Viscous Flow, Drag Force
3.044 March 16, 2005

Mechanics:
m Problem Set 4 due March 30

B Mid-term course evals today
m Notes and slides catch-up...

Today's lecture:

m Flow rate and average velocity
m Drag force on a sphere

®m Reynolds number

Muddy from 3/14

Derivation error: generation includes radius

Flow rate, and related new topic: average velocity




Diffusion

Heat conduction

Fluid flow

‘What's conserved?
Local density

Units of flux
Conservation equation®
Constitutive equation
Diffusivity

Result**

Convective flux

New result™”
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*QOunly considering diffusive fluxes. © in fluid constit. means matrix transpose. **For uniform properties,

Tew + Tyy T Tzz = 0, Toy = Tyz = —Ozy = —Oyx




Inclusions and Bubbles: Stokec Flow
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Fluid velocity around a bubble:
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Inclusions and Bubbles: Drag Force

Roughly speaking: sum of viscous drag and kinetic energy terms
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