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l GIVEN  The velocity distribution for the flow of a Newtonian ~ where V is the mean velacity. The fluid has a viscosity of
®  fluid between two wide, parallel plates’) ) isgiven 2N-s/m’ Also, V=06m/sand k = 5 mm. Q
by the equation ( \ O /U \
57 2 FIND Determine: (a) the shearing stress acting on the bottom
[ i (_) ] wall, and (b) the shearing stress acting on a plane paralle] to the
walls and passing through the centerline (midplane).

GIVEN Waterat15°C(x = 112 % 10 m¥s )
o | is to flow from reservoir A to reservoir B through a pipe of
length 520 m and roughness 1.5 X 10™* matarateof @ = 1 m*/s Total length = 520 m
as shown in Fig. The system contains a sharp-edged J
Elevati =
entrance and four flanged 45° elbows, e ":;le 2
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% Standard air enters a 0.3 m diameter duct. The'volume flow rate is 2 m*/min. Deter:
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Table The Function f(n) for the Laminar Boundary Layer
: \ , . along a Flat Plate at Zero Incidence
q\ o LGrinar BQ-\“‘*(\C\T\g Lager ‘P)K'é\qs \/F i
M=y /= f fl=% i
" il 0 e g
E(‘t\)\@\\?\’\ , Y% %&r =0 3 0 0 0 0.3321

0.5 0.0415 0.1659 0.3309
—}‘*—w—\— nzylo L= s 03708 04363 03026
oxn M Y "(‘ ) L 20 0.6500 0.6298 0.2668
. A 25 0.9963 0.7513 0.2174
éﬂg solion (R, §< 3.0 13063 0.8460 0.1614
. _ 3.5 18377 0.9130 0.1078
Q) baunc\os'\% 1&3&*( AicBness = S, 4.0 2.3057 0.9555 0.0642
b o 45 2.7901 0.9795 0.0340
@ Wl Sheart  Sxeess =Ty, 5.0 3.2833 0.9915 0.0159
e cmi Ly . 5.5 3.7806 0.9969 0.0066
® R ICUow Coelfitied, = o 60 4.279 0.9990 0.0024
i ) 6.5 4.7793 0.9997 0.0008
® Q"K‘G\\S =D 7.0 5.2792 0.9999 0.0002
A TP 7.5 5.7792 1.0000 0.0001
WS 8.0 62792 1.0000 0.0000
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(1) The stream function for a certain incompressible flow field is given by
the equation

2 R 2
y=2xd" 54
Show that the velocity field represented by this stream function
satisfies the continuity equation. (15%)

(2) The design of a river model is to be based on Froude number
similarity, and a river depth of 3 m is to correspond to a model depth of
100 mm. Under these conditions what is the prototype velocity
corresponding to a model velocity of 2 m/s ? (20%)

(3) Please describe how the doublet is formed. Also write down the
derivation of the velocity potential and stream function for a doublet.
(20%)



