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1.a) 
Prove that for a channel of circular section the depth of flow d = 0.95 D for maximum discharge where d = depth of flow and D = diameter of circular channel.

    b) 
The cross‑section of an open channel consists of semi‑circular bottom 1.20 m in diameter and with vertical sides. If the depth of water is 1.20 m and the bed slope is 1 in 2500, calculate the discharge. Take Chezy's C as 65.

2.a)
Show that for an open channel of any section Froude number is unity when the   specific force for a given discharge is minimum.

b)
Calculate the critical specific depth, critical velocity and critical specific energy for a flow of 12 m3/S in a rectangular channel of width 3.5 m and energy coefficient 1.1. What is the state of flow when the depth is 0.9 m? What is the Froude number at this depth?

3.

Explain the phenomenon of hydraulic jump and the significance of froude                                 number Derive the required equations.

4.

Define the following dimensionless numbers with their suitability 
         i.
Reynold’s Number

        ii. 
Froude’s Number

        iii. 
Euler’s Number

        iv.
Weber Number.

5.a)
Show that the force exerted by a jet of water on an inclined fixed plate in the direction of the jet is given by  

     
F = (aV2sin2(. Where a = area of the jet, V = velocity of the

     
jet, ( = inclination of the plate with the jet.





b) A jet of water of diameter 50mm moving with a velocity of 20m/sec strikes a fixed plate in such a way that the angle between the jet and the plate is 600. Find the force exerted by the jet on the plate 

i. In the direction normal to the plate

   ii
In the direction of the jet.
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6.
An inward flow reaction turbine has inner and outer diameter of the wheel as 
350mm and 750mm respectively. The vanes radial at inlet and the discharge is 
radial of outlet. The water enters the vane at an angle of 120. Assuming the 
velocity of flow to be constant and equal to 3.5m/sec, find 

a) The speed of the wheel and 


b)  The vane angle at outlet. 
7.a)
Tests were conducted on a Francis turbine of 0.8m diameter under a head of 9m. 
The turbine developed 115 KW running at 240 rpm and consuming 1.2 m3/sec. 
If the same turbine is operated under a head of 16m predict its new speed, discharge and power.









   b)
What are the requirements of a governor in hydropower? Installation?
8.(a)
Define static and manometric head of a centrifugal pump. State the different types of head losses which may occur in a pump installation.


b)
A centrifugal pump lifts water under a static head of 36m of water of which 4m is    suction lift. Suction and delivery pipes are both 15 cm in diameter. The head loss in suction pipe is 1.8 m and in delivery pipe 7m. The impeller is 38 cm in diameter and 2.5 cm wide at mouth and revolves at 1200 rpm. Its exit blade angle is 35(. If the manometric efficiency of the pump is 82%, determine the discharge and pressure at the suction and delivery branches of the pump.
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1.a) 
Derive the conditions for the most economical triangular channel section.

   b)    
A sewer pipe is laid on a slope of 1 in 3000 and is to carry 2.5 m3/s when the pipe flows full. What size pipe should be used if n in Manning formula is 0.015?

2.a)
 What do you mean by critical slope of an open channel. How do you evaluate it? 

    b)
 Construct the specific force diagram for a discharge of 2.5 m 3/S through a       rectangular channel of width 2 m. using the diagram, estimate the critical depth minimum’ specific force and conjugate depths for a specific force of 1. 1 m3. The following depths of flow may be used in computations and in drawing the graph: 0.3, 0.4, 0.5, 0.6, 0.7 and 0.9 m.
3.

Derive the dynamic equation for gradually varied flow.
4.a)
What are the two systems adopted to express derived units

   b)
Write an account of the role of model testing in  the analysis of hydraulic         structure.

   c)
What are the considerations influencing the selection of a scale for a model. 
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 f the vane at inlet and leaves at an angle of 900 to the direction of motion of the vane t outlet. Draw the velocity triangles at inlet and outlet and determine the vane angles t inlet and outlet so that the water enters and leaves the vane without shock. 
6.
An outward flow reaction turbine has inner and outer diameter of the wheel as 
1000mm and 2000 mm respectively. The water enters the vane at an angle of 200 
and leaves the vane radially. If the velocity of flow remains constant at 10m/sec 
and the speed of the wheel is 300rpm, find the vane angles at inlet and outlet. 

7.a)
A model turbine 1m in diameter acting under a head of 2m runs at 150 rpm. 
Estimate the scale ratio if the prototype develops 20 KW under a head of  225 m
with a  specific speed of 100.








    b)
What are the physical indicators for the presence of cavitation in turbine          
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8.(a)
What are the limitations for installing a centrifugal pump above the liquid surface in the sump ?



b)
A centrifugal pump has to work against a head of 25 m at a speed of 850 rpm. The flow component of the velocity at outlet is 2.5 m/s. The outlet vane angle is 40(. If the discharge of the pump is 0.25 cumec find i)  The diameter of the impeller and  ii)  The width of impeller at outlet. Neglect losses.
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1.a) 
Explain how the velocity is distributed in an open channel section.

   b) 
An open channel of trapezoidal section, 2.5 m at the base and having sides inclined at 600 to the horizontal, has a bed slope of 1 in 500. It is found that when the flow is 1.5 m3/s the depth of water in the channel is 0.5 m. Assuming the validity of the Manning's formula., calculate the flow when the depth is 0.7 m.

2.a)    For a wide rectangular channel, derive the relation between critical depth and             discharge, critical depth and minimum   specific energy.

  b)

A rectangular channel 7.5m wide carries 12 cumecs of water with a velocity of     1.5 m /sec. Compute the specific energy also find the depth of flow in the channel when the specific energy would be minimum. What will be the value of critical velocity as well as minimum specific energy? 

3.         How  are various surface profiles in gradually varied flow classified depending on

the relative magnitude of actual depth (d), normal depth (do) and critical depth                      (dc)?
4.a)
What do you mean by model testing ? What are pre requisites for model testing?

   b) 
Properties of a structure can be calculated by analytical method and by model 



analysis, which is more suitable? Why?

5.
A jet of water having a velocity of 20m/sec strikes a curved vane, which is moving with a velocity of 10m/sec. The jet makes an angle of 200 with the direction of motion 
of vane at inlet and leaves at an angle of 1300 to the direction of motion of the vane at outlet. Calculate

a) Vane angles, so that the water enters and leaves the vane without shock

b) Work done per second per unit weight of water striking the vane.
6. 
A Kaplan turbine develops 60,000 kw of power under a head of 25m with an 
overall efficiency of 90%. Taking the value of flow ratio ( =0.5, speed ratio       
(= 1.6, the hub diameter as 0.35 times the diameter of the runner, find 

i. The diameter of the runner

ii. The speed of the turbine 

iii. The specific speed of the turbine
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7.a)
What is kinematic similarity ? What is its significance?




   b)
A turbine develops 1900 KW at 500 rpm  under a net head of 22m. Its diameter is 
2.5m. A model of 1:5 is tested under a head of  4m. Estimate the size, speed, discharge and power developed by the model. Assume an efficiency of 82%.
8.(a)
If a centrifugal pump does not deliver any water when started, what may be the probable causes and how can they be remedied ?

b)
The impeller of a centrifugal pump is 35 cm outside diameter and 17.5 cm internal diameter. The vane angles of the impeller at inlet and outlet are 30( and 25( respectively. The pump runs at 1400 rpm. The velocity of flow through the impeller is constant. Find the work done by the impeller per second per kg of water.
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1.a) 
Explain Kinetic energy correction and momentum energy correction factors.


   b) 
A field drain of triangular section has side slopes of 1 upon 2 and carries water at  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.

2.a)
What are the factors that influence the selection of a site for a stream gauging     station

  b)       Following velocities were recorded in a stream with a current meter.

	 Depth above bed (m) 
	 0         
	1
	2
	3
	4

	 Velocity (m/sec)
	 0       
	0.5
	0.7
	0.8
	0.8


 Find the discharge per unit width of stream near the point of measurement. Depth of flow at the point was 5m.

3.
Water flows at a steady and uniform depth of 2 m in an open channel of rectangular cross – section having base width equal to 5 m and laid at a slope of 1 in 100. It is desired to obtain critical flow in the channel by providing a hump in the bed. Calculate hump height and sketch the flow profile. Consider the value of Mannings rugosity coefficient n = 0.02 for the channel surface. 

 4.      Assuming that the viscous force F exerted by a fluid on a sphere of diameter D 

            depends on the viscosity (, mass density of the fluid “(”, and the velocity of the 
             sphere (, obtain  an expression for the viscous force. 

5.
Show that when a jet of water impinges on a series of curved vanes, the maximum 
efficiency is obtained when the vanes are semi-circular in cross-section.
6.a)
What is a draft tube? Why is it used in a reaction turbine? Explain with the help of 
sketches two different types of draft tubes. 






   b)
How do you find the efficiency of draft tube?
7.a)
What are different unit quantities?








   b)
Where does the cavitation occur in turbine?
   c)
A model turbine constructed to a scale of 1/10 was tested under a head of 8m at 400 rpm. Determine the rpm of the prototype and the ratio of the powers developed by the model and the prototype if the prototype works under a head of 100m.

Contd…2

Code No: 310101


      -2-




Set.No: 4

8.(a)
What are characteristic curves and what is their use ?



(b)
A centrifugal pump runs at 1540 rpm and discharges 120 lps against a head of 25 m. If the diameter of the impeller is 25 cm and its width is 8 cm, find the vane angle at the outer periphery. The manometric efficiency of the pump is 75%.









#$#$#.

Set.No:1





Set.No:3





Set.No:2





Set.No:4





(8 Marks)














