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(1) Reynolds number

(2) Rossby number

(3) Richardson number

(4) Froude number

L (20 )

(1) Boussinesq approximation
(2) ideal flow

(3) vorticity

(4) Newtonian fluids

Please write down the “Euler’s equation” and describe its physical meaning. (10 %)
For a laminar flow, the velocity distribution in a pipe is a parabolic pattern (as shown in

following figure). Please draw the velocity distribution of a turbulent flow in a pipe and

explain why the flow pattern is different. (10 %)

Write down the Navier-Stokes equations for incompressible Newtonian viscous fluid in vector

form and discuss the meaning of each term in the equations. (20 %)

. .. . Ju dv , ow ) .
Please derive the continuity equation, — + — + — = 0, for a three-dimensional, steady

ox  dy dz

incompressible flow with the ideal of “mass conservation of a control volume”. (20 %)



