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4.7 Buoy velocity amplitude ż in RMS at different PTO damping b in irregular

waves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
4.8 Average absorbed power Pav in RMS at different PTO damping b in irregular

waves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
4.9 Efficiency η and capture width λ in RMS at different PTO damping b in

irregular waves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
4.10 Schematic representation of the experimental model . . . . . . . . . . . . . 46
4.11 The experimental setup CAD model . . . . . . . . . . . . . . . . . . . . . 47
4.12 The experimental setup . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47

vii



4.13 The exciter mechanism CAD model . . . . . . . . . . . . . . . . . . . . . 48
4.14 The controller mechanism CAD model . . . . . . . . . . . . . . . . . . . . 49
4.15 The controller mechanism . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
4.16 The sheaves shaft CAD model . . . . . . . . . . . . . . . . . . . . . . . . 50
4.17 The speed ratio ∆ at different input excitation frequencies ωe . . . . . . . . 50
4.18 Excitation input for Setting 1 at 15.71 rad/s . . . . . . . . . . . . . . . . . 52
4.19 Displacement amplitude at different input excitation frequencies (Setting 1:

6.16 rad/s, Setting 2: 6.83 rad/s) . . . . . . . . . . . . . . . . . . . . . . . 53
4.20 Output phase at different input excitation frequencies (Setting 1: 6.16 rad/s,

Setting 2: 6.83 rad/s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53
4.21 Experimental steady state measurements for Setting 1 at 6.16 rad/s . . . . . 54
4.22 Experimental steady state measurements for Setting 1 at 6.83 rad/s . . . . . 54

C.1 The deterministic quantity y(t) magnitude at wind speed U of 10 m/s . . . . 108
C.2 The deterministic quantity y(t) real part at wind speed U of 10 m/s . . . . . 109
C.3 The deterministic quantity y(t) imaginary part at wind speed U of 10 m/s . . 109
C.4 The DFT of the deterministic quantity y(t) magnitude at wind speed U of 10

m/s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 110
C.5 DFT for the time domain signal calculated by the irregular simulation method

Eqn.(2.15) at wind speed U of 10 m/s . . . . . . . . . . . . . . . . . . . . 111
C.6 Buoy displacement at wind speed U of 10 m/s at PTO damping b of 0.5 kN.s/m111
C.7 Buoy displacement at wind speed U of 10 m/s at PTO damping b of 1 kN.s/m 112
C.8 Buoy displacement at wind speed U of 10 m/s at PTO damping b of 2 kN.s/m 112
C.9 Buoy displacement at wind speed U of 10 m/s at PTO damping b of 5 kN.s/m 113
C.10 Buoy displacement at wind speed U of 10 m/s at PTO damping b of 10 kN.s/m113
C.11 Amplification ratio AR at different PTO damping b and wind speeds U . . . 114
C.12 Displacement difference at different PTO damping b and wind speeds U . . 114

viii



Nomenclature

∆ Speed ratio

δ Kronecker delta function

η Power absorption efficiency

κ Convolution kernel

λ Capture width

λrd Multiplication factor with inverse time dimensions

ρ Density of sea water

φ Taper angle of the sheave

φi Random phase for irregular waves modeling

ψe(t) Even function of the impulse response function for radiation

ψo(t) Odd function of the impulse response function for radiation

ψr(t) Impulse response function for radiation

ω Frequency in (rad/s)

ωe Wave energy frequency in (rad/s)

ωm Peak frequency in (rad/s)

ωn System natural frequency in (rad/s)

ωnb Heaving buoy natural frequency in (rad/s)

ωz Zero-up crossing wave frequency in (rad/s)

a(ω) Acceleration in frequency domain
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