L24/25 Water waves
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Water waves:

deep water shallow water

wavephase :t/T= 2975

wave phase :t/T= 2250

Wind waves (excitation) - not considered here
Alry theory (1st order) - sinusoidal oscillations
Stokes theory (2nd order) - sharp crests, Stokes drift

Cnoidal waves (nonlinear) - soliton solutions of the KdV eq.

3) Although the restoring force of gravity doesn't explicitly depend on position,
but surface n(x,t) between two fluids of different density adds the position dependence
- Gravity tends to level out the water
- Bernoulli's law relates gravity, pressure and velocity, via conservation of energy
2) Similar to a string, tension acts as a restoring force
- The 2d version of tension is called surface tension (and the 3d version is pressure of Bernoulli's law)
1) Gravity waves involve circular motion in the plane,
- Since water s incompressible to a good approximation, the water has to 'roll' out of the way
- Thus while the surface is a 2d wave, water waves are really 3d waves!
- Normal waves are also irrotational - no vortices, which allows application of potential theory
- There is also a 'wave function' ¢(x,z,t) in the bulk of the water, matched to the surface

1) Potential Theory

5 gru=Dd then J-=-v (x,2) = -0
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https://web.archive.org/web/20190323221938/https:/physics.info/waves/animation-surface-wave.html
https://en.wikipedia.org/wiki/Surface_tension
https://upload.wikimedia.org/wikipedia/commons/b/be/Shallow_water_wave.gif
https://upload.wikimedia.org/wikipedia/commons/4/4a/Deep_water_wave.gif
https://en.wikipedia.org/wiki/Wind_wave
https://en.wikipedia.org/wiki/Airy_wave_theory
https://en.wikipedia.org/wiki/Stokes_wave
https://en.wikipedia.org/wiki/Cnoidal_wave

2) Surface tension - https://en.wikipedia.org/wiki/Surface tension
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https://en.wikipedia.org/wiki/Surface_tension

Google images: cloud waves
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