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1.a)
 Find an expression for the water propelling force and the work done per second on a tank which is  provided with an orifice through which jet of water is coming out and the tank is free to move.





 b) 
A jet of water 7.5 cm in diameter having velocity of 20 m/s strikes a series of the flat plates arranged around the periphery of a wheel such that each plate appears successively before the jet. If the plates are moving at a velocity of 5 m/s, compute the force exerted by the jet on the plate, the work done per second on the plate and the efficiency of the jet.
2 a)
What are guide vanes? 


   b)
Define flow ratio and speed ratio? 
       

   c)
What are the disadvantages of an outward flow turbine? 
3.
A quarter-scale turbine model is tested under a head of 11 meters. The full scale 

turbine is required to work under a head of 30 meters and to run at 428 rpm. At 
what speed must the model be run, if it develops 132 hp and uses 1.08 cumec at 
this speed; what power will be obtained from the full scale turbine? State also 
the type of turbine.
4.
With the help of a sketch, explain the variation of velocity and acceleration in the suction and delivery pipes due to acceleration of the piston in a reciprocating pump. 











5.a)
What are the types of centrifugal pumps? Explain with the help of neat sketches where necessary.










   b)
Draw the out let velocity triangle for radial vane of a centrifugal pump. What is preventing? Why is it needed in a centrifugal pump?

6.
A centrifugal pump runs at 800 rpm and delivers 5 m3/ sec against a head of 7 m. The impeller has an outer diameter of 25 cm and 
width of 5 cm at out let. If the vane angle at out let is 50( , determine the manometric efficiency. Find the specific speed.

7. a)
Describe with a neat sketch the working of a hydraulic ram.
b) Water is supplied at the rate of 25 liters per second from a height of 4 m to a hydraulic ram installation.  The ram rises 2.5 liters of water per second to a height of 20m from the level of the ram.  Determine the efficiencies of the ram.
8.    Explain any two machine tool operations using hydraulic circuits.
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1.a) 
Show that the efficiency of a free jet striking  a series of flat plates mounted on the periphery of a wheel normally can never exceed 50%.

  b) 
A rectangular plate weighing 58.86 N is suspended vertically by a hinge on the top horizontal edge. The center of gravity of the plate is 10 cm from the hinge. A horizontal jet of water 2 cm diameter, whose axis is 15 cm below the hinge impinges normally on the plate with a velocity of 5 m/s. Find the horizontal force applied at the center of gravity to maintain the plate in its vertical position. Find the corresponding velocity of the jet if the plate is deflected through 30o and the same force continues to act at the C.G of the plate.


 2.a)
 What do you mean by inward and outward flow turbines? 



       b)
  Differentiate between impulse and reaction turbines. Give examples. 
3.
 A model of a Francis turbine one-fifth of full size, develops 30.8 KW at 305 rpm, 

 under a head of 2.5 m. Find  the speed and power of full size turbine operating                          

 under a head of 6m.

4.a)
What are the factors which influence the speed of a reciprocating pump?
   b)
   Show from first principle, the work saved against friction in the delivery pipe of a                                                        


 single-acting reciprocating pump by fitting air vessel is 84.8%.

5.a)
What are the different components of a centrifugal pump? Show them with the help of a neat sketch.









   b)

What is the pressure at the eye of a centrifugal pump?  What  is the limitation on                
              this  pressure?

6.a)
Why do we provide kinematics similarity between model and prototype?  

b)
Two homologous pumps A and B will run at same speed of 600 rpm. The discharge and head of pump A are 0.4 m3 / sec and 50 m respectively. Determine the discharge of pump B to lift the discharge by 30 m.
7. a)
Differentiate between a Hydraulic ram and a centrifugal pump.

    b)
A hydraulic ram is used to lift 4 lps of water to a height of 25m using 72 lps of water from a supply tank 3.1m above the ram.  If the delivery pipe is 63.5 mm in diameter and 155m long, determine the efficiencies of the ram.  Take f = 0.014 for the pipe.
8.
Classify different types of valves and explain the working of any one with a neat sketch.
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1. A jet of water 5 cm in diameter having a velocity of 20 m/s impinges tangentially on a series of vanes, which when stationary deflect the jet through an angle of 120o. Calculate the magnitude of the resultant force on the vanes when they are (a) Stationary (b) Moving with a velocity of 10 m/s in the same direction as the jet. Also determine the work done per second and the efficiency for the case (b). 
2. What is governing of turbine? Describe with a sketch the working of a system to                      regulate the speed of a Pelton turbine?
    3.
A hydroelectric power station requires a turbine producing 3MW at 250 rpm 


under a head of 25m. Calculate the specific speed of the turbine. Estimate the 

runner diameter if the speed ratio is 0.70 and suggest the type of the turbine and runner.
 
4.a)
What is an air vessel? Describe the function of air vessel in reciprocating pumps.
b)
Find the saving in work done against friction in the delivery of a double acting reciprocating pump by fitting air vessels. 
5.a)
Explain how the centrifugal pump is  equivalent to the reverse of a reaction 

turbine.










b) Differentiate between (i) Mechanical efficiency
(ii) Volumetric efficiency

(iii)
Manometric efficiency.
6.a)
What is the phenomenon of cavitations  Where will it occur in  centrifugal pump?










  b)
When will the kinematics similarity exist between model and prototype? 


7. a)
Describe with the help of a schematic diagram the construction, working and performance of a hydraulic ram.

    b)
The diameter of ram of a hydraulic press is 300 mm and the diameter of the plunger is 500 mm.  If the force applied to the plunger is 500 N, determine the weight lifted by the press.
8. Power is to be transmitted hydraulically to a distance of 8 km by means of a number of 10 cm pipes laid horizontally, for which the coefficient of friction may be taken as 0.03.  The pressure at the accumulator is maintained constant at     66.5 Kg/cm2.  Determine the number of pipes required to ensure an efficiency of at least 92 percent when the power delivered is 220 h.p.
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1. Water impinges on a smooth moving curved vane under the following conditions. Velocity of the vane = 15 m/s, Direction of jet at entry to vane = 300 to the direction of the vane, velocity of jet = 30 m/s. At the exit side the wane makes an angle of 1700 with the direction of motion of the vane. Find (a) the vane angle at entry so that the water strikes the vanes tangentially (b) the absolute velocity of the water after leaving the vane and its direction (c) the work done on the vanes per kg of water supplied.
2. Sketch a Francis turbine and explain clearly its working principle. Under what circumstances will it be a good choice.

3.a)
What do you means by the characteristic curves of a turbine? 



   b)
A turbine develops 10,000 HP under a head of 30 Meters at 120 rpm. Calculate 

the specific speed of the turbine and state the type of turbine?  
4.a)
Derive an expression for the head lost due to friction in suction and delivery pipes of a reciprocating pump. 







b)
Draw an indicator diagram considering the effect of acceleration and friction in suction and delivery pipes. Find an expression for the work done per second in case of single acting reciprocating pump. 
5.a)
What is the difference between  (i) static head and
(ii)total head. 

Explain with the help of a sketch.








   b)
  Derive the equation for the work done by the impeller of a 

  centrifugal pump
6.a)
What do you understand by multistage pump? When do you use them? 

b)
What do you understand by pumps in parallel? When do you connect the pumps in parallel ?
7. a)
Describe the principle of operation of a hydraulic ram and discuss limitations of this device in relation to head and discharge.

   b)
Forty h.p are required to be supplied to the ram of a press from an accumulator through a 15 cm diameter pipe 1000m long.  If the loss in transmission is to be 2.5 per cent, find the area of the press ram which is loaded with 100 tons.  Take Darcy’s f for pipe as 0.04.
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8. a)
Obtain the condition for maximum efficiency in transmission of power through a pipe line.

    b)
A power transmission pipe 10 cm diameter and 500 m long is fitted with a nozzle at the exit.  The inlet is from a lake with water level 60 m lever the discharge nozzle.  Taking f = 0.03, calculate the maximum power which can be transmitted and the diameter of the nozzle required.
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