
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

 ISBN: 978-1-63439-750-6 
ISSN: 1742-6588 

The Science of Making Torque 
from Wind  
 
(TORQUE 2012) 

Oldenburg, Germany 
9 – 11 October 2012 

Journal of Physics: Conference Series Volume 555 

Part 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© by the Institute of Physics 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2015) 
  
For permission requests, please contact the Institute of Physics 
at the address below. 
  
Institute of Physics 
Dirac House, Temple Back 
Bristol BS1 6BE UK 
 
 
Phone:    44 1 17 929 7481 
Fax:   44 1 17 920 0979 
 
techtracking@iop.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:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 

PART 1 
 

UNCONVENTIONAL ROTOR POWER RESPONSE TO YAW ERROR VARIATIONS .......................................... 1
S J Schreck, J G Schepers 

 

EFFECTS OF GEOMETRY AND TIP SPEED RATIO ON THE HAWT BLADE'S ROOT FLOW ........................ 13
B Akay, D Micallef, C J S Ferreira, G J W van Bussel 

 

TORQUE-MATCHED AERODYNAMIC SHAPE OPTIMIZATION OF HAWT ROTOR ....................................... 27
A Al-Abadi, Ö Ertunç, F Beyer, A Delgado 

 

POWER OUTPUT OF OFFSHORE WIND FARMS IN RELATION TO ATMOSPHERIC 
STABILITY ......................................................................................................................................................................... 35

L Alblas, W Bierbooms, D Veldkamp 
 

REDUCED ORDER MODEL OF THE INHERENT TURBULENCE OF WIND TURBINE WAKES 
INSIDE AN INFINITELY LONG ROW OF TURBINES ............................................................................................... 43

S J Andersen, J N Sørensen, R Mikkelsen 
 

CFD AND AEROELASTIC ANALYSIS OF THE MEXICO WIND TURBINE .......................................................... 53
M Carrión, M Woodgate, R Steijl, G Barakos, S Gómez-Iradi, X Munduate 

 

ANALYSIS OF AEROELASTIC LOADS AND THEIR CONTRIBUTIONS TO FATIGUE 
DAMAGE ............................................................................................................................................................................. 67

L Bergami, M Gaunaa 
 

HOW FAR IS SMART ROTOR RESEARCH AND WHAT STEPS NEED TO BE TAKEN TO 
BUILD A FULL-SCALE PROTOTYPE? ......................................................................................................................... 77

L O Bernhammer, G A M van Kuik, R De Breuker 
 

CONTROL ENGINEERING ANALYSIS OF MECHANICAL PITCH SYSTEMS .................................................... 85
O Bernicke, E Gauterin, H Schulte, M Zajac 

 

A FAST AND ACCURATE METHOD TO PREDICT 2D AND 3D AERODYNAMIC BOUNDARY 
LAYER FLOWS.................................................................................................................................................................. 95

H A Bijleveld, A E P Veldman 
 

WIND TURBINE CONTROL APPLICATIONS OF TURBINE-MOUNTED LIDAR .............................................. 103
E A Bossanyi, A Kumar, O Hugues-Salas 

 

DEVELOPMENT OF NEW TIP-LOSS CORRECTIONS BASED ON VORTEX THEORY AND 
VORTEX METHODS....................................................................................................................................................... 117

E Branlard, M Gaunaa 
 

STRUCTURAL CONSIDERATIONS OF A 20MW MULTI-ROTOR WIND ENERGY SYSTEM ........................ 125
P Jamieson, M Branney 

 

COMPARATIVE CFD STUDY OF THE EFFECT OF THE PRESENCE OF DOWNSTREAM 
TURBINES ON UPSTREAM ONES USING A ROTATIONAL SPEED CONTROL SYSTEM.............................. 133

S-P Breton, K Nilsson, S Ivanell, H Olivares-Espinosa, C Masson, L Dufresne 
 

CALIBRATION AND VALIDATION OF A SPAR-TYPE FLOATING OFFSHORE WIND 
TURBINE MODEL USING THE FAST DYNAMIC SIMULATION TOOL ............................................................. 144

J R Browning, J Jonkman, A Robertson, A J Goupee 
 

PERFORMANCE ANALYSIS OF A WIND TURBINE DRIVEN SWASH PLATE PUMP FOR 
LARGE SCALE OFFSHORE APPLICATIONS ........................................................................................................... 154

D Buhagiar, T Sant 
 

VERTICAL CROSS-SPECTRAL PHASES IN ATMOSPHERIC FLOW .................................................................. 162
A Chougule, J Mann, M Kelly 

 

EXTENDED ONSHORE CONTROL OF A FLOATING WIND TURBINE WITH WAVE 
DISTURBANCE REDUCTION ....................................................................................................................................... 170

S Christiansen, T Knudsen, T Bak 
 

EXPERIMENTAL AND SIMULATED CONTROL OF LIFT USING TRAILING EDGE DEVICES ................... 180
A Cooperman, M Blaylock, C P van Dam 

 

CONSIDERATION OF TIP SPEED LIMITATIONS IN PRELIMINARY ANALYSIS OF 
MINIMUM COE WIND TURBINES .............................................................................................................................. 191

A Cuerva-Tejero, T S Yeow, O Lopez-Garcia, C Gallego-Castillo 
 

WIND TUNNEL ANALYSIS OF THE DETACHMENT BUBBLE ON BOLUND ISLAND .................................... 198
T S Yeow, A Cuerva, B Conan, Pérez-Álvarez J 

 

A CASE STUDY ON OPTIMUM TIP SPEED RATIO AND PITCH ANGLE LAWS FOR WIND 
TURBINE ROTORS OPERATING IN YAWED CONDITIONS ................................................................................ 208

A Cuerva-Tejero, O Lopez-Garcia, D Marangoni, F González-Meruelo 
 



CHARACTERIZATION OF A WIND TURBINE MODEL FOR WAKE AERODYNAMICS 
STUDIES ............................................................................................................................................................................ 217

F Cuzzola, S Aubrun, B Leitl 
 

WIND TURBINE LOAD MITIGATION BASED ON MULTIVARIABLE ROBUST CONTROL 
AND BLADE ROOT SENSORS ...................................................................................................................................... 224

A D de Corcuera, A Pujana-Arrese, J M Ezquerra, E Segurola, J Landaluze 
 

VALIDATION OF A VORTEX RING WAKE MODEL SUITED FOR AEROELASTIC 
SIMULATIONS OF FLOATING WIND TURBINES ................................................................................................... 232

J B de Vaal, M O L Hansen, T Moan 
 

SYNTHETIC JET ACTUATION FOR LOAD CONTROL.......................................................................................... 242
H de Vries, E T A van der Weide, H W M Hoeijmakers 

 

A STUDY OF STABILITY EFFECTS IN FORESTED TERRAIN ............................................................................. 254
C J Desmond, S Watson 

 

WIND TUNNEL EXPERIMENTS TO PROVE A HYDRAULIC PASSIVE TORQUE CONTROL 
CONCEPT FOR VARIABLE SPEED WIND TURBINES ........................................................................................... 271

N F B Diepeveen, A Jarquin-Laguna 
 

ATMOSPHERIC IMPACTS ON POWER CURVES OF MULTI-MEGAWATT OFFSHORE WIND 
TURBINES......................................................................................................................................................................... 282

M Dörenkämper, J Tambke, G Steinfeld, D Heinemann, M Kühn 
 

ACTIVE TOWER DAMPING AND PITCH BALANCING – DESIGN, SIMULATION AND FIELD 
TEST................................................................................................................................................................................... 292

D Duckwitz, M Shan 
 

DOWNSCALING WIND ENERGY RESOURCE FROM MESOSCALE TO MICROSCALE 
MODEL AND DATA ASSIMILATING FIELD MEASUREMENTS .......................................................................... 303

V J Duraisamy, E Dupont, B Carissimo 
 

ANALYSIS OF LONG DISTANCE WAKES OF HORNS REV I USING ACTUATOR DISC 
APPROACH ...................................................................................................................................................................... 315

O Eriksson, R Mikkelsen, K S Hansen, K Nilsson, S Ivanell 
 

EFFECT OF GEOMETRIC UNCERTAINTIES ON THE AERODYNAMIC CHARACTERISTIC 
OF OFFSHORE WIND TURBINE BLADES................................................................................................................. 325

B Ernst, H Schmitt, J R Seume 
 

STRUCTURAL LOAD ANALYSIS OF A WIND TURBINE UNDER PITCH ACTUATOR AND 
CONTROLLER FAULTS ................................................................................................................................................ 336

M Etemaddar, Z Gao, T Moan 
 

OPERATING WIND TURBINES IN STRONG WIND CONDITIONS BY USING 
FEEDFORWARD-FEEDBACK CONTROL ................................................................................................................. 346

J Feng, W Z Sheng 
 

SELF-SIMILARITY AND HELICAL SYMMETRY IN VORTEX GENERATOR FLOW 
SIMULATIONS................................................................................................................................................................. 355

U Fernández, C M Velte, P-E Réthoré, N N Sørensen 
 

INVESTIGATION OF THE MAXIMUM LOAD ALLEVIATION POTENTIAL USING TRAILING 
EDGE FLAPS CONTROLLED BY INFLOW DATA ................................................................................................... 365

A Fischer, H A Madsen 
 

TORQUE FLUCTUATIONS IN THE FRAMEWORK OF A MULTIFRACTAL 23/9-
DIMENSIONAL TURBULENCE MODEL.................................................................................................................... 376

G Fitton, I Tchiguirinskaia, D Schertzer, S Lovejoy 
 

AERODYNAMIC SEPARABILITY IN TIP SPEED RATIO AND SEPARABILITY IN WIND 
SPEED- A COMPARISON............................................................................................................................................... 388

M L G Santos, W E Leithead, P Jamieson 
 

DETECTING AND CHARACTERISING RAMP EVENTS IN WIND POWER TIME SERIES ............................ 397
C Gallego, Á Cuerva, A Costa 

 

A QUASI-3D VISCOUS-INVISCID INTERACTION CODE: Q3UIC......................................................................... 404
N R García, J N Sørensen, W Z Shen 

 

WIND TURBINE MODEL AND OBSERVER IN TAKAGI-SUGENO MODEL STRUCTURE ............................. 416
S Georg, M Müller, H Schulte 

 

ABOUT OFFSHORE RESOURCE ASSESSMENT WITH FLOATING LIDARS WITH SPECIAL 
RESPECT TO TURBULENCE AND EXTREME EVENTS ........................................................................................ 426

J Gottschall, G Wolken-Möhlmann, B Lange 
 

DESIGN OF A FAMILY OF NEW ADVANCED AIRFOILS FOR LOW WIND CLASS TURBINES ................... 436
F Grasso 

 



AN EVALUATION OF SEVERAL METHODS OF DETERMINING THE LOCAL ANGLE OF 
ATTACK ON WIND TURBINE BLADES ..................................................................................................................... 445

S Guntur, N N Sørensen 
 

INTEGRATED MULTIDISCIPLINARY CONSTRAINED OPTIMIZATION OF OFFSHORE 
SUPPORT STRUCTURES ............................................................................................................................................... 456

R Haghi, T Ashuri, P L C van der Valk, D P Molenaar 
 

WIND TUNNEL SIMULATION OF A WIND TURBINE WAKE IN NEUTRAL, STABLE AND 
UNSTABLE WIND FLOW .............................................................................................................................................. 466

P E Hancock, S Zhang, F Pascheke, P Hayden 
 

TORQUE FLUCTUATIONS CAUSED BY UPSTREAM MEAN FLOW AND TURBULENCE............................. 477
T D Farr, P E Hancock 

 

AN UNSTEADY VORTEX LATTICE METHOD MODEL OF A HORIZONTAL AXIS WIND 
TURBINE OPERATING IN AN UPSTREAM ROTOR WAKE.................................................................................. 484

D Hankin, J M R Graham 
 

COMPARISON OF THE LIFTING-LINE FREE VORTEX WAKE METHOD AND THE BLADE-
ELEMENT-MOMENTUM THEORY REGARDING THE SIMULATED LOADS OF MULTI-MW 
WIND TURBINES ............................................................................................................................................................ 494

S Hauptmann, M Bülk, L Schön, S Erbslöh, K Boorsma, F Grasso, M Kühn, P W Cheng 
 

AERODYNAMIC SIMULATION OF THE MEXICO ROTOR .................................................................................. 507
I Herraez, W Medjroubi, B Stoevesandt, J Peinke 

 

ESTIMATING ATMOSPHERIC STABILITY FROM OBSERVATIONS AND CORRECTING 
WIND SHEAR MODELS ACCORDINGLY.................................................................................................................. 515

M C Holtslag, W A A M Bierbooms, G J W van Bussel 
 

CASCADE ANALYSIS OF A FLOATING WIND TURBINE ROTOR ...................................................................... 525
L Eliassen, J B Jakobsen, A Knauer, F G Nielsen 

 

HIGHLY RESOLVED MEASUREMENTS OF ATMOSPHERIC TURBULENCE WITH THE NEW 
2D-ATMOSPHERIC LASER CANTILEVER ANEMOMETER ................................................................................. 537

A Jeromin, A P Schaffarczyk, J Puczylowski, J Peinke, M Hölling 
 

ON THE SPREAD AND DECAY OF WIND TURBINE WAKES IN AMBIENT TURBULENCE ......................... 547
P B Johnson, C Jonsson, S Achilleos, I Eames 

 
PART 2 

 
COMPARING DIFFERENT CFD WIND TURBINE MODELLING APPROACHES WITH WIND 
TUNNEL MEASUREMENTS.......................................................................................................................................... 555

S Kalvig, E Manger, B Hjertager 
 

LDV MEASUREMENT OF BOUNDARY LAYER ON ROTATING BLADE SURFACE IN WIND 
TUNNEL ............................................................................................................................................................................ 568

T Maeda, Y Kamada, J Murata, D Suzuki, N Kaga, Y Kagisaki 
 

ANALYSIS ON TURBULENT FLOWS USING LARGE-EDDY SIMULATION ON THE SEASIDE 
COMPLEX TERRAIN ..................................................................................................................................................... 576

T Kamio, M Iida, C Arakawa 
 

PRELIMINARY STUDY ON THE APPLICABILITY OF SEMI-GEODESIC WINDING IN THE 
DESIGN AND MANUFACTURING OF COMPOSITE TOWERS ............................................................................. 586

A Kayran, C S Ibrahimoglu 
 

ATMOSPHERIC STABILITY AND COMPLEX TERRAIN: COMPARING MEASUREMENTS 
AND CFD ........................................................................................................................................................................... 598

T Koblitz, A Bechmann, J Berg, A Sogachev, N Sørensen, P-E Réthoré 
 

HEAT AND FLUX CONFIGURATIONS ON OFFSHORE WIND FARMS .............................................................. 608
D Kucuksahin, E T G Bot 

 

SELF-HEATING FORECASTING FOR THICK LAMINATE SPECIMENS IN FATIGUE................................... 614
F Lahuerta, T Westphal, R P L Nijssen 

 

FULL-SCALE MEASUREMENTS OF AERODYNAMIC INDUCTION IN A ROTOR PLANE............................ 623
G C Larsen, K S Hansen 

 

CHARACTERISING DYNAMIC NON-LINEARITY IN FLOATING WIND TURBINES ..................................... 634
R C Lupton 

 

ANALYSIS OF VAWT AERODYNAMICS AND DESIGN USING THE ACTUATOR CYLINDER 
FLOW MODEL ................................................................................................................................................................. 642

H A Madsen, U S Paulsen, L Vitae 
 

LASER SCANNING OF A RECIRCULATION ZONE ON THE BOLUND ESCARPMENT ................................. 652
J Mann, N Angelou, M Sjöholm, T Mikkelsen, K H Hansen, D Cavar, J Berg 

 



ASSESSMENT OF 3D AERODYNAMIC EFFECTS ON THE BEHAVIOUR OF FLOATING WIND 
TURBINES......................................................................................................................................................................... 659

D Manolas, V Riziotis, S Voutsinas 
 

AN EXPERIMENTAL AND NUMERICAL INVESTIGATION ON THE FORMATION OF STALL-
CELLS ON AIRFOILS ..................................................................................................................................................... 669

M Manolesos, G Papadakis, S Voutsinas 
 

EFFICIENT CRITICAL DESIGN LOAD CASE IDENTIFICATION FOR FLOATING OFFSHORE 
WIND TURBINES WITH A REDUCED NONLINEAR MODEL ............................................................................... 679

D Matha, F Sandner, D Schlipf 
 

2D NUMERICAL INVESTIGATION OF THE LAMINAR AND TURBULENT FLOW OVER 
DIFFERENT AIRFOILS USING OPENFOAM ............................................................................................................ 689

H Rahimi, W Medjroubi, B Stoevesandt, J Peinke 
 

SIMULATION OF A 5MW WIND TURBINE IN AN ATMOSPHERIC BOUNDARY LAYER ............................. 698
K Meister, T Lutz, E Krämer 

 

A FREE WAKE VORTEX LATTICE MODEL FOR VERTICAL AXIS WIND TURBINES: 
MODELING, VERIFICATION AND VALIDATION................................................................................................... 708

F Meng, H Schwarze, F Vorpahl, M Strobel 
 

AN AERODYNAMIC STUDY ON FLEXED BLADES FOR VAWT APPLICATIONS ........................................... 716
D Micallef, R Farrugia, T Sant, P Mollicone 

 

THE ORIGINS OF A WIND TURBINE TIP VORTEX................................................................................................ 726
D Micallet, B Akay, C S Ferreira, T Sant, G van Bussel 

 

SIMULATION-BASED OPTIMIZATION OF LATTICE SUPPORT STRUCTURES FOR 
OFFSHORE WIND ENERGY CONVERTERS WITH THE SIMULTANEOUS PERTURBATION 
ALGORITHM ................................................................................................................................................................... 739

H Molde, D Zwick, M Muskulus 
 

MITIGATING THE LONG TERM OPERATING EXTREME LOAD THROUGH ACTIVE 
CONTROL ......................................................................................................................................................................... 747

C Koukoura, A Natarajan 
 

EVOLUTION AND BREAKDOWN OF HELICAL VORTEX WAKES BEHIND A WIND 
TURBINE ........................................................................................................................................................................... 756

A Nemes, M Sherry, D L Jacono, H M Blackburn, J Sheridan 
 

INVESTIGATING STALL FLUTTER USING A DS MODEL-AN APPLICATION FOR HAWTS ....................... 767
J Nichols, A Attorni, W Haans, D Witcher 

 

THE EFFECTS OF A MODEL FOREST CANOPY ON THE OUTPUTS OF A WIND TURBINE 
MODEL .............................................................................................................................................................................. 778

Y Odemark, A Segalini 
 

EXPERIMENTAL INVESTIGATION OF THE WAKE BEHIND A MODEL OF WIND TURBINE 
IN A WATER FLUME ..................................................................................................................................................... 788

V L Okulov, I N Naumov, I Kabardin, R Mikkelsen, J N Sørensen 
 

TURBULENCE CHARACTERISTICS IN A FREE WAKE OF AN ACTUATOR DISK: 
COMPARISONS BETWEEN A ROTATING AND A NON-ROTATING ACTUATOR DISK IN 
UNIFORM INFLOW ........................................................................................................................................................ 800

H Olivares-Espinosa, S-P Breton, C Masson, L Dufresne 
 

ACTIVE STALL CONTROL FOR LARGE OFFSHORE HORIZONTAL AXIS WIND TURBINES; 
A CONCEPTUAL STUDY CONSIDERING DIFFERENT ACTUATION METHODS............................................ 808

R Pereira, G J W van Bussel, W A Timmer 
 

IMPROVEMENT OF A NEAR WAKE MODEL FOR TRAILING VORTICITY .................................................... 829
G R Pirrung, M H Hansen, H A Madsen 

 

RESOLUTION OF TOWER SHADOW MODELS FOR DOWNWIND MOUNTED ROTORS AND 
ITS EFFECTS ON THE BLADE FATIGUE .................................................................................................................. 839

M Reiso, M Muskulus 
 

CHARACTERIZING COHERENT WIND STRUCTURES USING LARGE-SCALE PARTICLE 
TRACKING VELOCIMETRY: A PROOF-OF-PRINCIPLE STUDY........................................................................ 847

G A Rosi, B la Bastide, J Gaebler, M Kinzel, D E Rival 
 

SURFACE FLOW VISUALISATION OVER FORWARD FACING STEPS WITH VARYING YAW 
ANGLE............................................................................................................................................................................... 855

J Rowcroft, D Burton, H M Blackburn, J Sheridan 
 

LARGE EDDY SIMULATION OF WIND TURBINE WAKES IN PRESCRIBED NEUTRAL AND 
NON-NEUTRAL ATMOSPHERIC BOUNDARY LAYERS ........................................................................................ 863

H S Chivaee, J N Sørensen 
 



OPTIMISATION AND EVALUATION OF PRE-DESIGN MODELS FOR OFFSHORE WIND 
TURBINES WITH JACKET SUPPORT STRUCTURES AND THEIR INFLUENCE ON 
INTEGRATED LOAD SIMULATIONS ......................................................................................................................... 871

S Schafhirt, D Kaufer, P W Cheng 
 

FINAL RESULTS FROM MEXNEXT-I: ANALYSIS OF DETAILED AERODYNAMIC 
MEASUREMENTS ON A 4.5 M DIAMETER ROTOR PLACED IN THE LARGE GERMAN 
DUTCH WIND TUNNEL DNW ...................................................................................................................................... 881

J G Schepers, K Boorsma, X Munduate 
 

FIELD TESTING OF FEEDFORWARD COLLECTIVE PITCH CONTROL ON THE CART2 
USING A NACELLE-BASED LIDAR SCANNER ........................................................................................................ 892

D Schlipf, P Fleming, F Haizmann, A Scholbrock, M Hofsäß, A Wright, P W Cheng 
 

COMPARING MEASUREMENTS OF THE HORIZONTAL WIND SPEED OF A 2D MULTI-
LIDAR AND A CUP ANEMOMETER ........................................................................................................................... 905

J Schneemann, D Trabucchi, J J Trujillo, M Kühn 
 

PRESSURE AND HOT-FILM MEASUREMENTS ON A WIND TURBINE BLADE OPERATING 
IN THE ATMOSPHERE .................................................................................................................................................. 913

A P Schaffarczyk, D Schwab, S Ingwersen, M Breuer 
 

VALIDATION OF THE CQU-DTU-LN1 SERIES OF AIRFOILS.............................................................................. 921
W Z Shen, W J Zhu, A Fischer, N R Garcia, J T Cheng, J Chen, J Madsen 

 

STUDY OF TIP LOSS CORRECTIONS USING CFD ROTOR COMPUTATIONS ................................................ 931
W Z Shen, W J Zhu, J N Sørensen 

 

ARE SEA STATE MEASUREMENTS REQUIRED FOR FATIGUE LOAD MONITORING OF 
OFFSHORE WIND TURBINES? .................................................................................................................................... 940

U Smolka, D Kaufer, P W Cheng 
 

TRANSITIONAL DDES COMPUTATIONS OF THE NREL PHASE-VI ROTOR IN AXIAL FLOW 
CONDITIONS ................................................................................................................................................................... 950

N N Sørensen, S Schreck 
 

FLOW STRUCTURE INTERACTION AROUND AN AXIAL-FLOW HYDROKINETIC 
TURBINE: EXPERIMENTS AND CFD SIMULATIONS ............................................................................................ 960

S Kang, L Chamorro, C Hill, R Arndt, F Sotiropoulos 
 

TURBULENCE WITHIN VARIABLE-SIZE WIND TURBINE ARRAYS ................................................................ 966
L P Chamorro, R E A Arndt, F Sotiropoulos 

 

OPTIMAL TUNING FOR A CLASSICAL WIND TURBINE CONTROLLER ........................................................ 975
C Tibaldi, M H Hansen, L C Henriksen 

 

COMPARISON OF WIND TURBINE WAKE PROPERTIES IN NON-UNIFORM INFLOW 
PREDICTED BY DIFFERENT ROTOR MODELS...................................................................................................... 986

N Troldborg, F Zahle, N N Sørensen, P-E Réthoré 
 

THE RELATIONSHIP BETWEEN LOADS AND POWER OF A ROTOR AND AN ACTUATOR 
DISC ................................................................................................................................................................................... 997

G A M van Kuik 
 

VORTEX GENERATOR INDUCED FLOW IN A HIGH RE BOUNDARY LAYER ............................................. 1009
C M Velte, C Braud, S Coudert, J-M Foucaut 

 

WIND TUNNEL TESTS OF A FREE YAWING DOWNWIND WIND TURBINE ................................................. 1020
D R S Verelst, T J Larsen, J W van Wingerden 

 

CFD AERODYNAMIC ANALYSIS OF NON-CONVENTIONAL AIRFOIL SECTIONS FOR VERY 
LARGE ROTOR BLADES............................................................................................................................................. 1027

G Papadakis, S Voutsinas, G Sieros, T Chaviaropoulos 
 

WAKE MEASUREMENTS IN ECN'S SCALED WIND FARM................................................................................ 1038
J W Wagenaar, J G Schepers 

 

WAKE MEASUREMENTS AT ALPHA VENTUS – DEPENDENCY ON STABILITY AND 
TURBULENCE INTENSITY......................................................................................................................................... 1050

A Westerhellweg, B Cañadillas, F Kinder, T Neumann 
 

FATIGUE LIFE PREDICTION OF ROTOR BLADE COMPOSITES: VALIDATION OF 
CONSTANT AMPLITUDE FORMULATIONS WITH VARIABLE AMPLITUDE EXPERIMENTS ................. 1058

T Westphal, R P L Nijssen 
 

LARGE-EDDY SIMULATION OF MULTIPLE WAKES IN OFFSHORE WIND FARMS .................................. 1069
B Witha, G Steinfeld, M Dörenkämper, D Heinemann 

 

LES INVESTIGATION OF INFINITE STAGGERED WIND-TURBINE ARRAYS .............................................. 1079
X Yang, F Sotiropoulos 

 

COMPARISON OF DIFFERENT APPROACHES TO LOAD CALCULATION FOR THE OWEC 
QUATTROPOD JACKET SUPPORT STRUCTURE ................................................................................................. 1087

D Zwick, S Schafhirt, M Brommundt, M Muskulus, Narasimhan S, J Mechineau, P B Haugsøen 
 



WIND TURBINE WAKE STABILITY INVESTIGATIONS USING A VORTEX RING 
MODELLING APPROACH .......................................................................................................................................... 1097

D Baldacchino, G J W van Bussel 
 

Author Index 




