Design Engineering

Papers Presented at the AIAA Aviation Forum 2025 and
ASCEND 2025

Las Vegas, Nevada, USA
21-25 July 2025

ISBN: 979-8-3313-2783-5



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

Effect of Uncertainty on Wing Jig Shape Design for Robust Flight Performance .............ccoccoooieiiiiiniininnnn. 1
Guangda Yang, Jonathan Cooper, Francesca Pianosi

Translation of Airfoil Designer’s Geometric Parameters into Quintic Polynomials for Optimizing

Thickness and Camber, with HiStOriCal NOTES..........ccvviiieirieeieieeeecieee ettt eeeee e e e e e e e eeareeeeeaneeeeas 16
Christoph Hiemcke
Determination of Control Effector Rate Requirements for Highly Maneuverable Aircraft.............cccccoeeieniennen. 60

Metin Kus, Ege Ergazi

Design Space Exploration Methodology Including Alrcraft Design, Economics and Industrial
SYSLEM CONSIACTATIONS ......vieeveiieiietieieeteetestesteesteeseetesstesseesseesseasseassesssesssesseesseesseenssassesssesssessessesnsesssesssesses 83
Lin Al Atik, Naveen R. Srinivasan, Evanthia Kallou, Burak Bagdalti, Dimitri Mavris

DIANA: Data Interactive Analysis and Navigation AppliCation ..........cccceveiiierienienieiieeeeesceeee e 100
Raul Garcia Sanchez, Andrea Mancini, Vincenzo Nugnes, Benjamin M. Frohler, Berit
Gerlinger

A Method to Enhance the Value of Aeronautical CompleX SYStEMS .......c.eccverieiierieriieiieieeieeeeneeseesie e eenes 118

Rachele Rizzioli, Claudio Favi, Jonathan Rigaud, Patrice Quenderff, Pierre-Eric Dereux,
Claude Cuiller, Francois Bouissiere

Minimizing Hydraulic Losses in Additively-Manufactured Impinging Liquid Rocket Injectors..................... 134
Alex R. Keller, Nicholas Kuenning, Anil Nair, Raymond M. Spearrin

Design, Implementation, and Test Flight of a Lightweight Camber Morphing Wing Aircraft .............c........... 156
Md Azizul Islam, Azizur Rahman, Achintya Saha, Bruce W. Jo

Realization of Icing Wind Tunnel Demonstrators for the Characterization of a Hybrid Ice Protection

N 1111 OO PRUPRRPRT 173
Luigi Mangiacrapa, Filomena Piscitelli, Nadine Rehfeld, Francesco Amoroso, Giuseppe
Mingione, Salvatore Ameduri

Design, Fabrication and Testing of a Glider and Launcher: An Exercise in STEM Education .............cc........ 180
Divya Patel, Saransh Paliwal, Rajkumar S. Pant

Swimming Robotic Taxidermy Duck for Wildlife Monitoring: Development and Initial Testing ................... 202
Darion Vosbein, Kathryn McDonagh, Sean Goodyear, Mostafa Hassanalian

Structural Optimization of Turbomachinery Rotors: A Study of Machine Learning Surrogate
1Y (a4 YRR 212
Kristopher C. Pierson, John Gillespie, Matthew Ha, Joshua Stuckner

Numerical Simulation of Tornado-Like Vortices: Swirl Ratio Optimization...........ccceecveevieeecieerrieeseesieeenenns 240
Hannah Blumhoefer, Anupam Sharma

AeroSim: An Open Simulator for Aerospace Engineering and Physical Al Research ..........cccoceevenirineenne 254
Fahad Khan, Praveen Palanisamy, Effendi Dufford, German Ros, Han Park

Author Index





