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& FLORIDA 1y 4 Instructor: Dr. Hui-Kai Xie

Introduction to Fluidics

e [oday:
Surface Tension
Squeeze-Film Damping

—lectrokinetic Effects
» Electroosmotic flow
» Electrophoresis

0 Reading: Senturia, Chapter 13, p.332-349

Lecture 31 by H.K. Xie 11/16/2003
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FLORIDAI Surface Tension

Physics

» Molecules at surface experience different forces than
moles Iin bulk and are energetically at higher energy

» Distributed force called ‘surface tension’ tends to
minimize free surface and attain energy minimum

« suspended liquid tends to form spherical drop (lowest
surface/volume ratio)
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FLORIDA Surface Tension

Physics

» Surface tension, T=[N/m]=[J/m?]

Surface energy (4?1' & ]T L AF
volume [ Arr r

3
« smaller bubbles are energetically less favorable

« large forces associated with formation and collapse
(cavitation) of bubbles

» Capillary force
« contact angle, 6 > 2

« 0 depends on liquid, surface roughness, atm | ,@/’T
contamination, roughness, efc.

At equilibrium, total force on fluid in capillary is zero.
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Per Ref Senturia, Microsystem Design, p.321
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