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Question 1

a) Sketch the hydraulic grade line (dashed line) and the total energy line (solid line) for
two series pipes connecting two reservoirs. The first half of the connection pipes has
a larger diameter than the second half. Include secondary losses at the inlet, outlet
and where the diameter size changes. [ marks]

b} Rewrite the Darcy-Weisbach equation in terms of Q rather than V, and solve for D.
This is the equation required for determining the pipe diameter in practical pipeline
design. [6 marks]

c) Two pipes, A and B are connected in series to link two reservoirs in a water supply
system. Pipe A has a diameter of 350 mm, length of 3.4 km and roughness, £ = 0.1
mm, while pipe B has a diameter of 250 mm, length of 1.8 km and roughness, £ = 1
mm. If the flow rate is 100 s, determine the equivalent length of pipe C with
diameter of 310 mm and roughness, £ = 0.4 mm. [12 marks]

d) Describe briefly different methods used to mitigate surge in pipes. [6 marks]

Question 2

Using the Hardy Cross method with two iterations for the square loop shown in Figure Qn 2,
calculate:

a) the flow rates in all the pipes. [20 marks]
b) the pressure heads at points B, C and D, if the pressure head at A is 70 m, and A, B,
C and D have the same elevations. [6 marks]

All pipes are 1 km long and 300 mm in diameter, with roughness of 0.03 mm and
kinematic viscosity of 1.14 x 10 m?s. Use Barr's equation in estimating your friction
factors.
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