin Ahn, Leon Vanstone, Mustafa N. Musta, Jayant Sirohi, Noel Clemens 

AEROELASTIC INTERACTIONS III 

EXPERIMENTAL EVALUATION OF AERODYNAMIC PERFORMANCE AND 

STRUCTURAL EXCITATION CHARACTERISTICS OF A SUPERSONIC AIR INLET .......................... 512 

Dogancan Bahan, M. Tugrul Akpolat, Can Citak, Ozgur Harputlu, Kenan Gurses, Bulent 

Acar 

FLOW-INFORMED VIBRATION-BASED HEALTH MONITORING TECHNIQUE ................................ 523 

Tso-Kang Wang, Akriti Tripathi, Al Shahriar, Vahid Tavanashad, Rajan Kumar, Kourosh 

Shoele 

A COUPLED ONERA-EDLIN MODEL FOR AEROELASTIC ANALYSIS ............................................... 535 

Dylan D. Dooner, Gareth A. Vio, Nicholas F. Giannelis 

STRUCTURAL PROPERTIES IDENTIFICATION OF AN ADAPTIVE WING WITH 

DISTRIBUTED BLEED FLOW CONTROL .................................................................................................. 547 

Luca De Beni, Gabriel Peyredieu Du Charlat, Ari Glezer, Massimo Ruzzene 

APPLIED CFD MODELING I 

USE OF ARTIFICIAL NEURAL NETWORKS TO CORRECT COMPUTER SIMULATIONS 

OF SMALL-SCALE PROPELLERS ............................................................................................................... 560 

Lucas G. Souza, Cristiane Martins, Ney Secco 

CFD SIMULATIONS OF LANDING AND TAKEOFF CRM HIGH-LIFT CONFIGURATIONS .............. 580 

Veer N. Vatsa, John C. Lin, Latunia G. Pack Melton, David P. Lockard, Ryan Ferris 



DNS OF A TOLLMIEN-SCHLICHTING WAVE INTERACTING WITH A ROUGHNESS 

MODELED VIA BODY-FITTED AND APPROXIMATION METHODS .................................................... 600 

Fernando H. Himeno, Marlon Mathias, Marcello Medeiros 

DETERMINATION OF DROPLET IMPINGEMENT ON AN OCTOCOPTER AT DIFFERENT 

FLIGHT AND ICING CONDITIONS WITH CFD METHODS ..................................................................... 610 

Andreas Tramposch, Michael Thomann, David Kozomara 

APPLIED CFD MODELING II 

PRETEST COMPUTATIONAL ASSESSMENT OF BOUNDARY LAYER TRANSITION IN 

THE NASA JUNCTURE FLOW MODEL WITH AN NACA 0015-BASED WING .................................... 631 

Balaji Shankar Venkatachari, Pedro Paredes, Meelan M. Choudhari, Fei Li, Chau-Lyan 

Chang 

TOWARDS CFD-BASED AEROELASTIC ANALYSIS OF THE CRM-NLF WING ................................. 658 

Sebastian Helm, Michael Fehrs, Christoph Kaiser, Normann Krimmelbein, Andreas 

Krumbein 

INVESTIGATION OF OFF-BODY MOTION CONSTRAINTS IN OVERFLOW MOVING 

MESH CFD SIMULATIONS OF AN AERODYNAMIC PENDULUM ........................................................ 674 

Logan D. Halstrom, Stephen Robinson 

VOLUME 2 

A NOVEL APPROACH IN REALISTIC WIND DATA GENERATION FOR THE SAFE 

OPERATION OF SMALL UNMANNED AERIAL SYSTEMS IN URBAN ENVIRONMENT .................. 691 

Rohit K S S Vuppala, Kursat Kara 

GENERATION OF HIGH-ORDER COARSE QUAD MESHES ON CAD MODELS VIA 

INTEGER LINEAR PROGRAMMING .......................................................................................................... 701 

Matteo Couplet, Maxence Reberol, Jean-Francois Remacle 

HYPERSONIC AERODYNAMICS I 

THERMAL NON-EQUILIBRIUM AND CONJUGATE HEAT TRANSFER EFFECTS FOR 

FOUR CANONICAL HYPERSONIC TEST CASES: NUMERICAL VALIDATION AND 

ANALYSIS ...................................................................................................................................................... 712 

Valerio Viti, Krishna Zore, Anup Jain, Song Gao, Jean-Sebastien Cagnone, John Stokes, 

Laith Zori 

UNDERSTANDING THE IMPACTS OF AERODYNAMIC UNCERTAINTY ON OPTIMAL 

TRAJECTORIES FOR HYPERSONIC VEHICLES ....................................................................................... 733 

Kieran Mackle, Ingo Jahn, Rowan Gollan 

EVALUATION OF THE CAPSULE/WAVERIDER CONCEPT FOR MARS ENTRY, 

DESCENT, AND LANDING .......................................................................................................................... 749 

Patrick E. Rodi 



SPECIAL SESSION: INTEGRATED PROPELLER WING INTERACTION I 

EVALUATION OF VSPAERO ANALYSIS CAPABILITIES FOR CONCEPTUAL DESIGN OF 

AIRCRAFT WITH PROPELLER-BLOWN WINGS ...................................................................................... 773 

Carla N. Sheridan, Dahlia D. Pham, Siena Whiteside 

AERODYNAMIC PERFORMANCE OF WINGTIP-MOUNTED PROPELLERS IN TRACTOR 

AND PUSHER CONFIGURATION ............................................................................................................... 794 

Tomas Sinnige, Robert Nederlof, Nando Van Arnhem 

SPECIAL SESSION: INTEGRATED PROPELLER WING INTERACTION II 

COMPARISON OF MULTI-FIDELITY PREDICTION METHODS FOR AN INTEGRATED 

PROPELLER .................................................................................................................................................... 815 

Pooneh Aref, Mehdi Ghoreyshi, Adam Jirasek, Jurgen Seidel 

SPECIAL SESSION: SAILPLANE AERODYNAMICS AND DESIGN 

THE DEVELOPMENT OF NIXUS FLY-BY-WIRE SAILPLANE. .............................................................. 837 

Paulo I. Oliveira, Jim Payne, Loek Boermans 

LOW-TURBULENCE WIND TUNNEL RESULTS FOR A LOW-REYNOLDS NUMBER 

AIRFOIL .......................................................................................................................................................... 859 

Mark Maughmer, Christopher J. Axten, Leonard Metkowski 

EXPERIMENTAL INVESTIGATION OF THE WINGTIP VORTEX STRUCTURE OF 

PLANAR ELLIPTICAL AND CRESCENT SHAPED WING PLANFORMS ............................................... 873 

Arnab Chatterjee, Tulasi R. Vechalapu, Konstantinos Kanistras 

FLIGHT SIMULATION OF AUTONOMOUS GLIDER IN THE TITAN ATMOSPHERE ......................... 887 

Joshua Beltz, Raymond P. Lebeau 

UNSTEADY AERODYNAMICS I 

WING-TAIL INTERACTION UNDER FORCED HARMONIC PITCH ....................................................... 895 

Tan Kin Jon Benjamin, Henrik Hesse, Peng Cheng Wang 

STROUHAL NUMBER EFFECTS ON PULSATING SYNTHETIC JET'S ENTRAINMENT .................... 917 

Andrea Dal Monte, Andrea Battiston, Rita Ponza, Francesco De Vanna, Francesco Picano, 

Ernesto Benini 

PITCH-PLUNGE EQUIVALENCE IN DYNAMIC STALL OF RAMP MOTION AIRFOILS .................... 926 

Renato F. Miotto, William Wolf, Datta Gaitonde, Miguel R. Visbal 

EXPLORING VARIOUS TECHNIQUES TO CHARACTERIZE LEADING-EDGE DYNAMIC 

STALL ONSET ................................................................................................................................................ 940 

Sarasija Sudharsan, Anupam Sharma 



UNSTEADY AERODYNAMICS II 

COMPUTATIONAL STUDIES OF TURBINE-STAGE, WITH VARIABLE INLET 

TEMPERATURE; COMPARISON BETWEEN LES AND IDDES ............................................................... 954 

Marcel Ilie, Augustin Semenescu, Matthew Chan 

A NOVEL LEADING EDGE VORTEX ONSET CRITERION FOR AN AIRFOIL 

UNDERGOING CONSTANT PITCH RATE MOTION................................................................................. 962 

Shereef A. Sadek 

A PANEL METHOD GENERATED BOUNDARY CONDITION FOR SIMULATING 

UNSTEADY FLOW OVER MANEUVERING AIRFOILS ........................................................................... 975 

Ang Li, Anupam Sharma 

AERODYNAMIC DESIGN I 

DESIGN EXPLORATION OF A TRANSONIC CRUISE SLOTTED AIRFOIL .......................................... 993 

Brett R. Hiller, Richard Campbell, Michelle N. Lynde, Taylor Kate Boyett 

AERODYNAMIC OPTIMIZATION OF A TRANSONIC STRUT-BRACED-WING REGIONAL 

AIRCRAFT BASED ON THE REYNOLDS-AVERAGED NAVIER-STOKES EQUATIONS ................. 1021 

Timothy Chau, David W. Zingg 

AEROELASTIC MODELING AND CFD SIMULATION OF WIND-TUNNEL SCALE ASPECT 

RATIO 13.5 COMMON RESEARCH MODEL ............................................................................................ 1052 

Juntao Xiong, Nhan T. Nguyen, Bret Stanford, Robert E. Bartels 

AEROELASTIC TRIM DRAG OPTIMIZATION OF MACH 0.745 TRANSONIC TRUSS-

BRACEDWING AIRCRAFT WITH VARIABLE-CAMBER CONTINUOUS TRAILING-EDGE 

FLAP .............................................................................................................................................................. 1129 

Juntao Xiong, Robert E. Bartels, Nhan T. Nguyen 

GSA-SOM: A METAHEURISTIC OPTIMISATION ALGORITHM GUIDED BY MACHINE 

LEARNING AND APPLICATION TO AERODYNAMIC DESIGN .......................................................... 1145 

Alejandro González Perez, Christian B. Allen, Daniel J. Poole 

AERODYNAMIC PREDICTION METHODS I 

WIND TUNNEL MEASUREMENTS OF NON-DIMENSIONAL LIFT COEFFICIENT OF A 

BOOMERANG AND COMPARISON TO THEORY .................................................................................. 1167 

Justin Tahmassebpur, Martin Laslett, Manuel Schultz, Prasad Gudem 

THREE-AXIS CONTROL OF TAILLESS AIRCRAFT USING FLUIDIC ACTUATORS: 

MAGMA CASE STUDY ............................................................................................................................... 1179 

Thomas R. Shearwood, Mostafa R. Nabawy, William J. Crowther, Clyde Warsop 

LOW SPEED AERODYNAMIC MODELING FOR CONTROL-RELATED CONSIDERATIONS 

IN SUPERSONIC AIRCRAFT DESIGN ...................................................................................................... 1191 

Thiago A. Guimaraes, Carlos E. S. Cesnik, Ilya Kolmanovsky 

AERODYNAMICAL INFLUENCE OF PROPELLER LATERAL AND VERTICAL POSITION 

ON WING INDUCED DRAG ....................................................................................................................... 1208 

Rodrigo F. De Souza, Pedro A. Ciloni 



AERODYNAMIC SHAPE OPTIMIZATION II 

UNSTEADY AERODYNAMIC OPTIMIZATION OF AIRFOILS CONSIDERING SHAPE AND 

PROPELLER PARAMETERS ...................................................................................................................... 1220 

Kiet Tuong Tran, Ping He 

AERODYNAMIC OPTIMIZATION BASED ON A DISCRETE ADJOINT FRAMEWORK AND 

RADIAL BASIS FUNCTION MESH DEFORMATION IN SU2 ................................................................ 1238 

Luca Abergo, Myles Morelli, Alberto Guardone 

DISCRETE ADJOINT RECURSIVE TECHNIQUE FOR AERODYNAMIC DESIGN 

OPTIMIZATION ........................................................................................................................................... 1258 

Reza Djeddi, Kivanc Ekici 

ADJOINT-BASED UNCERTAINTY QUANTIFICATION AND CALIBRATION OF RANS-

BASED TRANSITION MODELING ............................................................................................................ 1280 

Reza Djeddi, Coleman D. Floyd, James G. Coder, Kivanc Ekici 

AERODYNAMIC TESTING I 

WIND TUNNEL TESTING OF FLEXIBLE WING MODEL WITH AILERON FREEPLAY 

NONLINEARITY .......................................................................................................................................... 1305 

Xufei He, Xiangyu Wang, Guowei Tang 

LOW-SPEED AERODYNAMIC CHARACTERISTICS OF A DELTA WING WITH 

ARTICULATED WING TIPS ....................................................................................................................... 1316 

Colin W. Trussa, Clifford A. Whitfield, Jacob A. Brandon, Matthew McCrink 

MODERN DESIGN OF EXPERIMENTS (MDOE) APPLIED TO WIND TUNNEL TESTING ................ 1335 

Renan O. Pivati, Andre F. Da Silva, Tiago B. De Araújo 

UNSTEADY PRESSURE-SENSITIVE-PAINT SHOT NOISE REDUCTION ........................................... 1351 

Lucy Tang, Lawrence Hand, David Murakami, Nettie Roozeboom, Marc Shaw-Lecerf 

VOLUME 3 

APPLIED CFD MODELING III 

THE EFFECT OF SPANWISE LENGTH ON THE NEAR-FIELD DYNAMICS OF FLOW PAST 

A CYLINDER USING LARGE-EDDY SIMULATION............................................................................... 1375 

Guanjiang Chen, Bin Zang, Mahdi Azarpeyvand 

EXPERIMENTAL AND NUMERICAL ANALYSIS OF MULTICOPTER ROTOR 

AERODYNAMICS ........................................................................................................................................ 1392 

Manuel Carreno Ruiz, Matteo Scanavino, Domenic D'Ambrosio, Giorgio Guglieri, Andrea 

Vilardi 

COMPARING SIMULATION RESULTS FROM CHARM AND ROTCFD TO THE 

MULTIROTOR TEST BED EXPERIMENTAL DATA ............................................................................... 1406 

Sarah Conley, Dorsa Shirazi 

COMPUTATIONAL STUDY AND MODELING OF SINGLE AND CLUSTERED 

PARACHUTES IN THE WAKE OF AN AIRCRAFT .................................................................................. 1425 

Keith Bergeron, Mehdi Ghoreyshi, Greg Noetscher, Adam Jirasek, Terence Rose 



HYPERSONIC AERODYNAMICS II 

EFFECTS OF VISCOSITY ON CAPSULE/WAVERIDER SHAPE OPTIMIZATION FOR 

BOOST-GLIDE MISSIONS .......................................................................................................................... 1446 

Patrick E. Rodi 

NOVEL MECHANISM OF INSTABILITY CONTROL USING A TAPERED SPIKE IN 

HYPERSONIC FLOW ................................................................................................................................... 1472 

Ashish Vashishtha, Shashank Khurana 

INNOVATIVE AEROSPACE CONCEPTS 

BEST WINGLET OF MINIMUM INDUCED DRAG: VISCOUS AND COMPRESSIBLE FLOW 

PREDICTIONS .............................................................................................................................................. 1483 

Lorenzo Russo, Ettore Saetta, Renato Tognaccini, Giulio Dacome, Luciano Demasi 

AERODYNAMIC CHARACTERIZATION OF MODEL MOTOR GLIDER FOR 

IMPLEMENTATION IN SIMULATION ENVIRONMENT ....................................................................... 1498 

Jesus G. Rosales, Gabriel A. Guijarro Reyes, Joseph Millette, Andreas Gross 

REDUCED ORDER MODELING I 

DYNAMIC AEROELASTIC ANALYSIS USING REDUCED-ORDER MODELING WITH 

ERROR ESTIMATION ................................................................................................................................. 1509 

Brandon Lowe, David W. Zingg 

A MODE BASED REDUCED ORDER MODEL FOR SUPERSONIC STORE SEPARATION ................ 1529 

Nicholas Peters, John Ekaterinaris, Andrew Wissink 

FAST PREDICTIONS OF AIRCRAFT AERODYNAMICS USING DEEP LEARNING 

TECHNIQUES ............................................................................................................................................... 1548 

Christian Sabater, Philipp Sturmer, Philipp Bekemeyer 

ASSESSMENT OF MODEL UNCERTAINTY OF NONLINEAR REDUCED ORDER 

METHODS FOR AERODYNAMIC DESIGN .............................................................................................. 1566 

Marco Fossati, Gaetano Pascarella, Giuseppe Fortunato, Edmondo Minisci 

SPECIAL SESSION: AIRCRAFT DRAG DECOMPOSITION - THEORY AND 

APPLICATION 

AN OVERVIEW OF ONERA RESEARCH ACTIVITIES RELATED TO DRAG ANALYSIS 

AND BREAKDOWN .................................................................................................................................... 1583 

Didier Bailly, Ilias Petropoulos, Christelle Wervaecke, Michaël Meheut, Olivier Atinault, 

Camille Fournis 

CONSIDERATIONS IN AERODYNAMIC FORCE DECOMPOSITION .................................................. 1607 

Mark Drela 

AERODYNAMIC FORCE BREAKDOWN: THERMODYNAMIC VS VORTEX-FORCE 

METHODS ..................................................................................................................................................... 1625 

Renato Tognaccini, Ettore Saetta, Benedetto Mele 



AN INVARIANT VORTEX-FORCE THEORY RELATED TO CLASSICAL FAR-FIELD 

ANALYSES IN TRANSONIC FLOWS ........................................................................................................ 1641 

Camille Fournis, Didier Bailly, Renato Tognaccini 

APPLICATION OF PARTIAL-PRESSURE FIELD DRAG DECOMPOSITION TO THE ONERA 

M6 WING ...................................................................................................................................................... 1664 

Pierce Hart, Sven Schmitz 

TRANSONIC AND SUPERSONIC AERODYNAMICS I 

COMPUTATIONAL ANALYSIS OF A MULTIPLE-NOZZLE SUPERSONIC 

RETROPROPULSION CONFIGURATION ................................................................................................. 1682 

Justin Shafner, Ashley M. Korzun 

INFLUENCE OF TURBULENCE MODELLING APPROACH ON SHOCK BUFFET 

COMPUTATIONS AT DEEP BUFFET CONDITIONS............................................................................... 1699 

Nicholas F. Giannelis, Gareth A. Vio 

INVESTIGATION OF 3D SHOCK CONTROL BUMPS FOR TRANSONIC BUFFET 

ALLEVIATION ............................................................................................................................................. 1710 

Alessandro D'Aguanno, Ferdinand F. Schrijer, Bas W. Van Oudheusden 

LIFT ENHANCEMENT FOR HIGHLY SWEPT 3D DELTA WING AT LOW SPEED USING 

COFLOW JET FLOW CONTROL ................................................................................................................ 1723 

Zhijin Lei, Gecheng Zha 

VORTICAL/VORTEX FLOW AERODYNAMICS 

COMPRESSIBILITY EFFECTS ON FLOW BEHIND A SIMULATED TRANSPORT 

AIRCRAFT FUSELAGE ............................................................................................................................... 1744 

Rajesh Ranjan, Daniel J. Garmann, Datta Gaitonde 

CONSIDERATION OF TANKER’S WAKE FLOW FOR HELICOPTER AIR-TO-AIR 

REFUELING .................................................................................................................................................. 1765 

Patrick Loechert, Sven O. Schmidt, Thomas Jann, Michael G. Jones 

AN EXPERIMENTAL STUDY OF A TRAILING VORTEX ALLEVIATION USING AN 

UNDULATED TRAILING EDGE ................................................................................................................ 1779 

Rolando Cruz Marquez, Jean Claude Monnier, Geoffrey Tanguy, Marie Couliou, Vincent 

Brion, Louis Cattafesta, Patrick Dupont 

EXPERIMENTAL STUDY OF VORTEX BREAKDOWN OVER NONSLENDER FLYING 

WING AT HIGH ANGLE OF ATTACK ...................................................................................................... 1797 

Vivek Kumar, Alakesh C. Mandal, Kamal Poddar 

AERODYNAMIC FLOW CONTROL OF AN UNSTABLE SLENDER CYLINDRICAL BODY 

AT HIGH INCIDENCE ................................................................................................................................. 1805 

Edward Lee, You Huang, Bojan Vukasinovic, Ari Glezer 

AERODYNAMIC DESIGN II 

WING PLANFORM OPTIMIZATION USING FLOW SOLUTIONS AND RESPONSE 

SURFACE METHODOLOGY ...................................................................................................................... 1821 

Berkay Yasin Yildirim, Ismail Hakki Tuncer 



NUMERICAL STUDY OF THE BOUNDARY LAYER BEHAVIOR ON MORPHING 

TRAILING EDGE WING USING INTERMITTENCY TRANSITION MODEL........................................ 1841 

Musavir Bashir, Simon Longtin Martel, Ruxandra M. Botez 

COMBINED CONCEPTUAL AND PRELIMINARY AERODYNAMIC DESIGN OF A  

LOW-BOOM SUPERSONIC CIVIL TRANSPORT AIRCRAFT FOR HOLISTIC EVALUATION 

OF ITS ENVIRONMENTAL IMPACT ........................................................................................................ 1859 

Gerald G. Carrier, Jeremy Cadillon, Franck Morel, Pierre Grenson, Sebastien Defoort, 

Olivier Atinault, Maxime Huet 

MULTI-DISCIPLINARY OPTIMIZATION OF HAPS IN FORMATION FLIGHT ................................... 1878 

Marcello Righi, David Anderegg, Maurus Sondergger, Simone Mandrà 

OPTIMIZATION OF FLEXIBLE FLAPPING WINGS FOR THRUST AND EFFICIENCY ..................... 1892 

Kun Jia, Mingjun Wei 

AERODYNAMIC PREDICTION METHODS II 

PHYSICS-BASED APPROACH TO MULTIROTOR VEHICLE FLIGHT-DYNAMICS 

PREDICTION ................................................................................................................................................ 1906 

Devin F. Barcelos, Goetz Bramesfeld, Ben Isaac, Steven Waslander 

TRANSONIC CORRECTION METHOD FOR FLIGHT DYNAMIC STABILITY ANALYSIS 

OF MACH 0.745 TRANSONIC TRUSS-BRACED WING .......................................................................... 1921 

Nhan T. Nguyen, Juntao Xiong 

FUEL-OPTIMAL TRAJECTORY OPTIMIZATION OF MACH 0.745 TRANSONIC TRUSS-

BRACED WING WITH VARIABLE CAMBER CONTINUOUS TRAILING EDGE FLAP ..................... 1948 

Nhan T. Nguyen, Juntao Xiong, Jonathan Sager 

AERODYNAMIC SHAPE OPTIMIZATION III 

ADJOINT-BASED MINIMIZATION OF X-59 SONIC BOOM NOISE VIA CONTROL 

SURFACES .................................................................................................................................................... 1965 

David L. Rodriguez, Michael J. Aftosmis, Marian Nemec, Wade M. Spurlock 

OPTIMIZING PROPROTOR BLADES USING COUPLED AEROACOUSTIC AND 

AERODYNAMIC SENSITIVITIES .............................................................................................................. 1978 

Ramiz O. Icke, Oktay Baysal, Leonard V. Lopes, Boris Diskin 

AN OPTIMIZATION STUDY OF STRAKE IMPLEMENTATION ON A SPACEPLANE ....................... 1995 

Muhammad Hilmi Al Fatih, Koji Shimoyama, Kazumasa Kamisori 

AERODYNAMIC TESTING II 

ROTOR AERODYNAMIC INTERACTION EFFECTS ON A QUADROTOR .......................................... 2014 

Engin Baris, Colin P. Britcher 

FLOW PROFILING IN A WINDSHAPER FOR TESTING FREE-FLYING DRONES IN 

ADVERSE WINDS........................................................................................................................................ 2026 

Flavio Noca, Thierry Bujard, Geshanth Visvaratnam, Guillaume Catry, Nicolas Bosson 



DESIGN AND MANUFACTURING OF DUST TUNNEL FOR RESPIRABLE DUST 

CHARACTERIZATION INVESTIGATIONS .............................................................................................. 2037 

Ahmed Aboelezz, Mostafa Hassanalian, Pedram Roghanchi 

AIRFOIL/WING/CONFIGURATION AERODYNAMICS I 

DESIGN OF 3D CO-FLOW JET AIRFOIL WITH INTEGRATED MICRO-COMPRESSOR FOR 

HIGH OPERATING EFFICIENCY AT CRUISE CONDITION .................................................................. 2045 

Paula A. Barrios, Yan Ren, Kewei Xu, Gecheng Zha 

UNSTEADY AERODYNAMIC RESPONSE OF THE KAHU UAV WING UNDER 

TURBULENT CONDITIONS ....................................................................................................................... 2061 

Ha Bao Ngoc B. Tran, Peter J. Richards, Rajnish N. Sharma 

NUMERICAL SIMULATION OF FLOW PAST AN AIRFOIL WITH ICE ACCRETION ON 

LEADING EDGE ........................................................................................................................................... 2073 

Boyu Wang, Ramesh K. Agarwal 

TESTING THE EFFICACY OF DIMPLES ON A NACA AIRFOIL AT LOW REYNOLDS 

NUMBERS: A NUMERICAL STUDY ......................................................................................................... 2098 

Jenna E. Stolzman, Sanjivan Manoharan 

NUMERICAL INVESTIGATION OF CO-FLOW JET 3D TRANSONIC WINGS ..................................... 2121 

Jeremy S. Boling, Gecheng Zha 

AIRFOIL/WING/CONFIGURATION AERODYNAMICS II 

THE EFFECTS OF GROUND CLEARANCE AND BOUNDARY LAYER BLOCKAGE 

FACTOR ON THE AERODYNAMICS PERFORMANCE OF THE HYPERLOOP POD AND 

TRANSONIC GROUND-EFFECT AIRCRAFT ........................................................................................... 2146 

Deviparameswari K, Meenakshi S, Akshay Kumar N, Vigneshwaran R, Rohini Janaki B, 

Maria Vinsiya A, Keerthana N, Surya B, Vetrivel M, Thianesh U K, Rajarajan S, Manikandan 

P, Lokeshkumar K, Surya Pl, Syed Masood T S, Karthikeyan M, Merrish Aloy A, Sumanth 

Eswar K S, Kiran Paramasivam, Sivaguru Marimuthu, Feonsa Antonitta B, Rajaramperumal 

M, Vigneshwaran Sankar, Vignesh Saravanan, Aravind A, Vr Sanal Kumar 

AN INVESTIGATION OF GOERTLER VORTICES ON SLOTTED, NATURAL-LAMINAR-

FLOW AIRFOILS .......................................................................................................................................... 2167 

Christopher J. Axten, Mark Maughmer 

GORTLER INSTABILITY ON A VARIABLY SWEPT, SLOTTED, NATURAL-LAMINAR-

FLOW AIRFOIL ............................................................................................................................................ 2179 

Koen J. Groot, Jay Patel, Ethan S. Beyak, James G. Coder, Helen L. Reed 

LIFT ENHANCEMENT OF SUPERSONIC THIN AIRFOIL AT LOW SPEED BY CO-FLOW 

JET ACTIVE FLOW CONTROL .................................................................................................................. 2202 

Zhijin Lei, Gecheng Zha 

PROPELLER/ROTORCRAFT/WIND TURBINE AERODYNAMICS I 

NUMERICAL SIMULATIONS OF SINGLE-ROTOR/WING INTERACTION IN HOVER AT 

LOW REYNOLDS NUMBER ....................................................................................................................... 2214 

Mingtai Chen, James P. Hubner 



CFD MODELING OF A VERTICAL AXIS WIND TURBINE NEAR HIGHWAY TRAFFIC 

USING ACTUATOR CYLINDER THEORY ............................................................................................... 2233 

Cory Schovanec, Ramesh K. Agarwal 

AIRBORNE WIND ENERGY APPLICATION USING MULTIPLE VERTICAL AXIS WIND 

TURBINES .................................................................................................................................................... 2245 

Cory Schovanec, Ramesh K. Agarwal 

APPLICATION OF MACHINE LEARNING TO AUTOMATE VORTEX CORE EXTRACTION 

COMPUTATIONS IN HOVERING ROTOR WAKES ................................................................................ 2256 

Jennifer Abras, Nathan S. Hariharan 

THE USE OF COMPUTATIONAL FLUID DYNAMICS IN THE INVESTIGATION OF STALL 

ONSET ON TILT-ROTOR BLADES............................................................................................................ 2269 

Mark A. Woodgate, Thomas A. Fitzgibbon, George Barakos 

PROPELLER/ROTORCRAFT/WIND TURBINE AERODYNAMICS II 

SURROGATE-BASED OPTIMIZATION OF A HIGH-ALTITUDE PROPELLER ................................... 2278 

Nikolaos Mourousias, Ahmed Malim, Benoit G. Marinus, Mark Runacres 

ROBUST MODELING AND OPTIMAL DESIGN OF ROTORS USING BLADE ELEMENT 

MOMENTUM THEORY ............................................................................................................................... 2292 

Marius L. Ruh, John T. Hwang 

ASSESSMENT OF DETACHED EDDY SIMULATION AND SLIDING MESH INTERFACE IN 

PREDICTING TILTROTOR PERFORMANCE IN HELICOPTER AND AIRPLANE MODES ............... 2316 

Feilin Jia, John Moore, Qiqi Wang 

REDUCED ORDER MODELING II 

FUSING DISTRIBUTED AERODYNAMIC DATA USING BAYESIAN GAPPY PROPER 

ORTHOGONAL DECOMPOSITION ........................................................................................................... 2334 

Anna Bertram, Philipp Bekemeyer, Matthias Held 

GALERKIN-POD REDUCED-ORDER MODELING FOR PERTURBATION ANALYSIS AND 

SPARSE STATE ESTIMATION OF COMPRESSIBLE FLOWS ................................................................ 2349 

Vilas J. Shinde, Datta Gaitonde 

TWO-STAGE SELF-UPDATING UNSTEADY POD-ROM BASED ON LEAST SQUARES 

RESIDUAL MINIMIZATION ....................................................................................................................... 2369 

Andrea Garbo, Philipp Bekemeyer 

PRESSURE FLUCTUATIONS UNDER A TURBULENT BOUNDARY LAYER WITH 

TRANSPIRATION COOLING ..................................................................................................................... 2383 

Sophie Hillcoat, Jean-Pierre Hickey 

TRANSONIC AND SUPERSONIC AERODYNAMICS II 

DESIGN OF TRANSONIC SWEPT WING FOR HLFC APPLICATION ................................................... 2396 

Anand Sudhi, Rolf Radespiel, Camli Badrya 



EXPERIMENTAL AND COMPUTATIONAL AERODYNAMIC CHARACTERIZATION OF A 

GENERIC HIGH-SPEED PROJECTILE CONFIGURATION ..................................................................... 2417 

Royce C. Pokela, Rajan Kumar, Joseph D. Vasile 

MODERATION OF SHOCK WAVE PROFILE IN GRID TURBULENCE ................................................ 2430 

Gaku Fukushima, Shingo Ogawa, Jiaxi Wei, Jun Hagiwara, Yusuke Nakamura, Akihiro Sasoh 

EXPERIMENTAL-COMPUTATIONAL EFFECTS IN HIGH-SPEED FLUID-STRUCTURE 

INTERACTION 

FLUID STRUCTURE INTERACTION ON A COMPLIANT PANEL SUBJECT TO SHOCK 

BOUNDARY LAYER INTERACTION ....................................................................................................... 2439 

Akriti Tripathi, Jonas Gustavsson, Kourosh Shoele, Rajan Kumar 

ANALYSIS OF SHOCK-WAVE BOUNDARY LAYER INTERACTION IN COMPRESSIBLE 

FLOWS OVER RIGID AND FLEXIBLE SURFACES ................................................................................ 2458 

Vahid Tavanashad, Kourosh Shoele 

TOMOGRAPHIC PARTICLE IMAGE VELOCIMETRY MEASUREMENTS OF SUPERSONIC 

BOUNDARY LAYERS OVER 3D SURFACE CURVATURE ................................................................... 2469 

Scott J. Peltier, Brian E. Rice, Daniel A. Reasor, Ryan J. Thompson, Christopher J. Clifford, 

William H. Stevens 

INVESTIGATION OF FLOW-STRUCTURE COUPLING FOR A COMPLIANT PANEL 

UNDER A SHOCK/BOUNDARY-LAYER INTERACTION USING FAST-RESPONSE PSP ................. 2486 

Mustafa N. Musta, Leon Vanstone, Yoo-Jin Ahn, Marc Eitner, Jayant Sirohi, Noel Clemens 

HIGH ANGLE OF ATTACK/HIGH LIFT AERODYNAMICS 

COMPUTATIONS OF FLOW PAST A THREE-ELEMENT 30P30N AIRFOIL USING WRAY-

AGARWAL ONE EQUATION TURBULENCE MODEL ........................................................................... 2502 

Karsten Hendrickson, Ramesh K. Agarwal 

PREDICTING THE HIGH ANGLE OF ATTACK CHARACTERISTICS OF A DELTA WING 

AT LOW SPEED ........................................................................................................................................... 2515 

Sabet Seraj, Joaquim R. Martins 

EXPERIMENTAL INVESTIGATION OF A DEFLECTED FOREBODY PROJECTILE AT 

HIGH ANGLES OF INCIDENCE ................................................................................................................. 2531 

Devon S. Foster, Rajan Kumar, Benjamin T. Dickinson 

LOW SPEED, LOW REYNOLDS NUMBER AERODYNAMICS 

A COMPUTATIONAL STUDY OF LEV DEVELOPMENT ON COMPLIANT 2D WINGS 

USING A LOW-FIDELITY FSI MODEL ..................................................................................................... 2543 

David J. Willis, Antonio Monteiro, Per-Olof Persson 

EFFECTS OF WING PLANFORM SHAPE ON LOW REYNOLDS NUMBER REVOLVING 

WINGS ........................................................................................................................................................... 2567 

Paul Broadley, Mostafa R. Nabawy 

AERODYNAMIC INVESTIGATION OF THREE-DIMENSIONAL “CLAP AND FLING” 

MOTION ........................................................................................................................................................ 2579 

Farhanuddin Ahmed, Nipun Arora 



STUDY OF EDGE SUCTION IN AIRFOILS WITH ROUND TRAILING EDGES IN 

UNSTEADY FLOW ...................................................................................................................................... 2595 

Yi Tsung Lee, Kiran Ramesh, Ashok Gopalarathnam 

OTHER TOPICS IN APPLIED AERODYNAMICS 

FAST FULL-FIELD SIMULATION OF SONIC BOOM USING SPACE MARCHING METHOD .......... 2617 

Rei Yamashita, Yoshikazu Makino, Philip L. Roe 

NUMERICAL CHARACTERIZATION OF A MULTI-COPTER USING MOVING 

BOUNDARIES AND CUT-CELL GRIDS .................................................................................................... 2632 

I-Han Liu, Roberto Torelli 

EFFECTS OF EXHAUST PARTICLES ON TURBINE PERFORMANCE AND 

AERODYNAMIC NOISE ............................................................................................................................. 2641 

Changhong Sun, Yipeng Cao, Chen Liu 

THE EFFECT OF IMPINGING JETS ON THE TURBULENT MIXING OF CAVITY FLOWS; 

NUMERICAL STUDIES USING LES AND IDDES ................................................................................... 2652 

Marcel Ilie, Augustin Semenescu, Matthew Chan 

TOWARDS DEVELOPMENT OF A DYNAMIC-SOARING, MORPHING-WING UAV: 

SIMULATION RESULTS ............................................................................................................................. 2664 

Gladston Joseph, Jacob Adamski, Vladimir V. Golubev, Snorri Gudmundsson 

PROPELLER/ROTORCRAFT/WIND TURBINE AERODYNAMICS III 

DESIGN AND CONSTRUCTION OF AN INFLATABLE-WINGED VTOL MARS ELECTRIC 

FLYER ........................................................................................................................................................... 2684 

Meghana Fathepure, Alexander L. Booker, Omar Abouzahr, Nicco Wang, Daniel Tikalsy 

EXPERIMENTAL PERFORMANCE MEASUREMENTS OF AN ISOLATED DRONE 

PROPELLER OVER A RANGE OF ORIENTATIONS ............................................................................... 2701 

Colin P. Britcher, Drew Landman, Engin Baris, Bill Fredericks, Moshe Hollander 

INTEGRAL VELOCITY SAMPLING FOR UNSTEADY ROTOR MODELS ON CARTESIAN 

MESHES ........................................................................................................................................................ 2712 

Jonathan J. Chiew, Michael J. Aftosmis 

SAFETY ANALYSIS OF ROTORS IN GROUND EFFECT ....................................................................... 2731 

Federico Rovere, George Barakos, Rene Steijl 

STUDY OF SYNCHRONIZED MULTIROTOR MICRO AIR VEHICLE AERODYNAMICS ................. 2753 

Malhar Prajapati, Dhwanil Shukla 

Author Index 

 




