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Energy conversion efficiency of a wave-powered pendulum generator
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To establish wave-powered pendulum generators, which use nonlinear
characteristics of a parametric pendulum, the energy conversion efficiency was theoretically clarified
and the power generation was experimentally confirmed in a wave flume. Rotational motion of the pendulum
generator was shown to maximize the energy conversion efficiency for a wave condition. A design guideline
of the wave-powered pendulum generators was shown by the design and construction of a prototype and the
experiment.



sea
wave

time —>

3,600

kw
100

kw

€Y)

O]

26

27



€Y

@

90

—>
Ve
\ i \ INF Vi *\ i, \ Z T
VA A A
H, Hy, buoy b
z2=—h sea bed
4
e — =180
---- =165
051 == $=150
"""""""""""""""" ¢=135
0.4 DS -== =120

5
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
[ ]
4
H C,
P g
W =2pgH*Cy €]
H 2
P= W{—Z—bcos¢ -2 (—”) } 2)
n H’l’l
¢
a=Hy,/H,
Cp, = —2acos¢p — 2a® 3)
a ¢
c, 5
0.5

75



40
20%~30
, AEM , Vol. 24,
No. 1, pp. 14-21, 2016 [ ].

Y. Yokoi, T. Higuchi, Y. Miyamoto,
General formulation of winding factor
for fractional-slot concentrated
winding design, IET Electric Power
Applications, Vol. 10, No. 4, pp.
231-239, 2016 [ 1-

DOI: 10.1049/iet-epa.2015.0092

Y. Yokoi, T. Higuchi, Stator design of
alternate slot winding for reducing
torque pulsation with magnet designs in
surface-mounted permanent magnet mo-
tors, IEEE Transactions on Magnetics,
Vol. 51, No. 6, 8202911, 2015 [ 1-
DOI: 10.1109/TMAG.2015.2394771

Y. Yokoi, T. Higuchi, Selective
elimination of EMF harmonics with
stepped skewing for ripple torque
reduction in surface-mounted permanent
magnet motors, IEEJ Journal of Industry
Applications, Vol. 3, No. 6, pp.
463-469, 2014 [ 1-

DOI: 10.1541/ieejjia.3.463

T. Higuchi, D. Yamaguchi, T. Abe, Y.
Yokoi, Characteristics of a 4-phase
segment type switched reluctance motor,
Journal of ICEMS, Vol. 3, No. 3, pp-
235-240, 2014 [ 1-

URL: http://www.jicems.org/LTKPSWeb/
pub/pubregistrationview.aspx?ppseq=2
46&from=pubissue.aspx%3fpuseq%3d68
T. Higuchi, Y. Yokoi, T. Abe, K.
Sakimura, Design analysis of a novel
synchronous generator for wind power
generation, machines, Vol. 2014, No. 2,
pp. 202-218, 2014 [ 1-

DOI: 10.3390/machines2030202

Y. Yokoi, T. Higuchi, A study on load
characteristics of vibration energy

harvester using parametrically excited
pendulum, The 37th International
Telecommunications Energy Conference,
2015 100 21 ,

2014 10 30 , I-site

s 26
, 2014
5 22 ,

Y. Yokoi, T. Higuchi, A new stepped
skewing method for ripple torque re-
duction in surface-mounted permanent
magnet synchronous motors, INTERMAG
2014 1EEE International Magnetics
Conference, 2014 5 8 ,

Y. Yokoi, T. Higuchi, T. Hikihara, An
influence of second harmonic excita-
tion on rotation in parametric pendulum
2013 International Symposium on Non-
linear Theory and its Applications,
2013 9 9 , .
T. Higuchi, Y. Yokoi, Novel synchronous
generator for wind power generation,
2013 International Symposium on Non-
linear Theory and its Applications,
2013 9 9 , .
Y. Yokoi, T. Higuchi, Rotation dis-
turbed by second harmonic excitation in
parametrically excited pendulum,
Nonlinear Dynamics in Engineering:
Modelling, Analysis and Applications,
Aberdeen, 2013 8 22 ,

, 2013 7

11,

2016-049378
20106 3 14



2013
2014 5 s

, Vol. 24, No. 3, pp. 54-60, 2011.

@
YOKOI, Yuichi

80610469



