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How much power can you get from a wave?

http://www.esru.strath.ac.uk/EandE/Web_sites/01-02/RE_info/wave%20power.htm

Â Linear wave theory assumes that the motion of the water past a point is 

sinusoidal. The period (T) for one wave to pass this point can be expressed by:

where

\lambda = wavelength (m)

g = gravity = 9.81

Â The power contained in the wave can be expressed in terms of the length of the 

wave (kW/m). This is given by the following equation:

where

a = wave amplitude (m)



Power Harvest: Top-down estimation

Â Wave power formula 

where

r = 1,025 kg/m3 is the density of water (sea water is higher than pure water)

g = 9.81 m/s2 is gravity constant

H is the wave high in meters

T is wave period in seconds

Assume a wave height of 3 meters and a wave 

period of 2 seconds.  P is roughly 17 KW/m of 

the coastline.

If we put a 20-buoys array each meter of the coastline, each can harvest 1% of 

the wave energy, or 170 W/buoy, 1,000 buoys along a 50-meter coastline 

can harvest 170 KW power.

Goal of our design: Each buoy can output 170 W.



Power Harvest: Bottom-up estimation

Assume a buoy has a density of one-half of the sea-water.  Assume the buoy has a diameter of 

d = 1 meter.  The volume will be V = (1/6)pd3 = 0.5236 m3.  The buoy has one-half of the 

sea-water density = 1,025/2 = 512.5 kg/m3 = m/V.  Therefore, the mass m = (512.5 

kg/m3)(0.5236 m3) = 268.34 Kg.

�/�H�W�¶�V���V�D�\�����D���R�Q�H-meter diameter buoy with a 250 kg mass is our design target.  If the buoy 

follows the wave (wave height of 3 meters and a wave period of 2 seconds) to go up and 

down, i.e.                                     then, the velocity is

The kinetic energy of the buoy is  

and the average kinetic energy in one period is 1388 Jouls.

In other words, when the buoy is moving up and down exactly follow the wave height of 3 meters 

and a wave period of 2 seconds wave motion, the average kinetic energy is 1,388 Jouls.  

Depending on how often the wave comes up, we can calculate the power.  For example, if 

the wave comes continuously, the power of the buoy motion will be (1,388 Jouls)/(2 

seconds) = 694 W.  If we can design a buoy that can convert 25% of the kinetic energy of 

the buoy into electrical energy, we have 173.5 W.


