Lecture 4

Development of Interfacial BCs



Fluid-Solid Contact: Partial wetting
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18.357: Lecture 5

I. Interfacial boundary conditions

II. Fluid statics: menisci, floating bodies

John W. M. Bush



The governing equations



Surface tension: Geometry

Along a contour C bounding a surface S there is a tensile force
per unit length O acting in the S direction

liquid

Net force on S: gﬂGS dl = ff()‘(V'ﬂ)n dS + ffVGdS
s s

C

curvature Marangoni
pressure stress

1) normal curvature pressure gV -n resists surface deformation

2) tangential Marangoni stresses may arise from VO



Governing Equations
Navier-Stokes equations:

p(g +uVu|=-Vp + pg + uV’u , V-u=0

dt

Boundary Conditions
Normal stress: n-Tn!l =0cV-'n

Tangential stress: n-T-s|l =V o

Stress tensor

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

An-T-s = Vo




flows dominated by the influence of surface tension gradients

may arise due to dependence of

fueled by alcohol
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