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Background problem

* Wave loading uncertainty inside the chamber

Damaged Mutriku wave power plant during construction due to storm

Image: courtesy of Ezter Horvarth
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Fig. 14. Impact of breaker on back wall.

Taken from:
Muller, G. and Whittaker, T.J., 1995. Visualisation of flow conditions inside a shoreline
wave power-station. Ocean engineering, 22(6), pp.629-641.
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Research aims:

* Observation and quantification In-chamber water column behaviour
and wave loading characterisation , including impact/slam

e Overview
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Low sloshing Medium sloshing Impact Sloshing

Well behaved OWC
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Research Sloshing
method characterisation

Column behaviour regime for
Regular wave

Properties:
. / =nottested

!
A

= ceiling impact
= water column oscillation
reached the ceiling

Bc/L

H (m)

Orifice Diameter in m (Ao/Ac)

Closed

0.06%

0.22%

1.00%

1.0%
(lowered
curtain wall)

2.00%

0.1394

0.1

/

/

0.15

/

/

0.2

/

/

0.26

0.39

0.52

0.65

0.78

0.1045

0.1

0.15

0.2

0.4

0.6

0.8

1.2

0.0836

0.54

0.81

1.07

1.61

0.0697

0.1

0.15

0.2

~|l~<| 1|~

~|~| |-

0.34

0.67

1.33

. > THE UNIVERSITY of EDINBURGII

of ED] Institute for Energy
School of Engineering

Systems




Column behaviour regime for Irregular wave

Orifice Diameter in m (Aq/Ac)
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Impact pressure measu rement

+* Single impact on the front or rear of the chamber’s ceiling
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Impact pressure measurement

+* Single impact on the front or rear of the chamber’s ceiling
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Impact pressure measu rement

* Successional impact: rear -> front or front -> rear part of the ceiling
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Impact pressure measu rement

* Successional impact: rear -> front or front -> rear part of the ceiling
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Impact pressure measurement ChO'19 Cho'zo
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Conclusions

* Wave conditions under which sloshing is more likely to occur have been characterised for
no sloshing, low sloshing, medium sloshing, and impact sloshing.

* Three types of in-chamber ceiling impact have been characterised and quantified: single
impact, successional impact, and whole water column impact

* Impact pressures of up to 12 pgH have been measured within chamber

* Further comparison between the front wall and the in-chamber ceiling proves that the
ceiling impact is at least comparable with the front wall

* Some degree of sloshing is not uncommon in an OWC chamber during operation, so it
should be part of the design consideration
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