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ARTICLEINFORMATION ABSTRACT

Original Research Paper In singlebody converters of ocean wave energy, oscillations of a floating body (buoy) serve as th
Received25 February 2017 driving force for electricity generation. Buoy geometry optimization is known as an approa
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enhance the efficiency of these converters. In the present research, the process of wave

Available Online 29 April 2017 absorption in point absorber converter is modeled as a spamper system. Two geometries a

considered for the buoy of the converter (conical and sphexdgdl The effects of buoy geometry ¢
Keywords: . . . . X . .
Uppsala converter its dynamics in the nonlinear wave are investigated and comparison of these effects on d
Point absorber buoy performances of the modeled converter is reported. Equalization of environmental conditiot
Conical buoy modeling of the two modelwere discussed, and a new equalization method was proposed. Eff

sphericalcap buoy

wave energy on each model was calculated based on geometrical characteristics of the corre:
Stokes wave energy

buoy. Then, the models were hydrodynamically analyzed via boundary element mettadhbythe
diffraction theory as the governing theory. The incident wave was assumed to be aweenr&tokes
wave.

Results were obtained in both time and frequency domains and validated against the re
available research. Maximum dynamic respensithe restrained buoy with sphericalp geometry in
heave and surge (vertical and horizontal directions, respectively) were found about 4.4% and
higher than the conical buoy, respectively. The average percentage of absorbed wave energ
modeled converter with sphericahp buoy was about 225% higher than that of the other model. T
average percentage of absorbed energy by the models waspredicted to range w2iliin 20
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Fig. 2 The simulation of the poirdbsorber converter system for wave
energy absorption (left) and its modeling in AQWA software (right).
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Fig. 1 A schematic from Uppsala poiabsorber converter and its main
components [11]
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Fig. 3 Geometry of moored buoy in numerical research of Vicente for

validation
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Table 2 The maximum amount for heave and surge motion domain

heave speeds and cable length variation for two models
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Table 3 Effective energy of wave on buoys, the average and maximum

of absorbed energy from it (the time domain)
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