l The velocity distribution for laminar flow between parallel plates is given by
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\ O/\)\ where h is the distance separating the plates and the origin is placed midway between the <%
: plates. Consider flow of water at 15°C with maximum speed of_0.0f: m/§ anq h = 5 mm. - R i A
Calculate the force on a 0.3 m? section of the lower plate and give its direction. ’)\‘X l "1 \ Q M "&C m-)..

(D\ Consider the flow field given by ¥ = ax?yi — byj + ek, wherea = 1 m™? - s7F,
* b =35 andc = 2m~! -5, Determine (a) the number of dimensions of the flow,

(b) if it is a possible incompressible flow, and (¢) the acceleration of a fiuid patticle at

U
{ | O /\J\ point (%, y,2) = (3. 1,2).

% Standard air enters a 0.3 m diameter duct. The:volume flow rate is 2 m*/min. Deter- x5 —
mine whether the flow is laminar or turbulent. @.... (95 M{\"\'\E} (‘ N= LELKAD e ?
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Table The Function f(n) for the Laminar Boundary Layer
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Fluid Mechanics Qualify Exam (part II) 2009/10

(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 coordinates) to derive
the expression for the axial velocity for the flow through a horizontal
circular tube with radius R . (assume the flow is parallel to the walls
sothat v=w=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%)



