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Appendix 4.A Coordinate Systems 

In general, the coordinate systems can be chosen 
freely. By way of suggestion, possible coordinate sys-
tems, together with their origin and orientation, are 
shown in the following diagrams. As a simplification, 
representation of the rotor axis tilt angle and cone 
angle was omitted. 

4.A.1 Blade coordinate system 

The blade coordinate system has its origin at the blade 
root and rotates with the rotor. Its orientation to the 
rotor hub is fixed. 
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Fig. 4.A.1 Blade coordinate system 

4.A.2 Chord coordinate system 

The chord coordinate system has its origin at the inter-
section of the corresponding chord line and the blade 
pitch axis. It rotates with the rotor and the local pitch 
angle adjustment.  
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Fig. 4.A.2 Chord coordinate system 
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4.A.3 Hub coordinate system 

The hub coordinate system has its origin at the rotor 
centre (or any other position on the rotor axis, e.g. hub 
flange or main bearing) and does not rotate with the 
rotor. 
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Fig. 4.A.3 Hub coordinate system 

4.A.4 Rotor coordinate system 

The rotor coordinate system has its origin at the rotor 
centre (or any other position on the rotor axis, e.g. hub 
flange or main bearing) and rotates with the rotor.  
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Fig. 4.A.4 Rotor coordinate system 
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4.A.6 Tower coordinate system 4.A.5 Yaw bearing  coordinate system 

The tower coordinate system has its origin at the inter-
section of the tower axis and the upper edge of the 
foundation, and does not rotate with the nacelle. In 
addition, other locations on the tower axis are also 
possible. 

The yaw bearing coordinate system has its origin at the 
intersection of the tower axis and the upper edge of the 
tower top and rotates with the nacelle. 
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XK horizontal in direction of the rotor axis,
        fixed to nacelle
ZK vertically upwards
YK horizontally sideways, so that  XK, YK, ZK

rotate clockwise
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Fig. 4.A.6 Tower coordinate system Fig. 4.A.5 Yaw bearing coordinate system 



� A aire balayée

� VR vent nominal 

� PN pression nominale : P  = 8/9 ρ/2 VR2     

� FXN poussée axiale sur l’hélice : FXN = PN A

� MXN Couple moteur sur l’arbre hélice: 

MXN = Pelec /(ω η) avec η=0.85 à 0.9

Dans le cas d’un entraînement direct, la vitesse ω peut doubler 

(environ) par rapport à la vitesse de meilleur rendement (ici 150 
tr/mn)



� Répartition triangulaire des forces

�

� fXB (r) = 2 FXN r  / Z R²

� fYB (r) = 3 MXN r  / Z R3



� FXB = FXN / Z

� FYB =  3/2 MXN / Z R

� MXB =  MXN / Z

� MYB =  2/3  FXB R



� La vitesse de vent nominal doit être multipliée 
par 5/3

� Vitesse de vent de rafale : VB = 5/3 VR
� PN pression nominale : PB = 8/9 ρ/2 VB2

� Couple Moteur MXN_Raf = 2 MXN

� FXB_Raf = FXN_Raf / Z

� FYB_Raf =  3/2 MXN_Raf / Z R

� MXB_Raf =  MXN_Raf / Z

� MYB_Raf =  2/3  FXB_raf R



� Répartition triangulaire des forces

�

� fXB_Raf (r) = 2 FXN_Raf r  / Z R²

� fYB_Raf (r) = 3 MXN_Raf r  / Z R
3



Pour le calcul des 
roulements, les 
efforts nominaux 
doivent être 
multipliés par 0.6 
puis par 1.11

Extrait de la 
norme Allemande



Calcul des Calcul des Calcul des Calcul des coefcoefcoefcoef. de concentration des contraintes. de concentration des contraintes. de concentration des contraintes. de concentration des contraintes



LES MatLES MatLES MatLES Matéééériaux Compositesriaux Compositesriaux Compositesriaux Composites



� Plis 1 à 2     UD            90°

� Plis 3 à 9  bibiais ± 45°

� Plis 9 à 16    UD             0°

� Plis 17 à 18  UD           90°

� Plis 19 à 26  UD             0°

� Plis 27 à 32 bibiais ± 45°

� Plis 33 à 34  UD            90°

� Plis 35 à 40  UD              0°

� Le Øint est de 635mm (0° est l’axe de la pale)



� Grammages disponibles : 100g/m² ; 200; 
300; 400; 500; …..800g/m²

� Masse volumique fibre :   ρf = 2600kg/m3 

� Masse volumique matrice : ρm =1200kg/m3 

� Masse volumique équivalente : 

�ρe = 0.6 ρf +0.4 ρm



Calcul de lCalcul de lCalcul de lCalcul de l’é’é’é’épaisseur dpaisseur dpaisseur dpaisseur d’’’’un pliun pliun pliun pli

� Vt volume total d’un pli de 1m²

� h épaisseur du pli

� Vt = h . 1m²

� 0.6 Vt ρf = grammage . 1m²

� D’où h = grammage/ 0.6 ρf 
� Exprimer le grammage en kg/m²




