Friction Factors, Boundary Layers

3.044 March 28, 2005

Mechanics:
m Problem Set 4 due Wednesday
m Problem Set 5 due next Monday

Today's lecture:
m Friction factor and drag in a tube
m Boundary layer, friction factor and drag on a flat plate

Inclusions and Bubbles: Drag Force

Roughly speaking: sum of viscous drag and kinetic energy terms
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Tube Flow Friction Factor

Image removed for copyright reasons.

Please see:
Fig. 3.2 in Poirier, D. R., and G. H. Geiger. Transport Phenomena in Materials Processing.
Warrendale, PA: The Minerals, Metals and Materials Society, 1994.

Boundary Layers
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AN Why 5.0, not 3.6?
' Continuity: y-veloc > 0,
carries slow fluid upward
1% BL profile: Convective momentum
5 = 3.6\/0x/Un transport!




