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1.a) 
Obtain an expression for the force on the inclined plate moving  in the direction of the jet .   Also get the expression for the work done per second by the jet on the plate. 








 
   b) 
A jet of water moving at 12 m/s impinges on a concave shaped vane to deflect the jet through 120o when stationary.  If the vane is moving at 5m/s, find the angle of jet so that there is no shock at inlet. Also compute the absolute velocity of jet at exit both in magnitude and direction and the work done per second per N of water. Assume that the vane is smooth.





2.a)      How do you classify water turbines? 

   b)
Define and explain different efficiencies of a water turbine.

3.a)
Write a short note on the factors influencing the performance of turbines?

   b)
Obtain an expression for the specific speed of a turbine?                             
4.a)
What is a reciprocating pump? Describe the principle and working of a reciprocating pump.   









b)
A Single acting-reciprocating pump has a plunger of diameter 300mm and of stroke of 200mm. If the speed of the pump is 30 r.p.m and it delivers 6.5 litres/sec of water, find the coefficient of discharge and percentage slip of the pump.


5.a)
What is the basic  principle applied to find the work done on water in centrifugal pump?
Explain in detail.



   b)
A centrifugal pump delivers water against a net head of 10 m at a  speed of 1000 rpm. The vanes are curved backward and make an  angle of 30 degrees. The impeller outside diameter is 30 cm and  has a width of 5 cm at the outlet. Determine the discharge if  manometric efficiency is 95%.


6.a)
When will the dynamic similarity exist between model and prototype? 


b)
Two geometrically similar pumps are to run at the same speed of  1100 rpm. One of the pumps lifts 0.1 m3/sec to a head of 16 m. Determine the head of the other pump to lift half of the discharge.
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7. a)
What do you understand by Hydraulic Accumulator?  Derive an expression for the capacity of an accumulator.

    b)
An accumulator transmits 50 KW power through a 150 mm pipe line 250 m long.  The loss of head due to friction is 2.5 percent.  The diameter of the ram is 750mm.  The coefficient of friction is 0.03.  Determine the load on the ram.

8. a)
What are hydraulic systems?   Describe briefly a hydrostatic and hydro-kinetic system and cite examples.

    b)
Describe the principle of working of a vane pump with a neat sketch.
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1.a) 
Obtain an expression  for the force exerted by a jet of water on an unsymmetrical moving curved plate when the jet strikes tangentially at one of the lips. Sketch the velocity triangles at inlet and at outlet. 





b) 
A jet of water moving at 20 m/s impinges on a symmetrical curved vane shaped to deflect the jet through 120o. If the vane is moving at 5 m/s, find the angle of the jet so that there is no shock at inlet. Also determine the absolute velocity at exit in magnitude and direction and the work done.





2.a)
Explain various types of water wheels? 

   b)
Differentiate between radial flow and parallel flow turbine
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 Metres at 120 rpm. Calculate 

the specific speed of the turbine and state the type of turbine?                    
4.a)
Why is a reciprocating pump called a positive displacement pump? Where are reciprocating pumps suitable?   




b)
A single acting reciprocating pump having a bore of 150mm diameter and a stroke of 300mm discharges 200 litres of water per minute at 40 r.p.m. Neglecting losses, find:   

i.)Theoretical discharge in litres/min  ii)Coefficient of discharge 
iii)Slip of the pump. 




5.a)
What are the hydraulic losses associated with centrifugal pumps?         
   b)
The discharge of a centrifugal pump is 0.38 m3 / sec and runs at a speed of 1500 rpm. The head developed is 15 m. The width of the  impeller at out let is 5 cm and the diameter is 75 cm.  The manometric  efficiency is 0.8. Estimate the blade angle at outlet.

6.a)
A centrifugal pump lifts 0.03m3/ sec of water to a height of 25 m at  an      efficiency of 74%. The pump runs at a speed of 1200 rpm. Determine (i) The specific speed and (ii) The power of the motor attached to pump.

    b)
What is the limitation on the suction lift of a centrifugal pump?
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7. a)
Differentiate between Hydraulic Accumulator and a Differential accumulator.

    b)
The diameter of the ram of an accumulator is 500mm and the stroke is 759 mm.  It is loaded with 1.25 MN of total weight.  If the packing friction of the ram is 0.5 percent of the weight on the ram, calculate the power delivered to the mains, if the ram falls steadily at the rate of the stroke in 125 seconds and the pumps are delivering simultaneously at the rate of 2 m3 per minute.
8. a)
Describe the construction and working of a gear pump.

    b)
What is the effect of change in speed and temperature of liquid in case of a gear pump?
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1.a) 
Explain the jet propulsion of ships  with neat sketches.   


b) 
A ship whose resistance is 25000 N is to be driven at 5 m/s by means of a jet of water directed under water. The velocity of the jet is to be 7.5 m/s relative to the ship. The efficiency of the pump operating the jet is estimated to be 80%, the frictional resistance of the pipes being equal to 3 m of water. Calculate (i) the HP required to drive the pump (ii) the over all efficiency of the system when the water enters the ship through an inlet facing ahead.



2.a)
Explain the functions of a draft tube?

   b)
List the factors controlling the selection of a water 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)
List different types of reciprocating pumps. On a sketch of reciprocating pump, name different parts. 









b)
A double acting reciprocating pump has a stoke of 300mm and a piston of 150mm diameter. The delivery and suction heads are 26m and 4m respectively. If the pump is working at 60 r.p.m, find the power required to drive the pump with 50% efficiency 

5.a)
What are the mechanical losses in the working of a centrifugal  pump?


b)
The impeller of a centrifugal pump has outer diameter of 40 cm and inner diameter of 20 cm. The blade angle at outlet is 30(. The speed of the impeller is 1450 rpm. The velocity of flow at inlet and out let is same at 2.2 m/ sec. Find head developed if manometric   efficiency is 75%, absolute velocity at out let and blade angle at inlet.

6.a)
Determine the number of impellers of a multi stage pump to lift 4.2m3/ sec to a height of 185 m running at 700 rpm. The specific speed need not exceed 700.

    b)
Derive the equation for limiting suction lift of a centrifugal pump.
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7. a)
Enumerate the types of accumulators and sketch and explain the working of one of them.



    b)
What load would be necessary to produce an intensity of pressure of 700 Kpa, if the diameters of two rams of a differential hydraulic accumulator are 70 and 80 mm respectively?  Neglect friction.

8. a)
Write a note on the characteristics of a gear pump.

    b)
Describe in short a vane type of pump.
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1.a) 
Prove that the moment of the momentum flux across an area  about any axis equals the momentum of all the external forces applied at the center  of the area about the same axis.







b) 
The resistance of a ship is given by (5.55 U6 + 978 U1.9) N at a speed of U m/s. It is driven by a jet propulsion with intakes facing forward, the efficiency of the jet drive being 0.8 and the efficiency of the pumps is 0.72. The vessel is to be driven at 3.4 m/s. Find the mass of water to be pumped per second and the power required to drive the pump.



2.a)
Draw typical velocity triangles at the hub and outer edge of a runner blade of Kaplan turbine?

   b)
Why are the blades of Kaplan turbine warped? 
3.a)
One Pelton wheel develops 15MW power under a head of 360m at 450 rpm. What is its specific speed? What would be its normal speed and output under a head of 145m?
   b)
Explain what you understand by unit speed, unit power and unit discharge of turbine.

4.a)
Distinguish between coefficient of discharge and slip of a reciprocating pump? When can the slip be negative?     






b)
A single acting reciprocating pump has plunger diameter of 200mm and stroke length 300mm. The suction pipe is 100mm diameter and 8m long. The pump draws water 4m below the cylinder axis at 30 r.p.m. Find pressure head on the piston at the beginning of the suction stroke. Assume f = 0.01 and atmospheric pressure head = 10.3m of water.


5.a)
The working data of a centrifugal pump is as given below. Find the discharge.




Speed 





:1200 rpm




 Net head




:10m




Outer blade angle



:30(



Outer diameter



:25 cm




Outer width




:4 cm




Manometric efficiency


:70%



b)
Explain the effect of the number of blades on the head developed in centrifugal pump.
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6.a)
Water is to be lifted from a deep well by 95m . A number of similar pumps are available with a design speed of 1000 rpm and a specific speed of 900. The capacity of pumps is 0.15m3/ sec. How many pumps will be required and how should they be connected?





         
    b)  
Derive an expression for specific speed of a centrifugal pump.
         

7. a)
What is a Hydraulic accumulator?  Discuss the merits and demerits of weight loaded and air-hydraulic accumulator.

    b)
Water is supplied to an accumulator at a pressure of 150 Kpa.  The diameter of the ram is 2m and the lift is 10m.  Determine the capacity of the accumulator and the total weight placed on the ram.

8.
Explain different types of fluid control valves with neat sketches.
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