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i The velocity distribution for laminar flow betwesn parallel plates is given by
1
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( \ O/“\ where h is the distance separating the plates and the origin is placed midway between the 3
plates. Consider flow of water at 15°C with maximum speed of 0.03 m/s and & = 5 mm. — ~ .
Calculate the force on a 0.3 m? sectien of the lower plate and give its direction. M‘- ! »L°10 N *SEC / W'\.l
&

3\ Consider the flow field given by T = axtyl — by] + c2k wherea = Tm™ - 574,
% p =3t ande = 2m~! -5, Determine (a) the numbez of dimensions of the flow,
[ (b) ifitisa possible incompressible flow, and (c) the acceleration of a fluid particle at
( \0 /03 point (s ¥ 2y = 3. L, 2).
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(1)What is the “ vortex™? Please write down the expression of velocity
potential and stream function for the vortex motion. Also explain the
difference between free vortex and forced vortex. (15%)

(1) Please use Navier-Stokes equations (cylindrical ceerdimates) to derive
the expression for the axial velocity for the flow thireugli-a horizontal
circular tube with radius R . (assume the flow is parallel to the walls
so that Vv 0 4 Uy =0) (15%)

(2) The pressure drop needed to force water through a horizontal 1-in.
diameter pipe is 0.6 psi for every 12-ft length of pipe. Determine the
shear stress on the pipe wall. Determine the shear stress at distance 0.3
and 0.5 in. away from the pipe wall. (20%)



