
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-7138-1082-7 

Design Engineering 

Orlando, Florida, USA 
6 – 10 January 2020 

 

Papers Presented at the AIAA SciTech Forum and Exposition 
2020 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 

TOPIC IN DESIGN ENGINEERING - INNOVATIVE DESIGNS 

DESIGN STUDY OF A MULTI-ARTICULATED NODAL TAILED AIRCRAFT USING CAPS .................. 1 
Evan J. Burke 

DRONES FOR BORDERS SURVEILLANCE: AUTONOMOUS BATTERY MAINTENANCE 
STATION AND REPLACEMENT FOR MULTIROTOR DRONES ............................................................... 17 

Amir Mirzaeinia, Mostafa Hassanalian, Kooktae Lee 

ARKADIKO: A LUNAR SPACE STATION MISSION PROPOSAL FOR THE DEVELOPMENT 
OF DEEP SPACE EXPLORATION .................................................................................................................. 27 

Christopher M. Watson, Bruce Clarke, Adrian Eilingsfeld, Nicolo Fantinato, Bakari Hassan, 
Sergiu Iliev, Jan Knippschild, Maren Kröller, Suresh Malhotra, Olga Julibert, Marc 
Muhlberg, Krishan Patel, Lukas Pfeiffer, Noran Elhefny, Yasmine Sfendla, Nikolai Skuppin, 
Alfonso Ramirez, Annelie Vermeulen, Tobias Wagner, Ahmed Zakzouk 

MISSION-ORIENTED ADDITIVE MANUFACTURING OF MODULAR MINI-UAVS ........................... 167 
Murat Bronz, Ezra Tal, Federico Favalli, Sertac Karaman 

TOPICS IN DESIGN ENGINEERING - DESIGN TOOLS AND PROCESSES I 

A SET-BASED APPROACH FOR COORDINATION OF MULTI-LEVEL COLLABORATIVE 
DESIGN STUDIES .......................................................................................................................................... 178 

Xin Chen, Atif Riaz, Marin Guenov, Arturo Molina-Cristobal 

VALIDATION OF CONCEPTUAL HYPERSONIC DESIGN TOOL FRAMEWORK USING X-
15 CASE STUDY ............................................................................................................................................ 201 

Daniel C. Gochenaur, Dalton M. Baier, Andrew J. Zakrajsek 

APPLICATION OF A DIVERGING-CONVERGING DUCT TO A FSAE RADIATOR SYSTEM............. 218 
Bryce Thomas, Ramesh K. Agarwal 

DIGITAL ENGINEERING AND U.S. ARMY AIR VEHICLE TECHNICAL DESCRIPTION 
REPORTS ........................................................................................................................................................ 232 

Mark E. Calvert 

IPCP: IMMERSIVE PARALLEL COORDINATES PLOTS FOR ENGINEERING DESIGN 
PROCESSES .................................................................................................................................................... 240 

Slawomir K. Tadeja, Timoleon Kipouros, Per Ola Kristensson 

METHODOLOGIES FOR DESIGN, ANALYSIS AND OPTIMIZATION OF UNMANNED 
AIRCRAFT SYSTEMS - AN UNDERGRADUATE CASE STUDY ............................................................ 260 

Joshua W. Hunter, Adeel Khalid 

TOPICS IN DESIGN ENGINEERING - DESIGN TOOLS AND PROCESSES II 

DEVELOPMENT OF A THERMAL MANAGEMENT SYSTEM FOR ELECTRIFIED 
AIRCRAFT ...................................................................................................................................................... 282 

Jeffryes W. Chapman, Sydney L. Schnulo, Michael P. Nitzsche 



TEMPORAL ANALYSIS AND VISUALIZATION OF CONTAMINANT MOLECULAR 
TRANSPORT USING AUGMENTED REALITY DURING EXTENDED MISSIONS IN SPACE ............. 309 

Kellin Bershinsky, Genevieve Devaud 

USING BOUNDARY CONDITION AND TOPOLOGY OPTIMIZATION TO DESIGN AN 
AIRPLANE COMPONENT ............................................................................................................................ 324 

Johan A. Persson, Anton Wiberg 

A STUDY OF NUMERICAL METHODS OF CONVECTIVE HEAT TRANSFER ON ROUGH, 
ADDITIVELY MANUFACTURED SURFACES .......................................................................................... 335 

Jose Urcia, Michael P. Kinzel 

A PARAMETRIC COMPARISON OF SSTO AND TSTO SPACE ACCESS VEHICLE 
CONCEPTS...................................................................................................................................................... 346 

Elida Sorto-Ramos, Kiarash Seyed Alavi, Bernd Chudoba 

ENABLING INTERACTIVE SAFETY AND PERFORMANCE TRADE-OFFS IN EARLY 
AIRFRAME SYSTEMS DESIGN ................................................................................................................... 361 

Sergio Jimeno, Atif Riaz, Marin Guenov, Arturo Molina-Cristobal 

Author Index 
 




