WAVE ENERGY

k%mz'}\'g eue¢-a-7; k,-E-:__é__ W‘?Z

3
W / Po'l'm'\v'ar( v P.E =wm 84"\
D\/ Tota L Ewe(gy:’T- G.=k.€E+PRE D

54
(Wf'+w 3A

—— 2
r//////
2
/%Vs&te o - gcl_,m_%’_d- ol:vv\%%
— U ~— e
L&E (e dwm?c{if
) = e 2
— e d x TE'Qez'ce— {(Sgg'a_,,__;ﬂ
4/ — - -

CE358 - Fall 2023 Copyright: Prof. Spyros A. Kinnas



Perspective view of a plane progressive wave

A “Slice” of Wave Enerqgy!

Direction of propagation
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WAVE ENERGY
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e=1,0¢ ¥+ WAVE POWER/EXAMPLE

A wave tank at the U.S. Army Coastal Engineering Research Center is 193 m long,
N ) :
@7 wide, and 5 m deep. Assume that the wave energy is fully absorbed at the opposite
errd of the wave generator. What power is required to generate 4-second waves which are
1m high, assuming that the wave generator is 40% efficient?
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WAVE POWER/EXAMPLE

A sea-water wave tank at the U.S. Army Coastal Engineering Research Center is 193 m long,
4.57 m wide, and 5 m deep. Assume that the wave energy is fully absorbed at the opposite

end of the wave generator. What power is required to generate 4-second waves which are
1m high, assuming that the wave generator is 40% efficient?
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Mean Wave Power .

B Mcan Power
(kW m]

RN NEEE
MERGRAGERE

Lewis, A., S. Estefen, J. Huckerby, W. Musial, T. Pontes, J. Torres-Martinez, 2011: Ocean Energy. In IPCC Special Report
on Renewable Energy Sources and Climate Change Mitigation [O. Edenhofer, R. Pichs-Madruga, Y. Sokona, K. Seyboth,
P. Matschoss, S. Kadner, T. Zwickel, P. Eickemeier, G. Hansen, 5. Schiémer, C. von Stechow (eds)], Cambridge University
Press. Figure 6.1
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@ WAVE SHOALING
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WAVE SHOALING
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WAVE SHOALING COEFFICIENT
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WAVE SHOALING - EXAMPLE
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: WAVE SHOALING - EXAMPLE
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TSUNAMIS
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d=4,000m  TSUNAMIS - EXAMPLE L= (00,000

An earthquake at a water depth of 4 km generates a tsunami with a length of 100 km and a

height o etermine the speed of the front (in km/h and mph) of this tsunami at the
depth of 4 km and at a depth of 10 m. What is the period (in minutes), the speed of its front,

and the height of this tsunami at a depth of 10 m?’Ignore refraction and reflection.

TSUNAMIS TRAVEL VERY FAST)!
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TSUNAMIS - EXAMPLE

An earthquake at a water depth of 4 km generates a tsunami with a length of 100 km and a
height of 1m. Determine the speed of the front (in km/h and mph) of this tsunami at the
depth of 4 km and at a depth of 10 m. What is the period (in minutes), the speed of its front,
and the height of this tsunami at a depth of 10 m? Ignore refraction and reflection.
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