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Fifth Decennial AHS Aeromechanics Specialists' Conference
Technical Program

General Chair: Susan Gorton
Technical Chair: Dr. Hyeonsoo Yeo
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Wednesday, January 22, 2014

Welcome by Conference General Chair: Ms. Susan Gorton, NASA Langley Research Center

Plenary Session: Current Challenges and Future Directions in Rotorcraft Aeromechanics
Chair: AMRDEC Representative

JMR TD: Addressing the Demands of the Future of Rotorcraft Fleet
AMRDEC Representative

AVX Coaxial Compound Helicopter Configuration for Future Vertical Lift
Troy Gaffey, AVX Aircraft

V-280 Joint Multi-Role Technology Demonstrator
Robert Bryson, Bell Helicopter

Break

The TR36 Optimum Speed Tiltrotor Technology Demonstrator
Abe Karem, Karem Aircraft

Sikorsky Boeing JMR Program
Steve Weiner, Sikorsky Aircraft Corporation

Technical Considerations in the Designing of the AgustaWestland Project Zero - World First Full-Size All Electric VTOL Aircraft
Dr. James Wang, AgustaWestland

Lunch

Rotor Loads

Bill Welsh, Sikorsky Aircraft Corporation
A Look Back at the 1974 AHS/NASA Ames Specialist’'s Meeting and the

Rotor Loads Comparison ..... 1
Robert A. Ormiston, US Army Aviation Development Directorate - AFDD

Validation of Rotor Performance and Loads at High Advance Ratio ... 21

Graham Bowen-Davies, Inderjit Chopra, University of Maryland

Evaluation of VVPM for Rotor Loads and Performance Predictions..... 36
Hossein Saberi, Matthew Hasbun, Advanced Rotorcraft Technology, Inc.

Interactional Aerodynamics

Susan Gorton, NASA Langley Research Center
Fuselage-Rotor Mutual Interference: A Step Towards Interactional
Aerodynamics in Comprehensive Codes..... 48
Berend G. van der Wall, André Bauknecht, German Aerospace Center, Germany,
Sung N. Jung, Young H. You, Konkuk University, Korea
Helios Modular Multi-solver Approach for Efficient High-fidelity Simulation
of the HART II Rotor..... 63
Rohit Jain, Joon W. Lim, US Army Aviation Development Directorate - AFDD,
Buvana Jayaraman, Science & Technology Corporation
Development of a Three-State Rotor Interference Model and Application
to Coaxial Rotor Inflow Modeling..... 83
Hong Xin, Jennifer Goss, Chris Parkes, Sikorsky Aircraft Corporation

Break

MAV/UAV

Isaac Lopez, NASA Glenn Research Center
Experimental and Computational Aerodynamic Investigation of Avian-
Based Rigid Flapping Wings for MAV Applications..... 91
David B. Mayo, James L. Lankford, Moble Benedict, Inderjit Chopra, University of
Maryland
Parametric Study of Insect Flapping Performance using CFD..... 113
Camli Badrya, James D. Baeder, Mathieu Amiraux, University of Maryland,
Christopher M. Kroninger, US Army Research Laboratory

Performance Analysis of the Tailsitter UAV Configuration..... 131
Hao Kang, Matthew Floros, US Army Research Laboratory

CFD

Ted Meadowcroft, The Boeing Company

Investigation of Dual Mesh CFD Approach for Hover..... 141
Andrew Wissink, US Army Aviation Development Directorate - AFDD

A Modular Approach to Model Oscillating Control Surfaces using Navier-

Stokes Equations..... 166
Guru P. Guruswamy, NASA Ames Research Center

Effects of Numerical Methods on Static and Dynamic Stall Simulations..... 176
Nicholas K. Burgess, Science & Technology Corporation, Rohit Jain, US Army
Aviation Development Directorate - AFDD

Thursday, January 23, 2014

Active/Passive Control

Dr. Friedrich Straub, The Boeing Company
Non-Harmonic Deployment of Trailing-Edge Flaps for Rotor-Performance
Enhancement and Vibration Reduction..... 190
Frank Kody, Ethan Corle, Mark D. Maughmer, Sven Schmitz, The Pennsylvania
State University
Aeromechanical Modeling of Active Trailing Edge Devices..... 205
Oliver Dieterich, Boris Grohmann, Christoph Maucher, Eurocopter Deutschland
GmbH, Germany

Optimization of an Active Twist Rotor Blade Planform for Improved Active
Response and Forward Flight Performance..... 217

Martin K. Sekula, NASA Langley Research Center, Matthew L. Wilbur, US Army
Research Laboratory

Modeling and Simulation

Dr. Tom Thompson, U.S. Army Aviation Engineering Directorate

Hydraulic Damper Model for Rotorcraft Comprehensive Analysis..... 282
Hao Kang, US Army Research Laboratory, Matt Hasbun, Advanced Rotorcraft
Technology, Inc.

Induced Power Efficiency in Axial and Skewed Flow for Finite-Bladed
Lifting Rotors..... 294

Chad L. File, Anderson University, David A. Peters, Washington University in St.
Louis

Improved Finite State Inflow Convergence through Use of a Blended
Model..... 302

Morgan Nowak, Georgia Institute of Technology, Zhongyang Fei, David Peters,
Washington University in St. Louis, J. V. R. Prasad, Georgia Institute of Technology
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Break

High Fidelity Linear Time-Invariant Models for Rotor and Flight Control
Interaction Studies..... 230

Ashwani K. Padthe, Peretz P. Friedmann, University of Michigan, J.V.R. Prasad,
Georgia Institute of Technology

Application of Sequential Quadratic Programming to Minimize SMART
Active Flap Rotor Hub Loads..... 255

Sesi Kottapalli, Jane Leyland, NASA Ames Research Center

Impedance Tailored Fluidic Pitch Links for Passive Hub Vibration Control
and Improved Rotor Efficiency..... 273

Lloyd H. Scarborough, III, Christopher D. Rahn, Edward C. Smith, Kevin L.
Koudela, The Pennsylvania State University, Mark R. Jolly, LORD Corporation

Analysis of Start-up and Shutdown of Rotor in Complex Wind Conditions
on Sea-Based Oil Rig..... 312

Jianhua Zhang, Edward C. Smith, Frank Zajaczkowski, The Pennsylvania State
University

Validation of Rotor Aerodynamics Predictions of Hingeless Rotor using a
Flexible Multi-body Approach..... 327

Hanyeol Ryu, Haeseong Cho, Wonjong Eun, SangJoon Shin, Seoul National
University, YoungJung Kee, Korea Aerospace Research Institute, Korea

Effects of Rotor Blade Tip Geometry on Helicopter Trim and Control
Response..... 334

M. Rohin Kumar, C. Venkatesan, Indian Institute of Technology, India

Lunch

Tiltrotor

David Wildes, TEXTRON
Simulations of XV-15 Rotor Flows in Hover Using OVERFLOW..... 365

Seokkwan Yoon, Thomas H. Pulliam, Neal M. Chaderjian, NASA Ames Research
Center

Wind Tunnel Testing of a 6%-Scale Large Civil Tilt Rotor Model in Airplane
and Helicopter Modes..... 376

Colin R. Theodore, Gina C. Willink, Carl R. Russell, Alexander R. Amy, NASA Ames
Research Center, Ashley E. Pete, US Army Aviation Development Directorate -
AFDD

Aerodynamic Limits on Large Civil Tiltrotor Sizing and Efficiency..... 392

C. W. Acree, Jr., NASA Ames Research Center

Optimization/Design

Dr. Judah Milgram, Office of Naval Research
Optimizing Control of a Compound Rotorcraft in Quasi-Steady Maneuvers..... 434
Adam T. Thorsen, Joseph F. Horn, Gurbuz T. Ozdemir, The Pennsylvania State
University

Multiobjective Performance Optimization of a Coaxial Compound
Rotorcraft Configuration..... 450
Sean Hersey, Ananth Sridharan, Roberto Celi, University of Maryland

Recent Advances in Rotor Aerodynamic Optimization, Including Structural
Data Update..... 462

Biel Ortun, Joelle Bailly, Hugues Mercier des Rochettes, Yves Delrieux, ONERA,
France

Break

Thrust Control of VTOL Aircraft - Part Deux..... 407
Daniel C. Dugan, NASA Ames Research Center

Parametric Studies of Wing Extensions and Winglets on Whirl Flutter
Stability..... 420
Jianhua Zhang, Edward C. Smith, The Pennsylvania State University

Unsteady Blade Shape Optimization Toolkit for Rotorcraft..... 475

Vineet Ahuja, Chandrasekhar Kannepalli, Andrea Zambon, Combustion Research
and Flow Technology, Inc., Mark Potsdam, US Army Aviation Development
Directorate - AFDD

Propulsion System Models for Rotorcraft Conceptual Design.....492
Wayne Johnson, NASA Ames Research Center

Banquet
Guest Speakers: Dr. Todd Reichert and Cameron D. Robertson, AeroVelo Inc.
"Development and Flight Testing of the Atlas Human-Powered Helicopter, Winner of the AHS Sikorsky Prize"

Friday, January 24, 2014

Test and Evaluation

Peter Lorber, Sikorsky Aircraft Corporation
Shake Test Results and Dynamic Calibration Efforts for the Large Rotor

Test Apparatus..... 512
Carl Russell, NASA Ames Research Center

High-Advance Ratio Wind Tunnel Testing of a Model Rotor with Pressure
Measurements.....
Benjamin Berry, Inderjit Chopra, University of Maryland

Boundary Layer Transition Detection on a Rotor Blade using Rotating
Mirror Thermography..... 540

James Heineck, NASA Ames Research Center, Erich Schilein, Markus Raffel, DLR
Gottingen, Germany

Coupled Analysis

Dr. Doug Boyd, NASA Langley Research Center
A Coupled Vortex Particle/CFD Methodology for Studying Coaxial Rotor
Configurations..... 576
Nischint Rajmohan, Jinggen Zhao, Chengjian He, Advanced Rotorcraft Technology,
Inc.
Aeromechanical Analysis of a Slowed Rotor at High Advance Ratios using a
Hybrid Methodology..... 587
Ritu P. Marpu, Lakshmi N. Sankar, Georgia Institute of Technology

Analysis of Aeroelastic Rotors using Hybrid-CFD Techniques..... 602
Nicolas Reveles, Marilyn J. Smith, Georgia Institute of Technology

Break

An Experiment to Simulate the Airloads and Wake Typical of a Hovering
Manikandan Ramasamy, UARC/AFDD, Ashley Pete, Mahendra J. Bhagwat, Francis
X. Caradonna, US Army Aviation Development Directorate - AFDD

Aeroelastic Stability of an Extremely Flexible, Variable-diameter Rotor in

Jerome Sicard, Jayant Sirohi, University of Texas at Austin

Blade Motion Correlation for the Full-Scale UH-60A Airloads Rotor..... 617
Ethan Romander, Larry Meyn, Thomas R. Norman, NASA Ames Research Center,
Danny Barrows, NASA Langley Research Center, Alpheus Burner, Jacobs
Technology





