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Fall 2010

Problem Set 8

Crrawdy cwrrends are fows droven by horssontal density prachients. They are extremely common

in peophysical settings: examples include thunderstorm ountBows, muodslides, avalanches, and pyro-
clastic How. Here we'll examine some of the How properties of mscous pravity corrents; picture the

spreading of a blob of molasses. We will work mm two dimensions. For thes problem, refer to the
following figmre:
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From H. E. Huppert, J. Fluid Mech, 121, 43 58 (1982).

Why = this type of How i called a gravity current? 'What are the droving forces” How do
v expect the How to evolve? What s the meaming of the exponent o

We can apprisdimate a viscous pravity current as a Stokes How, so that the equation of motion
15 a balance betwesn pressure pradients and viseous forces. Assuming that the pressure 15
hydrostatic m the vertical direction, what = the pressure distnbution?

Show that the horssontal velocity of the current 15 given by
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where g’ gApfe s the reduced gravity, Clearly state the sssomptions yon make about the
physical system.

Aside from the mHow at the far left of the bgore, the volune of Hmd in the body of the
current cannot change. [se this fact to show that the equation of motion for the height b of

the current 13 a1 , 4 W
idh q i (hﬂL) 0.
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What are the boundary conditions”

9. This equation admits a self-similar solution. We'll approach this solution in a slightly differ-

ent way from the last problem set. Similarity solutions cannot depend on the independent
variabless non-algebraically. So, we can write sirmilarity formes
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where A, IF, m and n are to be determined amd 5y = the valoe of i at the nose of the curment.
Show that the equation for & can be written as

(FOFY + %{30! + Nyk - %{Eu ~ 1) =0,

where y — 4j /7y and primes denote differentiation with respect to y. What are A, B, m, and
n?



