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DIPLOMA Civil Y2S1 CIVIL ENGINEERING 

ECV 2202 ENGINEERING HYDRAULICS (exam) 

Time: 1 hr. 30 min. 

Instructions:  

i. Answer question ONE compulsory and any TWO questions. 
ii. Use non-programmable scientific calculators  
iii. Charts will be provided 

QUESTION ONE 

 
a) Discuss any three geometric properties considered in design an open channel. (3mks)  
b) State three forces influencing flow types in open channels. (3mks) 
c) A pipe transmits water from a tank A to point C that is lower than water 

level in the tank by 4 m. The pipe is 10 mm diameter and 15 m long. The 
highest point on the pipe B is 1.5 m above water level in the tank and 5 m 
long from the tank. The friction factor (4 f) is 0.08, with sharp inlet and 
outlet to the pipe. 

  
 

 

i. Determine the velocity of water leaving the pipe at C? (3mks)  

ii.  Calculate the pressure in the pipe at the point B? (3mks) 
 

d) Discuss the effect of viscosity forces on fluids through open channel flows. (3mks) 
e) A trapezoidal channel with side slopes of 2/3, a depth of 2 m, a bottom 

width of 8 m and a channel slope of 0.0009 has a discharge of 56 m3/s. 
Find the Manning’s n. (6mks) 

 
f) The diagram shows a pump delivering water through as pipe 35 mm bore to a tank. Find 

the pressure at point (1) when the flow rate is 1.4 dm3/s. The density of water is 1000 
kg/m3. The loss of pressure due to friction is 50 kPa. (7mks) 
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g) Discuss causes of energy losses in fluids flowing through pipes (2mks) 

 

QUESTION TWO 

a) Water flows in a rectangular, concrete, open channel that is 12 m wide. The channel slope 
is 0.0028. If the velocity of the flow is 6 m/s, find the depth of the flow. (n = 0.013). 
(5mks) 

 
b) Discuss how gravity forces influence flow in open channels. (3mks) 
c) A pipe 1 m diameter and 15 km long transmits water of velocity of 1 m/sec. The friction 

coefficient of pipe is 0.005. Calculate the head loss due to friction? (3mks) 
d) Explain the meaning of the following expression trying to explain the energy line slope 

with the aid of a clear and elaborate sketch. (4mks) 
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QUESTION THREE 

a) State and explain four types of prismatic open channels. (4mks) 
b) Explain the following terms as used in open channel flows  

i. Steady and unsteady open channel flow (2mks) 
ii.  Uniform and non-uniform open channel flow (2mks) 
iii.  Uniform Steady Flow and Non-Uniform Steady Flows (2mks) 

c) Water flows in a rectangular, concrete, open channel that is 12 m wide at a depth of 2.5m. 
The channel slope is 0.0028. Find the water velocity and the flow rate. (n = 0.013). 
(6mks) 

QUESTION FOUR 
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a) Discuss any four factors affecting Manning’s Roughness Coefficient  (4mks) 
b) Water flows in the triangular steel channel shown in the figure below. Find the depth of 

flow if the channel slope is 0.0015 and the discharge is 0.22 m3/s. (n=0.014). (7mks) 

 

c) A pipe, 40 m long, is connected to a water tank at one end and flows freely in 
atmosphere at the other end. The diameter of pipe is 15 cm for first 25 m from 
the tank, and then the diameter is suddenly enlarged to 30 cm. Height of water in 
the tank is 8 m above the centre of pipe. Darcy’s coefficient is 0.01. Determine 
the discharge neglecting minor losses? (4mks) 

 

 

 

 

*THE END* 


