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Governing Equations
Navier-Stokes equations:

p(g +uVu|=-Vp + pg + uV’u , V-u=0

dt

Boundary Conditions
Normal stress: AnTn =oV-n

Tangential stress: A n-T-s =V o

Stress tensor

nr . T = -pI + u(Vu+(Vu)')
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Marangoni Flows

* flows dominated by the influence of surface tension gradients
Recall tangential stress BC: An-T-s = Vo

= VO may arise due to dependence of o (T,c,I')




Thermocapillary flows

e Marangoni flows induced by temperature gradients O(7)

e surface tension decreases at higher temperature since gas phase
then has more liquid phase molecules



= Marangoni flows induced by temperature gradients

" Navier-Stokes coupled to heat equation through BCs

e.g. thermocapillary drop motion: drops migrate toward heat source



Thermal convection in a plane layer




Thermal convection in a plane layer




THERMAL CONVECTION

Rayleigh-Benard P(T) = p, [1 +a(T - To)]
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