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1. a)
Explain the terms rapidly varied flow and gradually varied flow.

b)
A trapezoidal channel with side slopes of 1: 1 has to be designed to convey         10m3/s at a velocity of 2m/s, so that the amount of concrete lining for the bed and sides is the minimum.

(i) Calculate the area of lining required for one metre length of the canal.

(ii) If the Rugosity coefficient n = 0.015, calculate the bed slope of the canal for uniform flow.

2. a)
Show that the discharge formula for a trapezoidal channel having Manning’s coefficient n = 0.0126 and carrying maximum flow is given by 

Q = 100 y 8/3 (√1+z 2 – z /2) S01/2.  Where Q is discharge in cubic meters per second, y is depth of flow in the channel of side slope 1 vertical to Z horizontal and S0 is the bed slope of the channel.

b)
A field drain of triangular section has side slopes of 1 upon 2 and carries water at a normal depth of 0.75m. Chezy's C for the channel is 45. Determine the longitudinal slope of the drain for a discharge of 1.2 cumecs. Determine the Froude number and identify the state of flow. Assume α= 1.16.

3. 
A rectangular channel 6 metres wide has a uniform slope of 1 in 2000. Normal flow occurs when there is a constant depth of 0.90 metre and the quantity flowing 
is 8.50 cumec. A dam placed across the channel raises the depth just upstream of the dam to 1.89 metre when 8.50 cumec is flowing. Find how far the depth will be 1.50 metre.

4. a)
What do you mean by dimensionally homogenous equation? 

    b)
What is meant by hydraulic similarity between a model and prototype?
5. 
A jet of water having a velocity of 40m/sec strikes a curved vane, which is moving with a velocity of 20m/sec. The jet makes an angle of 300 with the direction of motion of the vane at inlet and leaves at an angle of 900 to the direction of motion of the vane at outlet. Draw the velocity triangles at inlet and outlet and determine the vane angles 
at inlet and outlet so that the water enters and leaves the vane without shock.
6.  a)
Differentiate between reaction turbines and hydraulic turbines.

     b)
Draw a neat diagram of pelton turbine and explain its working.
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7. a)
Distinguish between specific speed and unit speed of a turbine.

    b)
What are the different types of governors?
8. a)
What is the principle behind a centrifugal pump and derive an expression for the minimum starting speed of a centrifugal pump.
b)
The internal and external diameters of the impeller of a centrifugal pump are       20cm and 40cm respectively. The pump is running at 1200 rpm. The vane angles of the impeller at inlet and outlet are 20( and 30( respectively. The water enters the impeller radially and velocity of flow is constant. Determine the work done by the impeller per kg. of water.
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1. a)
Explain the terms section factor, hydraulic mean depth, wetted perimeter and  conveyance.

    b)
A hydraulically efficient trapezoidal channel has side slopes of 1: 1. It is required to discharge 14 m3/s with a gradient (channel slope) of 1 in 1000. If unlined, the value of Chezy's C is 45. If lined with concrete, the value is 70. If the cost per m3 of excavation is three times, the cost per m2 of lining, will the lined or the unlined channel be cheaper.

2. a)
Discuss the significance and utility of the concept of the specific energy in the study of open channel problems.

b)
In a rectangular channel 3.5 m wide laid at a slope of 0.0036, uniform flow occurs at a depth of 2 m. Find how high can the jump be raised without causing afflux? If the upstream depth of flow is to be raised to 2.5 m, what should be the height of the jump? Take Manning’s n equal to 0.015.

3. a)
Differentiate between G.V.F. and R.V.F

    b)
A sluice gate discharges water into a horizontal rectangular channel with a velocity of 10 m/sec and a depth of flow of 1 m. Determine the depth of flow 
after the hydraulic jump and the consequent loss in total head.

4.
Explain in detail about Rayleigh’s method of dimensional analysis. What are the practical uses?
5. 
A jet of water having a velocity of 15m/sec strikes a curved vane which is moving with a velocity of 5m/sec. The vane is symmetrical and it is so shaped that the jet is deflected through 1200. Find the angle of the jet at inlet of the vane so that there is no shock. What is the absolute velocity of the jet at outlet in magnitude and direction and the work done per second per kg of water? Assume the vane to be smooth.

6. a)
Draw the typical layout of hydroelectric power plant and explain its components. 


    b)
What are the types of efficiencies associated with turbines?
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7. a)
Derive the equation for unit speed and unit discharge of a turbine.
    b)
Where is the location of surge tank in hydro power installation? Explain with a neat sketch.

8. a)
Define the terms:

i)  Priming 

ii) Manometric efficiency

iii) Net positive suction head
 
b)
A centrifugal pump running at 1220 rpm delivers 0.25m3/s against a head of 20m. Calculate the discharge, head and power if the speed is increased to 1440 rpm.
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1. a)
What are the empirical formulae for determining the value of Chezy’s constant? and what is the relation between Manning’s constant and Chezy’s constant?
    b)
A certain stretch of lined trapezoidal channel has one vertical side wall and the other 450 sloping wall. If it is to deliver water at 30m3/ sec with a velocity of          1 m/sec, compute bed width and flow depth for minimum lining area. 

2. a)
What is Froude number? Show that in an open channel flow minimum specific energy at a given flow and maximum flow at a given specific energy occurs when Froude number is unity.

    b)
For purpose of discharge measurement, the width of a rectangular channel is reduced gradually from 3m to 2m and floor is raised by 30cm at a given section. When approaching depth of flow is 2m, what rate of flow will be indicated by a drop of 15cm in the water surface elevation at the contracted section?

3. a)
What are the types of slopes in open channel flow?  

    b)
Water flows at the rate of 1 cumec along a channel of rectangular section 1.60 metres in width. Calculate the critical depth, if a standing wave occurs at a point where the upstream depth is 0.25 metre. What would be the rise in water level produced and the horse power lost in the standing wave?

4. 
Explain in detail about Buckingham’s pi theorem of dimensional analysis. Give one example.

5. 
A jet of water moving at 12m/sec impinges on vane shaped to deflect the jet through 1200 when stationary. If the vane is moving at 5m/sec, find the angle of the jet so that 
there is no shock at inlet. What is the absolute velocity of the jet at exit in magnitude and direction and the work done per second? Assume that the vane is smooth.
6. 
Differentiate between:

a) The impulse and reaction turbines 

b) The radial and axial slow turbines 

c) The inward and outward radial flow turbines 

d) Kaplan and propeller turbines. 
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7. a)
Derive the equation for unit power of a turbine. What is its use?

b)
A Francis turbine constructed to a scale of 1:4 has been tested with a head of 8m and a speed of 400rpm. Determine the rpm of the prototype if the prototype works under a head of 100m.

8. a)
What is the function of the following in a centrifugal pump :

i)  Foot valve     ii)  Impeller     iii)  Delivery valve.

b)
What are the methods of converting high velocity at impeller periphery in pumps to high pressure?


c)
A four stage pump is required to pump 20.5 lps of water against a head of 125m at 2400 rpm. Find the specific speed of the pump.
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1. a)
Derive the condition for the best side slope of the most economical trapezoidal channel.

    b)
Design a concrete lined channel to carry a discharge of 500 cumecs at a slope of 1 in 4000. The side slopes of the channel may be taken as 1: 1. The Manning's roughness coefficient for the lining is 0. 014. Assume permissible velocity in the section as 2.5 m/s.

2. a)
Fluid flows with out friction over a horizontal bed with velocity V and depth d such that V> √gd. To what height must the channel bottom be raised to make the flow just critical?

    b)
A rectangular channel is reduced gradually from 2 m to 1.5 m and the floor is raised by 25cm at a given section. When the approaching depth of flow is 1.5 m, what rate of flow will be indicated, if the flow at the contracted section is at critical depth?

3. a)
What is a critical slope of an open channel?

    b)
A sluice spans a channel of rectangular section 15 metres wide and has an pening 0.60 metre wide and discharges 40 cumec of water. If a hydraulic jump is formed on the downstream side of the sluice determine the probable height of the crest above the upper edge of the sluice. Find also the loss of energy head due to the jump formed.

4. a)
Explain the terms geometrical, kinematic and dynamic similarities.

    b)
Give the uses of  Buckingham’s pi theorem.

5. 
A jet of water 15 mm diameter impinges on a series of cureed vanes exactly at their center and is deflected by 1700. The velocity of the jet is 12 m/sec and the velocity of the vane is 6m /sec. It the vanes are arranged on the periphery of a wheel such that there is at least are one cureed vane always taking the jet of all times, estimate the power developed and the efficiency of the wheel?


6. 
Obtain an expression to the work done per second by water on the runner of a 
Pelton wheel. Hence derive an expression for maximum efficiency of the Pelton 
wheel giving the relationship between the jet speed and the bucket speed.
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7. a)
What are the conditions for the kinematic similarity to exist between model and prototype?


b) How do you compare the performance of a turbine under different working conditions?

8. a)
How are large pumps primed?
b)
What are the different devices that are employed to convert high velocity into high pressure? Sketch and explain the answer.


c)
How does the specific speed help the choice of a correct pump for a given duty?
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