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BACHELOR OF TECHNOLOGY IN CIVIL ENGINEERING Y3S2 

ECT 3351 HYDRAULICS III 

JANUARY 2022 

EXAMINATION 

TIME :2 hours  

INSTRUCTIONS TO CANDIDATES 

• This paper contains five questions 

• Attempt question one and any other two questions 

QUESTION ONE 

a) Explain how surge tanks work using sketches  (2mks) 

b) A large tank resting on the floor maintains water upto a height of 6m. A circular orifice of 15mm 

diameter is located 1.2m above the floor level. For Cv=0.96 and Cc=0.62, determine the discharge 

and horizontal distance from the tank where the jet will strike the ground (4mks) 

c) Hydrological data from a certain catchment area found that the maximum rainfall expected is 

0.2million cubic meters. The amount of runoff from this that is expected to reach a reservoir in  

80% after which the excess passes over a weir. Determine the length of the weir if water is not to 

rise more than 400mm above the crest. take coefficient of discharge 0.61            (2mks)  

d) If the water level coincides with the top of the top of the stepped  notch shown in the figure 

below. Determine the discharge through the notch given that Cd= 0.6 for all the section. All the 

dimensions are given in mm  (4mks) 

e) Two reservoir are connected by a pipe of 100mm diameter and 3km long, the difference in 

surface being 20m. If a loop of 50mm diameter connected to the last 1.5km of the pipeline as 

shown in the figure below. Determine the  increase in discharge in m3/s (6mks) 

Take coefficient of friction for the pipes in both cases to be 0.01 
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f) Water is to be supplied to the inhabitant of a college campus through a supply main 

The following is given  

Distance of reservoir from the campus 3000m 

Number of inhabitants 4000 

Consumption of water per day of each inhabitant =180 litres  

Loss of head due to friction =18m 

Co-efficient of friction for the pipe f=0.007  

If half of the daily supply is pumped in 8 hours determine the size of the supply main (6mks) 

g) A concrete pipe 300mm diameter and 5km long carries water into a reservoir at a rate of 

10,000m3/ day. Determine the pressure build up in the pump if a valve provide on the 

downstream side is closed in time given below and determine if the pipe will bust in both cases if 

the safe pressure is 2MPa for the pipe used.  Take C as 1460m/s, Assume the pipe is rigid in both 

cases  (6mks)  

i) 3 seconds  

ii) 16 seconds  

QUESTION TWO 

a) Describe the main types of water distribution system giving their advantages and disadvantage 

(8mks) 

b) Two tanks of dimension 9 by 6m and 6 by 3 m are connected by a circular orifice at the bottom 

of diameter 150mm. At the time of opening the orifice the level of water in the larger tank was 

4m higher than that in the smaller one. Determine the time taken for 27m3 of water to flow. Take 

coefficient of discharge for the orifice as 0.64      (7mks)  

c) A trapezoidal notch is 1.2m wide at the top and 45mm at the bottom and is 300mm high. 

Determine the discharge through the notch if the water head is 225mm. take coefficient of 

discharge as 0.6 (5mks)  
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QUESTION THREE 

a) Using a sketch describe the relationship between pressure and velocity head in pipes (4mks) 

b) A valve is provided at the end of a cast iron pipe of diameter 150mm and of thickness 10mm. Water is 

flowing through the pipe which is suddenly stopped by closing the valve. If the rise of pressure due to 

sudden closure of the valve is 196.2N/cm2 , determine the maximum velocity of water. Take K for water 

as 19.62 * 106N/cm2   (5mks)  

c) A compound pipeline 1650m long is made up of different sections of pipes as shown in table 

below. If this pipeline is to be replaced by a pipe of uniform diameter determine the diameter of 

this new pipe if the total length and coefficient of friction are to remain the same. (3mks)  

Length (m) 900 450 300 

Diameter (mm) 450 375 300 

 

d) A pipe that is 1.8km long has a diameter of 0.2m connects two reservoirs that have a difference 

in water surface of 30m. The pipe crosses a ridge whose summit is 7.5m above the upper 

reservoir. If the pressure at the apex is not to fall below 7.5 below the atmosphere determine 

i) The discharge to the lower reservoir in litres per second ( 3mks)  

ii) The minimum depth of the trench that should be excavated below the summit (5mks)  

Take f= 0.008 and atmospheric pressure head as 10.3m of water  

QUESTION FOUR 

a) Describe the various types of mouthpieces giving examples and sketch in each case ( 6mks)  

b) Two tanks of diameters 8 and 3 meters are connected by a 300m long and 250mm diameter pipe. 

The level of water in the bigger tank is 10m higher than that in the smaller tank. Determine the 

time take for 1800lirtres of water to flow. Take f =0.0075 (7mks) 

c) Two reservoirs that have a difference of water level as 12.5m are connected through a pipe that is 

4km long and of a diameter of 500mm. A third reservoir, whose water level is 15m below the 

upper reservoir, is connected using a pipeline that is 1.5km at a distance of 1km form the 

entrance of the upper reservoir. Determine the diameter of this third pipe such that discharge to 

the two lower tanks is the same. Take f= 0.008 for all the pipes (7mks).  

QUESTION FIVE 

In a simple ring main ABCD, shown in the diagram below, water is supplied at A at the rate of 

0.2m3/s and drawn off at B, C and D at the rate of 0.05m3/s, 0.09 m3/s and 0.06 m3/s respectively, If 

the loss of head obeys the law of h= KQ2. Determine the flow rate in pipes AB, BC, CD and DA 
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using the Darcy Weisbarch equation flQ2/3d5and assume flow in pipe AB to be 0.10 m3/s. The 

following table gives additional information      (20mks) 

(Hint: Use the first iteration as the flow in each of the pipes) 

 

 

 

 

 

 

 

 

Pipe  Length  

(m) 

Diameter (mm) Friction factor 

(-)  

AB 1000 200 0.001 

BC 700 200 0.001 

CD 

AD 

900 

750 

200 

200 

0.001 

0.001 


