
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-61738-453-0 

33rd European Rotorcraft Forum 
2007 
 
(ERF33) 

Kazan, Russia 
11-13 September 2007 

Volume 1 of 4 

 



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© (2007) by ERF 33 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2010) 
  
For permission requests, please contact ERF 33 
at the address below. 
  
ERF 33 
c/o Kazan Helicopters 
Attn: Ms. Ekaterina Eschenko 
Tetsevskaya Street 
420085 Kazan, Russia 
 
 
Phone:  7 843 571 8181 
Fax:  7 843 571 8282 
 
Erf33org@kazanhelicopters.com 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 

Volume 1 
 

PLENARY MEETING 
 
Some Aspects of Helicopter Industry Development During the Last Decades ................................................................. 1

A. Samusenko 
 

TsAGI’ Studies in the Area of Rotorcraft Science and the Effect of These Studies on Rotorcraft 
Improvement ........................................................................................................................................................................ 18

V. A. Kargopoltsev, M. A. Golovkin 
 

Coaxial Hellicopters: 50 Years Experience, Status, Prospects ......................................................................................... 48
S. Mikheyev 

 
AERODYNAMICS 
 
Unsteady Flow Modeling of Helicopter Airfoils ................................................................................................................ 67

V. A. Anikin, O. V. Gerasimov, B. S. Kritsky 
 

The Effect of Far Vortex Wake on Instantaneous Induced Velocities in the Plane of Rotor Disk and in 
Rotor Wake .......................................................................................................................................................................... 96

R. M. Mirgazov, V. M. Shcheglova 
 

Aerodynamics and Flight Dynamics of Aircraft in Vortex Wake of Helicopter........................................................... 130
V. A. Anikin, B. S. Kritsky, V. A. Leontiev 

 

Computational and Experimental Investigation of Flow Parameters in the Rotor Jet at Flight 
Conditions with High Relative Speed............................................................................................................................... 157

N. Tarasov, V. M. Shcheglova 
 

Works On Improving ANSAT Performance ................................................................................................................... 181
A. Leontiev, N. Tarasov, A. Garipov, V. Kartashov, V. Ovchinnikov, V. Yakubov 

 

The Кa-226 Helicopter Flight Performance and Its Compliance with the Modern Requirements............................. 204
B. A. Vassiliyev, V. N. Kvokov, F. N. Pavlidi, E. A. Petrosian, E. B. Feofilov 

 

Mathematical Modeling of Кa-226 / Кa-26 Helicopter Main Rotor Blade Flapping Motion at Rotor 
Acceleration / Deceleration in Wind Conditions ............................................................................................................. 235

B. N. Burtsev, V. I. Ryabov, S. V. Selemenev 
 

Approximated Methods of Helicopter Control Optimization ........................................................................................ 265
V. I. Gurman, V. N. Kvokov, M. Y. Ukhin 

 

Experimental Investigation of Aerodynamic Interactions on a Tilt-Rotor Configuration and 
Comparison with Navier Stokes Computations .............................................................................................................. 304

T. Lefebvre, C. Rondot, P. Sainton, D. Favier 
 

Extensive Wind Tunnel Tests Measurements of Dynamic Stall Phenomenon for the OA209 Airfoil 
Including 3D Effects .......................................................................................................................................................... 320

A. Le Pape, G. Pailhas, F. David, J. Deluc 
 

Conditional Averaging Methodology for Periodic Data with Time Jitter and Spatial Scatter ................................... 336
B. G. Van Der Wall, O. Schneider 

 

Performance Analysis of Smart UAV Using CAMRAD II............................................................................................. 376
Y. Kim, S. Choi, J. M. Kim 

 

Navier–Stokes Computations Applied to Tilt-Rotors ..................................................................................................... 385
J. Decours, T. Lefebvre 

 

Viscous Flow Simulation of Rotor Blades With Tip Slots in Hover............................................................................... 422
J. Y. You, O. J. Kwon, Y. O. Han 

 

Aerodynamic Computations of Isolated Fenestron® in Hover Conditions................................................................... 455
E. Mouterde, L. Sudre, A. M. Dequin, A. D'Alascio, P. Haldenwang 

 

Simulation of Transient Aerodynamic Characteristics of Oscillating Airfoil............................................................... 504
V. A. Anikin, A. V. Koshcheev 

 

CFD Investigation of Deflection Effect of Trim Tab and Tail of a Rotor Blade Profile on Aerodynamic 
Characteristics ................................................................................................................................................................... 521

V. G. Soudakov, V. A. Ivchin 
 

Trimmed CFD Simulation of a Complete Helicopter Configuration ............................................................................ 547
W. Khier, M. Dietz, T. Schwarz, S. Wagner 

 



Active Rotor Performance Investigations Using CFD/CSD Weak Coupling................................................................ 603
M. Dietz, E. Krämer, S. Wagner, A. Altmikus 

 

Investigations of Aerodynamic Performance of Bell 412 Helicopter in Real-Time Hover Flight 
Conditions .......................................................................................................................................................................... 643

H. Xu, S. Zhang, N. Ball, A. Gubbels 
 

Developing Insights Using CFD – Tail Rotor CFD Analysis and Design ...................................................................... 677
A. Brocklehurst, R. Steijl, G. Barakos 

 

The GOAHEAD Project.................................................................................................................................................... 730
K. Pahlke 

 
Volume 2 

 
The Blind-Test Activity of the GOAHEAD Project ........................................................................................................ 759

O. J. Boelens, G. Barakos, M. Biava, A. Brocklehurst, M. Costes, A. D’Alascio, M. Dietz, D. Drikakis, J. 
Ekaterinaris, I. Humby, W. Khier, B. Knutzen, J. Kok, F. Lechuiton, K. Pahlke, T. Renaud, T. Schwarz, R. Steijl, L. 
Sudre, H. Van Der Ven, L. Vigevano, B. Zhong 

 

A Simple CFD/CSD Loose Coupling Approach For Rotor Blade Aeroelasticity ......................................................... 795
Y. Tanabe, S. Saito 

 

Numerical Prediction of Hovering Rotor Tip Vortex Using Vortex Tube Model Boundary Condition..................... 835
W. Choi, S. Lee, J. Jung, S. Lee 

 

High-order Accurate Cartesian Partitioning Methods. Application to Rotor Flows ................................................... 871
O. Saunier, S. Peron, G. Jeanfaivre, C. Benoit, A. Lerat 

 

Numerical Simulation of Blade Vortex Interaction and Vortex Ring State Aerodynamics Using a 
Fully Time Marching Unsteady Wake Model ................................................................................................................. 908

B. Rodriguez 
 

Actuator Design for the Active Trailing Edge of a Helicopter Rotor Blade.................................................................. 923
C. K. Maucher, B. A. Grohmann, P. Jänker, A. Altmikus, F. Jensen, H. Baier 

 

Modeling Fluid Structure Interaction for Aerospace Applications ............................................................................... 962
A. A. Aksenov, K. A. Iliine, A. E. Schelayev, V. V. Shmelev, A. Garipov, T. Luniewsky 

 

Application of CFD/CSD Coupling for Analysis of Rotorcraft Airloads and Blade Loads in 
Maneuvering Flight ........................................................................................................................................................... 993

M. J. Bhagwat, R. A. Ormiston, H. A. Saberi, H. Xin 

 
AIRCRAFT DESIGN 
 
Multipurpose Кa-226 Helicopter Design Features ........................................................................................................ 1023

S. Mikheyev, L. P. Shiriayev, A. L. Pirozhnikov 
 

TsAGI 1-EA The First Russian Helicopter.................................................................................................................... 1041
V. Kasianikov 

 

A New Concept of the Main Rotor for a High-Speed Single-Rotor Helicopter .......................................................... 1052
N. S. Pavlenko 

 

Helicopter History: The Implications of the Von Baumhauer Archive....................................................................... 1089
A. De Voogt 

 

Vertical Take-Off and Landing Vehicle......................................................................................................................... 1096
V. A. Pavlov, A. I. Shigapov, V. V. Pavlov 

 

On Structure of the System of the Statistical Analysis of Its Design Parameter ........................................................ 1112
I. I. Fedorov Jr., L. I. Fedorova, I. I. Fedorov 

 

Comparative Study of Optimal Active Twists for Helicopter Rotor Blades with C and D-spars ............................. 1122
A. O. Kovalov, E. N. Barkanov, S. A. Gluhih 

 

Investigation, Development and Tests Results of the Variable Geometry Rotor ....................................................... 1158
R. Turmanidze, L. Dadone, J. J. Philippe, B. Demaret 

 

Advanced Technologies for a Future Heavy Transport Helicopter............................................................................. 1199
R. Burgmair, W. Koletzko, W. Kreitmair-Streck, C. Weimer 

 

Design and Feasibility Study of a Turboshaft Equipped Two-Seat Kitcopter............................................................ 1227
F. Buysschaert, P. Hendrick 

 

The EC135 Drive Train Analysis and Improvement of the Fatigue Strength ............................................................ 1275
A. Doleschel, S. Emmerling 

 

Development of the Robust System Design Process for Unmanned Rotorcraft ......................................................... 1320
H. Park, H. Kang, G. Cho, J. Lee, Y. Byun, Y. H. Yu 

 

Unified Tilt Rotor Handling Qualities; Feasible Or Impracticable? Part I: Setting the Challenge.......................... 1322
N. Cameron, P. Perfect, G. Padfield, D. J. Walker 

 



FLIGHT MECHANICS 
 
Static Stability and Controllability of Helicopter with an External Load................................................................... 1368

A. N. Sviridenko, A. M. Volodko 
 

Applying Artificial Neural Networks to Create a Helicopter Dynamic Mathematical Model on the 
Basis of Flight Test Data ................................................................................................................................................. 1393

V. A. Anikin, Y. N. Sviridenko 
 

Full Autopilot for Small Electrical Helicopter .............................................................................................................. 1427
A. E. Barabanov, N. Yu. Vazhinsky, D. V. Romaev 

 

Rotary Wing UAV System Identification for Flight Control Design........................................................................... 1438
F. Zanetti, B. Teodorani, G. M. Saggiani, R. Pretolani 

 

Flight Test of a Video-Based Automatic Station-Keeping System: Tracking Targets on the Ground ..................... 1490
G. Craig, B. Gubbels, M. Prystay, A. Ball, S. Carignan, C. Swail, K. Ellis, R. Erdos, S. Jennings, T. Macuda 

 
Volume 3 

 
Pitch Bounce Oscillation of a Long and Heavy Tandem-Suspended Helicopter Underslung Load.......................... 1493

T. W. G. De Laat, M. D. Pavel, N. A. Heerink 
 

Analysis of Helicopter Mission Task Elements by Using Nonlinear Optimal Control Method................................. 1520
C. Kim, S. N. Jung, J. Lee, Y. Byun, Y. H. Yu 

 
DYNAMICS 
 
Unified Tilt Rotor Handling Qualities; Feasible Or Impracticable? Part II: Control Concepts .............................. 1566

P. Perfect, G. Padfield, N. Cameron, D. J. Walker 
 

Modelling, Design and Rapid Prototyping of Control Laws for the Bell-412 Advanced Systems 
Research Aircraft ............................................................................................................................................................ 1606

D. J. Walker, B. J. Manimala, M. Voskuijl, A. Gubbels 
 

Model Based H∞ Control for Helicopter Vibration Reduction - Flight Tests with Active Trailing Edge 
Flaps- ................................................................................................................................................................................ 1616

O. Dieterich, P. Konstanzer, D. Roth, W. Ayadi, D. Reber, K. H. Well 
 

Experimental Investigation of an Active Twist Model Rotor Blade under Centrifugal Loads ................................. 1653
P. Wierach, J. Riemenschneider, S. Optiz, F. Hoffmann 

 

Application of Special Problems of System Motion Analysis in Rotorcraft Designing and Testing 
Analysis............................................................................................................................................................................. 1666

V. G. Gainytdinov, A. I. Golovanov, E. V. Kasymov, V. A. Shuvalov 

 
STRUCTURES AND MATERIALS 
 
Applicability of Folded Structures for Enhancement of Helicopter Radar Transparency........................................ 1668

V. I. Khaliulin, A. V. Shabalov 
 

Structural and Technological Aspects of Folded Cores Application in Helicopter Panels ........................................ 1676
A. V. Shabalov 

 

Old Aircraft, New Failures ............................................................................................................................................. 1696
B. Robinson 

 

Hydraulic Actuators for Fatigue Tests of Helicopter Assemblies ................................................................................ 1738
M. I. Nemirovsky, V. Z. Bolotin 

 

Water Impact of Metallic and Composite Material Structures Experimental Tests and Numerical 
Simulations Adopting the ALE Approach ..................................................................................................................... 1747

M. Anghileri, L. M. L. Castelletti, E. Francesconi 
 

Catastrofical Changes of Shape of Folded Systems ...................................................................................................... 1799
V. A. Pavlov, V. V. Pavlov 

 

A Methodology for the Derivation of a Rotor Blade Flutter Determinant in Forward Flight and Its 
Application to Stability Analysis of Rotor Blade 3D-Motion ....................................................................................... 1813

S. A. Mikhailov, E. I. Nikolaev, N. A. Shilova 
 

Aeroelastic Stability Analysis of Two Hingeless Rotors ............................................................................................... 1835
I. Cafarelli, A. S. Hopkins, K. Van Truong, T. Maier 

 

Whirl Flutter Stability Analysis of a Tiltrotor Aircraft Including Various Aerodynamic Models ........................... 1878
T. Kim, S. Shin 

 



Stochastic Aeroelastic Analysis of Composite Helicopter Rotor with Material Uncertainty..................................... 1893
S. Murugan, D. Harursampath, R. Ganguli 

 

Process Features of Stretch-wrap Forming of Thin Sheet Parts with Sloping Dome Using the Sheet-
stretch Press ..................................................................................................................................................................... 1947

N. N. Sosov, V. N. Mantsev 

 
SIMULATION AND TRAINING 
 
The Helicopter Math Model Integration with the Simulink Software Package, and Research for the 
Mi-172 Helicopter Automatic Flight Control System Algorithms Development ........................................................ 1963

S. Y. Esaulov, A. P. Vaintrub, T. V. Ivakova 
 

Investigation on the Simulation of Helicopter/Ship Operations .................................................................................. 1979
M. Foeken, M. D. Pavel 

 

First Steps towards the Certification of IAR-330 Puma Naval for Helicopter-Ship Operations .............................. 1991
M. D. Pavel, P. Booij, S. S. Radnef, A. Ionita, J. Boer 

 
AIRCRAFT SYSTEM & COST REDUCTION 
 
Peculiar Aspects of Rotary-wing UAV Complexes Used for Aerial Monitoring Mission .......................................... 2002

V. A. Anikin, Y. V. Shibanov 
 

Evaluation of an Interoperable Vertical Take-Off Unmanned Aerial Vehicle for Operations with 
Unmanned Ground Vehicles........................................................................................................................................... 2036

J. Khreish, A. K. Sinha 
 

Systems of Spatial Orientation for Helicopter Scanners of Oil and Gas Pipelines..................................................... 2083
V. V. Dudnik, Y. A. Batishev, A. E. Bobrov 

 

The Maximum Maintenance Mastery at Eurocopter ................................................................................................... 2103
G. Poncelin, A. Lefebvre, P. L. Maisonneuve, M. Glade, J. P. Derain 

 

Multi-role Helicopter Life Cycle Cost (LCC) Optimisation: The Pre-Design Strategy ............................................. 2128
J. Boer, J. M. G. F. Stevens, J. Vankan, W. Lammen 

 
ENGINES AND PROPULSION 
 
Pratt & Whitney Canada Turboshaft Engines Product and Technology Evolution .................................................. 2162

C. Litalien, F. Safah 
 

Computer-Assisted Refinement of GTE Combustion Chambers ................................................................................ 2194
B. G. Mingazov 

 
Volume 4 

 
ACOUSTICS 
 
Acoustic Flight Test of the EC130 B4 in the Scope of the Friendcopter Project ........................................................ 2199

H. Marze, M. Gervais, P. Martin, P. Dupont 
 

Non Destructive and in Situ Acoustic Testing of Inhomogeneous Materials .............................................................. 2245
E. H. G. Tijs, H. E. De Bree, T. G. H. Basten, M. Nosko 

 

Localization and Tracking of Aircraft with Ground Based 3D Sound Probes ........................................................... 2282
T. G. H. Basten, H. E. De Bree, E. H. G. Tijs 

 

A Study of Closed Loop Control for BVI Noise Reduction by Multiple Pressure Sensors........................................ 2315
K. Noboru, S. Saito, H. Fuse 

 

Fast In-Flight Cabin Interior Sound Source Localization............................................................................................ 2357
H. E. De Bree, T. G. H. Basten, E. H. G. Tijs, J. Voogdt 

 
OPERATION ASPECTS 
 
Delivering Fleet Life Management to the Operator...................................................................................................... 2385

A. A. Ten Have, P. J. H. H. De Witte 
 



Fleet Management System for an Advanced Helicopter Platform – System Structure Development ...................... 2438
A. Schauenburg, A. K. Sinha 

 

Preliminary Studies on Health and Usage Monitoring System Architecture for the NH-90 Rotrcraft 
Platform – Further Developments.................................................................................................................................. 2475

D. K. Parekh, A. K. Sinha 
 

Helicopter Accidents: Data-Mining the NTSB Database.............................................................................................. 2517
A. De Voogt, R. R. A. Van Doorn 

 
AVIONICS 
 
Pilot-in-the-Loop Evaluation of a Novel Acceleration Symbol for the RNLAF AS-532 U2 Cougar 
Helicopter HUD ............................................................................................................................................................... 2524

A. De Reus, M. Van Witzenburg 
 

Flight Director for Slung Load Handling - First Experiences on CH53 - ................................................................... 2557
M. Hamers, E. Von Hinüber, A. Richter 

 

PAVE: A Prototype of a Helicopter Pilot Assistant System ......................................................................................... 2567
T. Lüken, B. Korn 

 

First Control System Evaluation of the Research Helicopter FHS.............................................................................. 2593
M. Hamers, R. Lantzsch, J. Wolfram 

 
TESTING 
 
MI-38 Helicopter Flight Test Results ............................................................................................................................. 2607

A. Samusenko, N. S. Pavlenko, N. I. Chalov, S. A. Golubtsov, I. I. Klevantsev, A. M. Klimov, M. G. Rozhdestvenskiy 
 

Experimental Investigations of the X-Shaped Tail Rotor Model Aimed at Improving Aerodynamic 
Characteristics Thereof ................................................................................................................................................... 2646

V. A. Ivchin, K. Yu. Samsonov 
 

Development of Mach-Scale Swashplateless Rotor with Embedded Trailing-Edge Flaps ........................................ 2679
J. Sirohi, K. Allen, I. Chopra 

 

Ornicopter Model Ground Testing and the Effects of Flexibility ................................................................................ 2720
D. J. Van Gerwen, T. Van Holten 

 

Flight Testing of Pioneer Bridges As Helicopter Slung Loads Using a CH-53G ........................................................ 2766
H. Brenner 

 

Skid Landing Gear Drop Weight Test and Simulation of Helicopter Emergency Landing ...................................... 2786
J. A. Denisov, S. A. Mikhailov, D. V. Nedelko, A. A. Shebotnev 

 

Adaptive Control of Dynamic Test Rigs Using Complex Algebra ............................................................................... 2801
I. V. Bolotin 

 

Computational Maintenance of Rotorcraft Fatigue Testing by Advanced Program Tools....................................... 2825
Yu. S. Aleksandrin, I. V. Butochnikov, V. V. Chedrik, A. B. Kudryashov, V. M. Uskov 

 

Methodology and Some Results of Studying Features of Helicopter Landing Impact Characteristics 
with Regard to Properties of Landing Site Surface ...................................................................................................... 2866

Yu. S. Aleksandrin, V. P. Timokhin 
 

Full Scale Fatigue Tests of the Cargo Helicopter Mi-26 Fuselage ............................................................................... 2907
A. M. Sorokin, V. P. Turko 

 

Author Index 




