Model-Based Complex Systems
Design, Education, and
Innovation

Papers Presented at the AIAA Aviation Forum 2024 and
ASCEND 2024

Las Vegas, Nevada, USA
29 July — 2 August 2024

ISBN: 979-8-3313-0582-6



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

MODEL-BASED COMPLEX SYSTEMS DESIGN, EDUCATION, AND INNOVATION

Design, Build, and Fly Autonomous Lighter-Than-Air Vehicles as a Project-Based Class..........c.cccccevininnnnenne. 1
Or D. Dantsker

Egg-Inspired Deployable Environmental Sensors for Real-Time Awareness: Enhancing Safety and
Coordination Through Autonomous Path PIanning............cc.coviiiiiiiiniiiceee e 8
Skyler Bunning, Sean Goodyear, Logan Moore, Tabitha Hunter, Hassan Khaniani, Pedram
Roghanchi, Mostafa Hassanalian

Simulation Based Operational Modal Analysis for Helicopter Rotor Design ..........cccoccovveiieiiniinic e, 16
Ongun Aslandogan, Dominik Komp, Ilkay Yavrucuk

An MBSE Approach to Hydrogen Combustion Turbofan Propulsion System Design..........cccccoevvvviiininiiinnnns 32
Sijian Tan, Selcuk Cimtalay, Dimitri Mavris

DESIGN METHODS, TOOLS, AND PROCESSES FOR AIRCRAFT DESIGN

Customizable Turbofan Engine Component in OpenVSP ... 51
Natalie G. Bretton

Daniel V. Lieder, Jonas Oldeweme, Bastian Kirsch, Jens Friedichs

Cool Planes for Hot Missions: Early but Effective Aircraft Thermal Management Design..........ccccovvcveivenneene 79
Adelia D. Drego, Anton Wiberg, Ingo Staack

Integrated Toolchain to Analyze the Perceived Loudness of Morphing Supersonic Aircraft for 3D
Design and OPtiMIZALION .......eoviiririeiiieiiet ettt r e e bt ke b e e e e b nr e ar et e bt e e e e nenneen e 104
Sarah M. Kinney, Richard Binzley, Ethan Weber, Jonathan Weaver-Rosen

Influence of a Wing Tip Device Geometric Parameters in the Performance of a Wide-Body Model ............... 116
Oscar D. Suarez, Omar D. Lopez

Integration of Uncertainty Quantification in a Model-Based Systems Analysis and Engineering

D20 10 (=A 0 ) o PR TR 129
Bijan Fazal, Joanna Schmidt, Ben D. Phillips, Irian Ordaz, Kenneth Moore

DESIGN, OPTIMIZATION, AND PROTOTYPING FOR STRUCTURAL MANUFACTURING

Towards More Sustainable Aviation: Topology Optimization and Additive Manufacturing of a
Cargo Door LatCh FILHNG .....ocviiiiieieicieie sttt nn e n b e 141
Klaus Hoschke, Aron Pfaff, Konstantin Kappe, Philipp Hahn, Michael May

Towards More Sustainable Aviation: Life Cycle Analysis of a Topology Optimized 3D Printed
Cargo Door Latch FItHNE .....ocviiiiiiiiii i e 155
Sebastian Kilchert, Klaus Hoschke, Aron Pfaff; Konstantin Kappe, Michael May



A Feature-Driven Topology Optimization Method Preserving Component Sequence for the 3D
Printing OFf CFRP ..ottt e e a e bt e bt e b r e e reesreenreenreennas 164
Dongsheng Jia, Yu Zhang, Jihong Zhu, Vassili Toropov

Interfacial Modification Techniques of Aramid Composite Materials to Enhance Interlayer Shear
Strength for AeroSPace APPIICALION. .......eiviriiiiiiii ittt sr e bt bt e e srenrenreaneas 173
Miah MD Helal, Wang Gongdong

Low-Cost Technologies for Prototyping and Re-Engineering Sheet Metal in Aerospace

JN o] 0L er N o) s OO TR TP U PP UUR PP PRTPRI 190
Mark Longenberger, Richard DeMenno, Kathleen Hauser, Matthew B. Rhudy

DESIGN SCIENCE RESEARCH AND APPLICATIONS OF Al AND ML

A Comparative Evaluation of Select Shape Parameterization Approaches for Airfoil Optimization
USING NEUTAL NEIWOTKS .....viuviiiitiiiiieiie et b e r et e e nn e nr e 201
Ananth Sridharan

DeepSPACE: Generative Al for Configuration Design Space EXploration...........cccoovvvenieiiniinicniec e, 220
Emilio M. Botero, Jordan T. Smart

Operationalizing “Wickedness” as Analytical and Creative Tools to Transform Aviation ............ccceceeveerenne. 235
Robyn Richmond, Elizabeth Rieken, Eric R. Brubaker

Systems-Theoretic Concept Design: Systems Theory as a Guide to Develop Early Architecture
L0701 1eTc) o1 £ O P PR PR PSP 247
Alexander P. Hillman, Nancy G. Leveson

Author Index





