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COURSE OUTLINE

Introduction: Outstanding problems in fluid physics
Definition of fluid; statistical mechanics
Hydrostatics, mass continuity

The Bernoulli Equation

The shallow-water equations

Gravity waves

Hydraulic jumps, bores

Surface waves
Potential flow

Kelvin’s circulation theorem
Forces on objects
Some real-world problems

Compressible flow

Thermodynamics

Sound waves

Shocks

Bernoulli Equation for compressible flows

Stratified flows

Internal waves
Flow over topography

Rotating flows

Barotropic flows, point vortices
Rossby waves
Baroclinic flows

Instabilities

Convection
Rayleigh shear flow instability
Kelvin-Helmholtz instability

Viscous flows

Stress

The Navier-Stokes equations
Viscous dissipation

Ekman layers

Turbulence

Physics of fluid phenomena

Stellar dynamics
Hurricanes
Superfluids
Other
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KM_ . z VERTICAL PROJEGCTION

U T— < STREAMLINES
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PRESSURE AND WIND
T O\/
: 3

FiG. 3. Buoyancy-dominated hydrostatic flow over an isolated two-dimensional ridge,
given by (2.56). The disturbance is composed of vertically propogating internal gravity
waves of the sort shown in Fig. 1b. The evident upstream tilt of the phase lines indicates
that disturbance energy is propagating upward away from the mountain. The maximum
wind speed and minimum pressure occur on the lee slope of the ridge. The mountain height

hm = 1 km, the half-width a 10 km, the mean wind speed U = 10 m/sec, the Brunt-
Vaisala frequency N = 0.01 sec™', and the vertical wavelength L, = 27 U/N = 6.28 km.

(From Queney, 1948.)
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