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7-2. Plate
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7-3. IR (Cross flow) The Cylinder in Cross Flow
) 3% &EH(RT)
« Conditions depend on special features of boundary layer development, including
onset at a stagnation point and separation, as well as transition to turbulence.
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Boundary layer
— Stagnation point: Location of zero velocity (#, =0) and maximum pressure.

18 7.4 #HES| XnF Hel

— Followed by boundary layer development under a tavorable pressure gradient
(dp/dx <0) and hence acceleration of the free stream flow (du,, /dx > 0).

— As the rear of the cylinder 1s approached, the pressure must begin to increase.
Hence, there 1s a mmimum in the pressure distribution, p(x), after which boundary
layer development occurs under the influence of an adverse pressure gradient

(dp/dx >0, du,/dx<0).
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7-3. 211 = (Cross flow)
1) 4% &BIC(F)

— Separation occurs when the velocity gradient du/dy|,_, reduces to zero — What features differentiate boundary development for the flat plate in

«Favorable pressite Eradient | Adverse presaurs gradient. > parallel flow from that for tlow over a cylinder?
X ap dp ..
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* Force unposed by the flow is due to the combination of friction and form drag.

The dimensionless form of the drag force 1s
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7-3. 211 = (Cross flow)
1) 4% &BIC(F)
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e Heat Transfer Considerations

bom 71\4/ — The Local Nusselt Number:
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Y, 14— How does the local Nusselt number vary with € for Re;, <2 x 107 ?
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whet 17 ur What conditions are associated with maxima and minima in the variation?
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— How does the local Nusselt number vary with € for Re, > 2x10°?
What conditions are associated with maxima and minima in the variation?

— The Average Nusselt Number ( fup =hD/ A)

Churchill and Bernstemn Correlation:
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— Cylinders of Noncircular Cross Section:
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— Churchill and Bernstein Correlation:
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