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What is Stokes flow?
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Stokes flow = negligible inertia/internal friction dominates

Very viscous Very slow Very small
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Stokes equations
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Properties of Stokes flow ¢
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@Linear (in forcing and BCs)
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Properties of Stokes flow (ctd.)
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* Harmonic solutions 0




Theorems of Stokes Flow

Lemma. Let (u”(x),0°(x)) be the Stokes flow on volume V
(with body force f = 0) and u(x) be any incompressible field on

V. Then we have
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Theorems of Stokes Flow

Lemma. Let (u”(x),0°(x)) be the Stokes flow on volume V
(with body force f = 0) and u(x) be any incompressible field on

V. Then we ha
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Corollary (Lorentz reciprocal theorem). Let (ul(x),o!(x)) and (u?(x),0?%(x)) be two
Stokes flows on the same volume V', with different boundary conditions. Then
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oV oV

Froof Aﬂmo\»n Lemma wike  (u% ) = (u'5u?)
Cowhu) = [uwru') 0



Theorems of Stokes Flow

Lemma. Let (u”(x),0°(x)) be the Stokes flow on volume V
(with body force f = 0) and u(x) be any incompressible field on
V. Then we have
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Theorem (Uniqueness). There is a unique Stokes flow (u®(x), o (x)) on a volume V, for
given boundary conditions u”(x) = U(x) on OV
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Final remarks

« Remember to attempt the exercises for this topic before

the live session on

2pm Thursday, 8 October

* Go on YouTube and search “reversibility of Stokes flow”

* If you find any typos/mistakes in the PDF notes, please
email me at mt599@cam.ac.uk

Thank Yyou for watehing!



