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Aerodynamics

Aerodynamics

Load case Time series Error score

Default Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000




Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Ti pa nd Hub loss Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000




nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000




Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Excluded stations at tip and Glauert Power (aero) 0000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000




Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Towe r Sha d ow Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000




Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000




Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
MOVi ng Structu re Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000




Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Drag on tower Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000




Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000




Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Stea dy BEM Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
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Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Incoming wind for induction Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
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Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
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Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Polar interpolation scheme Power (aero) 0000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
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Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Apply moments Power (aero) 0.000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
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RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
| term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
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Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Shear Eccentricity moments Power (aero) 0000000
Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
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Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000
Mass centers offset Power (aero) 0.000000
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Torque (aero) 0.000000
Thrust (aero) 0.000000
RPM 0.000000
TSR 0.000000
Representative demanded pitch angle 0.000000
Power coef. (CP) 0.000000
Thrust coef. (CT) 0.000000
Torque coef. (CQ) 0.000000
Tip speed 0.000000
1P (one revolution) 0.000000
nP (blade passing) 0.000000
Azimuth angle 0.000000
Rotation per timestep 0.000000
Wind speed at hub, magnitude 0.000000
Wind angle at hub 0.000000
Yaw angle relative to forward 0.000000
Yaw angle to reference direction 0.000000
Yaw error 0.000000
Torque about yaw axis 0.000000
Power (electrical) 0.000000
Torque 0.000000
Torque on main shaft 0.000000
Torque diff. on main shaft 0.000000
RPM 0.000000
Filtered RPM 0.000000
Electricity production 0.000000
Region 0.000000
Demanded collective pitch angle 0.000000
Cumulative demanded collective pitch angle 0.000000
Demanded collective pitch angle rate 0.000000
Set point 0.000000
RPM error 0.000000
Pterm 0.000000
I term 0.000000
D term 0.000000
Gain scheduling factor 0.000000
Root force (magnitude) 0.000000
Root moment (magnitude) 0.000000
Root moment (out-of-plane) 0.000000
Root moment (in-plane) 0.000000
Root moment about shaft 0.000000
Pitch angle 0.000000
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Tip deflection (out-of-plane) 0.000000
Tip deflection (in-plane) 0.000000
Root torque 0.000000
Position (x) 0.000000
Position (y) 0.000000
Position (z) 0.000000
Displacement (u) 0.000000
Displacement (v) 0.000000
Displacement (w) 0.000000
Displacement magnitude 0.000000
Speed 0.000000
Acceleration, magnitude 0.000000
Rotational displacement (ru) 0.000000
Rotational displacement (rv) 0.000000
Rotational displacement (rw) 0.000000
Rotational displacement magnitude 0.000000
Rotational speed 0.000000
Rotational acceleration mag 0.000000
Displacement period 0.000000
Displacement logarithmic decrement 0.000000
Displacement damping ratio 0.000000

Load case: Default
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Load case: Tip and Hub loss
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Load case: Excluded stations at tip and Glauert
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Load case: Tower shadow
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Load case: Moving structure

Rotor

[k'w]

[k Nm]

10000

7500

5000

2500

6000

Power (aero)

Today

Last checkpoint

10

20

30
Time [s]

Torque (aero)

50

8000

4000

2000

Today

Last checkpoint

10

20

30
Time [s]

50

108



[k N]

[rpm]

1000

800

600

400

200

Thrust (aero)

Today

Last checkpoint

20 30
Time [s]

RPM

Today

Last checkpoint

20 30
Time [s]

TSR

10

Today

Last checkpoint

Time [s]

109



[°]

[%]

[%]

Representative demanded pitch angle

10

75

2,5

Today

Last checkpoint

Time [s]

Power coef. (CP)

20

Today

Last checkpoint

10

20 30 40
Time [s]

Thrust coef. (CT)

20

Today

Last checkpoint

10

20 30 40
Time [s]

110



[%]

[m/s]

[s]

Torque coef. (CQ)

10

75—

25 -

30
Time [s]

Tip speed

0 -

20

30
Time [s]

1P (one revolution)

20

30
Time [s]

Today

Last checkpoint

Today

Last checkpoint

50 60

Today

Last checkpoint

50 60

111



[s]

—

300

200

100

nP (blade passing)

Today

Last checkpoint

30
Time [s]

Azimuth angle

Today

Last checkpoint

10

20

Rotation per timestep

30
Time [s]

50

Today

Last checkpoint

10

20

30
Time [s]

50

112



[m/s]

25

15

10

'
[&]

-
5]

01

-0,2

Wind speed at hub, magnitude

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

| . - . . | . . P | |
0 10 20 30 40 50
Time [s]
Wind angle at hub
—7 . | | . . . I . . . . | |
0 10 20 30 40 50
Time [s]
Yaw angle relative to forward
| [ . . I . . - | |
0 10 20 30 40 50
Time [s]

113



Yaw angle to reference direction

01 -

[°]

-01

Today

Last checkpoint

10 20 30 40 50
Time [s]

Yaw error

Today

Last checkpoint

310 |
2108 |

1108 |

[Nm]

-2'10° |
-3-106 :

-4108 |

10 20 30 40 50
Time [s]

Torque about yaw axis

-1-106 :

Today

Last checkpoint

10 20 30 40 50

Time [s]

114



Generator

[k w]

[Nm]

[k Nm]

Power (electrical)

5500 F
5000
4500
4000
3500
3000

2500 |

2000 &
0

10 20 30 40 50 60

Time [s]

Torque

45000 [—

40000

35000

30000

25000

10 20 30 40 50 60

Time [s]

Torque on main shaft

4500 B
4000
3500
3000

2500

10 20 30 40 50 60

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

115



[k Nm]

[rpm]

[rpm]

4000

2000

-2000

1300

1200

1100

1000

1300

1200

1100

1000

Torque diff. on main shaft

Today

Last checkpoint

10 20 30
Time [s]

RPM

Today

Last checkpoint

10 20 30 40

Time [s]

Filtered RPM

Today

Last checkpoint

Time [s]

116



Electricity production

[k Wh]

20 -

Today

Last checkpoint

20 30 40

50

Today

Last checkpoint

0 10
Time [s]
Region
- 15 -
1 b
05 |~
0 | S O SO | [
0 10 20 30 40 50
Time [s]

Demanded pitch controller

117



Demanded collective pitch angle

75
[ Today

— Last checkpoint

25—

0 . do P . . M . . | . P . . P . . LN
0 10 20 30 40 50 60

Time [s]

Cumulative demanded collective pitch angle

30 [

: Toda
20 Y

15 Last checkpoint

0 10 20 30 40 50 60
Time [s]

Demanded collective pitch angle rate

75 -

Today

[°/s]

25 Last checkpoint

Time [s]

118



Set point

20 30 40 50 60

Time [s]

RPM error

20 30 40 50 60

Time [s]

P term

1250
1000
750
B
=
500
250
0
100
0
B
=
-100
-200
=

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

119



i

25

20

15

10

Today

Last checkpoint

o

3

Today

Last checkpoint

o

10 20 30

Time [s]

D term
T S R
10 20 30

Time [s]

Gain scheduling factor

3

09

08

0,7

0,6

05

04

Today

Last checkpoint

o

Time [s]

3

120



Blade [Time] [Blade 1]

Root force (magnitude)

800 - —
600 7 Today
s
=
400 L B Last checkpoint
200 }V‘ _
0 L L L L | L L L L | L L L L | L L L L | L L L L | L L L L
0 10 20 30 40 50 60
Time [s]
Root moment (magnitude)
15000 F——————— — — — ———
12500 |
10000 |-
[ Today
E L
= 7500
~ [
= L Last checkpoint
5000 -
2500 [ .
0 L L L L | L L L L | L L L L | L L L L | L L L L | L L L L
0 10 20 30 40 50 60
Time [s]
Root moment (out-of-plane)
15000 [
12500 |- -
10000 [
[ Today
'E‘ L
Z 7500 |
Z [
= L Last checkpoint
5000 |-
2500 [- .
0 L L L L | L L L L | L L L L | L L L L | L L L L | L L L L
0 10 20 30 40 50 60
Time [s]

121



Root moment (in-plane)

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

5000 —
2500 —
T I
=2
0
-2500 —
C | L | L L L L | L L L L | L L L L |
0 10 20 30 40 50
Time [s]
Root moment about shaft
5000 —
2500 —
t I
=
z I
0
-2500 —
C | L | L L L L | L L L L | L L L L |
0 10 20 30 40 50
Time [s]
Pitch angle
10
75—
<L
25—
0 [ | L | L L L L | L L L L | L L L L | L
0 10 20 30 40 50
Time [s]

122



Tip deflection (out-of-plane)

[m]

Today

Last checkpoint

[m]

200

150

[k Nm]

100

50

20 30 40
Time [s]

Tip deflection (in-plane)

50

0,5

-0,5

10 20 30 40

Time [s]

Root torque

50

10 20 30 40

Time [s]

50

60

Today

Last checkpoint
60

Today

Last checkpoint
60

123



Node [Node Hub | Hub]

Position (x)

-0,02

-0,04 -

[m]

-0,06 —

-0,08

— Today

Last checkpoint

30
Time [s]

Position (y)

[m]

Today

Last checkpoint

20

30
Time [s]

Position (z)

50 60

90,06

90,04

[m]

90,02

- Today

Last checkpoint

20

30
Time [s]

50 60

124



[m]

[m]

[m]

0,02
0,04
-0,06

-0,08

0,06

0,04

0,02

Displacement (u)

10

20 30 40 50 60

Time [s]

Displacement (v)

10

20 30 40 50 60

Time [s]

Displacement (w)

10

20 30 40 50 60

Time [s]

Today

Last checkpoint

Today

Last checkpoint

Today

Last checkpoint

125



[m]

[m/s]

[m/(s s)]

08

0,6

04

0,2

06

0,5

04

03

0.2

01

1,25

0,75

05

0,25

Displacement magnitude

Today

Last checkpoint

20 30
Time [s]

Speed

50

Today

Last checkpoint

10

20 30 40

Time [s]

Acceleration, magnitude

50

Today

Last checkpoint

o

10

20 30
Time [s]

50

126



Rotational displacement (ru)

6 .
sE
.
[ __ Today
30
[ Last checkpoint
2
1 ;
of -
.
0 10 20 30 40 50 60
Time [s]
Rotational displacement (rv)
0
-1000 ; =
-2000 — — Today
[ 1 Last checkpoint
-3000 [~ -
-4000 — -
o S W S S SR BN O
0 10 20 30 40 50 60
Time [s]
Rotational displacement (rw)
-100 — 1
L 1 Today
-200 — -
Last checkpoint
-300 — -
-400 4
E . ]
0 10 20 30 40 50 60

Time [s]

127



[°/s]

[°/(s $)]

4000
3000
2000

1000

Rotational displacement magnitude

Today

Last checkpoint

10 20 30 40 50

Time [s]

Rotational speed

20 -

Today

Last checkpoint

10 20 30 40 50
Time [s]

Rotational acceleration mag

30

Today

Last checkpoint

10 20 30 40 50

Time [s]

128



[s]

03

Displacement period

10

20

Displacement logarithmic decrement

30

Time [s]

40

15 |

10

20

30

Displacement damping ratio

Time [s]

02

10

20

30

Time [s]

Today

Last checkpoint

50 60

Today

Last checkpoint

50 60

Today

Last checkpoint

50 60

129



Load case: Drag on tower
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Load case: Steady BEM
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Load case: Incoming wind for induction
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Load case: Polar interpolation scheme
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