
Mandatory assignment 1

In the theoretical section you are to derive the Rayleigh-Plesset equation by
using the principle of energy conservation. The energies taken into account
are 1) the kinetic energy:
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with R being the bubble radius, ρ the outer liquid density and ur the bubble
surface velocity. 2) The surface free energy

Es = γA (2)

with γ the surface tension coefficient and A the bubble surface area. 3)
the rate of viscous dissipation in the outer liquid phase which for this setup
reads:

φ =

∫ ∞

R

[
2µ

(
∂ur
∂r

)2

+ 4µ
(ur
r

)2]
(3)

with µ the outer liquid viscosity.
The rest should follow from exercise 4-10 and section 4G-1 in Leal’s book.
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