
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-1820-8 

Electric Aircraft Technology 

Orlando, Florida, USA 
6-10 January 2025 

 

Papers Presented at the AIAA SciTech Forum and Exposition 
2025 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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. 

Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 



TABLE OF CONTENTS 

 

SUPERCONDUCTING & CRYOGENIC COMPONENTS AND SYSTEMS 

Integrated Cryogenically-Cooled Experiment Box (ICE-Box): A New Approach to Cryogenic 

Component Testing ............................................................................................................................................... 1 

Jason W. Hartwig, Nathaniel Wong, Eric Carlberg, Justin Scheidler, Gerald Brown 

Thermal Resistance of High-Power Electronic Modules and Interfaces at Temperatures from 

Ambient Down to 77 K and Impact on Cooling ................................................................................................. 12 

Hyuk J. Kwon, Yang Guo, Mike D. Sumption, Edwards Collings 

Self-Field and External Magnetic Field AC Loss Measurements of Superconducting YBCO CORC 

Power Cable ....................................................................................................................................................... 18 

Hyuk J. Kwon, Yang Guo, Mike D. Sumption, Edwards Collings, Christopher Kovacs, Timothy 

Haugan 

Comparison of AC Loss of Superconducting and Cryoconducting Strands at High Frequencies and 

Harmonics .......................................................................................................................................................... 22 

Mike D. Sumption 

An RC Plane Propelled by Cryocooled Copper and a High-Temperature Superconducting (HTS) 

Brushless DC Motor - Overview and Update ..................................................................................................... 26 

Ishan Ambastha, Beata Wawrzyniak, Parag Kshirsagar 

ELECTRIC ENERGY STORAGE AND CONVERSION 

On Tank and Dormancy Design Spaces for Hydrogen Powered Aircraft ........................................................... 35 

Michael Sielemann, Avinash Renuke, Keith O'Donovan, Daniel Andersson, Anh Nguyen 

Aluminum-Air Batteries for Aircraft Applications ............................................................................................. 49 

Cole S. Pawlak, Emily A. Lory, Phillip J. Ansell 

Investigation of Solid Oxide Fuel Cell Seals in Aerospace Applications ........................................................... 62 

David Schafer, Trevor J. Kramer, Rory Roberts, Mingyang Gong 

Fleet Level Decarbonization Potential of Hydrogen Fuel Cell-Powered Airplanes ........................................... 69 

Francesco Salucci, Edouard Thales Bidossessi Keke, Nirmit Prabhakar, Dominik Karbowski, 

Douglas E. Longman 

POWER CONVERSION AND ELECTRIC DRIVES 

Design of Radial Flux Outrunner BLDC Motor for Single-Rotor UAVs ........................................................... 82 

Sandeep M. Nayak, Rahul K. Jaiswal, Mangal Kothari, Soumya R. Sahoo 

Electromagnetic Refinement and Performance Characterization of a UAV BLDC Motor ................................. 93 

Sandeep M. Nayak, Mangal Kothari, Soumya R. Sahoo 

Jamming Tolerant Redundant Electro-Mechanical Actuator With Tandem Ball Screws .................................. 105 

Yasuhiko Yamamoto, Mikio Muraoka, Hitoshi Oyori 



Heuristic Approach to Estimate the Partial Discharge Inception Voltage at Low Pressure from 

Measurement Performed at Standard Atmospheric Pressure on an Electrical Apparatus .................................. 117 

Sukesh Babu Myneni, Gian Carlo Montanari 

ADVANCED AIR MOBILITY NOISE 

Acoustic Testing of the Joby Aviation Propeller in the National Full-Scale Aerodynamics Complex 

40- by 80-Foot Wind Tunnel ............................................................................................................................ 124 

Natasha L. Schatzman, Lauren Weist, Jeremy J. Bain, Austin D. Thai 

High Fidelity Simulation of Noise for Wake Interaction With a Propeller ....................................................... 141 

Jie Hua, Samuel Afari, Vladimir V. Golubev, Reda R. Mankbadi 

Investigation of the Combined Application of Leading-Edge Tubercles and Trailing-Edge Serration 

on AAM Propellers in Terms of Aeroacoustics Using Lattice-Boltzmann Method .......................................... 155 

Dominik Skrna, Marcos de Rosa Jacinto, Martin Berens 

An Examination of the Acoustic Characteristics of UAM Scale Rotors of Increasing Size ............................. 171 

Farhan Gandhi, Alexander Keller, Jonah Whitt, Brendan Smith 

PROPULSION, POWER & THERMAL SYSTEM ARCHITECTURE AND INTEGRATION 

Performance of Induction-Heated Graphite Chamber Designs for Fully-Electric Jet Engines ........................ 185 

Alexandru Crisan, Jeffrey P. Bons 

Analysis and Implementation of MW Scale Integrated Propulsion Systems for Hydrogen Fuel Cells ............ 205 

Arjun Shah, Phillip J. Ansell 

Numerical and experimental evaluation of a heat exchanger setup for distributed electric propulsion ............ 223 

Leroy Benjamin, Legin Benjamin, Jens Friedrichs 

Dynamic Modeling of Fuel Thermal Management System for SOFC-GT Hybrid Propulsion System ............ 235 

Griffin J. Layhew, Rory Roberts, David Schafer, Trevor J. Kramer 

ELECTRIFIED AIRCRAFT DESIGN 

Predicting Aircraft Design Parameters Using Gaussian Process Regressions on Historical Data .................... 272 

Maxfield G. Arnson, Rawan Aljaber, Gokcin  Cinar 

Aircraft Geometry and Propulsion Architecture Visualization for the Future Aircraft Sizing Tool 

(FAST) .............................................................................................................................................................. 293 

Nawa Khailany, Paul Mokotoff, Gokcin  Cinar 

eVTOL RPM Controlled Rotor Design Methodology for Analyzing Hover Performance and 

Frequency Response ......................................................................................................................................... 322 

Riley J. Cox-Gross, Kyle Collins 

Flight Range Estimation of Boeing 737 Max, Commerical Aircraft With SOFC (Solid Oxide Fuel 

Cells) Propulsion Systems ................................................................................................................................ 333 

Achintya K. Saha, James Femi-Oyetoro, Bruce W. Jo 



THERMAL MANAGEMENT 

Heat Transfer in Tightly Packed Cylinder Arrays for Various Fluids ............................................................... 340 

Martin D. Kovachev, Cameron M. Sexsmith, Mark A. Ricklick 

Innovating Air Cycle Machine Design: A MAGMA-Driven Approach for Aircraft Thermal 

Management ..................................................................................................................................................... 356 

Robert Buettner, Daniel R. Herber, Soumya S. Patnaik 

Optimizing Thermal Management Systems to Augment the Operational Longevity of Electric 

Aircraft ............................................................................................................................................................. 371 

Sai Sankalp Shekar, Matthew Clarke 

Numerical Study of Liquid Ammonia Flow Cooling of Power Electronics for Electric Aviation .................... 385 

Yang Guo, Hyuk J. Kwon, Mike D. Sumption, Edwards Collings, Dong Cao, Vafa Marzang, 

Xiaoyan Liu, Haoran Meng 

Thermoacoustic Thermal Management for Electric Aircraft ............................................................................ 394 

Luis A. Rodriguez, Rodger Dyson, Mark Wernet, Ronald Leibach 

SYSTEM DYNAMICS, MODELLING AND CONTROL 

High Reliability Battery Controller and Motor Controller Platform for Electric Aircraft ................................ 415 

Stephan Diecke 

Enhancing Multirotor Drone Efficiency: Exploring Minimum Energy Consumption of Forward 

Flight Under Varying Payload .......................................................................................................................... 427 

Ayush Patnaik, Nicolas Michel, Xinfan Lin 

Trajectory Optimization for a Battery-Less Solar-Powered Unmanned Aerial Vehicle ................................... 440 

Julian L. Powers, Adrian Lozano-Duran 

Control Scheme of a Solid Oxide Fuel Cell System for Regional Aircraft ...................................................... 457 

Niclas Dotzauer 

MODEL BASED SYSTEMS ENGINEERING & NEXT GENERATION AIRCRAFT DESIGN 

A Model Based System Engineering Approach for Realizing the Functional Requirements of Power 

Dense Electrical Architecture of Commercial Aircraft ..................................................................................... 465 

Muhammad Tahir Mehmood Khan Niazi, Peter Cheetham 

Sufficiency Analysis to Characterize Regulatory Gaps For Electric Aircraft Using MBSE ............................. 482 

Mallika Misra, Mayank V. Bendarkar, Evan Harrison, Dimitri Mavris 

FAST: A Future Aircraft Sizing Tool for Conventional and Electrified Aircraft Design .................................. 499 

Paul Mokotoff, Maxfield Arnson, Yi-Chih Wang, Gokcin  Cinar 

Multidisciplinary Coupling for Hybrid-Electric Aircraft Design and Strategic Airline Planning 

Including Off-Design Performance .................................................................................................................. 539 

Sofia Coelho Antunes, Pieter-Jan Proesmans, Bruno F. Santos, Maurice Hoogreef, Sebastian 

Birolini 



SUbsonic Single Aft eNgine (SUSAN) System Integration Analysis With the Future Aircraft Sizing 

Tool (FAST). ..................................................................................................................................................... 566 

Yi-Chih Wang, Miranda Stockhausen, Paul Mokotoff, Maxfield G. Arnson, Gokcin  Cinar 

Author Index 

 




