
 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ISBN: 979-8-3313-0229-0 

6th Decennial Aeromechanics 
Specialists' Conference 2024 

Santa Clara, California, USA 
6-8 February 2024 

Volume 1 of 2 

 

 



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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright© (2024) by Vertical Flight Society 

All rights reserved. 

 

Printed with permission by Curran Associates, Inc. (2024) 

  

For permission requests, please contact Vertical Flight Society 

at the address below. 

  

Vertical Flight Society 

2700 Prosperity Ave, Suite 275 

Fairfax, VA  22031 

USA 

 

 

Phone: (703) 684-6777 

Fax: (703) 739-9279 

 

www.vtol.org 
 

 

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 

Email:   curran@proceedings.com 

Web:     www.proceedings.com 



TABLE OF CONTENTS 

 

VOLUME 1 

Impact of System Nonlinearities on Output- Based Whirl Flutter Prediction ...................................................... 1 

Cristina Riso 

Implementation of a Rotor Simulation with a Coupled Panel and Vortex Particle Method in State-

Form ................................................................................................................................................................... 20 

Hussien Havez, Alessandro Cocco, Umberto Saetti 

Development of a New Stability Method with Applications to Rotary Wing ..................................................... 29 

Nicolas Reveles, Anurag Rajagopal, Joseph McCauley, Eric Blades 

Vibration Reduction Using Individual Blade Pitch Controls for Lift-Offset Coaxial Rotor Vehicles 

at Low & High Speeds ....................................................................................................................................... 39 

Jianhua Zhang, Edward Smith, Sven Schmitz 

Loads and Stresses on the Mars Helicopter Ingenuity Rotor .............................................................................. 50 

Anubhav Datta, Mrinalgouda Patil, William Staruk 

Trajectory Waypoint Spacing for Spline-Based Flight Plans .............................................................................. 72 

Bryan C. H. Chu, James Keller 

GRCAS Modeling of Aircraft Interactions with Drones During Their Jettison and Launch .............................. 93 

Syna Saberi 

Development of a Payload Control System for a Single-airplane Tethered Lifting System ............................. 108 

Jessy Verrette, David Rancourt 

Interactional Aerodynamics Modeling and Flight Control Design of Multi-Rotor Aircraft .............................. 118 

Umberto Saetti, Feyyaz Guner 

Hexacopter Flight Dynamics on Earth and Martian Surfaces .......................................................................... 134 

Raghuvir Singh 

50 Years of Progress in Rotorcraft Design: A Retrospective from the Vertical Flight Society's 

Aircraft Design Technical Committee .............................................................................................................. 147 

Michael Strauss Mark Scott 

A Combined Optimization and Inverse Design Framework for Rotor Design ................................................. 181 

Sara Alsabeeha, Lakshmi Sankar 

Acoustic Analysis and Design Optimization of eVTOL Aircraft Rotors Using FLIGHTLAB 

Acoustic Toolkit (FLAT) .................................................................................................................................. 190 

Seungjoon Yang, Jagdeep Batther, Chengjian He 

VTOL Analysis for Emergency Response Applications (VAERA) – Identifying Technology Gaps 

for Wildfire Relief Rotorcraft Missions ............................................................................................................ 210 

Sarah Conley, Nicholas Peters, Jeremy Aires, Lauren Wagner, Kristen Kallstrom, Shannah 

Withrow-Maser, Stephen Wright, Michael Radotich, Cory Chianello, Gabriel Ortiz Rivera, 

Grant Ewing, Alyna Anderson, Katherine Klokkevold, Evan Kluch 



Conceptual Design Trade Studies for Acoustic Predictions of the NASA UAM Tiltrotor Reference 

Vehicle .............................................................................................................................................................. 228 

Michael Radotich 

ELISA: A Tool for Optimization of Rotor Hover Performance at Low Reynolds Number in the 

Mars Atmosphere ............................................................................................................................................. 241 

Witold Koning, B. Natalia Perez Perez, Haley Cummings, Ethan Romander, Wayne Johnson 

Design of a Lift Plus Cruise eVTOL Aircraft with an Initial Fuselage Frame Design ..................................... 260 

Wonseok Cha, Sunhoo Park, Chihyun Ahn, Yooho Chang, Sangjoon Shin 

Digital Transformation for Cost-Effective Maintenance .................................................................................. 272 

Abdel Bayoumi, Evan Barnett, Andre Calderon, Kelly Fox, Rhea Matthews, Evan Meaney, 

Brandon Seay 

Evaluating Impact Damage in Urban Air Mobility Using Acoustic Emission Sensing and a 

Probability-Based Classification Method ......................................................................................................... 281 

Li Ai, Sydney Houck, Joshua Widawsky, Bryson Henderson, Tanner Mesaric, Sydney Flowers, 

Paul Ziehl 

Automated Repair of Carbon Fiber Composites on UAM Vehicles ................................................................. 286 

Stephen Hilton, Jacob Walker, Wout De Backer 

Enhancing In-Flight Structural Health Monitoring of Vertical Lift Vehicles Operating in an Urban 

Environment ..................................................................................................................................................... 296 

Godfrey Sauti Michael Horne 

Whole Span Rotorcraft Blade Structurally Embedded Elastic Deflection Including Twist (SEEDIT) 

Sensor ............................................................................................................................................................... 321 

Peter Copp 

Writing Digital-Ready Standards: Best Practices for Authoring Materials Standards ...................................... 342 

Leslie McKay 

Comparison of Navier–Stokes and Lattice–Boltzmann Method CFD Approaches for Ship–Rotor 

Interactional Aerodynamics using Cartesian GPU Solvers .............................................................................. 348 

Shreyas Ashok, Dylan Jude 

Investigation of Vortex Ring State Onset in eVTOL Aircraft using Viscous Vortex Particle Method .............. 361 

Jagdeep Batther, Jan Goericke, Chengjian He 

Computational Aerodynamics Study of the Lift+Cruise VTOL Concept Vehicle Components ....................... 376 

Seyedeh Sheida Hosseini, Andrew Chuen, William Chan 

Airfoil Table Generation and Validation for the VR-12 and SSC-A09 Airfoils and Quadrotor 

Performance Prediction .................................................................................................................................... 387 

Kristen Kallstrom, Dorsa Shirazi 

Investigation of Computational Modeling Approaches to Prediction of Tiltrotor / Obstacle 

Interactions at Model-Scale .............................................................................................................................. 410 

Alex Moushegian, Yikoon Lee 

Flap-lag Stability Analysis for High Speed Flight ............................................................................................ 419 

Remi Coisnon, Yan Skladanek, David Ferullo 

X3D v2.0 — A Parallel 3D Finite Element Multibody Dynamic Analysis for Rotorcraft ............................... 432 

Mrinalgouda Patil, Ravi Lumba, Anubhav Datta 



VOLUME 2 

Hermes: A Generic Coupling Framework with Applications to Rotor Aeromechanics .................................... 461 

Nicolas Reveles, Joseph McCauley, Joseph Robinson, Josh Hansen, Eric L. Blades 

Comprehensive Analysis Aeroelastic Stability Predictions for the Mars Sample Recovery 

Helicopters and Ingenuity ................................................................................................................................. 468 

Stephen J. Wright, Gianmarco Sabragard-Monfared, Natasha L. Schatzman, Wayne Johnson, 

Paulina Ridland, Michael Fillman 

Dynamics and Performance of Corotating and Counterrotating Coaxial Rotors on a Support Arm ................ 487 

Jianhua Zhang, Jason K. Cornelius, Edward C. Smith 

‘Zero P’ Active Rotor Control for Performance Enhancement and Vibration/Noise Mitigation ...................... 498 

Todd Quackenbush, Robert McKillip Jr. 

Cross-Sectional Sizing of Rotor Blades with Dynamics and Strength Constraints ........................................... 511 

Rohin Kumar Majeti, Franziska Becker, Felix Weiss 

Evaluating Propeller-Wing Interactional Noise Predictions from a Medium-Fidelity Approach ..................... 522 

Tyler Ramsarran, Nikos Trembois, Ethan Brown, Seongkyu Lee, Kenneth S. Brentner 

Evaluating the Permeable Surface Approach for Wing- Propeller Aeroacoustics using High-Fidelity 

CFD .................................................................................................................................................................. 534 

Adam Rozman,  Zhongqi (Henry) Jia, Steven Tran, Sheryl Grace 

Aeroacoustic Analysis of a Quadrotor Biplane Tailsitter in Climb and Synchrophased Hover ........................ 545 

Paulo Arias Dilhara Jayasundara, Maglev Aero  

Best Practices for Predicting Acoustics of a Single Rotor Using the NASA RVLT Conceptual 

Design Toolchain .............................................................................................................................................. 559 

Lauren Weist, Natasha Schatzman, Dorsa Shirazi 

Applicability of Fly Neighborly Noise Recommendations to UAM Quadrotors Undergoing Steady 

Maneuvers ........................................................................................................................................................ 574 

Sesi Kottapalli, Christopher Silva, D. Douglas Boyd Jr. 

RApid Blade and Blade-Vortex InTeraction (RABBIT) Reimagined: Algorithm Improvement and 

User-Friendly Interface Implementation .......................................................................................................... 594 

Natasha Schatzman, Kevin Holly 

Investigation of eVTOL Operations in Turbulent Airwake using Comprehensive Rotorcraft 

Analysis and Physics- Based Electric Propulsion System Models ................................................................... 607 

Jan Goericke, Felix Brenner 

Aeromechanics of Hybrid-Electric Enabling Distributed Propulsion ............................................................... 619 

Craig Hoover, Mounir Bakkali 

A Compact and Efficient eVTOL Design Utilizing Multirotor Lift-Offset During Cruising Flight ................. 626 

Yasutada Tanabe, Takumi Yumino, Masaharu Kameda, Hideaki Sugawara, Kanako Yasue 

Performance Study of a VH-3 Hybrid Electric eCRM-002 Aircraft Comparing Reserve Energy and 

Range to Fully Electric and Conventional Propulsion Alternatives ................................................................. 640 

Richard Anderson, Riccardo Roiati, Tyler Rice, Brock Steinfeldt 



How CFD is Becoming Pervasive in eVTOL Aircraft Design ......................................................................... 651 

Oliver Garrow, Doyoon Kim 

SaaS-Based Digital Thread Enables eVTOL Manufacturers to Succeed in a Continuously Evolving 

Environment ..................................................................................................................................................... 667 

Dalton Livingston, Declan Byrne 

Silicon Batteries with High Energy and Power Density for Electric Mobility ................................................. 669 

Ionel Stefan 

An AAM Operational Analysis Tool: Flight Planning and Analysis in a Local Environment .......................... 674 

Marilyn Smith, Brian German, Mark Kotwicz Herniczek 

Novel Conceptual Designs for Stopped-Rotor Aerial Vehicles and Other High-Speed Rotorcraft .................. 685 

Larry Young 

Rotor Performance Predictions of a Next Generation Mars Science Helicopter .............................................. 729 

Dorsa Shirazi, Athena Chan, Wayne Johnson 

Design Investigation of the Electric Tailsitter as an Affordable Observation & Delivery Platform ................. 746 

Robert Scott, Geoff Chen, Andrew Milligan 

PlanetarY Telemetric Helicopter for Investigation and Analysis (PYTHIA): A Rotorcraft for 

Martian Lava Tube Exploration ........................................................................................................................ 758 

Kristen Kallstrom, Lauren Weist, Natasha Schatzman, Dorsa Shirazi, Michelle Dominguez, 

Larry Young 

Data Processing and Analysis of Performance Measurements from Ingenuity Rotors in the Jet 

Propulsion Laboratory 25-ft Space Simulator .................................................................................................. 773 

Natasha Schatzman, Vinod Gehlot, Kenneth Glazebrook 

Application of Finite-State Wake Models to Rotors Re-entering Their Own Wake ......................................... 784 

Michael Morrow, David Peters 

Validation of Aeromechanical Analysis using the Viscous Vortex Particle Method ......................................... 804 

Puneet Singh, Peretz Friedmann 

An Experimental Study on the Detrimental Effects of Ice Accretion on the Performance of a UAV 

Propeller ........................................................................................................................................................... 816 

Anvesh Dhulipalla, Nianhong Han, Haiyang Hu, Hui Hu 

Measurements of Rotorcraft Hub and Fuselage Interactional Aerodynamics .................................................. 824 

David Schatzman 

A Performance Portable Flow Solver for Rotorcraft Applications ................................................................... 842 

Shirzad Hosseinverdi, Jay Sitaraman, Dylan Jude 

Wind Tunnel Testing of a Slowed Mach-Scaled Hingeless Rotor with Lift and Thrust Compounding ........... 859 

Vivek Uppoor, Mrinalgouda Patil, Inderjit Chopra 

Coaxial Rotor CFD Validation and ML Surrogate Model Generation .............................................................. 876 

Jason Cornelius, Sven Schmitz 

Author Index 

 




