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Methodology

Figu re2.Configu ration of the system

The principle of the "Pendulor' is to
make a generator run from pendu lum
motion. exc ited by surging water flow
in standing waves. It con sists of a
water chambe r open offshore. a flap
driven by waves , a hydraulic power
transmission u!1 it and a generator.
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Introduction
An ocea n wave powe r converter
named "Pc ndulor' has been studied for
over twenty yea rs by members of
Muroran Institute of Techno logy in
Japan. Recent study by Univers ity of
Pcradeniya on the caisson
configuration revea ls that there is a
high possibi lity to reduce the caisson
length by altering the shape and
dimensions of the enlarged gully like
mouth leading to the water
chamber( Uyanwatte D.). Particle
displacement field tests inside the
mod ified caisson have shown that
apart from the reduction of length
there is a poss ibility for improv ing the
frequency bandwidth of efficient
operation as well(Uyanwattc D.)

The objecti ve of this study was to
develop a laboratory scale model of
the "Pendulor' and thereby carry out
experiments on the performance of the
unit subject to vary ing wave
cond itions.

Figure 1. Modified caisson

The energy absorpt ion ratio. 11 of the
"Pendulor" is defined as

.v 4""::;.....
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where, W-energy absorbed by the
hydraul ic pump, E-Energy entering
the water chamber, vJ - Circular
frequency of incident wave, w " 
Natural frequency of the system, N,,
Damping coefficient of the pump, N 
Damping by wave generation . II 
Moment of inert ia of the pendulum
including added mass of water (A.
Ando) .

The hydrostatic power extraction unit
schematic of the 1:16 scale model is
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illustrated in Figure 3 and two views
of the fab ricated model are shown in
Figure 4. The Pendulor was tested in
stationary wave surges in a 2D wave
tank (O.Sm x 1m x 10m).

Figure 3. Hydraul ic sche matic

a) Side View b) Back View
Figure 4. Mode l pend ulor

Figure 5 shows the relat ionships
between efficie ncy and inc ident wave
frequencies inside the mod ified
ca isson .

The tests recorded a max.imum powe r
absorption of 73% and efficiency
values exceed 40% for all tests o f
vary ing frequenci es, symptomatic of
economical feasib ility in a likely
prototype unit.

It was obse rved that there ex ists an
optima l location for the pos itioning of
the pendulum inside the mod ified
chamber. Future work will he focused
on enhancing the optimal form (s hape )
and the position of the pendulu m
inside the cai sso n for power
extraction,

Conclusion

The results show that op timal
operation of the ' Pendulor ' model
inside the mod ified caisson is observed
at the part ia l sta nding wave node
posit ions established by a rece nt study
on the displacement field inside the
same tUyan....atte D) .
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Figure 5. Relat ionship between
incident wave frequency and
efficiency
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