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(40%) Answ

{a) Please write dowy

S

Please specify the chara

(b) please use two English keywords to characterize laminar and turbulent flows

(c ) Is the entrance length longer for laminar flow than for turbulent flow? Why?

(d} Please write down the expressions for

nse Cartesian coordinates

(e) Please define Darcy’s friction factor, {  Please write down the relation between { fand Re for laminar

pipe flow,

(f) Please define hydraulic diameter? Please write down the equation with variahles defined and calculate it
for a flow through parallel plates
(g) Please use words, illustration diagrams and equations to define separation points

(h) Please define boundary layer thickness & and write down the relating equation with Reynolds number

for flows over a plate

(i) Please describe and write down the equation for no slip condition, what is it for?

j) Please list the design guidelines of the shape to minimize the drag for a flying object?
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(10%)An idealized velocity distribution is given by u = — v =——, w=0, Calculate (a) the
1+ 1+ 28

streamline; (b) the pathline; and (c) the streakline which pass through the point (Xo,,,0) at time t=0

(10%) Consider a piston moving with velocity U in one end of a cylinder of diameter D. Liquid leaves the
b

open end with a conical velocity profile and a maximum velocity V.  Develop an expression for the volume

flow rate leaving through the exhaust port.
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{istribution for flow
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(12%) Please
the continuity equation

7.






