
Exercises for 21/11-2022

Exercise 1

Assume that we introduce a perturbation to a unperturbed viscous flow
such that the resulting velocity is given as u = u0 + u1 and the pressure
as p = p0 + p1 with subscript 0 indicate unperturbed variable and subscript
1 indicate the perturbation variable. Use the Navier-Stokes equations to
derive an equation for the energy balance between the unperturbed flow
and the imposed perturbation without assuming that the latter is small.
The result should be presented as

∂E1

∂t
= T − D

Re
(1)

where E1 is the kinetic energy of the perurbation, T is the energy exchange
between the unperturbed flow and the perturbation, D is the viscous dissi-
pation and Re is the Reynolds number.

Exercise 2

Derive the stability criterion for the Kelvin-Helmholtz instabilty. Is surface
tension important?

Exercise 3

Derive the Reynolds averaged Navier-Stokes equations (RANS).
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