Applied Aerodynamics

Papers Presented at the AIAA Aviation Forum 2023

San Diego, California, USA
12-16 June 2023

Volume 1 of 5

ISBN: 978-1-7138-7831-5



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



TABLE OF CONTENTS

VOLUME 1
AERODYNAMIC DESIGN 1
WIHATAWI PAPET .....ecviieiiiciieciieeee ettt ettt ettt e et e e sbe s et e steesseesseesseessessaessaessaesseensesssesseesseenseensenssens 1
Flight Dynamics of Boomerangs: Impact of Joint ANGIE ........c.ooouieiiiiiiieiieiee e 2

Ethan Foss, William Beatty, Chugiao Lu, Jaime Alvarez, Todd Hunt, Prasad Gudem

Constrained Aerodynamic Shape Optimisation of the Flying V Outer Wing............ccoecvevievieneeneecieceeseeneenn, 41
Nikki van Luijk, Roelof Vos

Development of Rapid Aerodynamic Analysis Method Including Propeller Effect............coccoviiiiiiiiiininnens 75
Myungsik Tai, Wooseung Lee, Donghun Park, Jaedong Lee, Byeonghee Chang

AERODYNAMICS OF INLET AND EXHAUST SYSTEMS

Computational Assessment of Non-Axisymmetric Separate-Jet Exhausts on Test Rig
CONTIGUIALIONS .....eeuvieitieiiieeteeiteettest e et esteetesetestee st esseesseesseessessaesseesseesseessesssesseessaesseesseesseassasssesaesaesseessesssesseens 96
Josep Hueso-Rebassa, David G. MacManus, loannis Goulos

Experimental Characterization of Flow Distortion in a Semi-Embedded Engine Intake for
Boundary Layer Ingestion APPIICALION. .......cc.ueiuiiriiiriiiiiiie ettt ettt st sttt seee e enaeen 112
Nicolas Rembaut, Olivier Atinault, Vincent Brion

Effect of Incoming Boundary Layer Thickness on the Flow Characteristics of a Supersonic Air
INEAKE ..ttt h et a et h e a e eea et eeae et een e ae e ne et ns 130
Robert D. Smith, Nikhil Khobragade, Unnikrishnan Sasidharan, Rajan Kumar

APPLIED COMPUTATIONAL FLUID DYNAMICS 1

High Fidelity Adaptively Refined CFD and Reduced Order Models of the Integrated Adaptive High
Aspect Ratio Wing Wind Tunnel MOdel............cooiiiiiiiiiieee et 143
Robert E. Bartels

Assessment of Interface Gradient Reconstruction Techniques for Finite Volume Methods in
YN (o1 eIl o] o) Lot ) TSRS 158
Frederico B. Oliveira, Jodao Luiz F. Azevedo

Identifying Active Regions of Finite-Wing Transonic Buffet Using Resolvent Method............cccevvevencnnne. 176
Jelle Houtman, U S Vevek, Sebastian Timme

Wall-Modeled Large-Eddy Simulation of Supersonic Flow Over Backward-Facing Step for Aero-
Optical DiStOrtion ANALYSIS ....eeoueerueerieeieetierieett ettt ete st et et e e et et eeaeestee et e teeneeeseeeseesseeseenseeneesneesseenseenseeneeas 189
Pedro Castillo Gomez, Andreas Gross, Aaron Fassler, Sergey B. Leonov, Stanislav Gordeyev

Modelling of Transonic Buffet Alleviation Via SPOIlers .........c.cccveriereeriiiiiiiiecieseenie et sre e eenas 203
Andrea Petrocchi, George N. Barakos



Numerical Analysis of Aerodynamic Flap Hinge Moment Under Unsteady Flow Conditions
Considering Laminar-Turbulent TranSItion .........c.eeoueeieiierieieeie ettt eeeeeeeee e eneeeneeas
Carlos Sebastia, Mirko Hornung

LOW SPEED, LOW REYNOLDS NUMBER AERODYNAMICS

Airfoil Design for Rotors in the Low Reynolds Number Regime ..........ccccecuevieiinininiiiniinieieneenceceee
Yogi Patel, Phillip J. Ansell, Joon W. Lim, Stephen M. Barr, Tim Weathers, Shai Alexanderoni,
Yonathan Klein, Shimon E. Julius, Danny Abramov

Airfoil Performance Sensitivity to Laminar Separation Bubble Characteristics ............ccecveveevienieneeneeneenee.
Yogi Patel, Phillip J. Ansell

Effect of Strouhal Number on the Flow Field of an Incompressible Pulsed Jet ..........cccoeevveciieiiniienienieeeen.
Cesar A. Leos, Robert Freeman, Isaac Choutapalli

Passenger Aircraft Cabin Ventilation — Investigations Within the Do728 Research Facility..........cccccoeeneenee.
Daniel Schmeling, Tobias Dehne, Sven Lange, Daniel Schiepel, Andrei Shishkin

ROTORCRAFT AND PROPELLER AERODYNAMIC 1

An Experimental Study to Characterize the Effects of Ice Accretion on the Performance of an UAV
PLOPCILIET ..ttt ettt et e st e e b e e b e st e e teeehe e be e b e e s b e esbeeteeeta e teenbeenteentenseeseenseenreas
Anvesh Dhulipalla, Nianhong Han, Haiyang Hu, Hui Hu

Multirotor Interactional Aerodynamics with Boundary Effects ..........ccocooiiiiiiiiiiiniieeeee,
Darius Carter, Juergen Rauleder

Experimental Investigation of Laser Riblet Application on a Helicopter Rotor Blade..........c.cccoevverivenrrnnnnen.
Peter A. Leitl, Mikel L. Garcia de Albeniz Martinez, Hirokazu Tsuchihashi, Andreas
Flanschger, Keiko Mikami, Dominik Kohl, Maximilian Baier, Yuta Goto, Kaneyuki Naito,
Masayuki Shiraishi, Go Ichinose, Karl Pichler

Optimal Rotation Speed Combination of Contra-Rotating Rotors for MultiCOpters ............cceceeeevienienenenennne.
Haoyu Zhang, Yannian Yang, Pengyu Li, Yu Liu, Qingxi Li, Bernd Noack

SPECIAL SESSION: 7TH AIAA CFD DRAG PREDICTION WORKSHOP I

USM3D-ME Revised SA-Neg Implementation and Assessment for Seventh Drag Prediction
WOTKSNOP SOIULIONS. ... eeueieiieeiieiiete ettt ettt ettt et et et e et e esaessaesse e seenseansesnsesseenseenseenseensesssenseenseenses
Boris Diskin, Mohagna J. Pandya, Brent W. Pomeroy, Taylor Boyett

The Application of Flow360 to the 7" Drag Prediction Workshop Cases ............c.c.cvvuevevereveveerrerererenesennens
Thomas A. Fitzgibbon

AERODYNAMIC DESIGN 11

A Sensitivity-Driven Approach to Automotive Aerodynamic DesigN...........ccuevverirenerenierieieneneneneneeeenes
Maurice N. Nayman, Ruben E. Perez

Experimental Validation of a Surface Vorticity Flow Solver for Swept Wings ...........cccceovevineniieiieneneneeee,
Shivaranjani S. Sathe, Vivek Ahuja, Roy J. Hartfield



Development of Numerical Accuracy Indicators for the Far-Field Exergy Balance Method...........c.cccccueuee.
1lias Petropoulos, Didier Bailly, Ilyés Berhouni

Analysis of Flow Around an Aerial Tactical Pod Carried by the A29B Aircraft for Viscous Drag
OPUIMUIZATION .....evveevtieeteeeteettesteesteeteeteeetesseesseeseesseesseessessaeseessesssesssesssesssesseessaessesssesssesseesseessenssesssesseenseesenssens
Jose N. Anguisaca, Santiago Castellanos, Xavier Sanchez

Application of a Boundary Layer Integral Method Based on the Universal Velocity Profile to Drag
Prediction for Three-Dimensional WINES .........c.cooiiiiiiiiiiiee ettt e e
Eyliil Bilgin, Jacob T. Needels, Brian Cantwell

AERO-PROPULSIVE INTERACTIONS I

Design of a quasi-2D Rig Configuration to Assess Nacelle Aerodynamics Under Windmilling

COMAILIONS ..ttt ettt e b bt a et e e s b e st e e bt e h e es e e st et e s bt e bt eb e ebees b emten b e bt seeebeebees b et enbenbenbeebeeneenee
Luca Boscagli, Fernando Tejero, Avery E. Swarthout, David G. MacManus, Kshitij Sabnis,
Holger Babinsky, Christopher Sheaf

Aerodynamic Evaluation of Distributed Propulsion for a Regional Aircraft............ccocceiiiiiiiininiiiece
Martin Barry, Christophe Maury, Andrew Turnbull

Experimental Investigation of External Fan Cowl Separation for Compact Nacelles in Windmilling
SCEIATIOS ..ottt ettt ettt ettt ettt ettt sttt st et bt et b e s et e bt s et e bt s et eae s et e bt a et enesa et ae st nesae e ne e
Kshitij Sabnis, Luca Boscagli, Holger Babinsky, David G. MacManus, Christopher Sheaf

Boundary Layer Ingestion Modeling in Aircraft Conceptual & Preliminary Design .........coceeeeeeieienenenene
Jakub Pyszka, Vivek Ahuja, Andrew Turnbull, Roy Hartfield

CFD-Based Studies of Propeller Sizing and Operation Settings for High-Lift Applications of

DiStributed PropulSIOn.........ciiuiiiieie ettt ettt ettt ettt be ettt et e st e sae e bt et e enteeneeeneenneennas
Mario Firnhaber Beckers, Maximilian Kern, Michael Schollenberger, Thorsten Lutz

APPLIED COMPUTATIONAL FLUID DYNAMICS I1

Computational Analysis on the Effects of High-Lift Propellers and Wing-Tip Cruise Propellers on

Seung Yoo, Jared C. Duensing, Karen A. Deere, Jeffrey K. Viken, Michael Frederick

CFD Validation for NACA 4412 with Flow Transition in Strong Ground Effect.............cccociiinininnnnnnn.
Christoph Hiemcke, Kristen Nickell

Characteristics of Shock-Induced Boundary Layer Separation on Nacelles Under Windmilling

DIVEISION COMAIIONS .....eeutetirtieteeitetiet ettt ettt ettt b et e st et e e s b et e bt ebees s et et e nbesae e bt eaees s et e benbesbeebeeaeenee
Luca Boscagli, David G. MacManus, Fernando Tejero, Kshitij Sabnis, Holger Babinsky,
Christopher Sheaf

Numerical Prediction of Heat Exchanger Performances for a Hybrid Electric Propulsion Aircraft
COMCEPE e vttt eieeetteetteette ettt ette e tteetee e bt e esseeessaaenseeessseesseenssaesseessaeasseessseenssaessaeasseensseeasseenssaensseeasseeansennnns
Andreas Huebner, Jochen Kirz

Investigating a Generalized Two-Equation Turbulence Model for Applied Computational
F NS (e 7 1 (USSR
Viola Rossano, Giuliano De Stefano, Daniele Malacrida, Flavio Di Fede, Rocco Gentile



Aerodynamic Analysis of Hybrid Aerial Vehicle for Venus EXploration..........c.cceceeeeevienenencneneencicncnenenn 665
Addison D. Miller, Jesus G. Rosales, Edgar Nunez, Andreas Gross, Nancy Chanover

VOLUME 2

ROTORCRAFT AND PROPELLER AERODYNAMIC 11

Vortex Particle Method for Electric Ducted Fan in Non-Axisymmetric FIOW .........cccoocoiiiiiiiniinieiieeee, 684
Eduardo J. Alvarez, Cibin Joseph, Andrew Ning

CFD Validation and Parametric Design Exploration of a Small Quadcopter UAV .........ccoveevvvvivienieniieienen. 704
Giuseppe Trapani, Gregory M. Laskowski

Extension and Validation of the Body Force Method to a Propeller Blade ............ccoocoeiiiiiiiiniiieeeee, 719
Thibaut Kiffer, Guillaume Dufour, Romain Gojon, William Thollet, Luis Lopez de Vega

ROTS: A Matlab App for Low Reynolds Number Airfoil and Rotor Aerodynamic Design........c..ccccceeruennenee. 740
Manuel Carreno Ruiz, Domenic D'Ambrosio

Modelling Isolated Propeller Performance at High Angles of Attack ..........cccoeoiiiiiiiniiiiiieeeeeeeee, 758
Sparsh Chadha, Jangho Park, Arun Subramanion

Study of Frigate Airwake Effects on Helicopter Recovery Maneuvers by PIV Measurements. ...................... 779

Rafael Bardera, Angel Rodriguez-Sevillano, Juan Carlos Matias-Garcia, Estela B. Barderas,
Jaime Fernandez

SPECIAL SESSION: 7TH AIAA CFD DRAG PREDICTION WORKSHOP 11

Contribution to the 7th AIAA CFD Drag Prediction Workshop Using TAS-Code and FaSTAR .................... 791
Andrea Sansica, Mitsuhiro Murayama, Yasushi Ito, Atsushi Hashimoto, Ryutaro Furuya

Contribution to the 7th AIAA CFD Drag Prediction Workshop Using FASTAR-AMM .......c.ccccevvevvenieennennen. 809
Hiroyuki Abe

DPW7 Results from Champs, Including Global Stability ANalySes.........cccceererreiiiirieniieieeieeieeee e 820
Frédeéric Plante

UNSTEADY AERODYNAMICS

Effects of Compressibility on Leading-Edge Dynamic Stall Criteria............cccevvvereerrieriiecieeieeiesieseesre e 836

Sarasija Sudharsan, Shreyas Narsipur, Anupam Sharma

State-Space Lifting Line Aerodynamic Modelling for Aeroelasticity of Camber Morphing Wings ................ 846
Riccardo Giansante, Giovanni Bernardini, Massimo Gennaretti

Analysis of Flowfield Vortex Interactions of Nonlinear Sharp-Edged Transverse GUStS..........ccccververveennennen. 860
Carlota C. Bonnet, Marilyn J. Smith

Wake Energy Recovery Potential Determination for Unsteady Flows by Exergy Analysis. .........ccccceeveenennee. 879
Juan Pablo Ruscio, Sebastien Duplaa, Nicolas Binder

Effect of Ground Proximity on Heaving Multielement AirfoilS.........cccooieeiiiciiniinienieiiciceeeeceeeee e 893
Michael Jenkins, Ashok Gopalarathnam



SPECIAL SESSION: 7TH AIAA CFD DRAG PREDICTION WORKSHOP 111

Summary Data from the Seventh AIAA CFD Drag Prediction Workshop ........ccccevveviieiiniiiienieieeeeeeene 904
Ed Tinoco, Olaf P. Brodersen, Stefan Keye, Kelly R. Laflin, John C. Vassberg, Ben Rider,
Richard A. Wahls, Joseph H. Morrison, Brent W. Pomeroy, David Hue, Mitsuhiro Murayama

Influence of Turbulence Modelling and Grid Resolution in Computations of the DPW7 CRM
CONTIGUIALION. .....eeuvieitieiteeiiectt ettt te et e et e ste e beesbeesbeesaessaesseesseesseessesseesssesseensaessaessasssessaesseenseassesssesseenseensenssens 952
Peter Eliasson, Shia-Hui Peng, Ales Prachai

Summary of DLR Results for the Seventh AIAA Computational Fluid Dynamics Drag Prediction

DA T070.<] 1 o o TSSO 964
Stefan Keye, Olaf P. Brodersen, Stefan Melber-Wilkending, Diliana Friedewald, Michael
Fehrs, Jens Jigerskiipper

AERODYNAMIC TESTING I

Six Degrees of Freedom Free-Flight Measurement in the VKI Longshot Wind Tunnel .............c.ccccovinenenen. 982
Daniel G. Kovacs, Guillaume Grossir, Grigorios Dimitriadis, Olivier Chazot

Design and Integration of an Internal Balance Prototype for Wind Tunnel Tests of a Scaled

HELICOPLET MOAEL......ccuiiieiiciiicieetecte ettt ettt ettt et e e e et e e s te e beesbeesseesaeeseesseesseesseesseessesssesseesns 998
Juan Carlos Matias-Garcia, Rafael Bardera, Sebastian Franchini, Estela B. Barderas,
Suthyvann Sor

DMD Analysis of Simultaneous Pressure and Deformation Data of a Deformed Wing Measured by
RANAOMADIOE PSP ...ttt ettt ettt ettt et e et e e st e s bt et e e bt eteenee et e eneesneenaeaneeens 1011
Masato Imai, Kazuyuki Nakakita, Masaharu Kameda

AERO-PROPULSIVE INTERACTIONS I1

Comparison of Two Aerodynamic Mid-Fidelity Approaches on a Distributed Propulsion Wing .................. 1019
Nikolai Herzog, Dennis Keller, Christian Breitsamter

Experimental Propeller Placement Analysis for a Distributed Propulsion Wing Section in High Lift
L7034 Fe 1 110 4 USSRt 1044
Till K. Lindner, Jonas Oldeweme, Peter Scholz, Jens Friedrichs

Experimental Parameter Study of Distributed Electric Propulsion on a 2D Wing Model in High-Lift
CONTIGUIALION. ..ottt ciest ettt et e et e st e ete e bt esbeesseesbesseesseessaesseesseassesssesssensaesseasseassasssessaeseesseenseessessnenns 1058
Alex Gothow, Julien Weiss, Andreas Bardenhagen, Dominique P. Bergmann, Jan Denzel,
Andreas Strohmayer

High-Fidelity Simulations of Propeller-Wing Interactions in High-Lift Conditions .............ccccceeeeveienennenne. 1070
Andre F. Ribeiro, Ramon Duivenvoorden, Diogo Martins

Wind Tunnel Measurements of Propeller-Wing Interactional Aerodynamics ............cceeeverevervenieerirecueenenennns 1086
Shreyas Srivathsan, Juergen Rauleder

Contribution of Swirl Recovery to the Induced Drag of a Propeller-Wing System — a Parametric

Robert Nederlof, Robert Kooij, Leo L. Veldhuis, Tomas Sinnige



BOUNDARY-LAYER TRANSITION FOR AERODYNAMIC APPLICATIONS I

Implementation and Verification of the SST-y and SA-AFT Transition Models in FUN3D ..........cccceceevenee. 1132
Nathaniel J. Hildebrand, Meelan M. Choudhari, Balaji S. Venkatachari

Evaluation of Transport-Equation-Based Transition Models for High-Speed Boundary Layers
USING OVERFLOW ...ttt sttt sttt b et sttt ettt beae e 1153
Ethan Vogel, Balaji S. Venkatachari, Meelan M. Choudhari

Implementation and Assessment of Menter’s Galilean-Invariant y Transition Model in
OVERFLOW ...ttt ettt bbbt et b b et b et et b bt ebe b eneens 1171
Balaji Shankar Venkatachari, Samuel A. Gosin, Meelan M. Choudhari

Airfoil Stall Modeling Via Roughness Amplification Model Coupled to Correlation-Based

BN Vi T ey LY (6 T ) AR 1192
Charles Bilodeau-Bérubé, Eric Laurendeau

WIND TURBINE AERODYNAMICS

An Experimental Study to Characterize the Effects of Ice Accretion on the Aerodynamic
Performance of an Offshore Wind Turbine Blade Model...........coccevinieiniiniiiininiininceneceneeeeneeeniene 1205
Harsha Sista, Jincheng Wang, Haiyang Hu, Hui Hu

Aerodynamic Rotor Design for a 25 MW Offshore Downwind Turbine ...........cccoeeeeveneninicncniencncncnenne. 1218
Michael W. Jeong, Eric Loth, Chao (Chris) Qin, Michael Selig, Nick Johnson

Flow Control with Synthetic Jets on a Wind Turbine Airfoil ...........cocoiiiiiiiiiieieeeee e 1226
Andrea Matiz-Chicacausa, Sebastian Molano, Omar D. Lopez

AERODYNAMIC TESTING 11

In-Flight Measurements on the Influence of Freestream Turbulence on a NLF Airfoil ........ccccoccecveviininenen. 1240
Ulrich Deck, Werner Wiirz

Effect of Dynamic Wind Direction Changes on Aerodynamics of a Square Inclined Flat Plate in
GIOUNA EfFECE ...ttt st ettt besae et 1254
Supun Pieris, Serhiy V. Yarusevych, Sean D. Peterson

Surface Pressure Measurements on an Axisymmetric Body with Fins Using Pressure Sensitive
Royce C. Pokela, Jonas Gustavsson, Rajan Kumar

The Development of Pressure Gloves for Unsteady Pressure Measurements on Varying Airfoil
GEOMMICITY .t eutte ettt ette et e ettt et e et e et e e bt e eatteeabaeeateeeabeeenseeesbeeensaeeasaeenseeensaeenseeensseensseenssaansseensseenssessseennnenns 1287
Bradley Vandervoort, Jonathan W. Naughton, Pourya Nikoueeyan

BOUNDARY-LAYER TRANSITION FOR AERODYNAMIC APPLICATIONS 11

Transition Modeling Based on the Dual N-Factor Method for the CRM-NLF Wind Tunnel
L0704 F 1 110 4 USRSt 1296
Pedro Paredes, Balaji S. Venkatachari, Meelan M. Choudhari, Fei Li



Flight Dynamics Modeling of the Boundary Layer Transition 1B (BOLT-1B) Experiment ...........ccccccceue.... 1309
Prasad Kutty, Cameron Butler, John T. Melcher, Bradley M. Wheaton

Effects of Transpiration Cooling on Hypersonic Boundary-Layer Receptivity and Stability for
BIUINE COMES ..ttt sttt sttt et st st ebe bbbt eb s bbbt ebe bt ene e 1321
Bijaylakshmi Saikia, Christoph Brehm

Numerical and Experimental Study of Laminar-Turbulent Transition on a Laminar Airfoil at Low
REYNOLIAS INUIMIDET ...ttt ettt ettt et et e st e e s e e bt e bt e se e st emeeeneeeaeesaeenseenteeneeas 1335
Matija Avirovic, Carlo Brunelli, Benoit G. Marinus, Joris Degroote, Jeroen Van Beeck

ROTORCRAFT AND PROPELLER AERODYNAMIC II1

Twist Optimization of a Helicopter Rotor Blade Using Support Vector Regression ............ccceevevveeeveevennenne 1348
Emin B. Ozyilmaz, Mustafa Kaya, Munir A. Elfarra

VOLUME 3
Computations of Multicopter Aerodynamics in Vertical Flight with Overset Grids in OpenFOAM ............. 1361
Young Min Park, Sol Keun Jee
Assessment of a RANS/BET Body Force Method for Propeller Modeling ...........ccccovveevivienieniieniieiieieeens 1368

Hugues Pantel, Fabrice Falissard, Guillaume Dufour

Multi-Fidelity Computational Analysis of a Quiet Single-Main Rotor Helicopter for Air Taxi
L0553 218 )2 1SSt 1391
Patricia Ventura Diaz, David Garcia Perez, Steven Yoon

Comparison of Aircraft Loads Using URANS and Actuator Disk Modelling of Propellers at High
INCIACIICE ...ttt st st et sttt et st n et ee 1409
Christopher Wales, Dorian Jones, Ann Gaitonde, Peter Risley-Settle, Andrew Peace

High-Fidelity Analysis of Lift+Cruise VTOL Urban Air Mobility Concept Aircraft..........cccceceeeeeneiencnnenne. 1418
Yi Liu, Cameron T. Druyor, Li Wang

SUPERSONIC METHOD DEVELOPMENTS

A Reduced-Order Model for Supersonic Transport Take-Off Noise Scaling with Cruise Mach
INUITIDET ..ttt ettt b e sb e bttt ettt bbbt e at e et et e bt she e bt eb e e bt et e b et e s bt sbeeaeeae 1442
Laurens Voet, Raymond L. Speth, Jayant S. Sabnis, Choon S. Tan, Steven Barrett

Development of an Aerodynamic Surrogate Model for Conceptual Supersonic Aircraft Design

Based on DLR TAU SIMUIALIONS ...c..eouieuieiieieieiesteite ettt ettt et e e s eesteebeeseeseeneensessessesaeseeeneenean 1464
Samuel Schnell
Recent Enhancements to Modeling Sonic Boom Propagation Using Augmented Burgers' Equation............ 1481

Sriram K. Rallabhandi, Marian Nemec, Michael J. Aftosmis

AERODYNAMIC FLOW CONTROL I

Aerodynamic Flow Control Using a Dynamically Morphing Leading Edge (DMLE) for the UAS-
SAS AT ..ttt an 1500

Musavir Bashir, Mir Hossein Negahban, Ruxandra M. Botez, Tony Wong



Aerodynamic Effects of a Tube-Type AC-DBD Plasma AcCtUatOr.......c..ccuerierieniierieeie e sie e eie e eeae e 1516
Jintao Zhao, Hexiang Zhang, Xuanshi Meng, Aiming Shi

Analysis of Riblets Modeling for Aeronautical APPlICAtIONS ........ceverieriereriiieieieieerie e 1529
Benedetto Mele, Ettore Saetta, Renato Tognaccini

Control of Flow Separation Using Fluidic Oscillators on a NACA 0015 Aerofoil ........ccoceveverveeiincncnennene 1541
Arpit Chaudhary, Kamal Poddar

Flow Sensing of a Slender Nose Forebody at High Angle of Attack Based on Finite Surface
Pressure INTOIMALION ......c..oiiiiiiiieiee ettt b ettt et sb e ebe st e s e e e besbe st ebeenean 1553
Linkai Li, Zi Huang, Yunsong Gu, Zongyuan Zhang, Yu Lei, Zhenjun Peng

Stratospheric Balloon Experiments by a New Prototype of Inertial Impactor as Atmospheric

214010 [ SRRSO 1564
Rafael Bardera, Suthyvann Sor, Adelaida Garcia-Magariiio, Juan Carlos Matias-Garcia,
Estela B. Barderas, Graciano Martinez, Santiago Martin, Elena Gonzalez-Toril, Angeles
Aguilera

AIRFOIL/WING/CONFIGURATION AERODYNAMICS

A Cross Flow Vortex Model 0f Delta WINES .......ccveriieiiiiiieiieiiesieieeie ettt ssee e se e enee s 1581
ShiangYu Lee
Design and Testing of a Wing with a Morphing Trailing Edge ..........cccoooiiiiiiiiiiieeeeee e, 1590

Jodo Pinho, Emanuel A. Camacho, Andre R. Silva

Acroclasticity of Telescopic Morphing UAV WING .........ccceviirieriieiiieiieiesieseese e esee e seeseeeeeseensesnaesnnens 1598
Debashis Singha, Senthil Murugan

Coherent Explanation of Aerodynamic Lift and Threshold Condition of Drag Divergence Using the
Concept of Sanal FIOW ChOKING. .......cc.oiiiiiiiiiieeeee ettt sttt se e besbesaeeaeenean 1613
VR Sanal Kumar, Vigneshwaran Rajendran, Saatvik Sharma, Raunak Sharma, Vinay Dekkala,
Yash Raj, Vigneshwaran Sankar, Vignesh Saravanan, Nichith C, Ajith S, Sulthan Ariff Rahman
M, Rohan Sarswat, Chahat Bhatia, Prisha K. Asher, Dhruv Panchal, Prathit Kalra, Amit
Kushwaha, Ashutosh Biswal, Anurag Sharma, Suraj Krishna, Bhavya Sharma, Harsh P
Katrodiya, Astha Rai, Debayan Roy, Advait Katyal, Smrijanee Das

Investigation of Streamtube Flow Choking and Unchoking on the Aerodynamic Performance of

TTANSONIC ATICTATE...ceeiiiiiitiee ettt ettt st b et e bt et ea e sbee s b e e nbeebeemtesaeesaneae 1630
Srajan Shrivastava, Yash Raj, Vigneshwaran Rajendran, Vinay Dekkala, Saatvik Sharma,
Raunak Sharma, Vigneshwaran Sankar, Vignesh Saravanan, VV Satya Raghavendra
Cheepurupalli, Bhaskar Reddy Kota, Abisheik Visagan M, VR Sanal Kumar, Dhruv Panchal

Aerodynamic Performance of a Quadcopter in Hover Flight with the Unsteady Vortex Lattice
1Y, (19 1 Lo Y« AP ORI 1663
Andres M. Perez Gordillo, Jaime A. Escobar, Svetlana Poroseva, Omar D. Lopez

APPLIED AEROELASTICITY AND AERODYNAMIC-STRUCTURAL DYNAMICS
INTERACTION 1

Hypersonic Fluid-Thermal-Structural Interactions on a Compression Ramp with an Embedded

COMPUANE PANEL ......oceiieiiieiieciecieeee ettt sttt e et s e e st e s st et e esseanseessessaessaesseenseenseensesnnenns 1686
Antonio Giovanni Schoneich, Stuart J. Laurence, Fabian Dettenrieder, Daniel J. Bodony,
Gregory M. Buck, Joshua M. Weisberger, Brett F. Bathel



Effect of Panel Compliance on Shockwave Boundary Layer Interaction at Mach 2..........cccccoevveiiveirenennne 1702
Akriti Tripathi, Michael Sheehan, Jonas Gustavsson, Kourosh Shoele, Rajan Kumar

One-Way Response of a Flexible Panel to Shock Wave Boundary Layer Interaction...........c.ccccceceverenuennene 1718
Vilas J. Shinde, Jack J. McNamara, Datta V. Gaitonde

Parametric Analysis of Structural Response in the Presence of Shock Boundary Layer Interaction.............. 1742
Rohit Deshmukh, Vilas J. Shinde, Jack J. McNamara

HYPERSONIC AERODYNAMICS 1

Computational Analysis of Laminar Steady Hypersonic Flow Past Blottner Sphere Using ANSYS

Aidan R. Murphy, Ramesh K. Agarwal

Wall-Resolved LES of Mach 6 BoLT-2 Hypersonic VEehicCle...........ccoecieiirieiieiieeec e 1769
Vishal A. Bhagwandin, Pino Martin

Numerical Investigation of the Influence of the Rarefaction Degree on a Waverider Aerodynamic
Performances in Super-/Hypersonic REZIMES .........c..ccieiiriiiieiieiieie ettt eie e eresaesee e esseeseeseesenenns 1781
Damien Toussaint, Jean-Philippe Braeunig, Céline Baranger, Hugo Noubel, Viviana Lago

CFD Validation of a Hypersonic Cone-Slice-Flap Variable Geometry Configuration ...........c.ccceceveeereennne. 1797
Laura White, Thomas K. West, Matthew N. Rhode, Elizabeth Rieken, Jacob Lampenfield,
Daniel Rodriguez

REDUCED ORDER AERODYNAMICS I

Assessment of Multi-Fidelity Surrogate Approaches for Expedient Loads Prediction in High-Speed
FLOWS -ttt bt b et a et b e bt bbbt ettt et he bt bt et ea et et he bt b en 1819
DByler Korenyi-Both, Jack J. McNamara, Jon A. Willems, Daniel A. Reasor

Recurrent Multi-Mesh Convolutional Autoencoder Framework for Spatio-Temporal Aerodynamic
IMOAEILIIIE. ..ttt ettt ettt et e b et e s et et e eeeeae e bt eaeem e e e e s e eseebeebeesteneemtanteaseeseaaesseeneenean 1843
David Massegur Sampietro, Andrea Da Ronch

Deep-Learning Framework for Aircraft Aerodynamics Prediction .........c.ccoceeeveeiinicncninincnceiccicncnee, 1883
Gabriele Immordino, Andrea Da Ronch, Marcello Righi

Including Steady State Information in Reduced Order Modelling for Tiltrotor Aircraft Stability

AATIALY SIS 1.ttt ettt ettt ettt a et e e et et e heeh e eh e e aeen s et et e ehe Rt eheeReen s et et e eRe ekt eReeheeneententeaseeteeneeneeneenean 1901
Peter E. Bath, Ann Gaitonde, Dorian P. Jones

AERODYNAMIC FLOW CONTROL II

Asymmetric Control of Subsonic Axisymmetric Jet Aerodynamics Using Plasma Actuators ............c..c....... 1922
Drew Mills, Ethan Cartwright, Nathan J. Webb

Effects of Boundary Layer Suction on a Laminar Separation Bubble on a HLFC Wing ...........ccccccoeienenen. 1935
Michelangelo Corelli Grappadelli, Paolo Olivucci, Camli Badrya

LES Exploration of Alternative Coflow Jet Flow Control Application on a NACA 6421 Wing.................... 1951
Philip E. Morgan, Daniel J. Garmann



Experimental Investigation of an Airfoil with Spanwise Wavy Trailing Edge ..........ccoovveerienieiiecieeieens 1968
Paulo H. Ferreira, Rodrigo Costa Moura, Adson Agrico de Paula

Analysis of Trajectory of the Projectile Released from Fighter-Aircraft Weapons Bay .........c.cccceveieneenne. 1977
Hsien-Hao Teng, Zhong-Xin Yu

APPLIED AEROELASTICITY AND AERODYNAMIC-STRUCTURAL DYNAMICS
INTERACTION II

Uncovering the Aeroelastic Behavior of Light Aircraft Structures with SlenderWings Under
Extreme Flow Turbulence INTENSILY .........ccoieiiieiiieeie ettt sttt esaesbe e eneeneas 1989
Wolduamlak B. Ayele, Victor Maldonado

Tailerons for Aeroelastic Stability and Control of Flexible WIngs.........ccccoceverirveerieneneneneneneeienenenennns 1999
Peter Sharpe, Demet Ulker, Mark Drela

Vibration Attenuation of Rotating Blades Using a Non-Linear Energy Sink ............ccccoooiiiiiiiiniinnienene, 2020
Ira P. Wall, Mohammadreza Amoozgar, Atanas Popov

VOLUME 4

Fluid-Structure Coupled Analysis of Maneuver Load Alleviation on a Large Transport Aircraft.................. 2038
Christian Breitenstein, Jens Miiller, Marco Hillebrand, Malte Woidt, Matthias Haupt, Rolf
Radespiel

REDUCED ORDER AERODYNAMICS 11

Frequency Domain Method for Dynamic Control Derivative Estimation with Application to
Transonic Truss-Braced WINE ..........oouiiiiiieieeeee ettt ettt et e sttt be et et e e e besaeseeeneenean 2060
Nhan T. Nguyen, Juntao Xiong

Analysis of Flow Past an Aircraft at High Angle of Attack Based on Mode Decomposition..............cc.c....... 2082
Hui Wan, Mehdi Ghoreyshi, Jurgen Seidel

Nonlinear Low-Dimensional Model Order Reduction with Subspace Interpolation for Gust
Applications with the Linear Frequency Domain APProach ...........cccecveevieeiieienieniienienie e eee e sieesveeveennens 2099
Markus Widhalm, Philipp Bekemeyer

Aerodynamic Influence Coefficients from the Unsteady Transonic Small Disturbance Equation for

F N (0T F A To N 4T 1 ) 3 ST 2120
Edward Szwabowski, Myles Baker

AERODYNAMIC DESIGN & TESTING

Experimental Study of Rotorcraft Ground Effect Over Inclined Surfaces in Headwind Conditions ............. 2131
Juan Palacios Santos, Rafael Bardera, Juan Carlos Matias-Garcia

Aero-Whisker for the Measurement of Aircraft Flight Speed and Angle of Attack in Compressible
FIOW CONAILIONS ..eutitiiieiieiietetetentet ettt ettt be st ettt et b b st bt sbe bt et et enaesaenbesaeeueenees 2140
Marco T. Debiasi, Kevin Atkinson, Alistair Saddington, Mark Finnis

Aerodynamic Interaction and Analysis of Nose-Mounted Propeller Aircraft..........c.cccceveviviiiinienencncnene. 2155
Apurva Anand, Shesha Sai MV, Chandrasekaran V, Narayan VVS, Balakrishnan Narayanarao



Rapid Prediction Method for Extreme Aerodynamics: Jet and Propeller ACOUStICS.......c.cocververeierirecieerennnnns 2171
David Nixon

Numerical Simulation of Transonic Buffet in an AXial-FIoW Fan............coocviiiiiiiiiiiiiiie e 2207
Jyoti Ranjan Majhi, Kartik Venkatraman

APPLIED COMPUTATIONAL FLUID DYNAMICS I1I

RANS Computations of 3D Flow Past ATAA CRM SHL with Various Active Flow Control
o110 1103 ¢SSR 2221
Karsten Hendrickson, Ramesh K. Agarwal

Numerical Investigation of the Trailing Edge Morphing Using Corrugated Skin at a High Reynolds
Number for NACA 0012 & NACA 641-612 AIrfOils ...c.coveveirieiiiniiiiinieicineieerieeeneeeseeveesreteeseeiee i 2240
Ravi Kumar, Santanu Ghosh

Aeroelasticity of Supersonic ONERA M6 Wing; Parametric Studies Using a Fully-Coupled
Computational APPIOACK........eeiuiiiiiie ettt ettt ettt e st et e et e e enteeseesseeabeeneeteeneeennene 2256
Marcel llie, John Havenar

Aerodynamic Force and Vortex Force on Flapping WINES..........cccecvveevieierienienienieeie et eveeveese e 2272
Emanuele Sticchi, Mauro Minervino, Renato Tognaccini

Uncertainty Quantification in Flows with Discontinuities: A Probabilistic Approach on Nonlinear
IMATITOLAS ..ttt ettt ettt b ettt ettt h ettt sttt ettt h ettt et se bt et 2295
Nikhil Iyengar, Dushhyanth Rajaram, Dimitri N. Mavris

DESIGN AND ANALYSIS OF INLET AND EXHAUST SYSTEMS

Selection of a Scale Resolving Simulation Technique for Flow Field Analysis of a High-Speed Air
IIEAKE ..ottt e st neee 2322
Bilal Mufti, Tauha Irfan, Zakria Toor, Jehanzeb Masud

Parametric Study on the Thrust Vectoring of a Supersonic Jet Manipulated by Fluidic Injection.................. 2331
Anwesh Yadav, Vignesh R, Arun Kumar Perumal

Design Optimization of a Novel Boundary Layer Diverter for Semi-Submerged Inlets...........ccccceevenenenne. 2339
Umut Can Kucuk, Ismail Hakki Tuncer

Effect of Small Step on Aerodynamic Performance in the Transonic Inlet ...........ccccoooeiiiiiiniiieiiniie 2354
Enbo Ju, Feng Ye, Xuanshi Meng, Xiaoguang Ma, Tong Chen

TOPICS IN APPLIED AERODYNAMICS

Aerodynamic and Aeroacoustic Impact of the Axial Distance Upon Contra-Rotating Rotors During
HOVEIING CONAITION .....vieiiieiiieiieeiiestieie ettt ste st et et e te et e s ee s st e seesseenseessesssesseesseesseensesnsesssesseenseenseensennsens 2368
Pengyu Li, Yannian Yang, Haoyu Zhang, Yu Liu, Qingxi Li, Bernd Noack

Composite Adaptive Aeroelastic System Control and Multifold Regressor Integrals-Based
TAENUFICALION ...ttt ettt s b et st s b et b e bt eb e sa e eb e bt e b sa e ne e 2381
Keum W. Lee, Kaushik Raj, Sahjendra N. Singh

CRJ 700 Longitudinal Aerodynamic Coefficients Identification Using Support Vector Machine ................. 2405
Yan Tondji, Georges Ghazi, Ruxandra M. Botez



Computational Investigation of Dynamic and Thermal Soaring for an Unmanned Aerial Vehicle on

Mariah E. Gammill, Brenden Herkenhoff, Chase Dunaway, Mostafa Hassanalian

Influence of the Tilt Angle Over the Flow Around the Mars ROVET ..........ccocoiiiiiiiiiine 2430
Javier Muiioz-Campillejo, Rafael Bardera, Angel Rodriguez-Sevillano, Juan Carlos Matias-
Garcia

Validation of a Mid-Fidelity Approach for Aircraft Stability and Control Characterization ..................c...... 2444

Benjamin M. Simmons, Steven Geuther, Vivek Ahuja

AERODYNAMIC FLOW CONTROL ITI

Injection Duct Height Distribution Control for Co-Flow Jet Airfoil .........ccccoceviiieiieniniiniiineceeeeeee 2460
Yan Ren, Gecheng Zha

Aerodynamic Characteristics of a NACA-0010 Airfoil with Rotating Micro-Cylinders ............cccccecveuenneee 2471
Alejandro Carrizales, Cesar A. Leos, Stephen Crown, Robert Freeman, Isaac Choutapalli

Experimental Comparison of Flow Control Techniques on Helicopter Flight Deck of Frigates.................... 2480
Juan Carlos Matias-Garcia, Rafael Bardera, Sebastian Franchini, Estela B. Barderas

Simulation of 3D Co-Flow Jet Airfoil Control with Micro-Compressor Actuator at High Angles of
ATEACK .ttt a et h ettt ettt bt bt a oottt aeshe et eaeen 2493
Paula A. Barrios, Yan Ren, Gecheng Zha

HYPERSONIC AERODYNAMICS 11

Coupled Fluid-Thermal Response in the Gap Region of a High-Speed Control Surface.............cccccveeueennenne. 2516
Jon A. Willems, Jack J. McNamara, Daniel A. Reasor

Data-Driven Modelling of Aerothermodynamic Loads During Atmospheric Re-Entry..........cccoccveiinnnien. 2533
Julie Graham, Fabio Morgado, Marco Fossati

Investigation of Second-Mode Instability Attenuation Over Silicon-Carbide Coated Carbon Foam............. 2551
Samantha A. Miller, Karl Jantze, Joel J. Redmond, Carlo Scalo, Joseph S. Jewell

A Study on the Impact of Mesh Resolution and Diffusion Terms on Thermochemical Non-

EQUILIDITUN FIOWS ..cvviiiiiiieciiesitecie ettt ettt et eteebeesaesaeeeteesbeesseesbeesseessesssesseesseensesnsessnenns 2577
Farney C. Moreira, William Wolf, Jodo Luiz F. Azevedo

SPECIAL SESSION: NORTH ATLANTIC TREATY ORGANIZATION

Modeling and Simulation of Shipboard Launch and Recovery of Helicopters - An Overview of
J N VA R B TSRO TS 2593
leuan Owen, Nicholas Fernandez, Richard Lee, Alanna Wall, Joshua Butler

Comparison of Reduced Order Models for Evaluating Stability Derivatives for the DLR-F22

ONERA MOGEL ..ottt ettt ettt ettt et b e st ese s s esteseesess et e sess et e s ensesessenseseasenseseasenseseesensenn 2611
Markus Widhalm, Mario Stradtner, Andreas Schuette, Mehdi Ghoreyshi, Adam Jirasek,
Jurgen Seidel

WIRATAWN PAPET .....eeeiiieiieee ettt ettt et e e e st e b e e s e enseensessaesseesseanseenseansenssensnens 2632



AERODYNAMIC FLOW CONTROL 1V

Mini UAV with DBD-Plasma-Based FIOW COntrol...........c.cccueverinininininiiieienenieseseeeeceteeesee e 2633
Mordechai Garcia, Dor Polonsky, Yoav Gichon, David Greenblatt

Microjet Angle Sensitivity for Active Flow Control on Multi-Element High-Lift Systems............cccccceee..e. 2647
James R. Koch, Jeffrey A. Housman, Seyedeh Sheida Hosseini

Battery-Powered Helicopter Hover Performance Enhancement Using DBD Plasma Actuator ..................... 2679
Dor Polonsky, Stalnov Oksana, David Greenblatt

Computational Simulation of Swept Wing Dynamic Response to Active Flow Control Via Vortex
GENETALING JELS ...veevvieuiieiiieiieetiesteste et et et e et e steeteesteesseessesssesseeseesseerseassesssesseesseessaasseesseassesaesseesseensennsessnenns 2691
Patrick J. Brandt, Jeffrey P. Bons
VOLUME 5

Steady Versus Unsteady Pneumatic Flow Control and Aspects of Practical Integration.............cccccceveennnee. 2709
Arvin Shmilovich, Abdollah Khodadoust, Christopher Colletti, Phillip J. Ansell

AIRFOIL/WING/CONFIGURATION AERODYNAMICS 1

Low Aspect Ratio High-Lift Wing Design for Automotive Racing Applications ...........ccceceeeeereerenenenennen. 2728
Sajana S. Ratnayake, Timothy T. Takahashi

Practical Implications of Conical Flow Assumption in NLF and HLFC Wing Design ..........ccccccevevenennnne. 2752
Anand Sudhi, Camli Badrya

Exploration of a Low-Speed, Flapped, Slotted, Natural-Laminar-Flow Airfoil ............cccccoeevieviiiviiiieneeneenn 2777
Mark D. Maughmer, Leonard P. Metkowski, Christopher J. Axten, Dan M. Somers

Experimental Validation of Integral Boundary Layer Coupled with a Surface Vorticity Solver .................... 2795
Shivaranjani S. Sathe, Vivek Ahuja, Roy J. Hartfield

Numerical Investigation on Flow Field and Aerodynamic Characteristics of Box Wing for New
CoNVEITIDIE @V TOL ...ttt b e bt b et es et e st s b bt e bt st e st et e benbesbeebeenean 2812
Shusuke Honda, Makoto Sato, Nishida Ryoma, Eiji Shima

On the Numerical Simulation of Rapid Spoiler Deflections ...........ccoceveirierieiieiieieeieeee e 2824
Sven Geisbauer

SPECIAL SESSION: CFD PREDICTIONS & VALIDATION FOR X-59 WIND TUNNEL
MODEL

X-59 Sonic Boom Test Results from the NASA Glenn 8- By 6-Foot Supersonic Wind Tunnel.................... 2845
Donald A. Durston, John D. Wolter, Patrick Shea, Courtney S. Winski, Alaa A. Elmiligui,
Melissa B. Carter, Sarah Langston, Michael D. Bozeman

Near-Field Pressure Signature Measurements of NASA X-59 in JAXA 1 M X 1 M Supersonic Wind

Junichi Akatsuka, Shinya Koganezawa, Satoshi Kondoh, Hiroaki Ishikawa, Yoshikazu Makino,
Shinji Nagai



Near-Field Pressure Signature Prediction of NASA X-59 Using JAXA’s Unstructured Grid Solver

Shinya Koganezawa, Hiroaki Ishikawa, Satoshi Kondoh, Junichi Akatsuka, Yoshikazu Makino

X-59 CFD and Wind Tunnel Data COMPATISONS .........ccveeverererrierieereereeiessesseesseessesssesssesssesseessesssesssesssenaens 2899
Todd E. Magee, Leonel Serrano, Raul Mendoza, Alejandro Gonzalez, David R. Muscalus,
Ashley M. Jones, Madison Peyton, Stephen G. Shaw

APPLIED COMPUTATIONAL FLUID DYNAMICS IV

Effects of Blowing Ratios on the Near-Wall Flow Transition and Heat Transfer in Coupled-Domain
TranSPIration COOLINE . .....cc.ueiuieiiieieeie ettt ettt et e bt et e et e st e saeesae et e enteeneeeneesseenseenseenseeneesneeeneanseenes 2961
Zhihui Zhang, Xian Wang

Analysis of Coherent Structures in Dynamic Stall Via Empirical Mode Decomposition and
Dynamic Mode DeCOMPOSILION.......cc.eveririiieiiiiniinierieeit ettt sttt ettt sttt ebe et et see st b i ebeeaees 2972
Lucas F. Souza, Renato F. Miotto, William Wolf

HEMLAB Algorithm Applied to HIOCFD Delta Wing and OTC1 Missile........ccceoeiereniiiiieieieereee 2984
Hiiseyin Akgiin, Ibrahim Asar, Mehmet Sahin

Analysis of Triangular Cross-Section Slender Bodies in Supersonic Regime Using RANS
SIMULATIONS ...ttt b et e b et b et e b et b e aese s e s e 3017
Quentin Bourny, Anderson Proenca, Davide Di Pasquale, Simon A. Prince

Evaluation of Limiter Functions for Supersonic AppliCations ...........ccccceeveerrieriieiieienieseenie e e eeeesveenns 3042
Nashat N. Ahmad, Michael A. Park, Hiroaki Nishikawa, Li Wang, Alaa A. Elmiligui

Aerodynamics of Close-Coupled Stationary/Flapping Tandem NACA 0012 Airfoils .....c..ccceeceeveveevicncnenne. 3054
Berkan Anilir, Dilek F. Kurtulus, Max Platzer

SPECIAL SESSION: STABILITY & CONTROL PREDICTION WORKSHOP INTERIM 1.5
(S&CPW 1.5): 2D CRM WING AND TAIL SECTION

DLR Results for the 1.5 AIAA Stability and Control Prediction Workshop Investigating a Wing and
Wing-Tail Section of the Common Research Model...........cccooviiiniiiniiiiiiiiineeeecccee e 3072
Ruben B. Seidler, Andreas R. Huebner, Britta Ernst, Markus Widhalm

A Comparison of CFD Approaches for Tail Downwash Prediction Using a NASA Common
Research Model (CRM) 2D BenChmark ...........c.coveviiiiiiiiiiiiiiiecececteceee ettt 3088
Matthew Prior, Austin G. Rozinka, Norman Princen

CRM 2D Wing and Tail Section — Mesh Impact on Longitudinal Stability (Invited) ...........cceecvevvereerernnnne. 3113
Steve M. Klausmeyer, Kelly Laflin

CFD Study of 2D Wing and Tail Section Using KCFD and FUN3D ........ccccociiiiiiiiieniiee e 3139
Andrew J. Lofthouse
MISSILE/PROJECTILE/MUNITION AERODYNAMICS

Flight Control of the Kinzhal Missile Using Energy Deposition.............ccceceeieriereeneeneeeeeieseeseeeseeeieennens 3157
Doyle D. Knight



Aerodynamic Characterization of a Store Separating from a Rectangular Cavity at Supersonic
Eric D. Smith, Rajan Kumar, Timothy A. Eymann

Effects of Threadlike Roughness on a High-Slenderness Finned Projectile at Supersonic Speeds................ 3203
Sebastian Michalski, Robert Hruschka, Michael Breuer, Daniel Klatt, Myriam Bastide

Aerodynamic Identification of Noncircular Cross-Section Missile Configurations............cceceeveereeecueeeennenns 3216
Mehdi Ghoreyshi, Joy J. Metzler, Nathan Shumway, Jurgen Seidel

Experimental Study of an Air-To-Ground Store Release from a Jet-Fighter Weapons Bay in

TranSoniC FIOW CONAItIONS .......coouviiiiiiiiieiee ettt et eeeeee e e et e s eeaae e e eeaaeeeseteeeseseeeesenareesanseeesenseeeesnnens 3237
Hadar Ben-Gida

SPECIAL SESSION: X-59 PROBE CALIBRATION

X-59 Air Data Probe Calibration Wind TUNNEI TESt........ccooiiiiiiiiiiieiieieiieeeee et eeaareeee e 3262
Courtney S. Winski, Michael D. Bozeman, Alaa A. Elmiligui, Jeffrey Flamm, Lee Mears,
Kurtis Long, David J. Friedlander

Measurement Accuracy and Uncertainty Analysis of the X-59 Air Data Probe Calibration Test

ENEEY O ..ottt ettt et ettt et h e bt et et st sae bt 3291
David J. Friedlander, Michael D. Bozeman, Alaa A. Elmiligui, Jeffrey Flamm, Lee Mears,
Courtney S. Winski, Kurtis Long

AIRFOIL/WING/CONFIGURATION AERODYNAMICS 11

Numerical Simulation of an Aspect Ratio 13.5 Common Research Model with Trailing Edge Mini-
LA ettt h e h et e bt a e ea et e h e e bt e bt e bt e bt ea bt et e eheenbe e bt e teenteas 3303
Juntao Xiong, Nhan T. Nguyen, Robert E. Bartels

Wingtip Vortices Characterization with Perspective Upright COIrrection ...........ccvevvevveeeeerierienieenieeieevenenns 3320
Jia Cheng Chan, Henrik Hesse, Peng Cheng Wang

Aerodynamics Flapping-Flight Robotic Bird Using Unsteady Lifting-Line Method............cccceoveieiennnnnne. 3337
Harry W. Hoeijmakers, Luuk H. Groot Koerkamp, Cees H. Venner, Stefano Stramigioli

Simulations of Mach 0.8 Transonic Truss-Braced Wing Aircraft Aerodynamics at High Angles of
ATEACK L.ttt a e e h e a et ettt h e eh e at ettt et nbeshe et eaeen 3374
Juntao Xiong, Nhan T. Nguyen

Author Index





