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2. 1t is often assumed that “sharp objects can cut through the air better than blunt ones.” Based on this
assumption, the drag on the object shown in Fig. P2 shouid be less when the wind blows from right to left than when

it blows from left to right. FExperiments show that the opposite is true. Explain.
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3. A certain spillway for a dam is 20 m wide and is designed to carry 125 m’/s at flood stage. A 1:15 model
is constructed to study the flow characteristics through the spillway. Determine the required model width and

flowrate. What operating time for the model corresponds to a 24-hr period in the prototype? The effects of

surface tension and viscosity are to be neglected.

4. Water flows down the sloping ramp %% i ) shown in Fig. P4 with negligible viscous effects. The flow is
uniform at sections (1) and (2). For the conditions given, show that three solutions for the downstream depth, A, ,

are obtained by use of the Bernoulli and continuity equations. However, show that only two of these solutions are

realistic. Determine these values. Y / / / y / / vl
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5. A long horizontal two-dimensional channe] of height s carries a steady fully-developed laminar flow of air
in the x-direction caused by a constant negative pressure gradient dp/dx. (There is no flow or change in the
z -direction.) A very thin layer of water of constant thickness & flows along the bottom of the channel, as shown
in Fig. P5. The water layer thickncss & is much less than the channel height %, and the viscosity u, of water
is much greater than that of air, g,. In terms of the flow parameters k2, &, 4,, A, and dp/dx, derive
expressions for (a) the shear stress on the air-water interface, assuming the water layer has no effect on the air flow,
and (b) the velocity profile u(y) in the water layer, assuming the shear stress on the water surface has the value of

(a). (c) Show that the direct effect of the pressure gradient on u(y) is small.




