
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-5108-9303-0 

Aircraft Design 

Dallas, Texas, USA 
17-21 June 2019 

 

Papers Presented at the AIAA Aviation Forum 2019 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 
 

AIRCRAFT PERFORMANCE METHODS I 
 
AIAA-2019-2800: Sizing of LEVCON Surface for Turn Performance and Controllability............................................ 1

Ramlingam Gyanasampath Pillai, Harinkumar R. Patel 
 

AIAA-2019-2801: Energy-Based Sizing and Mission Performance Analysis Approach for Novel Flight 
Vehicle Concepts.................................................................................................................................................................. 15

Imon Chakraborty, Roy J. Hartfield, Vivek Ahuja 
 

AIAA-2019-2802: Evaluating Optimal Paths for Aircraft Subsystem Electrification in Early Design ........................ 36
Mayank V. Bendarkar, Dushhyanth Rajaram, Yu Cai, Simon I. Briceno, Dimitri N. Mavris 

 

AIAA-2019-2803: A Methodology to Evaluate Electric Environmental Control System Impact on 
Aircraft Drag and Mission Performance ........................................................................................................................... 53

Charline Crabé, Aleksandar Joksimovic, Emmanuel Benichou, Xavier Carbonneau 

 
AIRCRAFT REQUIREMENTS STUDIES I 
 
AIAA-2019-2804: An Evaluation of the Potential of Local Electric Power Packages on Aircraft Fleet 
Level...................................................................................................................................................................................... 68

Robert Doering, Frank Thielecke 
 

AIAA-2019-2805: Study of Aircraft with Hybrid Laminar Flow Control Based on Exergy Analysis.......................... 84
Yoshiki Yanagimoto, Kenichi Rinoie 

 
AIRCRAFT SYSTEM DESIGN STUDIES 
 
AIAA-2019-2880: Far-Term Exploration of Advanced Single-Aisle Subsonic Transport Aircraft 
Concepts ............................................................................................................................................................................. 110

Jesse Quinlan, Ty Marien, Nathaniel Blaesser, Jason Kirk, Hugh Perkins, Kenneth Fisher 
 

AIAA-2019-2881: Multi-Disciplinary-Optimization of a N+1 Technology Mid-Market-Aircraft .............................. 125
Timothy T. Takahashi, Konnor Cullymore, Connor Hines, Jorge Soldevilla, Noah Patrick, Christopher Loo 

 

AIAA-2019-2882: Longitudinal Stability Issues Including Propulsive Effects On An Innovative 
Commercial Propeller-driven Aircraft ............................................................................................................................ 156

Vincenzo Cusati, Fabrizio Nicolosi, Salvatore Corcione, Danilo Ciliberti, Pierluigi Della Vecchia 
 

AIAA-2019-2883: Design, Analysis and Tests of a Tri–Tiltrotor Aircraft .................................................................... 172
Yunhai Chen, Jie Zheng, Zishi Shen, Pei Xiao, Mingbo Tong, Liang Guo, Yingying Xin 

 

AIAA-2019-2884: High Lift Aerodynamic Characteristics Of A Three Lifting Surfaces Turboprop 
Aircraft ............................................................................................................................................................................... 181

Salvatore Corcione, Fabrizio Nicolosi, Pierluigi Della Vecchia, Danilo Ciliberti, Vincenzo Cusati 
 

AIAA-2019-2885: Integrated Sizing and Optimization of Hybrid Wing Body Aircraft in Conceptual 
Design ................................................................................................................................................................................. 200

Jiacheng Xie, Yu Cai, Mengzhen Chen, Dimitri N. Mavris 

 
DESIGN FRAMEWORKS AND INFRASTRUCTURE 
 
AIAA-2019-2886: Automatically Generating the Technology Compatibility Matrix Using Graph 
Transformations ................................................................................................................................................................ 219

Martijn N. Roelofs, Roelof Vos, Kristian Amadori, Christopher Jouannet 
 

AIAA-2019-2887: Digital Twin Concept for Aircraft System Failure Detection and Correction ............................... 233
Omar Hazbon, Luis Gutierrez, Cees Bil, Marcello Napolitano, Mario Fravolini 

 

AIAA-2019-2888: Multi-response Gaussian Process for Multidisciplinary Design Optimization .............................. 247
Jangho Park, Seongim Choi 

 

AIAA-2019-2889: Development of a Knowledge-Based Engineering Framework for Modeling 
Aircraft Production ........................................................................................................................................................... 270

Julia Page Risueno, Björn Nagel 
 

AIAA-2019-2890: Pneumatic Canard Configuration for Control and Aerodynamic Dilemma.................................. 282
Minghao Zhang, Changsheng Yuan 

 



PROPULSION TECHNOLOGIES 
 
AIAA-2019-3016: Comparison of Vaneless Counter-Rotating Power Extraction Engines for UAV 
Propulsion .......................................................................................................................................................................... 309

Luke M. Burgett, Timothy T. Takahashi 
 

AIAA-2019-3017: Preliminary Engine Intake Sizing for a Boundary Layer Ingesting Rear Engine ......................... 323
Markus Ruetten, Jose Diaz Vides 

 

AIAA-2019-3018: Assessment of Mixer-Ejector Nozzle with Thermal Acoustic Shield for Jet Noise 
Reduction............................................................................................................................................................................ 338

Jonathan M. Burt, Jonathan Seidel, Stewart J. Leib 
 

AIAA-2019-3019: Aero-Propulsive Analysis for Contemporary Conceptual Design .................................................. 372
Vivek Ahuja, Imon Chakraborty, Roy J. Hartfield 

 
UAV SYSTEM DESIGN STUDIES 
 
AIAA-2019-3136: Design and Development of a Tornado Intercept Unmanned Aerial Vehicle ................................ 387

Andrew L. Ross, Jamey D. Jacob, Andrew S. Arena 
 

AIAA-2019-3137: Conceptual design of a UAV with VTOL characteristics ................................................................ 401
Pavlos E. Kaparos, Chris D. Bliamis, Kyros Yakinthos 

 

AIAA-2019-3138: Development of UAV for fire detection and for Object Detection and Tracking of 
Flying Object...................................................................................................................................................................... 412

Sutthiphong Srigrarom, Photchara Ratsamee 
 

AIAA-2019-3139: Aerodynamic Design and Control of Tandem Wing UAV .............................................................. 420
Taskin Kaya, Serkan Ozgen 

 

AIAA-2019-3140: Development of UGS-TUM Vertical Take Off & Landing (VTOL) Drone with 
Flight Control..................................................................................................................................................................... 440

Sutthiphong Srigrarom, Florian Holzapfel 

 
AIRCRAFT PERFORMANCE METHODS II 
 
AIAA-2019-3271: Climb Performance Anomalies in ‘Real’ Atmospheric Conditions ................................................ 454

Timothy T. Takahashi, Andras Sobester 
 

AIAA-2019-3272: The Effect of Maneuver Load Alleviation Strategies on Aircraft Performance 
Indicators............................................................................................................................................................................ 478

Andrea Mancini, Roelof Vos 
 

AIAA-2019-3273: WAT’s Up with Using the Small Angle Approximation to Estimate Climb Gradient 
Limited Departure Weights .............................................................................................................................................. 495

Timothy T. Takahashi, Phillip R. Thomas 

 
AIRCRAFT STRUCTURES AND SUBSYSTEMS 
 
AIAA-2019-3363: Design and Development of an Android Application for Voice Control of Micro 
Unmanned Aerial Vehicles................................................................................................................................................ 511

Cris Thomas, Jiss Joseph Thomas, Rahul Bharadwaj, Amit K. Mondal, Vindhya Devalla, S N. Omkar 
 

AIAA-2019-3364: Flight Loads Spectra of a Fleet of Heavy Air Tankers .................................................................... 523
Kamran Rokhsaz, Linda K. Kliment, Brett Terning, John Nelson 

 

AIAA-2019-3365: A Thermal Risk Assessment Approach for the Conceptual Design of Aircraft 
System Architectures......................................................................................................................................................... 539

Florian Sanchez, Susan Liscouet-Hanke, Yanik Boutin, Sebastien Beaulac 
 

AIAA-2019-3366: Analytical Modelling of Baffled Inflatable Wing for Failure Prediction........................................ 556
Kancherla S. Rakshith, Chetan R. Dusane, Sohrab Mistri, Rajkumar S. Pant 

 

AIAA-2019-3367: Effect of Data Filtering on Flight Loads Spectra ............................................................................. 565
Kamran Rokhsaz, Linda K. Kliment 

 

AIAA-2019-3368: Aeroservoelastic Wing Sizing Using a Physics-Based Approach in Conceptual 
Aircraft Design................................................................................................................................................................... 577

Markus D. Krengel, Martin Hepperle, Andreas Huebner 
 

AIAA-2019-3369: Automated Wing Internal Structure Placement Guided by Finite Element Analysis................... 600
Justin L. Clough, Assad A. Oberai, Andrew J. Zakrajsek 

 



HIGH SPEED AIRCRAFT DESIGN 
 
AIAA-2019-3569: Comparison of Methods to Predict Aerodynamic Center Shift due to Bodies............................... 613

Dennis Van Dommelen, Adam D'Silva, Willem A. Anemaat 
 

AIAA-2019-3570: Nozzle Jet Effects Conceptual Design Tool for a Generic Fighter .................................................. 625
Valeria S. Guevara, Mark Moening, Brian R. Smith, Dennis B. Finley, Patrick J. Yagle 

 

AIAA-2019-3571: Development of Sonic Boom Prediction Code for Supersonic Transports Based on 
Augmented Burgers Equation .......................................................................................................................................... 639

Jian-Ling Qiao, Zhonghua Han, Wenping Song, Bi-Feng Song 

 
AIRCRAFT REQUIREMENTS STUDIES II 
 
AIAA-2019-3572: Urban Air Transportation for Melbourne Metropolitan Area ....................................................... 658

Lewis Swadesir, Cees Bil 
 

AIAA-2019-3573: Statistical Usage of BAe-146 and RJ-85 Airtankers in Forest Service Operation ......................... 669
Linda K. Kliment, Kamran Rokhsaz, John Nelson, Brett Terning 

 

AIAA-2019-3574: An Optimization Tool for Preliminary Concept Design of Guided Air to Ground 
Munitions............................................................................................................................................................................ 682

Deniz Varol, Mehmet Akgul, Gunes Aydin 
 

AIAA-2019-3575: System of Systems Model Building and Acausal Simulation Environment ................................... 694
Peter Menegay, Christian Doepp, Jason Salyers, Dan Notestein, Dale Burnham, Joann Luu 

 

AIAA-2019-3576: Development of A Certification Module for Early Aircraft Design................................................ 710
Jiacheng Xie, Imon Chakraborty, Simon I. Briceno, Dimitri N. Mavris 

 

AIAA-2019-3577: Multi-mission Multi-objective Optimization in Commercial Aircraft Conceptual 
Design ................................................................................................................................................................................. 734

Yu Cai, Dushhyanth Rajaram, Dimitri N. Mavris 

 
ELECTRIC AIRCRAFT PROPULSION AND DESIGN 
 
AIAA-2019-3679: Primary Weight Estimation for eVTOLs via Explicit Analysis and Surrogate 
Regression .......................................................................................................................................................................... 751

Jordan T. Smart, Juan J. Alonso 
 

AIAA-2019-3680: Conceptual Design Studies of Short Range Aircraft Configurations with Hybrid 
Electric Propulsion ............................................................................................................................................................ 763

Michael Iwanizki, Max Arzberger, Martin Plohr, Daniel Silberhorn, Tobias Hecken 
 

AIAA-2019-3681: Adjoint-Based Design of a Distributed Propulsion Concept with a Power Objective ................... 787
Irian Ordaz, Sriram K. Rallabhandi, Eric J. Nielsen 

 

AIAA-2019-3682: Exergy and Exergoeconomic Comparative Analysis Between Conventional and 
Hybrid Electric Propulsion Systems for a Regional Aircraft......................................................................................... 801

Walter Affonso, Ricardo Gandolfi, Roberto G. Da Silva, Silvio D. Junior 
 

Author Index 




