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OUESTION ONE [Compulsory] (30 Marks)

A rectangular channel whose bottom width is 4.0 m carries a discharge of Q =3
m3/sec, having Manning roughness coefficient of n = 0.02 and the channel bottom
slope is So=0.004.

a) Compute the normal and critical depth [8 marks]

b) Classify the flow regime using Froude Number, flow depth and channel bed
slope [7 marks]

c) Obtain the specific energy of this reach [4 marks]

d) Calculate minimum specific energy [2 marks]

e) Obtain the alternate depth [4 marks]

f) Draw the specific energy curve for the above discharge [5 marks]
QUESTION TWO [20 Marks]

a) For a depth of 5 m in the symmetrical compound section shown in Fig. Q2.
Assume the flood plains and the main channel have the same bottom slope of
0.001, and Manning n for the main channel and for the floodplain are 0.021 and
0.039 respectively. Determine the discharge through the compound channel

[14 marks]

1L§ r~5m»1 |-5m+—{¥ _2_J1

|
4L 4fm J4
{ % i
L‘" 20m —‘*l

Figure Q2
b) A spillway has a discharge of 1.2 m%s per m width occurring over it from a
reservoir 5 m high. What depth will exist downstream of the hydraulic jump?
Assume negligible losses over the spillway [6 marks]
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QUESTION THREE [20 marks]
a) A concrete lined circular channel of 2 m diameter has a bed slope of 1 in 1000.
Determine the flowrate and velocity for i) maximum discharge condition ii)
maximum velocity condition. Take C =50 [10 marks]
b) A weir is installed across a rectangular open channel thereby raising the flow
depth from 1.2 m in a normal flow to 2 m at the weir. The width of the channel is
15 m and it is laid to a slope of 1 in 10000. Find an approximate length of the
backwater curve considering the average velocity, average depth and average
slope midway between the two sections. Take n=0.012. [10 marks]

QUESTION FOUR [20 marks]
a) Water is flowing in a pipe of 150 mm diameter with a velocity of 2:5 m/s when
it is suddenly brought to rest by closing the valve. Find the pressure rise
assuming pipe is elastic, E = 206 GN/m? Poisson’s ratio = 0-25 and bulk modulus
for water = 2:06 GN/m?. Pipe wall is 5 mm thick [4 marks]

b) A single-acting reciprocating pump, running at 60 rpm., delivers 0.53 m’ of
water per minute. The diameter of the piston is 200 mm and stroke length 300
mm. The suction and delivery heads are 4 m and 12 m respectively. Determine:
(i) Theoretical discharge, (ii) Co-efficient of discharge, (iii) Percentage slip of the
pump, and (iv) Power required to run the pump. [8 marks]

¢) A horizontal pipe of 75 mm diameter is joined by sudden enlargement to 100

mm diameter pipe. Water is flowing through it at a rate of 3 m*/min. Find the

loss of head due to abrupt expansion and the pressure difference in the two pipes
[4 marks]
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