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1. Au ﬂows ﬁom a pipe into the region between two paraHei mrcular d1sks as shown in F1g 1.

" The fluid velocity in the gap between the disks is closely approximated by V=V R/r, where
R is the radius of the disk, r is the radial coordinate, and ¥} is the fluid velocity at the edge
of the disk. Determine the acceleration for » =2, or 3 ft if V=5 ft/s and R =3ft. (2043)
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2. A water turbine wheel rotates at the rate of 50 rpm in the direction shown in Fig. 2. The
inner radius, r,, of the blade row is 2 ft, and the outer radius, ry, is 4 ft. The absolute
velocity vector at the turbine rotor entrance makes an angle of 20° with the tangential
direction. The inlet blade angle is 60" relative to the tangential direction. The blade outlet
angle is 120°. The flowrate is 20 ft*/s. For the flow tangent to the rotor blade surface at
inlet and outlet, determine an appropriate constant blade height, 4, and the corresponding
power available at the rotor shaft (1hp=5501t - Ib/s). (2053)
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3. A viscous, incompressible fluid flows between the two infinite, vertical, paraliel plates of
Fig. 3. Determine, by use of the Navier-Stokes equations, an expression for the pressure
gradient in the direction of flow. Express your answer in terms of the mean velocity.
Assume that the flow is laminér, steady, and uniform.

Direction of flow
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4. For a certain fluid flow problem it is known that both the Froude number and the Weber
number (= pV?¢/o, where p: density, ¥ : velocity, ¢: length and ¢ : surface tension)
are important dimensionless parameters. If the problem is to be studied by usinga 1 : 15
scale model, determine the required surface tension scale if the density scale is equal to 1.
The model and prototype operate in the same gravitational field.

5. The two flat plates shown in Fig. 4 are to have the same drag. Determine the upstream
velocity Us in terms of U, and n. Assume laminar flow. Explain your answer physically.
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