














Fig. 13. Comparison of the heave motion for different shapes of WEC
(H=2m)

As shown in Fig. 13, the amplitude of WEC heave motion
increases as wave period increases. In case of the larger wave
periods, the amplitude of WEC heave motion gets closer
to the amplitude of the regular wave. Also, it is clear that
the model WEC4 has greater heave motion amplitude in
comparison with the other model shapes of WEC system in
the same conditions.

By using the equations (9) and (10), the PTO damping
force and the mean power for various shapes of WEC system
are calculated ; their amplitudes based on wave period are
illustrated in Fig. 14 and Fig. 15.

Fig. 14. Comparison of the PTO damping force for different shapes of WEC
(H=2m)

Fig. 15. Comparison of the mean WEC power for different shapes of WEC
(H=2m)
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It can be seen that ,when the wave period increases, the
PTO damping force and the mean WEC power first increase
to the maximum value and then gradually decrease. This
trend is similar in almost all model shapes of WEC. It is
estimated that the maximum power generated by the WEC
system is at about T = 10 s for all model shapes of WEC.
Also, the model WEC4 has the best power performance in
comparison with the other model shapes of WEC system in
the same conditions.

The time history results obtained from ANSYS-AQWA
for the typical regular wave case (T'= 10 s and H = 2 m) are
presented in Figs. 16, 17 and 18. In the figures, the heave
motion, damping PTO force and mean WEC power have been
compared for different models of the WEC, whose amplitude
have previously been displayed for different wave periods
(T'=6-165). It is obvious that the model WEC4 has a better
performance than other model shapes of WEC system in the
same conditions.

Fig. 16. Comparison of time histories of the WEC heave motion

Fig. 17. Comparison of time histories of the PTO damping force
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Fig. 18. Comparison of time histories of the WEC power

CONCLUSIONS

In order to observe the dynamic responses of the different

shapes of WEC heaving buoy in regular wave conditions,
numerical simulations have been performed by using ANSYS-
AQWA software. The following conclusions can be derived
from the study of numerical simulation results:

The added mass of WECs and the amplitude of WECs
heave motion increase as the wave period increases.

The damping coefficient of WECs decreases as the wave
period increases.

The PTO damping force and the mean WEC power
first increase to the maximum value and then gradually
decrease as the wave period increases.

The model shape of WEC4 has the best power performance
in comparison with the other model shapes of WEC in
the same conditions.

The comparison of the results of the numerical simulation

showed that using WECs with a curvature inward in the
bottom would absorb more energy from sea waves for the
MWWC system.
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