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{Abstract)

This study was conducted to develop an efficiency prediction program of a
hydraulic secondary energy converter for calculating annual power generation of a
Wavestar type wave power generator. Using the period and wave height obtained
from the frequency domain analysis, the behavior of the floating body was obtained
by assuming the sin function. The piston displacement and speed of the hydraulic
cylinder were calculated considering the behavior of the floating body and the shape
of the mechanism. The numerical simulation of the hydraulic system was performed
by physically modeling the hydraulic cylinders, check valves, hydraulic motors, which
are the main devices. In the future, this analysis program will be used to develop a
program for estimating annual power generation of a moveable body type wave
power generation device.
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Fig. 2. Schematic Diagram for WAVESTAR Type Wave Power Generator
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Fig. 3 Mechanical system in first conversion system

Table 1. Geometrical parameters of Mechanical System
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Table 2. Principal parameters and operation
conditions for the analysis model

Parameters Dimension Values

Amp m 0.536

T sec 4.525

Oli density kg/m’ 1000
Motor displacement L/rev 0.1
Cracking pressure bar 0.4
Pistone diameter mm 40
Piston rod diameter mm 22
Piston dead volume cm? 50

o fEEAY FE=d 5= wv /9
TEE ALY ¢ JES AIWUEE HXS

£ Alol& a7t oy Aades
o] AA=lo] glo] dAT F% ool

27 ==t o] ¥ ¢S Cracking $hgolz} 3t
o} Fig. 6 & Hdo] AMGE AAWHEO P-Q
ZAlolH Cracking 922 di=F 0.04 MPa ©Jt}.
A WMB= o fFo] 40L/mino[stolA
+ Cracking ¢goll =2¢17] 7= 0.04 MPa®
FASRL T ool W AAe] WlH= gelA
= o] STl wet A= wiHo] Amgll
Yol g2 S7FHA Hrh 2 AAMEE X
i 300Z/min 74 A5 4= Qi

IS
T

w
3
T

P-Q curve for check valve

N
o w
T

Pressure drop in check valve [Mpa]
N

[
o
o

1 1 1 1
0 50 100 150 200 250
Volume flow rate [L/min]

Fig. 6 P-Q curve for check valve used in this
study
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Fig. 10 Pressure velocity with time
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