23rd AIAA Computational Fluid
Dynamics Conference 2017

Held at the AIAA Aviation Forum 2017

Denver, Colorado, USA
5-9Jdune 2017

Volume 1 of 4

ISBN: 978-1-5108-4371-4



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
- CFD-01: HIGH-ORDER METHODS
ON HIGH-ORDER UPWIND METHODS FOR CONVECTION (AIAA 2017-3093)......ccccciiiiiiiiiiiine e 1
HIGHHJk]H)ng]FR/CPR METHOD FOR OVERSET MESHES (AIAA 2017-3094).........c.ccciiiiiiiiiiis 24

Zhaowen Duan, Zhi J. Wang
NODAL SPACE-TIME FLUX RECONSTRUCTION METHODS FOR CONSERVATION LAWS

(ATAA 20T7-3095) ..ottt ettt et b et e bt e ea e e b e e e s bt e s Rt SR e e R et eeR Rt e R e e R e e e R e e eR R e e e Re e bt e nnr e e re e e nee e 43
Meilin Yu

SCALABILITY AND EFFICIENCY OF EXPLICIT AND IMPLICIT FR/CPR SCHEMES IN

LARGE EDDY SIMULATIONS (ALAA 2007-3090)........cccccteiitiiteititaitesieaieesesesieesieeateesseessseesssesssessssesssesssseessessseenn 57

Feilin Jia, Zhi J. Wang, Rathakrishnan Bhaskaran, Umesh Paliath, Gregory M. Laskowski

A COMPACT HIGH ORDER FINITE VOLUME METHOD BASED ON VARIATIONAL

RECONSTRUCTION FOR COMPRESSIBLE FLOWS ON ARBITRARY GRIDS (AIAA 2017-3097) ......cccceeveene 71
Xiaodong Liu, Jialin Lou, Lingquan Li, Hong Luo, Hiroaki Nishikawa, Yuxin Ren

COMPACT DIRECT FLUX RECONSTRUCTION FOR THE NAVIER-STOKES EQUATIONS ON

DYNAMIC MESHES (ALAA 2017-3098) .......coiiiiiiiiiiiiiiiiri bbb ne s 90
Lai Wang, Meilin Yu

-CFD-02: OPTIMIZATION FOR MESH ADAPTATION

ERROR MINIMIZATION VIA METRIC-BASED CURVED-MESH ADAPTATION (AIAA 2017-

Devina P. Sanjaya, Krzysztof Fidkowski, Laslo T. Diosady, Scott M. Murman

ADJOINT-BASED ANISOTROPIC MESH ADAPTATION FOR DISCONTINUOUS GALERKIN

METHODS USING A CONTINUOUS MESH MODEL (AIAA 2017-3100) ........ccceooviiiiiireiie e sen e e siee e 121
Ajay Mandyam Rangarajan, Georg May, Vit Dolejsi

OPTIMIZATION-BASED ANISOTROPIC HP-ADAPTATION FOR HIGH-ORDER METHODS

(02N V.V N G 3 U PP P PP T PRSPPI 142
Nicolas Ringue, Sivakumaran Nadarajah

AIRFOIL SHAPE OPTIMIZATION USING OUTPUT-BASED ADAPTED MESHES (AIAA 2017-

K 3 17 TP TP TP TP TPV TO PR PRPRPRPT 157
Guodong Chen, Krzysztof Fidkowski

OPTIMAL MESH ADAPTATION FOR 2D EULER EQUATIONS (AIAA 2017-3103)......cccccceiiiieniiiieieiieneniens 173
Charles W. Jackson, Christopher J. Roy, Christopher R. Schrock

RESIDUAL BASED GRID ADAPTATION FOR MESHLESS LSFD-U SOLVER (AIAA 2017-3104).................... 192

Balakrishnan Narayanarao, Yousuf Mohamed

-CFD-03: MESHING 1

THE IMPACT OF UNSTRUCTURED MESH GENERATION APPROACH ON ERRORS (ATIAA

1} Bk 1S TP R R PUPRRR 207
Hongliang Fan, Carl F. Ollivier Gooch

METHODS FOR THE EVALUATION OF CANDIDATE MESHES FOR THE GEOMETRY AND

MESH GENERATION WORKSHOP (ATAA 2017-3100)........cccctiiiiiiieiieiieeniee sttt siee e i snseesiee s snressneeniees 231
John Dannenhoffer, Carl F. Ollivier Gooch

SPLINE INTERPOLATION FOR A FOURTH-ORDER ADAPTIVE MESH REFINEMENT

ALGORITHM ON ARBITRARY MAPPED GRIDS (ATAA 2017-3107) ....cooiiiiiiiieiiiticie et 239
Nathaniel Overton, Xinfeng Gao, Stephen Guzik
METRIC-ALIGNED AND METRIC-ORTHOGONAL STRATEGIES IN AFLR (AIAA 2017-3108)...........ccc...... 254

Frederic Alauzet, Dave Marcum
REDUCING THE COMPUTATIONAL COST OF VISCOUS MESH ADAPTATION (AIAA 2017-

Zach Davis, Travis J. Carrigan, Nick Wyman, Matthew McMullen



-CFD-04: HIGH-ORDER FINITE VOLUME METHODS

MOTIVATIONS AND METHODS OF VERIFICATION FOR HIGH-ORDER RANS SOLVERS

AND SOLUTIONS (ATAA 2007-3290) ....coieeeieeiieeiteieee et e sme e e e asneesme e asneesneeaneennne e neennreeneennnas 289
Farshad Navah, Sivakumaran Nadarajah

VORTICAL FLOW CALCULATIONS USING A HIGH-ORDER VORTICITY CONFINEMENT

METHOD (ATAA 2007-3291) ...oeoiiiiitieiie ettt ettt e et e sk e b e e sa s e e be e e se e e s bt e sa bt e be e e sb e e snneenbeesbeeebeenareenneeanne s 326
Ilias Petropoulos, Michel Costes, Paola Cinnella

AN EFFICIENT EDGE BASED DATA STRUCTURE IMPLEMENTATION FOR A VERTEX

BASED FINITE VOLUME METHOD (AIAA 2017-3292).....c.0ciiiitiiiiiiiieit ettt sne e nre e 344
Semih Akkurt, Mehmet Sahin

A MULTILEVEL PARALLELISM APPROACH WITH MPI AND OPENACC FOR COMPLEX

CEFD CODES (ATAA 2007-3293) ... oiiiiiieiieieeet ettt re et me e s e e me e e e e s s e e e e R e e e n e e nme e e n e e nne e e neennr e e neeenne s 355
Andrew J. McCall, Christopher J. Roy

-CFD-05: NUMERICAL METHODOLOGIES FOR DNS AND LES

TURBULENT INFLOW GENERATION FOR LARGE-EDDY SIMULATION OF

INCOMPRESSIBLE FLOWS THROUGH BUOYANCY PERTURBATIONS (AIAA 2017-3294)........cccccovvieennnnn. 370
Rey Deleon, Inanc Senocak

INFLOW CONDITION EFFECTS ON LARGE EDDY SIMULATIONS OF VARIABLE DENSITY

MIXING LAYERS (ALAA 2017-3295) ....oiiiiiiiiiiiiiei i ab e bbb ar e nbe e 379
Jiang Huang, Stephan Hug, William A. McMullan

A VOLUME-FORCE SYNTHETIC TURBULENCE APPROACH FOR MODELING UNSTEADY

FLUID-STRUCTURE INTERACTIONS (ATAA 2017-3296)........cc0itiiiiiieiiiiieiie it 396
Marina Kazarina, Shreman Parikh, Lap D. Nguyen, Vladimir V. Golubev, Miguel R. Visbal

-CFD-06: MESH ADAPTATION

HIGH-ORDER FINITE-VOLUME SCHEME WITH ANISOTROPIC ADAPTIVE MESH

REFINEMENT: EFFICIENT INEXACT NEWTON METHOD FOR STEADY THREE-

DIMENSIONAL FLOWS (ATAA 2017-3297) ..cuei ittt et se sttt nte e sate e e naaeaaesneeantaesnaaanseeasaeasaesnsaensesasanessennn 416
Lucie Freret, Clinton P. Groth, Thien Binh Nguyen, Hans De Sterck

VORTICAL FLOW PREDICTION OF A MOVING AIRCRAFT USING GOAL-ORIENTED

ANISOTROPIC MESH ADAPTATION (ATAA 2017-3298) .....ccoeiiiiiiiiiieiie sttt sttt st sne e nreen 430
Eléonore Gauci, Frédéric Alauzet, Alain Dervieux

ANISOTROPIC MESH ADAPTATION FOR TURBOMACHINERY APPLICATIONS (AIAA 2017-

Loic Frazza, Adrien Loseille, Frédéric Alauzet

ASSESSMENT OF ANISOTROPIC MESH ADAPTATION FOR HIGH-LIFT PREDICTION OF

THE HL-CRM CONFIGURATION (ATAA 2007-3300) ... ...ceiiiiiiiiiiie ittt sttt e s it ee s ste e sneessbaeesssneaeannneas 460
Frederic Alauzet, Adrien Loseille, Dave Marcum, Todd R. Michal

A PARALLEL ADAPTIVE MESH REFINEMENT SOFTWARE FOR COMPLEX GEOMETRY

FLOW SIMULATIONS (ATAA 20T7-3300) ...cciiiiiieiiiiieesiee ettt sttt sas s steesseesbeessneebeesnseenneessneenneens 475
Jaber J. Hasbestan, Inanc Senocak

AUTOMATIC HIGH-ORDER MESH MOVEMENT WITH SPRING-FIELD AND VECTOR-

ADDING: 2D MOVING MESH WITH VISCOUS LAYER (ATAA 2017-3302).......cccceiiiiiiiiiinieenie e e 483
Tuo Liu, Weiyang Lin, Christopher B. Hilbert

-CFD-08: HIGH-ORDER METHODS FOR ADVECTION-DIFFUSION EQUATIONS

THIRD-ORDER EDGE-BASED HYPERBOLIC NAVIER-STOKES SCHEME FOR THREE-

DIMENSIONAL VISCOUS FLOWS (ALAA 2017-3443).....coiiiiiieiiie ettt ettt sttt e e saae e e aneeas 496
Yi Liu, Hiroaki Nishikawa

A NEW FAMILY OF DISCONTINUOUS GALERKIN SCHEMES FOR DIFFUSION PROBLEMS

(ATAA 20T7-3444) ...ttt ettt e E ettt e s R4 e Rt e e R e e bt e eR R e e R e Rt e Rt eR e R et E e e Rt e R e R et e nn e e nee s 511
Philip E. Johnson, Eric Johnsen



RECONSTRUCTED DISCONTINUOUS GALERKIN METHODS BASED ON FIRST-ORDER

HYPERBOLIC SYSTEM FOR ADVECTION-DIFFUSION EQUATIONS (ATAA 2017-3445) .....ccooviiiieiiieeee. 531
Jialin Lou, Lingquan Li, Xiaodong Liu, Hong Luo, Hiroaki Nishikawa

OVERDETERMINED INTERFACE-CENTERED RECONSTRUCTION IN DISCONTINUOUS

GALERKIN FOR ADVECTION (ATAA 2017-34460) ........cccooiiiiiiiiitieiie ettt sttt sne et nneessaeennee s 548
Loc H. Khieu

-CFD-09: NUMERICAL METHODOLOGIES FOR FSI SIMULATIONS

AN EMBEDDED ROBIN BOUNDARY METHOD FOR INCOMPRESSIBLE FLUID-STRUCTURE

INTERACTION PROBLEMS (ATAA 2017-3447)...ccutt ittt ettt sttt sttt st be et e e b ssaeennee s 561
Shunxiang Cao, Alex Main, Kevin G. Wang

CONSERVATIVE UNSTEADY SIMULATION OF ARBITRARY MOTION IN TWO-

DIMENSIONAL SPACETIME USING CENTRAL DIFFERENCE, UPWIND AND HYBRID

FORMULATIONS (ATAA 20T7-3448) .......eoiiiiiiiiiiii ettt ettt sttt ettt e e be e e e rabe e e s be e e e eabs e e s bbe e e asbe e e e anbeeesbeeeeannneas 576
Imanol Flamarique Ederra, T. Rendall, Ann Gaitonde, Dorian Jones, Christian B. Allen

ACCURACY AND PERFORMANCE OF FLUID-STRUCTURE INTERACTION ALGORITHMS

WITH EXPLICIT VERSUS IMPLICIT FORMULATIONS OF THE FLUID SOLVER (AIAA 2017-

Yigin Xu, Yulia T. Peet

-CFD-10: MESHING 11

NODE CREATION FOR ISOTROPIC TETRAHEDRAL MESH GENERATION (AIAA 2017-3450)................... 613
Steve L. Karman, Nick Wyman

STRATEGIES TOWARD AUTOMATION OF OVERSET STRUCTURED SURFACE GRID

GENERATION (ATAA 2007-3451) ....ooiieeiieiiteitie ettt ettt sttt tee e staesmteebeeasteesaeeanbe e beeasteesseeanbeesbeeenseesnseannesaneees 637
William M. Chan

AUTOMATED MESH GENERATION AND SOLUTION ANALYSIS OF ARBITRARY AIRFOIL

GEOMETRIES (ATAA 2017-3452) ...ttt ettt ettt e sttt ettt e e e s b e e e s abe e e e e bbb e e e ebb e e e sabae e e sbe e e e nbbeeesnbaeeanneees 650

Alexander B. Costenoble, Bharath Govindarajan, Yong Su Jung, James D. Baeder

VOLUME 2

A MIXED-ELEMENT 3D ADVANCING LAYER MESH GENERATOR FOR COMPLEX

GEOMETRIES (ATAA 2017-3453) ..ooiiiiieiiie ittt etttk sb et e et e et r e nne e e nbeeennee et 668
Logan Numerow, Carl F. Ollivier Gooch

AN AUTOMATED WORKFLOW FOR HIGH QUALITY CFD MESHING USING THE 3D
MEDIAL OBJECT (ATAA 2007-3454) .....c.uoiiiiiiie ittt sttt sb ettt sb e st e be e st e sb e e st e sbeebeenbesnnenbe e 683
John H. Bucklow, Robin Fairey, Mark R. Gammon

-CFD-11/FD-17: NUMERICAL SIMULATIONS OF TURBULENT FLOWS USING DNS AND LES

PREDICTION OF TURBULENT TEMPERATURE FLUCTUATIONS IN HOT JETS (AIAA 2017-

James R. Debonis

RESOLVED SCALAR MIXING IN LARGE EDDY SIMULATIONS OF A HIGH REYNOLDS

NUMBER PLANE MIXING LAYER (AIAA 2017-3611).......ccccciiiiiiiiiiiiieit e 721
Stephan Hug, William A. McMullan

UNSTRUCTURED LARGE EDDY SIMULATIONS OF THE TRANSONIC COMPRESSOR

ROTOR 37 (ATAA 2007-3012).......oo oottt et r e st m e e e e s m e s e e R e e e n e e nme e e e e e re e e reennreenneennne s 741
Dimitrios Papadogiannis, Xavier Garnaud

DYNAMICAL STRUCTURES IN A SWEPT COMPRESSION RAMP SHOCK/TURBULENT-

BOUNDARY-LAYER INTERACTION (ATAA 2017-36013) ..ottt 751
David R. Gonzalez, Michael C. Adler, Datta V. Gaitonde

LARGE EDDY SIMULATION OF SUPERSONIC INTAKES USING FIFTH ORDER FREE-

STREAM PRESERVING WENQO SCHEME (ATAA 2017-3614)........cccociiiiiiiiiiiicie et 774
Srinivasan G, Kalyan P. Sinha Mahapatra



-CFD-12/APA-22: NUMERICAL SIMUALTIONS OF FSI

OPEN-LOOP FLOW CONTROL ON A TORSIONALLY FLEXIBLE NACA0018 WING (AIAA

D13 g 11 ) T PP PP PP 782
Keaton L. Turner, Casey P. Fagley, Jurgen Seidel, Thomas E. McLaughlin

AEROELASTIC GUST RESPONSE OF AN AIRCRAFT USING A PRESCRIBED VELOCITY

METHOD IN VISCOUS FLOWS (ATAA 2017-360106) .......cccutiitieiiiiitieiie ettt e e sneesnne s 794
Samantha J. Huntley, Dorian Jones, Ann Gaitonde

INFLUENCE OF THE HELICOPTER CONFIGURATION ON ITS ELECTROSTATIC

CHARGING (ALAA 2007-3617) ...eeetiiiieiiiiieie ettt bt e e bbbt bbb e b s b b e b e e b e e bt sbe et e s be e b sneenbeebnen 812
Holger Grosshans, Robert-Zoltan Szsasz, Miltiadis V. Papalexandris

AEROELASTIC STABILITY OF CYLINDRICAL SHELLS IN SUPERSONIC FLOW WITH

BOUNDARY LAYER (ATAA 2017-3618) .......eeiiiiiieiieiiiesii et ste st estee e e sseesteeseeesaesnseastaesseaansaessseessessnseensesasenessenns 822
Marko Alder

DIRECT PARTICLE-FLUID SIMULATION OF FLUSHING IN DIE-SINK ELECTRICAL-

DISCHARGE MACHINING (ATAA 2017-36019) .....cciiiiiiiiiiiiie ittt sttt sttt e s e e b ssneennee s 834

Gonzalo Brito Gadeschi, Lennart Schneiders, Matthias H. Meinke, Wolfgang Schroeder

SIMULATION OF FLUID-STRUCTURE INTERACTION USING DOMAIN-FREE

DISCRETIZATION (DFD) AND A PREDICTOR-CORRECTOR COUPLING APPROACH (AIAA

20T7-36020) ...t R R R R e R e e AR e R e e R e e AR e e oA e e e R R e e R e e nRr e e e e n e nnr e s 844
Yang Zhang, Chunhua Zhou, Haoxiang Luo

-CFD-13: BOUNDARY AND INTERFACE TREATMENTS

IMMERSED BOUNDARY LATTICE GREEN FUNCTION METHODS FOR EXTERNAL

AERODYNAMICS (ATAA 2017-36021) .....cceeiieeiiieiteiet ettt ame e e e s n e ann e e ne e s e e neennnas 861
Gianmarco Mengaldo, Sebastian Liska, Ke Yu, Tim Colonius, Thierry Jardin

A HIGHLY SCALABLE SHARP-INTERFACE IMMERSED BOUNDARY METHOD FOR

LARGE-SCALE PARALLEL COMPUTERS (ATAA 2017-3622).....cccutiiiiiiieiiieiee et 876
Chi Zhu, Jung Hee Seo, Vijay Vedula, Rajat Mittal

AN IMMERSED BOUNDARY METHOD FOR PRELIMINARY DESIGN AERODYNAMIC

STUDIES OF COMPLEX CONFIGURATIONS (ATAA 2017-3623) .......ccciiiiiiiiiiiiie it 886
Stephanie Peron, Thomas Renaud, Ivan Mary, Christophe Benoit, Marc Terracol

VERY HIGH-ORDER ACCURATE SHARP IMMERSED INTERFACE METHOD:

APPLICATION TO DIRECT NUMERICAL SIMULATIONS OF INCOMPRESSIBLE FLOWS

(ATAA 2007736024 ...ttt ettt ekttt s ke e R e e e Rt e bt e 1R Rt e R e R et e R e eR R e R e e ARt e Rt e R e e et e nnr e neennee s 910
Shirzad Hosseinverdi, Hermann F. Fasel

NAVIER-STOKES CHARACTERISTIC BOUNDARY CONDITIONS USING GHOST CELLS

(ATAA 2017-3025) ...t R bR e e et 949
Emmanuel Motheau, Ann S. Almgren, John B. Bell

-CFD-14: DATA-DRIVEN APPROACHES FOR MODELING AND PARAMETER ESTIMATION

DATA-DRIVEN AUGMENTATION OF TURBULENCE MODELS FOR ADVERSE PRESSURE
GRADIENT FLOWS (ATAA 2017-3626).........cccccitiitiiiiiieiiiie s ab s sb s ane e nre e 969
Anand Pratap Singh, Racheet Matai, Asitav Mishra, Karthikeyan Duraisamy, Paul A. Durbin

DATA-DRIVEN ADAPTIVE PHYSICS MODELING FOR TURBULENCE SIMULATIONS (ATAA

P |} B T 120 T PSP PU R UUPRRO 989
Julia Ling, Andrew Kurzawski
DATA-DRIVEN MODELING FOR NONLINEAR FLUID FLOWS (AIAA 2017-3628).........cccccoviiinienieenienieens 1002

Chen Lu, Balaji Jayaraman

PARAMETER ESTIMATION FOR A TURBULENT BUOYANT JET WITH ROTATING

CYLINDER USING APPROXIMATE BAYESIAN COMPUTATION (AIAA 2017-3629)........cccccvvviiiniiinnennn 1018
Jason D. Christopher, Caelan Lapointe, Nicholas T. Wimer, Torrey R. Hayden, lan Grooms, Gregory B. Rieker,
Peter E. Hamlington

COVARIANCE CORRECTION TO THE ENSEMBLE KALMAN FILTER IN A DATA-

ASSIMILATED CFD ALGORITHM FOR THE CONVECTION-DIFFUSION-REACTION

EQUATION (ATAA 2007-3030).......ccutiiiiiiiaitieiiee ettt sttt et e st et e et ess e abe e e b e e e nbeesn b e e besenneennneareesreeenneennn 1036
Yijun Wang, Xinfeng Gao



-CFD-15: SPECIAL SESSION: CAPABILITIES AND CHALLENGES IN CFD I: ACADEMIA,
GOVERNMENT, AND INDUSTRY PERSPECTIVES

CAPABILITIES AND CHALLENGES IN CFD: A PERSPECTIVE FROM THE DOD HPCMP
CREATE™-AV KESTREL DEVELOPMENT TEAM (ATAA 2017-3789) ..ot 1052
David R. McDaniel, Scott A. Morton

MESH GENERATION CHALLENGES: A COMMERCIAL SOFTWARE PERSPECTIVE (AIAA

L) G ik 1) TP ROOT PR P PR PPRTRTPON 1076
Steve L. Karman, Nick Wyman, John P. Steinbrenner
FUTURE DIRECTIONS IN COMPUTATIONAL FLUID DYNAMICS (ATAA 2017-3791)....ccccovviiiiiiiiiiieniiene 1098

Freddie D. Witherden, Antony Jameson

-CFD-16/FD-21/APA-27: NUMERICAL SIMULATIONS OF TURBULENT AND UNSTEADY FLOWS

DESIGN OF AN AXISYMMETRIC AFTERBODY TEST CASE FOR CFD VALIDATION (AIAA

20T7-3T792) et E R R E R e bR e bR b 1114
Kevin J. Disotell, Christopher L. Rumsey

UNSTEADY SIMULATION OF INCOMPRESSIBLE FLOWS ON UNSTRUCTURED GRIDS

USING THE IMPLICIT IRK-SIMPLER ALGORITHM (AIAA 2017-3793) ....ccoiiiieiieeiee e 1131
Matthew V. Fischels, R Ganesh Rajagopalan

FUEL INJECTOR REYNOLDS NUMBER EFFECTS ON PERFORMANCE AND EMISSIONS OF

A TRAPPED VORTEX COMBUSTOR (ATAA 2017-3794) ......ccciiiiieiieiieeiie ettt snee e 1153
Khaled M. Zbeeb

IMPACT OF DISTORTIONS DUE TO SEPARATION IN S-DUCT INLET ON COMPRESSOR

STAGE BEHAVIOR AND PERFORMANCES (AIAA 2017-3795) ...coooiiiiiiiiiiiiii s 1165
Julien Marty, Raphaél Barrier, Eric Garnier

-CFD-17: NUMERICAL APPROACHES FOR ANALYZING MULTISCALE FLOWS

LYAPUNOV SPECTRUM OF SCALE-RESOLVING TURBULENT SIMULATIONS.

APPLICATION TO CHAOTIC ADJOINTS (ATAA 2017-3797) c.ceeiiiiiieiee ettt esiee et sieeetee e nree e neae e anee 1182
Pablo Fernandez, Qigi Wang

SPARSITY-PROMOTING DYNAMIC MODE DECOMPOSITION ANALYSIS ON

AEROACOUSTICS OF A CLUSTERED SUPERSONIC JET (ATAA 2017-3798)......ccoiiiiiiiieeiiie e 1191
Hiroshi Koizumi, Seiji Tsutsumi, Takanori Haga

AN ANALYSIS OF THE ENSEMBLE ADJOINT APPROACH TO SENSITIVITY ANALYSIS IN

CHAOTIC SYSTEMS (ATAA 2017-3799) ...ttt itieitie ittt ettt ettt ettt ettt e st e sbeeanbeesbeesbeesbeeebeennreenne 1210
Nisha Chandramoorthy, Pablo Fernandez, Chaitanya Talnikar, Qigi Wang

SENSITIVITY ANALYSIS OF FORCE MODELS FOR A FOUR-WAY COUPLED EULERIAN-

LAGRANGIAN DISPERSED MULTIPHASE FLOW (ATAA 2017-3800).........cccccvoiiiiiiiiaiiesieeneesieesiee e siee e 1221
Samaun Nili, Chanyoung Park, Raphael T. Haftka, Sivaramakrishnan Balachandar, Nam H. Kim

DEVELOPMENT AND APPLICATION OF TEMPORAL ADAPTATION METHODS TO

COMPUTATIONALLY INTENSIVE CFD SIMULATIONS (ATAA 2017-3801).......cociiiiiiiiieneeeiesee e 1229
Amanda L. Grubb, Marilyn J. Smith

-CFD-18: MESHING AND VISUALIZATION

ELLIPTIC SMOOTHING EXTENDED FOR GENERAL ELEMENTS AND BOUNDARY

SURFACES (ALAA 2007-3802) ....cooiieiieiiteeiiee ettt sme et sme e e as et e me e s r e e me e e sn e e nmeeanneenne e e neennneenres 1246
James S. Masters, David McDaniel, Wesley Cothran

A FRAMEWORK FOR MULTI-BLOCK STRUCTURED GRID SMOOTHING FOR 2D/3D

AIRCRAFT CONFIGURATIONS (AIAA 2017-3803).......ccciiiiiiiiiiiiieii s 1263
Kazem Hasanzadeh Lashkajani, Eric Laurendeau

HIGH-FIDELITY AERODYNAMIC ANALYSIS OF AIRCRAFT IN VARIOUS

CONFIGURATIONS WITH MEGG3D (ATAA 2017-3804) .........cctiiiiiiieiiiieeie ettt 1283
Yasushi Ito, Mitsuhiro Murayama, Kazuomi Yamamoto, Kentaro Tanaka



EXPERIMENTAL INVESTIGATION ON THE EFFECTS OF WALL FUNCTIONS AT
DIFFERENT CONFIGURATIONS OF A MULTI ELEMENT WING (AIAA 2017-3805)........cccccceviviiiieiinniinenns 1297
T P Aniruddhan Unni

A SUBZONE-BASED IN SITU TECHNIQUE FOR 1I/0 EFFICIENT ANALYSIS AND

EXPLORATORY VISUALIZATION (AIAA 2017-38006) .........cccviiiiiiiiiiiiicienieit e 1307
Scott T. Imlay, Craig Mackey
THREE DIMENSIONAL FLOW VISUALIZATION IN VIRTUAL REALITY (AIAA 2017-3807) ......c.ccccvvuenen. 1318

Ranbir Dhillon, Melissa A. Green

VOLUME 3

-CFD-19: SPECIAL SESSIONS: TOWARD INDUSTRIAL LES AND DNS FOR AERONAUTICS

APPLICATION OF HIGH-ORDER DISCONTINUOUS GALERKIN METHOD TO LES/DES
TEST CASES USING COMPUTERS WITH HIGH NUMBER OF CORES (AIAA 2017-3943) ........cccccocevivniieene 1334
Igor Bosnyakov, Sergey Mikhaylov, Vladimir Podaruev, Alexei Troshin, Vladimir Vlasenko, Andrey V. Wolkov

-CFD-20: HIGH-ORDER DISCONTINUOUS GALERKIN METHODS

A HIGH-ORDER DISCONTINUOUS-GALERKIN OCTREE-BASED AMR SOLVER FOR
OVERSET SIMULATIONS (ALAA 2017-3944) .......ccooiiiiiiiiiii bbb 1347
Michael J. Brazell, Andrew C. Kirby, Dimitri Mavriplis

A P-POISSON WALL DISTANCE APPROACH FOR TURBULENCE MODELING (AIAA 2017-

Nathan A. Wukie, Paul D. Orkwis
ON THE NECESSITY OF SUPERPARAMETRIC GEOMETRY REPRESENTATION FOR
DISCONTINUOUS GALERKIN METHODS ON DOMAINS WITH CURVED BOUNDARIES

(ATAA 20T7-3946) ......c..eeeeeeeieee ettt ettt ekttt e s a e e b e e e h et e bt e ea Rt e R e e oAbt e aR e e R e e e R et e b e e eR R e e e e bt e n Rt e re e reennre e e 1388
Philip Zwanenburg, Sivakumaran Nadarajah
A CHIMERA-BASED, ZONAL DISCONTINUOUS GALERKIN METHOD (AIAA 2017-3947) .......c.cccoovvinnnen. 1402

Nathan A. Wukie, Paul D. Orkwis, Christopher R. Schrock
HIGH-ORDER DNS AND LES SIMULATIONS USING AN IMPLICIT TENSOR-PRODUCT

DISCONTINUOUS GALERKIN METHOD (ATAA 2017-3948) .......ccoiiiiiiiiiiiie et see ettt see e nnne e 1415
Will Pazner, Per-Olof Persson

A RIEMANN-SOLVER-FREE RUNGE-KUTTA DISCONTINUOUS GALERKIN METHOD FOR

CONSERVATION LAWS (ATAA 2017-3949) .....ooiiiiieiiiiiie ettt sn et sne et esnneesnneeneennneenne 1432
Shuangzhang Tu

RECOVERY-BASED DISCONTINUOUS GALERKIN FOR DIFFUSION ON TRIANGULAR

GRID (ALAA 2007-3950).......eeeiieitteite ettt ettt ettt st e b et e e e bt e sa bt e ke e e st e e ss b e aab e e e b e e e bt e sa b e et e e esbeesbneebeesbneenbeee 1442
Loc H. Khieu

-CFD-21: TURBULENCE MODELING I: RANS. PANS. LES

SUBGRID-SCALE MODELING AND IMPLICIT NUMERICAL DISSIPATION IN DG-BASED

LARGE-EDDY SIMULATION (ATAA 2007-3951) .....ccitiiiitiiieiitiieie ettt sn e ne s 1454
Pablo Fernandez, Ngoc-Cuong Nguyen, Jaime Peraire

INSPECTING INTERACTIONS OF DISCRETIZATION, FILTER FORMULATION, AND

STABILIZATION IN LES: LESSONS FROM THE TAYLOR-GREEN VORTEX (AIAA 2017-3952)................ 1476
Ayaboe Edoh, Ann R. Karagozian

WALL-MODELED LARGE EDDY SIMULATION OF TRANSONIC FLOW OVER AN

AXISYMMETRIC BUMP WITH SHOCK-INDUCED SEPARATION (AIAA 2017-3953) ......cccooiiiiiiiiiinien 1492
Prahladh S. lyer, George I. Park, Mujeeb R. Malik
REVISED REYNOLDS-STRESS AND TRIPLE PRODUCT MODELS (AIAA 2017-3954).......cccccovviiininiinnien. 1511

Michael E. Olsen, Randolph P. Lillard
TRANSONIC BUFFET PREDICTION USING PARTIALLY AVERAGED NAVIER-STOKES

(02N 0V N L G L L SRR 1523
Valentin Bonnifet, G. A. Gerolymos, Isabelle Vallet



SIMULATIONS OF SUPERSONIC FLOW OVER A WALL-MOUNTED CYLINDER USING
OVERFLOW WITH ILES (ATAA 2017-39506) ........ooiiiiiii et ste et se e eesea e saaesteestesastaesseeansessneeensesssseessessnsennes 1540
Scott E. Sherer, Philip E. Morgan, Miguel R. Visbal

-CFD-22/APA-33: NUMERICAL SIMULATIONS OF UNSTEADY AERODYNAMICS

AIRFOIL THICKNESS EFFECTS ON DYNAMIC STALL ONSET (AIAA 2017-3957)....cccoiiiiiieieieeneneee 1558
Anupam Sharma, Miguel R. Visbal

WIND FARM SIMULATIONS USING AN OVERSET HP-ADAPTIVE APPROACH WITH

BLADE-RESOLVED TURBINE MODELS (AIAA 2017-3958) ......ccoooiiiiiiiiiiinitiienises s 1569
Andrew C. Kirby, Michael Brazell, Zhi Yang, Rajib Roy, Behzad Reza Ahrabi, Dimitri Mavriplis, Jay Sitaraman,
Michael K. Stoellinger

NUMERICAL INVESTIGATION OF ACTIVE FLOW CONTROL FOR FAN-IN-WING

CONFIGURATION IN FORWARD FLIGHT (ATAA 2017-3959) ..o 1593
Chunhua Sheng, Qiuying Zhao

COMPUTATIONAL MODELLING OF WING DOWNWASH PROFILE WITH REYNOLDS-

AVERAGED AND DELAYED DETACHED-EDDY SIMULATIONS (AIAA 2017-3960).............ccoovvvininiininnnene 1609
K. J. Benjamin Tan, Peng Cheng Wang, Sutthiphong Srigrarom

COMPUTATIONAL STUDY OF THE WAKE OF A QUADCOPTER PROPELLER IN HOVER

(ATAA 20073901 ......eeiiiitiiie ittt b bbbttt E e e b b e e b e e bt AR e e R e a bR e R e R e b e Rt e bbbt neene s 1622
Omar D. Lopez, Jaime A. Escobar, Andres M. Pérez

-CFD-24: SHOCK CAPTURING I

A DGSEM SHOCK-CAPTURING SCHEME FOR SCALE-RESOLVING SIMULATIONS (AIAA

20TT-41006) ...ttt ettt ettt ettt b e h e bt ke e E Rt e Rt R £ e R e SR £ e R e R e e AR e AR £ e AR e AR £ oA R e AR£ e AR e AR £ oA R e AR £ e R e R e e R e eR e e s e e nbeeReenbenreeneanean 1631
Scott M. Murman, Nicholas K. Burgess, Laslo T. Diosady, Anirban Garai
THE ROOT CAUSE OF THE OVERHEATING PROBLEM (AIAA 2017-4107) .....ccccociiiiiiiiiieienieeie s 1655

Meng-Sing Liou

A HIGH-ORDER AND HIGH-RESOLUTION NONLINEAR WEIGHTED COMPACT SCHEME

FOR COMPRESSIBLE FLOWS INVOLVING SHOCKS AND TURBULENCE (AIAA 2017-4108) ................... 1665
Akshay Subramaniam, Man Long Wong, Sanjiva K. Lele

PRESSURE-EQUATION-BASED SLAU2 FOR OSCILLATION-FREE SUPERCRITICAL FLOW

COMPUTATIONS (ATAA 2007-4109) ...ttt sttt sttt e s re e e sbeeaste e teeanseesbeeanteesseeaseeaseeeseesnseanne 1693
Keiichi Kitamura, Eiji Shima

HIGHER-ORDER MULTI-DIMENSIONAL LIMITING STRATEGY FOR SUBCELL

RESOLUTION (ATAA 20T7-4110) ..ottt ettt ettt ess e e be e s see e nbe e sar e e besenneennneanreesreeenneenns 1706
Hojun You, Chongam Kim

-CFD-25: ERROR ESTIMATION

OUTPUT ERROR CONTROL USING R-ADAPTATION (ATAA 2017-4111) c.coooiiiiiiiiiiieiie e 1731
Kaihua Ding, Krzysztof Fidkowski
APPLICATIONS OF THE UNSTEADY ERROR TRANSPORT EQUATION ON

UNSTRUCTURED MESHES (ATAA 2017-4112)....ccciiiiiiiiiiiiiiiii s 1744
Gary Yan, Carl F. Ollivier Gooch

BLOCK-BASED ANISOTROPIC AMR WITH A POSTERIORI ADJOINT-BASED ERROR
ESTIMATION FOR THREE-DIMENSIONAL INVISCID AND VISCOUS FLOWS (AIAA 2017-

Nishant M. Narechania, Lucie V. Freret, Clinton P. Groth

-CFD-26: OPTIMIZATION AND DESIGN USING CFD

SHAPE OPTIMIZATION OF A CURVED DUCT WITH FREE FORM DEFORMATIONS (AIAA

P |} R 5 1 ) TP U PO PTRPPPPRPUPRRIN 1785
Nicola Chiereghin, Luigi Guglielmi, A Mark Savill, Timoleon Kipouros, Enrico Manca, Aurora Rigobello, Marco
Barison, Ernesto Benini



OPTIMIZATION FOR INTERNAL TURBULENT COMPRESSIBLE FLOWS USING ADJOINTS

(02N 0. V. N 1 U 5 <) T ST U PP OU PP PPPPRPUPRRIN 1812
Caelan Lapointe, Jason D. Christopher, Nicholas T. Wimer, Torrey R. Hayden, Gregory B. Rieker, Peter E.
Hamlington

OPTIMIZATION OF THE LIFT AND DRAG FORCES ON AUTOROTORS (AIAA 2017-4116) ...........cccveee. 1820

Sean Walters, Xinfeng Gao, Stephen Guzik

-CFD-27: HIGH-ORDER FINITE ELEMENT METHODS

ON THE CONVERGENCE OF HIGHER-ORDER FINITE ELEMENT METHODS TO WEAK

SOLUTIONS (ATAA 2007-4274) ...ccueeiiieitie et see et see e ee st steestte e s teesateesbeeasteesseeabe e st eeesbeesabeesbesasteesbeeanbeeateeeteennseeses 1836
Ben L. Couchman, David L. Darmofal, Steven Allmaras, Marshall Galbraith

SCALABLE SOLUTION STRATEGIES FOR STABILIZED FINITE-ELEMENT FLOW

SOLVERS ON UNSTRUCTURED MESHES, PART II (ATAA 2017-4275)......cooiiiiiieeeie et 1855
Behzad Reza Ahrabi, Dimitri J. Mavriplis

EQUIVALENCE CONDITIONS BETWEEN CONTINUOUS LINEAR FINITE ELEMENT AND

FINITE VOLUME DISCRETIZATIONS OF NON-SIMPLICIAL ELEMENTS (AIAA 2017-4276) .................... 1879
Dario Isola

LEAST SQUARES OVERSET FINITE ELEMENT METHOD FOR SCALAR HYPERBOLIC

PROBLEMS IN 2D (ATAA 2007-4277) ...ce it ittt es ettt et sate et sseeeaseeamte e teeanseesbeeasteesneeanseeasneesseesnseanne 1899

Donald A. French, Christopher R. Schrock, John A. Benek

A NON-PARAMETRIC DISCONTINUOUS GALERKIN FORMULATION OF THE INTEGRAL

BOUNDARY LAYER EQUATIONS WITH STRONG VISCOUS/INVISCID COUPLING (AIAA

L) R g b OO PP PR PP TRPPRPRTNt 1908
Shun Zhang, Marshall Galbraith, Steven Allmaras, Mark Drela, David L. Darmofal

-CFD-28: TURBULENCE MODELING II: RANS AND HYBRID APPROACHES

ZONAL DETACHED EDDY SIMULATION EXTENSION TO K- MODELS (AIAA 2017-4279) .....cccccccvvinene 1924
Cédric Uribe, Julien Marty, G. A. Gerolymos

SIMULATION OF A SUPERSONIC COAXIAL HE/AIR JET EXPERIMENT WITH A HYBRID

RANS/LES VARIABLE TURBULENT SCHMIDT NUMBER MODEL (AIAA 2017-4280) ........ccccccoeoininieiennn. 1948
Lorris Charrier, Grégoire Pont, Simon Marie, Pierre Brenner, Francesco Grasso

RECALIBRATING DELAYED DETACHED-EDDY SIMULATION TO ELIMINATE

MODELLED-STRESS DEPLETION (ATAA 2017-4281)....cciiiiiiiiiiiie ettt ettt st nnae e snnea e e 1962
Neil Ashton

ASSESSMENT OF SHIELDING PARAMETERS IN CONVENTIONAL DDES METHOD UNDER

THE PRESENCE OF ALTERNATIVE TURBULENCE LENGTH SCALES (AIAA 2017-4282)......cccccocevivvnniiens 1976

Nishan Jain, James D. Baeder
ADAPTATION OF LES SUBGRID SCALE TO GREY-AREA MITIGATION IN HYBRID RANS-

LES MODELLING (ATAA 2007-4283).....cutiiiittitieiti itttk sh e bt s sb e sb bbbt bbb abe e b b e nneane s 1996
Shia-Hui Peng
VOLUME 4
HYBRID RANS/LES CALCULATIONS IN SU2 (ATAA 2017-4284).....c.ccccciiiiiiieiiiicie ettt 2009

Eduardo Molina, Cleber Spode, Roberto G. Annes Da Silva, David E. Manosalvas-Kjono, Sravya Nimmagadda,
Thomas D. Economon, Juan J. Alonso, Marcello Righi

-CFD-29/TP-07: MULTIPHASE FLOWS AND HEAT TRANSFER SIMULATIONS I

COMPRESSIBLE TURBULENCE EFFECTS ON PREMIXED AUTOIGNITION (AIAA 2017-4286)................ 2029
Colin A. Towery, Ryan A. Darragh, Alexei Poludnenko, Peter E. Hamlington

COMPUTATIONAL STUDY OF SHOCK DRIVEN MULTIPHASE MIXING IN SCRAMJET

CONDITIONS (ATAA 2007-4287)....c.ueeeieeieieitee ettt ste ettt et st e sb e st e e e bt e ss s e e b e e e s eeenbeess s e e beeesteennneaneesreeenbeenns 2043
Jacob A. McFarland, Mark Hagenmaier

METHODS FOR ACCURATE COMPUTATIONS OF HOMOGENEOUS MULTI-PHASE REAL

FLUID FLOWS AT ALL SPEEDS (ATAA 2017-4288) .......ccctiiiiiiiiiiiiieie et 2061
Hyeongjun Kim, Hyunji Kim, Yohan Choe, Chongam Kim



NUMERICAL INVESTIGATION OF THE FLOW STRUCTURE OF UNDEREXPANDED JETS IN

QUIESCENT AIR USING REAL-GAS THERMODYNAMICS (AIAA 2017-4289) .......ocoiiiiiiieieeeneeseenee e 2086
Matthias Banholzer, Hagen Miiller, Michael Pfitzner

ACCURATE AND EFFICIENT PREDICTION ON SUCTION ERFORMANCE OF THERMAL

VAPOR COMPRESSOR USING MULTI-PHASE FLOW COMPUTATIONS (AIAA 2017-4290) ............ccccuenee. 2098
Daeho Min, Hoonsik Lee, Hyeongjun Kim, Hoon Lee, Chaesoo Lee, Chongam Kim

-CFD-30: METHODOLOGIES FOR SIMULATIONS ON COMPLEX MESHES

CREATE™-AV KESTREL DUAL-MESH SIMULATIONS OF THE NASA COMMON

RESEARCH MODEL (ATAA 2017-4292) ......cooiiiiiiiiieii e n bbb ane s 2113
Timothy A. Eymann, Robert H. Nichols

CAUSE AND CURE - DETERIORATION IN ACCURACY OF CFD SIMULATIONS WITH USE

OF HIGH-ASPECT-RATIO TRIANGULAR/TETRAHEDRAL GRIDS (AIAA 2017-4293).......cccocoiiiiiieiinnieens 2122
Sin-Chung Chang, Chau-Lyan Chang, Balaji Shankar Venkatachari

HIGH-ORDER MESHES FOR FLOW SIMULATIONS WITH A SPECTRAL DIFFERENCE

METHOD (ATAA 2007-4294) ...ttt ettt h e s st e s bt et e s s e e b e e e b e e e beesn b e e b e e enbeensneaneesreeenbee e 2161
Andre R. Aguiar, Carlos Breviglieri, Tiara Martini Dos Santos, Joao Luiz F. Azevedo, Zhi J. Wang

USES OF ZERO AND NEGATIVE VOLUME ELEMENTS FOR NODE-CENTERED EDGE-

BASED DISCRETIZATION (ALAA 2017-4295) .....ooiiiiiiieiiiieit et ane s 2178
Hiroaki Nishikawa

QUANTIFYING UNCERTAINTY IN CFD DRAG COMPUTATIONS ON UNSTRUCTURED

MESHES (ATAA 2007-4290).......cceeeieeiieeiie ettt e s e e a s e e e e sm e e R e e e s e e e nmeesn s e e re e enreesnneaneesnneenree e 2205
Maximiliano A. Souza, Marcello A. Ferrari, Denise Ferrari, Joao Luiz F. Azevedo

A NURBS-ENHANCED TREATMENT OF CURVED BOUNDARY INTEGRATING FOR THE

TIME-ACCURATE UPWIND SCHEME WITH UNSTRUCTURED GRIDS (AIAA 2017-4298)........ccccvcvvrnniene 2213
Yifan Xia, Gaofeng Wang, Ching Y. Loh, Tingwei Ji, Yao Zheng, Hao Wu

-CFD-32: SHOCK CAPTURING II

FEATURE DETECTION AND CURVE FITTING USING FAST WALSH TRANSFORMS FOR

SHOCK TRACKING: APPLICATIONS (ATAA 2017-4401) .......coiiiiiiiiiiiiiie ettt 2224
Peter A. Gnoffo

UNSTEADY LOW-MACH PRECONDITIONING FOR ROE FLUX-DIFFERENCING SCHEME

(02N VLV N L G 7 ) TSR PPRPR: 2252
Doru A. Caraeni, Jonathan Wiess

MULTIDIMENSIONAL EXTENSION AND APPLICATION OF ENTROPY-CONSISTENT

SCHEME FOR NAVIER-STOKES EQUATIONS ON UNSTRUCTURED GRIDS (AIAA 2017-4403)................ 2264
Jiong Ren, Gang Wang, Boping Ma

-CFD-34: LAGRANGIAN AND PARTICLE METHODS

LATTICE BOLTZMANN AND NAVIER-STOKES CARTESIAN CFD APPROACHES FOR

AIRFRAME NOISE PREDICTIONS (ATAA 2017-4404)..........cccoiiiiiiiieiiiieie sttt sne e nesneas 2276
Michael F. Barad, Joseph G. Kocheemoolayil, Cetin C. Kiris

WINGTIP VORTEX PRESERVATION USING A COUPLED VORTEX PARTICLE METHOD

AND COMPUTATIONAL FLUID DYNAMICS SOLVER (AIAA 2017-4405) .......c.ccocoiviiiiiiiininiieiencsee 2292
Samantha J. Huntley, Dorian Jones, Ann Gaitonde

-CFD-35: PARALLEL COMPUTING METHODOLOGIES 1

TOWARDS PERFORMANCE PORTABILITY IN A COMPRESSIBLE CFD CODE (AIAA 2017-

Micah Howard, Andrew Bradley, Steven W. Bova, James Overfelt, Ross Wagnild, Derek Dinzl, Mark Hoemmen,
Alicia Klinvex

PERFORMANCE OPTIMIZATION OF A MULTIBLOCK TURBOMACHINERY
MULTIDISCIPLINARY CODE ON HETEROGENEOUS COMPUTING SYSTEMS (AIAA 2017-

Christopher P. Stone, Roger L. Davis, Daryl Lee



ACCELERATION OF REAL GAS PHYSICS ROUTINES ON PARALLEL ARCHITECTURES

USING KOKKOS (ATAA 2007-4409) ...ttt ettt ettt sttt ettt e e s aab e e e ssbe e e e bbeeesbeeeaasbeaeasbeeesnbeeeaasbeaaannne 2344
Michael F. Carilli, Nathan L. Mundis, Venke Sankaran

OPTIMIZING PERFORMANCE OF COMBUSTION CHEMISTRY SOLVERS ON INTEL’S

MANY INTEGRATED CORE (MIC) ARCHITECTURES (ATAA 2017-4410)........cccccocveiiiiiiinieniieniesieenee e 2361
Hariswaran Sitaraman, Ray Grout

COMPUTATIONAL PERFORMANCE OF A LES SOLVER FOR SUPERSONIC JET FLOW

APPLICATIONS (ATAA 20174411 ..oooviiiiieiiie ettt sttt st sttt e ssseenteesneeanbeesseeesteesneeabeeaneeeseennseanee 2373
Carlos Junqueira-Junior, Joao Luiz F. Azevedo, Sami Yamouni, William Wolf

-CFD-36: OPTIMIZATION TECHNIQUES FOR CFD

ENERGETICALLY OPTIMAL FLAPPING FLIGHT VIA A FULLY DISCRETE ADJOINT

METHOD WITH EXPLICIT TREATMENT OF FLAPPING FREQUENCY (AIAA 2017-4412).......ccccccecvvrnenne 2398
Jingyi Wang, Matthew J. Zahr, Per-Olof Persson

AERODYNAMIC TOPOLOGY OPTIMIZATION: SOME OBSERVATIONS ON HYSTERESIS IN

SEPARATED FLOWS (ALAA 2017-4413) ..ottt bbb n b b ane e nne e 2415
Carsten Othmer, David E. Manosalvas-Kjono, Antony Jameson, Juan J. Alonso

A HYBRID GMRES SOLVER WITH DEFLATION FOR ILL-CONDITIONED ADJOINT

SYSTEMS FOR AERODYNAMIC SHAPE OPTIMIZATION (ATAA 2017-4414)........cocoviiiiiieie e 2427
Chih-Hao Chen, Sivakumaran Nadarajah

-CFD-37: HIGH —ORDER FINITE DIFFERENCE SCHEMES

INTERIOR PENALTIES FOR SUMMATION-BY-PARTS DISCRETIZATIONS OF LINEAR

SECOND-ORDER DIFFERENTIAL EQUATIONS (ATAA 2017-4495)........cooi it 2440
Jianfeng Yan, Jared Crean, Jason E. Hicken

HIGH-ORDER, ENTROPY-CONSERVATIVE DISCRETIZATIONS OF THE EULER

EQUATIONS FOR COMPLEX GEOMETRIES (AIAA 2017-44906) ..........ccccoiiiiiiiiiiiiiiniiieie s 2454
Jared Crean, Jason E. Hicken, David C. Del Rey Fernandez, David W. Zingg, Mark Carpenter

A NOVEL BOUNDARY TREATMENT METHOD FOR GLOBAL SEVENTH-ORDER

DISSIPATIVE COMPACT FINITE-DIFFERENCE SCHEME (AIAA 2017-4497).......cccooiiiiiiiiiiieiencseie 2469
Xiaogang Deng, Yaming Chen, Dan Xu, Guangxue Wang

-CFD-38/TP-11: CHEMICALLY REACTING FLOW SIMULATIONS AND METHODS

A FOURTH-ORDER FINITE-VOLUME ALGORITHM FOR COMPRESSIBLE FLOW WITH

CHEMICAL REACTIONS ON MAPPED GRIDS (ATAA 2017-4498) .......ccceeiiiiiiiieeseeee e 2488
Landon D. Owen, Stephen Guzik, Xinfeng Gao

DEVELOPMENT OF CATALYTIC AND ABLATIVE GAS-SURFACE INTERACTION MODELS

FOR THE SIMULATION OF REACTING GAS MIXTURES (ATAA 2017-4499) .......ccoeoiiiiiinieeienie e 2505
Georgios Bellas Chatzigeorgis, Alessandro Turchi, Alan Viladegut, Olivier Chazot, Paolo Francesco Barbante,
Thierry Magin

NUMERICAL STUDY OF SOOT NANO-AEROSOL FORMATION IN A JP COMBUSTOR

EMBEDDED WITH A MINI-SCALE AIR-DISTRIBUTOR (AIAA 2017-4500).........cccceiiiiiieieieeeneeneesee e 2518
Masoud Darbandi, Majid Ghafourizadeh, Mohammad Hasan Saidi, G E. Schneider

NUMERICAL INVESTIGATIONS ON THE COMBUSTION CHARACTERISTICS OF SINGLE

MAGNESIUM PARTICLE IN THE FORCED-CONVECTIVE FLOW (AIAA 2017-4501)......c.cccconiviiiieniinieens 2524
Min Zhu, Xiong Chen, Chang-Sheng Zhou

-CFD-39/TP-12: MULTIPHASE FLOWS AND HEAT TRANSFER SIMULATIONS IT

COUPLED CONJUGATE HEAT TRANSFER SIMULATION FOR A SCRAMJET INLET AT

MACH 8 (ALAA 2007-4502)........0iiuiiieitiiiiti e b e e e b e e b e e b s b e b e e sb e e e b e s 2537
John D. Reinert, loannis Nompelis, Graham V. Candler

GAS-GRANULAR FLOW SOLVER FOR PLUME SURFACE INTERACTION AND CRATERING

SIMULATIONS (ATAA 2007-4503) .....ccueiitiiieiiiieiesie ettt b e b e b b e bbbt e e e bt e sb e bt e b s beanbenbenreea 2547
Manuel Gale, Kevin Buettner, Ranjan Mehta, Peter A. Liever, Jennifer Curtis



NUMERICAL STUDY OF MOMENTUM AND HEAT TRANSFER IN PROPYLENE GLYCOL

JETS USED FOR AIRCRAFT GROUND DEICING (AIAA 2017-4504) ..........cccocoiniiiiiiiiiini s

Saleh Yakhya, Frangois Morency

FIXED-GRID NUMERICAL MODELING OF FROST FORMATION (AIAA 2017-4505) .......ccccoovvviininne

Eduard Bartrons, Pedro Galione, Giorgos Papakokkinos, Carles D. Pérez-Segarra

-CFD-40: PARALLEL COMPUTING METHODOLOGIES 11

MULTI-LEVEL PARALLEL ALGORITHM TO SOLVE THE EIKONAL EQUATION WITH THE

FAST SWEEPING METHOD (ATAA 2017-4507)......cccciiiiiiiiiiiii s

Anup Shrestha, Inanc Senocak
UNSTEADY NAVIER-STOKES COMPUTATIONS ON GPU ARCHITECTURES (AIAA 2017-

Bahareh Mostafazadeh Davani, Ferran Marti, Behnam Pourghassemi, Feng Liu, Aparna Chandramowlishwaran
AN ORDER N LOG N PARALLEL NEWTON_KRYLOYV SOLVER FOR TIME SPECTRAL

PROBLEMS (AIAA 2017-4509) ........ccoiiiiiiiii i bbb

Donya Ramezanian, Behzad Reza Ahrabi, Dimitri Mavriplis
DISTRIBUTED SOLUTION OF GLOBAL EIGENVALUE PROBLEMS ON LARGE CLUSTERS

(ATAA 2017-8510) .......ovvveeooeeeeeeeeee oo eeeeeeee e e eeseee e e eeeeee e e s s ees e e eseee e eee e eseesseee e

Helio Ricardo D. Quintanilha, Ricardo Santos, Leonardo S. Alves, Vassilios Theofilis
Author Index





