Meshing, Visualization, and
Computational Environments

Papers Presented at the AIAA SciTech Forum and Exposition
2023

National Harbor, Maryland, USA and Online
23-27 January 2023

ISBN: 978-1-7138-7595-6



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

GEOMETRY MODELING AND COMPUTATIONAL ENVIRONMENTS

An Integrated Design Environment for the Engineering Sketch Pad ..........cccocoiiiiiiiiinci e, 1
John Dannenhoffer, Robert Haimes

An Interactive Airfoil Analysis and Design Tool in Matlab ...........cccooeiiiiiiiiiiiice e 10
Krzysztof Fidkowski

Automated FE Analysis of a Stiffened Tank Pressure Vessel Using Shell-Solid Multi-Fidelity

1A (a4 1 4 T TSP T TSP PP PRTURUPRPT 22
Manasi Palwankar, Rakesh K. Kapania, Daniel C. Hammerand, Edward Szwabowski,
Mohamed Jrad

VISUALIZATION AND FEATURE DETECTION

Optimized Implementation of Recursive Sub-Division Technique for Higher-Order Finite-Element
Isosurface and Streamline ViSUALIZAtION .. ......couiiuiiiiiriiiii ettt st sbe e b e an e aeesne e 62
Scott T. Imlay, Yves-Marie Lefevbre, William S. Fowler, Michael Saunders, John Goetz

Fusion of Multimodal Aerodynamics Data and Enhanced Knowledge Capture ..........c.ccoovivinienienieneniennens 73
Aljaz Kotnik, Thanassis Frank, Graham Pullan

Interactive Visualisation of Multi-Fidelity Design OptimiSation ...........c.cocviiriiieiieninene e 85
Graham Pullan, Aljaz Kotnik, Marcus Meyer

Visualization of Diffuse Material in CNTP Via Particle MethodsS.........ccccvvviiiiiiiiiiiiiiie e 97
John Seekins, Jason Cassibry

TOPICS IN MESHING AND UNCERTAINTY

Evaluating the Impact of Lossy Compression on a Direct Numerical Simulation of a Mach 2.5
Turbulent Boundary LaYET ........ccccueiiiiiiiiiiiiiieie e 102
Christian J. Lagares, Guillermo Araya

Improved Mesh Deformation Based on Radial Basis FUNCHONS .........ccovveiiiiiiiiiiiiceccec e 121
Zhoufang Xiao, Haiyang Wang, Gang Xu

MESH OPTIMIZATION AND UNCERTAINTY ANALYSIS

Adjoint-Based Adaptation of Large-Eddy Simulations Using Dynamic CIOSULES .........c.coeerverierierieereeneanne 138
Krzysztof Fidkowski
Potential Approaches for Mesh Adaptation of Large Eddy Simulations with Near-Wall Treatments .............. 158

Michael A. Park, Li Wang

High-Order Node Movement Discretization Error Control in Shape Optimization ..........ccoceeevevvevencnnneneenn 180
Devina P. Sanjaya, Krzysztof Fidkowski

High-Order Reconstruction of Defect Corrected Solutions on Unstructured Meshes..........ccccocvviiiicnennennnn. 205
Akhil Jayasankar, Carl F. Ollivier Gooch



Output-Based Mesh Optimization Using Metric-Conforming Node Movement
Krzysztof Fidkowski

Author Index





