
CE 100 Fall 2A09

t) Viscou$ pipe flow (2S points)

Y"j:l"yr$ougn an inclined prpe. A u-tube manomerer with fluid densiry p. =
l-3,600 kdm' measures the pressure difference between points I and 2 as shown. The
pipe flow is steady so that the fluids in the manometer are stationary.
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a) Find the pressure difference (pr-p2; between sections I and 2. (5 points)
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CE 100 Fall 2009

b) Find the head loss (hr) between sections 1 and 2'(5 points)
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c) Find the net a:rial force exerted by the pipe wall on the flowing water between

sections 1 and 2' (10 Points)
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Finat Exam

d) what value would the manometer show for h if there were no flow in the pipe? (5points)
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3) Groundwater pumping - potential flow Q0 points)

Toxic chemical spills can cause groundwater contamination in the subsurface. A common
treatment approach is to inject clean water into the ground and pump dirty water out,
known as "pump and treat". This creates a capture zone in the flow that can be described
by a Rankine oval. Thus any contaminated water inside the oval can be pumped out and
will no longer flow downstream.

The streamfunction for flow around the

uniform flow and a source/sink pair:
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a) Sketch streamlines inside the oval (use a new sketch below). (4 points)
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b) Find expressions for the velocity components v. and ve. (5 points)

Final Exam
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c) How would you approximate the derivative you needed above for v6 numerically
using a cental finite difference scheme? (3 points)
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d) What is the magnitude of the velocify atF :0? (3 points)
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)vl = Tr^5

Find an expression fr.r thr pressure at r:Lusiogp, as a refe:point far away. (5 points) 
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4) Channel design (30 points)
Water flows in a rectangular channel of width bt = 2m at a rate of q= 2 m2ls.When a
Pjtot tube is placed in the stream, water in the tube rises to a level oi f .+ m above the
channel bottom. Neglect bed slope and friction.
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write the equations you need to solve to determine v/ and y1 for the conditions
thoryn Modify them to produce a single cubic equati,on foithe two possible flow
depths in the channel but do not solve the equation. The roots to your cubic
eqrration are ('J..275, 0^.468, -0.342). Label and describe the two possible
solutions on the specific energy diagram below. (L0 points)
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Final Exam

b) Suppose the channel now transitions from a width of b1 = 2mtobz = 3 m.Calculate the new alternate depths are and show which one will be chosendepending on the choice of upstream depth (i.e. you rrr*ro have two answers andtwo explanations). The roots to your new cubic equation are(L'350, 0.285,'0.235). Label these on your diagram uuou". (10 points)
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CE 100 Fall 2009 Final Exam

c) What will happen to the velocity in the channel if it gets wider and wider?
Explain your reasoning on the energy diagram. (5 points)
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Sketch what a velocity probe (ike the acoustic doppler velocimeter (ADV) which
you used in lab 4) would record if it were placed in the channel. Plot u vs. time.
Also plot <u> vs. depth where < > denotes a time average. Label/describe your
plots. (5 points)

ds{d{sj!'ry

##dd4 Sil*o
s* % {u*}

btrb +^rb*$s4r'!

{rn}
{u} &st,rqsae-.s {p\-ar-ts +4'\-e-

g&W^ ffi# -,{,{eS". rlog**{-* +9 Z€rfr

d'l^+t*{ "};l} & sllg I f*'r*.r* €Stt-h) ,

L % 6sr*ft n"u',"ic* 
Y -ofi 

' 
Lq*

f X inrs@

0ru*sY

Page 14 of L4


	scance100.pdf.pdf
	A9R3F1D.tmp.pdf
	img022.pdf
	img023
	img024
	img025

	scance100.pdf.pdf

