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Question 1

(a) Differentiate between steady uniform flow and unsteady uniform flow.
(b) 1. What do you understand by the term ‘waterhammer’?

ii. Discuss four (4) factors that can reduce the effect of water hammer.

(c) A rectangular cross-section tank, 3 m by 4 m located in Elizade University Senate building is
filled with water up to a depth of 3 m. Calculate the time to reduce the volume in the tank by
60% if the discharge is via a 40 mm diameter pipe, 8§ m long, for which a friction factor of
0.005 may be assumed and the separation losses may be represented by a k value of 0.9 Assume
final discharge of 3 m below tank base level.

Question 2
(a) A rectangular channel 8 m wide, carries 20 m* /s when flowing 1 m deep. Calculate:
i. Specific energy. ii. Is the flow subcritical or supercritical?

(b) Determine the period of oscillation of a U-tube containing 5 litres of water. The cross-sectional
area is 270 mm?. Neglect friction.

(c) Water at a temperature of 20 °C flows through a pipe system 15 mm wall, E = 2.0 x 10° Nm=,
Assume that the effects of longitudinal strain, as represented by the inclusion of Poisson’s ratio

may be neglected and wave propagation velocity is 181 ms™. Calculate the pipe diameter. Take
Bulk modulus as 2 x 10° Nm™,
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Question 3

(a) i ist 6 Jpphmll(m areas of Navier-Stoke
(b) globe valve (k=3) at the end of a pipe 732 m long
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(c) Derive Navier-Stoke’s equation (2-D) in rectangular coordinates

Question 4

(a) With the aid of diagram, describe the development of boundary layer along a flat ;.)Iatc.

(b) i. List and explain 4 factors affecting transition from laminar to turbulent flow regime.
ii. Briefly explain the effect of pressure gradient on boundary layer development

(c) Determine the ratio of momentum thickness to the boundary layer thickness when the layer
velocity profile is given by:
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Where u is the velocity at a height y above the surface and the flow free stream velocity is U

Question 5

(a) What do you understand by the term “Open Channel Flow”?

(b)  Most flows rarely attain full uniform flow due to several factors. State and explain three
(3) of these factors.

(c)  Anopen channel has a cross-section in the form of a trapezium as shown in Fi 12. Q5b
with a bottom width B of 4 m and side slopes of 1 vertical to 1.5 horizontal. Assuming
the roughness coefficient n is 0.025, the bed slope is 1 in 1500 and the depth of the
water is 1.2 m. Find the volume rate of flow Q using Kutter formula.
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Fig. Q5b

Page 2 of 2



Formulae
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