
Description Symbol Value Unit

Wind speed U 10.6–11.8 m s−1

Rotor speed set point ωr 27.0 RPM
Water flow Qw 2965 L min−1

Water pressure pw,l 51.4–62.4 bar
Oil flow Qo 1354 L min−1

Oil pressure 1ph 166–201 bar
Rotor torque τ r 163.8–198.7 kNm
Rotor inertia Jr 6.6× 105 kg m2

Nozzle diameter Dnz 38 mm
Spear coning angle α 50 ◦

Number of spear valves Ns 2 –
Discharge coefficient Cd 1.0 –
Effective nozzle area Anz 486.9–442 mm2

Spear position s 4.64–4.18 mm
Density of air ρa 1.225 kg m−3

Density of oil ρo 900 kg m−3

Density of water ρw 998 kg m−3

Component mechanical efficiency ηm,x 0.85 –
Component volumetric efficiency ηv,x 0.95 –
Hydraulic line radius rl 43.3 mm
Hydraulic line length Ll 50.0 m
Hydraulic line volume VH 295 L
Hydraulic induction, oil LH 7.64× 106 kg m−4

Hydraulic resistance, oil RH 8.69× 106 kg m−4 s−1

Equivalent bulk modulus, oil and line Ke 0.52 GPa
Dynamic viscosity, oil µo 0.240 Pa s
Spear valve actuator time constant ts 1.69 s
Pitch actuator time constant ts 0.5 s


