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• This paper contains five questions 

• Answer question one and any other two questions 

• Time: 2 hours 

QUESTION ONE 

a) Give two areas where dimensional analysis is applied  (2mks) 

b) State two examples of artificial channels   (2mrks) 

c) Give two distinctions between pipe flow and open channel flow  (2marks)  

d) State two differences between lamina and turbulent flow (2mks) 

e) Explain the working principles of a centrifugal pump  (4mks)   

f) Consider the control volume in the figure given below, a small-time interval δt, to derive the 

continuity equation.  Cleary state the assumptions made.      (5mrk) 
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g) Describe a channel with the most economical section. (2mrks) 

h) Give the conditions for a rectangular section to be the most economical. (2mrks) 

i) A rectangular channel has a cross section of 8m2. Find its size and discharge through the 

most economical section, if bed slope is 1 in 1000. Take C=55.   (3mks) 

j) Sketch and label a plot of the specific energy.  (2mk)  

k) State two categories of waves.    (2mks) 

l) State two key parameters of a wave.    (2mks) 

QUESTION TWO 

a) State five factors to consider when designing an open channel.  (5mrks) 

b) A concrete lined trapezoidal channel with uniform flow has a normal depth of 2m. The base 

width is 5m and the side slopes are equal at a slope of 1:2. Manning's n can be taken as 0.015 

And the bed slope S0 = 0.001.  

Calculate:  

i. Discharge (Q) using Manning’s equation:   (7mks) 

ii. Mean velocity (V)                               (4mks)             

iii.  Reynolds number (Re):  µ =1.14x10-3 Ns/m2  (3mrks) 

iv. Describe the flow based on the above Reynolds Number (1mk) 

 

QUESTION THREE 

a) A trapezoidal channel having bed width of 6m and side slope of 1:1 is discharging water at the 

rate 8m3/s. Calculate the specific energy of water, if the depth of flow in the channel is 2m 

 (5mks). 

b) A cement lined rectangular channel 6m wide carries water at the rate of 15m3/s. Calculate the 

critical depth and the critical velocity  (7mks). 

c) Derive an expression for the critical velocity (��)   (8marks) 

 

QUESTION FOUR 

a) Define the term Cavitation, its effect in relevance to pumps, and one precaution that should be 

taken to prevent it (3mks)  

b) A centrifugal blower has an impeller of outer diameter 500mm and width 75mm with vanes 

set back at 700 to the tangent at the outer periphery. When the blower is delivering air weighing 

1.25kg/m3 at a rate of 3.1m3/s the speed is 900rev/min and the pressure difference across the  



3 
 

 

blower measured by the manometer is 33mm of water.  The power supplied to the blower shaft 

is 1.65kw and the mechanical efficiency is 93%. Assuming radial inlet to the impeller and 

neglecting the thickness of the vanes determine; 

i. The manometric efficiency      (11mks) 

ii.  The overall efficiency      (6marks) 

QUESTION FIVE 

a) Give five applications of hydraulic jump (5mks) 

b) A rectangular channel is 6m wide at the upstream and discharges 1.44m3/s of water at a mean 

velocity of 6m/s into a 6m wide apron with no slope downstream.  

Determine: - 

i) The height of the jump at the apron (8mks)  

ii)  Mean velocity at the apron section (3mks) 

iii)  How much energy is absorbed in the jump (4mks). 

 

 

 

 

 

 


