
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP18P39-POD 
978-1-5386-8090-2 

2018 AIAA/IEEE Electric Aircraft 
Technologies Symposium  
(EATS 2018) 

Cincinnati, Ohio, USA 
12 – 14 July 2018 



 
 
 
 
 
 
 
Copyright © 2018, American Institute of Aeronautics and Astronautics (AIAA) 
All Rights Reserved 
 
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version. 
 
 
IEEE Catalog Number:   CFP18P39-POD 
ISBN (Print-On-Demand):  978-1-5386-8090-2 
ISBN (Online):   978-1-62410-572-2 
 
 
 
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 
 

 
 
   



TABLE OF CONTENTS 
 
 
 

MULTIDISCIPLINARY OPTIMIZATION OF URBAN-AIR-MOBILITY CLASS AIRCRAFT 
TRAJECTORIES WITH ACOUSTIC CONSTRAINTS................................................................................................... 1

Robert D. Falck ; Daniel Ingraham ; Eliot Aretskin-Hariton 
 

A NEW LIQUID HYDROGEN BASED SUPERCONDUCTING COIL TEST RIG TO MEASURE 
AC LOSSES ........................................................................................................................................................................... 8

Jason Hartwig ; Bryan Fraser ; Gerald Brown ; David Koci ; Keith Hunker ; Cheryl Bowman ; Lee Kohlman ; 
Phillip Schrum ; David Matten 

 

CHARACTERIZATION OF WIDE BANDGAP SEMICONDUCTOR DEVICES FOR 
CRYOGENICALLY-COOLED POWER ELECTRONICS IN AIRCRAFT APPLICATIONS ................................. 32

Zheyu Zhang ; Handong Gui ; Ren Ren ; Fred Wang ; Leon M. Tolbert ; Daniel J. Costinett ; Benjamin J. Blalock 
 

INVESTIGATION OF A COOLING SYSTEM FOR A HYBRID AIRPLANE ........................................................... 40
R. Kabir ; K. Kaddoura ; F. P. McCluskey ; J. P. Kizito 

 

THE CHARACTERISTICS OF FILM CAPACITORS AT ROOM TEMPERATURE AND IN 
LIQUID NITROGEN .......................................................................................................................................................... 58

Chanyeop Park ; Jia Wei ; Siddarth Singh ; Sai Narra ; Lukas Graber ; Mario Imperatore 
 

NASA'S MAGNETIC GEARING RESEARCH FOR ELECTRIFIED AIRCRAFT PROPULSION......................... 65
Justin J. Scheidler ; Vivake M. Asnani ; Thomas F. Tallerico 

 

A REVIEW OF DISTRIBUTED ELECTRIC PROPULSION CONCEPTS FOR AIR VEHICLE 
TECHNOLOGY .................................................................................................................................................................. 77

Hyun D. Kim ; Aaron T. Perry ; Phillip J. Ansell 
 

SYSTEM WEIGHT COMPARISON OF ELECTRIC MACHINE TOPOLOGIES FOR ELECTRIC 
AIRCRAFT PROPULSION ............................................................................................................................................... 98

Aaron D. Anderson ; Nathaniel J. Renner ; Yuyao Wang ; Shivang Agrawal ; Samith Sirimanna ; Dongsu Lee ; 
Arijit Banerjee ; Kiruba Haran ; Matthew J. Starr ; James L. Felder 

 

POWER ELECTRONICS POWERTRAIN ARCHITECTURES FOR HYBRID AND SOLAR 
ELECTRIC AIRPLANES WITH DISTRIBUTED PROPULSION ............................................................................. 114

Damien Lawhorn ; Vandana Rallabandi ; Dan M. Ionel 
 

HYBRID ELECTRIC AIRCRAFT BATTERY HEAT ACQUISITION SYSTEM .................................................... 120
S. Ravi Annapragada ; Malcolm Macdonald ; Aritra Sur ; Reza Mahmoudi ; Charles Lents 

 

DEVELOPMENT OF MEGAWATT-SCALE MEDIUM-VOLTAGE HIGH EFFICIENCY HIGH 
POWER DENSITY POWER CONVERTERS FOR AIRCRAFT HYBRID-ELECTRIC 
PROPULSION SYSTEMS................................................................................................................................................ 133

Di Zhang ; Jiangbiao He ; Di Pan ; Mark Dame ; Michael Schutten 
 

A STUDY OF PARTIAL DISCHARGE IN HIGH VOLTAGE DC DISTRIBUTION SYSTEMS FOR 
HYBRID ELECTRIC AIRCRAFT.................................................................................................................................. 138

Wu Xin ; Reza Mahmoudi ; Charles E. Lents 
 

EXPLORATION OF ADDITIVE MANUFACTURING FOR HTS CABLE COMPONENTS FOR 
ELECTRIC AIRCRAFTS ................................................................................................................................................ 147

Peter Cheetham ; Robert Nowell ; Aws Al-Taie ; James McAulev ; Chul Han Kim ; Lukas Graber ; Sastry Pamidi 
 

BRUSHLESS DOUBLY-FED RELUCTANCE MACHINE DRIVE FOR TURBO- ELECTRIC 
DISTRIBUTED PROPULSION SYSTEMS ................................................................................................................... 160

Shivang Agrawal ; Arijit Banerjee ; Raymond F. Beach 
 

DESIGN AND SIMULATION OF A COMMERCIAL HYBRID ELECTRIC AIRCRAFT 
THERMAL MANAGEMENT SYSTEM ........................................................................................................................ 177

Jonathan M. Rheaume ; Charles E. Lents 
 

AN APPROACH FOR UTILIZING POWER FLOW MODELING FOR SIMULATIONS OF 
HYBRID ELECTRIC PROPULSION SYSTEMS ......................................................................................................... 186

Jeffryes W. Chapman ; Jonathan S. Litt 
 

MODELING AND CONTROL DESIGN FOR A TURBOELECTRIC SINGLE AISLE AIRCRAFT 
PROPULSION SYSTEM.................................................................................................................................................. 198

Joseph W. Connolly ; Jeffryes W. Chapman ; Erik J. Stalcup ; Keith R. Hunker ; Amy K. Chicatelli ; George L. 
Thomas 

 

TAIL AREA REDUCTION FOR AIRCRAFT WITH SPANWISE DISTRIBUTED ELECTRIC 
PROPULSION ................................................................................................................................................................... 217

Garrett T. Klunk ; Jeffrey L. Freeman ; Benjamin T. Schiltgen 
 



HIERARCHICAL WEIGHT OPTIMIZATION DESIGN OF AIRCRAFT POWER ELECTRONICS 
SYSTEMS USING METAHEURISTIC OPTIMIZATION METHODS ..................................................................... 230

Qian Li ; Rolando Burgos ; Dushan Boroyevich 
 

TRIM ANALYSIS OF A CLASSICAL OCTOCOPTER AFTER SINGLE-ROTOR FAILURE ............................. 240
Ariel Walter ; Michael McKay ; Robert Niemiec ; Farhan Gandhi 

 

EARLY-STAGES COMFORT SIMULATION OF AN E-AIRCRAFT....................................................................... 260
Cassio T. Faria ; Fabien Chauvicourt ; Raphael Hallez ; Claudio Colangeli ; Jacques Cuenca ; Herman Van der 
Auweraer ; Thierry Olbrechts ; Djiby Toure ; Olivier Broca 

 

AN EVALUATION OF SUPERCONDUCTING POWER CABLES FOR AIRBORNE 
APPLICATION ................................................................................................................................................................. 275

Jean Rivenc ; Gilles Peres ; Frederick Berg ; Lucien Prisse ; Peter Rostek ; Dmitry Melyukov ; Vadim Amelichev ; 
Sergey Samoilenkov 

 

LIGHTWEIGHT, DURABLE, AND MULTIFUNCTIONAL ELECTRICAL INSULATION 
MATERIAL SYSTEMS FOR HIGH VOLTAGE APPLICATIONS ........................................................................... 296

Euy-Sik Shin ; Daniel A. Scheiman ; Maricela Lizcano 
 

DESIGNING FAIL-SAFE ARCHITECTURES FOR AIRCRAFT ELECTRICAL POWER 
SYSTEMS .......................................................................................................................................................................... 317

Jonathan Menu ; Mike Nicolai ; Marc Zeller 
 

REAL-TIME SIMULATION OF A MORE ELECTRIC AIRCRAFT POWER GENERATION AND 
DISTRIBUTION SYSTEM .............................................................................................................................................. 331

M. Rivard ; C. Fallaha ; J.-N. Paquin 
 

MISSION ANALYSIS AND EMISSIONS FOR CONVENTIONAL AND HYBRID-ELECTRIC 
REGIONAL JET AIRCRAFT ......................................................................................................................................... 341

Gabrielle E. Wroblewski ; Phillip J. Ansell 
 

APPLICATIONS FOR HYBRID ELECTRIC POWER AND ENERGY SUPPLEMENTATION ON 
A SINGLE-AISLE AIRLINER ........................................................................................................................................ 357

Reed A. Danis ; Jeffrey L. Freeman ; Benjamin T. Schiltgen 
 

PROPULSION SCALING METHODS IN THE ERA OF ELECTRIC FLIGHT ...................................................... 376
Michael Duffy ; Abigail Sevier ; Ryan Hupp ; Enrique Perdomo ; Sean Wakayama 

 

ELECTRIC PROPULSION ARCHITECTURE ASSESSMENT VIA SIGNOMIAL 
PROGRAMMING ............................................................................................................................................................. 399

Aidan P. Dowdle ; David K. Hall ; Jeffrey H. Lang 
 

A HIGH-FIDELITY, LOW-ORDER PROPULSION POWER MODEL FOR FIXED-WING 
ELECTRIC UNMANNED AIRCRAFT .......................................................................................................................... 422

Or D. Dantsker ; Mirco Theile ; Marco Caccamo 
 

A HIGH-FIDELITY, LOW-LATENCY, FPGA-BASED, REAL-TIME DEVELOPMENT 
PLATFORM FOR ADVANCED AIRCRAFT POWER SYSTEMS ............................................................................ 438

Zhenhua Jiang ; Hao Huang ; Syed Hossain 
 

NASA ELECTRIC AIRCRAFT TESTBED (NEAT) SINGLE-AISLE TRANSPORT AIR VEHICLE 
HYBRID ELECTRIC TAIL-CONE THRUSTER POWERTRAIN CONFIGURATION AND TEST 
RESULTS ........................................................................................................................................................................... 451

Rodger W. Dyson 
 

CREATING A MULTIFUNCTIONAL COMPOSITE STATOR SLOT MATERIAL SYSTEM TO 
ENABLE HIGH POWER DENSITY ELECTRIC MACHINES FOR ELECTRIFIED AIRCRAFT 
APPLICATIONS ............................................................................................................................................................... 470

Andrew A. Woodworth ; Ralph Jansen ; Kirsten Duffy ; Paria Nazhipour Author ; Euv-Sik Shin 
 

IMPACT OF ELECTRIC PROPULSION ON AIRCRAFT NOISE - ALL-ELECTRIC LIGHT 
AIRCRAFTS CASE STUDY ............................................................................................................................................ 478

Raphael Hallez ; Claudio Colangeli ; Jacques Cuenca ; Laurent De Ryck 
 

HIGH FREQUENCY ELECTRIC MACHINES FOR BOUNDARY LAYER INGESTION FAN 
PROPULSOR .................................................................................................................................................................... 495

Andy K. Yoon ; Kiruba Haran 
 

DYNAMIC FLIGHT SIMULATION OF SPANWISE DISTRIBUTED ELECTRIC PROPULSION 
FOR DIRECTIONAL CONTROL AUTHORITY ......................................................................................................... 503

Jeffrey L. Freeman ; Garrett T. Klunk 
 

NOVEL THERMAL ENERGY CONVERSION TECHNOLOGIES FOR ADVANCED ELECTRIC 
AIR VEHICLES ................................................................................................................................................................ 518

Rodger W. Dyson 
 

DESIGN OF SUPERCONDUCTING AC PROPULSION MOTORS FOR HYBRID ELECTRIC 
AEROSPACE .................................................................................................................................................................... 532

Charalampos D. Manolopoulos ; Matteo F. Iacchetti ; Alexander C. Smith ; Paul M. Tuohy ; Xiaoze Pei ; Mark 
Husband ; Paul Miller 

 



NEW DYNAMIC END-TO-END MODELING OF MORE ELECTRIC AIRCRAFT POWER 
SYSTEMS .......................................................................................................................................................................... 541

Mehrdad Mark Ehsani ; Ahmad Bashaireh 
 

OPTIMAL PROPELLERS FOR A SMALL HYBRID ELECTRIC FUEL-CELL UAS............................................ 547
Rens MacNeill ; Dries Verstraete 

 

RECENT ADVANCES OF POWER ELECTRONICS APPLICATIONS IN MORE ELECTRIC 
AIRCRAFTS ...................................................................................................................................................................... 563

Jiangbiao He ; Di Zhang ; David Torrey 
 

AC LOSS OF SUPERCONDUCTING MATERIALS FOR VERY HIGH DENSITY MOTORS AND 
GENERATORS OF HYBRID-ELECTRIC AIRCRAFT .............................................................................................. 571

M. D. Sumption 
 

HIGH-SPEED PERMANENT MAGNET SYNCHRONOUS MACHINE FOR SHORT-TERM 
OPERATION IN AN ELECTRICALLY POWERED HIGH-LIFT SYSTEM ........................................................... 577

G. Narjes ; F. Kauth ; J. Müller ; A. Mertens ; J. R. Seume ; B. Penick 
 

ON-BOARD BATTERY MONITORING AND PROGNOSTICS FOR ELECTRIC-PROPULSION 
AIRCRAFT ........................................................................................................................................................................ 587

Chetan Kulkarni ; Johann Schumann ; Indranil Roychoudhury 
 

PARTIAL DISCHARGE DETECTION IN AN AERONAUTICAL POWER CABLE ............................................. 599
M. Karadjian ; N. Imbert ; C. Munier ; M. Kirkpatrick ; E. Odic 

 

DESIGN, FABRICATION, AND CRITICAL CURRENT TESTING OF NO-INSULATION 
SUPERCONDUCTING ROTOR COILS FOR NASA'S 1.4 MW HIGH-EFFICIENCY MEGAWATT 
MOTOR ............................................................................................................................................................................. 608

Justin J. Scheidler ; Thomas F. Tallerico 
 

TURBO- AND HYBRID-ELECTRIFIED AIRCRAFT PROPULSION CONCEPTS FOR 
COMMERCIAL TRANSPORT....................................................................................................................................... 617

Cheryl L. Bowman ; James L. Felder ; Ty.V Marien 
 

TURBOELECTRICAND HYBRID ELECTRIC AIRCRAFT DRIVE KEY PERFORMANCE 
PARAMETERS ................................................................................................................................................................. 625

Kirsten P. Duffy ; Ralph H. Jansen 
 

A REVIEW OF THE STATE-OF-THE-ART SUPERCONDUCTOR TECHNOLOGY FOR HIGH 
POWER APPLICATIONS ............................................................................................................................................... 644

Michael A. Susner ; Timothy J. Haugan 
 

ANALYSIS OF A FUEL-CELL/BATTERY /SUPERCAPACITOR HYBRID PROPULSION 
SYSTEM FOR A UAV USING A HARDWARE-IN-THE-LOOP FLIGHT SIMULATOR ...................................... 661

Andrew Gong ; Rens MacNeill ; Dries Verstraete ; Jennifer L. Palmer 
 

FUNDAMENTALS OF PARALLEL HYBRID TURBOFAN MISSION ANALYSIS WITH 
APPLICATION TO THE ELECTRICALLY VARIABLE ENGINE .......................................................................... 678

Jonathan C. Gladin ; David Trawick ; Dimitri Mavris ; Michael Armstrong ; Dwayne Bevis ; Kyle Klein 
 

DEVELOPMENT OF A CONCEPTUAL DESIGN MODEL FOR AIRCRAFT ELECTRIC 
PROPULSION WITH EFFICIENT GRADIENTS ........................................................................................................ 694

Benjamin J. Brelje ; Joaquim R.R.A. Martins 
 

DESIGN AND DEVELOPMENT OF A DYNAMICALLY, SCALED DISTRIBUTED ELECTRIC 
PROPULSION AIRCRAFT TESTBED .......................................................................................................................... 719

Kyle Pieper ; Aaron Perry ; Phillip Ansell ; Timothy Bretl 
 

A NEW HIGH-TEMPERATURE SENSING DEVICE BY MAKING USE OF TBC THERMISTOR 
FOR INTELLIGENT PROPULSION SYSTEMS.......................................................................................................... 741

Franklin Li Duan ; Haotian Weng ; Zhonglin Ji ; Mingkai Hu ; Xueqiang Cao ; Qiang Wang ; Jing Shao ; Yuzhen 
Lin ; Jianchen Wang ; Zhichao Wang 

 

CASE STUDIES IN INITIAL SIZING FOR HYBRID-ELECTRIC GENERAL AVIATION 
AIRCRAFT ........................................................................................................................................................................ 746

D. Felix Finger ; Carsten Braurr ; Cees Bil 
 

RESEARCH AND DEVELOPMENT STATUS OF MANNED ELECTRIC FLAPPING-WING 
AIRCRAFT ........................................................................................................................................................................ 768

Qing Luo ; Xiaofang Nie ; Ximing Zhou 
 

Author Index 




