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1. a) 
Obtain an expression for the force exerted by  a jet of water on a fixed vertical plate in the direction of the jet.





b) 
A jet of water of diameter 7.5 cm moving with a velocity of 25 m/s strikes a fixed plate in such a way that the angle between the jet and plate is 60o. Find the force exerted by the jet on the plate in the direction normal to the plate and in the direction of the jet.



2. a)
What is a draft tube? Give various types? 

    b)
How can cavitation be detected and prevented and give their effects? 

3. a)
Define the term unit speed, unit power and specific speed as used in connection with the operation of a hydraulic machine.


b)
A 1/5 scale model of a reaction turbine has an output of 5 kW when tested under a head of 2 m and at a speed of 600 rpm. Find the speed and power developed by the prototype when working under a head of 8 m.
 

4. a)
Derive an expression for pressure head in the cylinder during delivery stroke of a reciprocating pump with air vessel.

b)
A cylinder of a double acting-reciprocating pump is 150mm in diameter and 300mm in stroke. The pump is running at 30r.p.m and discharges water to a height of 12m. The diameter and length of the delivery pipe are 100mm and 30m respectively. If a large air vessel is fitted in the delivery pipe at a distance of 2m from the center of the pump, find the pressure head in the cylinder at the beginning of the delivery stroke. 



5. a)
Derive the equation for the head developed by the impeller in a centrifugal pump.









    b)
Derive the equation for minimum starting speed of a centrifugal pump.

6. a)
What are necessary conditions for complete similarity to exist between model and prototype.









    b)
What is specific speed of a centrifugal pump? What is its use?

7. 
The diameter of ram of a hydraulic crane is 200 mm.  The velocity ratio is 6.  The intensity of pressure of water supplied to the crane is 8 Mpa.  The efficiency of the crane is 60%.  Determine (a) load lifted by the crane (b) volume of water required to lift the load through 10 m.
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8. a)
Show that for maximum power transmission the head lost due to friction is equal to one-third the head at inlet.

    b)
100 h.p. is to be transmitted, the pressure at the inlet of the pipe being 70 kg/cm2.  If the pressure drop per kilometer is 0.43 kg/cm2 and if f = 0.006, find the diameter of the pipe and the efficiency of transmission for 16 kilometres.
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1. a) 
Derive an expression for the force exerted by a jet of water on an inclined fixed plate in the direction of the jet.





 b) 
A jet of water of diameter 5 cm strikes a fixed plate in such a way that the angle between the plate and the jet is 30o. The force exerted in the direction of jet is 1471.5 N. Determine the rate of flow of water.

2. a)
In what regions in a turbine cavitation is likely to occur? 

    b)
How can cavitation be avoided? 

    c)
What is the difference between a propeller and a Kaplan turbine? 

3. a)
Deduce an expression for the specific speed of a hydraulic turbine and explain the selection of turbines based on specific speed.


b)
Tests were conducted on a Francis turbine of 8 m diameter under a head of 9 m. The turbine running at 240 rpm developed 85 kW and the water consumption was 1.2 m3/sec. If the same turbine is operated under a head of 16 m, predict its new speed, discharge and power developed.

4. a)
Derive an expression for pressure head in the cylinder during suction stroke of a reciprocating pump with air vessel.. 







b)
A single acting reciprocating pump has a plunger diameter of 250 mm and stroke length of 450 mm. The suction pipe is 125 mm diameter and 12 m long with a suction lift of 3 metres. An air vessel is fitted to the suction pipe at a distance of 1.5 m from the cylinder and 10.5 m from the sump of water level. If the barometer reads 10.0 m of water and separation takes place at 2.5 m vacuum, find the speed at which the crank can operate without separation to occur. Take f = 0.01.

5. a)
Why will the centrifugal pump function only when started at or above minimum speed?       











b)
Why is the pump called centrifugal pump? How is the centrifugal action present Inside the casing?

6. a)
Derive the equation for specific speed of a centrifugal pump from basics .


    b)
What are the unit quantities?  Derive their expressions.
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7.
The intensity of pressure of water supplied to a hydraulic crane is 5 Mpa.  The load lifted by the crane is 50 KN through a height of 9m. The efficiency of the crane is 50%.  The stroke to diameter ratio of the ram is 5:1.  Find (i) Volume displaced by the ram (ii) the diameter of the ram.

8. a)
A pipe 7.5 cm in diameter and 250 m long has a nozzle fitted at the discharge end.  The total head at the inlet to the pipe is 40 m.  Taking f=0.01 for the pipe, determine the maximum power transmitted.

    b)
What is a gear pump and state the difference between an internal and an external type of such pump.
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1. a) 
Find an expression for the force exerted by a jet on stationary curved plate, when the jet strikes the curved plate at the center.




 b) 
A jet of water of diameter 5 cm moving with a velocity of 40 m/s strikes a curved fixed symmetrical plate at the center. Find the force exerted by the jet of water in the direction of the jet, if the jet is deflected through an angle of 120o at the outlet of the curved plate.



2. a)
What are the advantages of Kaplan turbine over the propeller type? 

    b)
Define speed ratio and flow ratio of a Kaplan turbine? 

    c)
Under what conditions Kaplan turbine are suited? 

3. a)
Define Cavitation. Why does it occur and what are its effects?

b)
A Francis turbine works under a head of 25 m and produces 11760 kW while running at 120 rpm. The turbine has been installed at a station where atmospheric pressure is 10 m of water and vapor pressure is 0.20 m of water. Calculate the maximum height of the straight draft tube for the turbine. 

4. a)
Derive the expressions for work done against friction with and without air vessels in a reciprocating pump. 








b)
A single acting reciprocating pump, running at 60 r.p.m has a plunger diameter of 250 mm and a stroke of 500mm. The delivery pipe is 100mm diameter and 50 m long. If the motion of the pump is simple harmonic, find the power required to overcome friction of the delivery pipe when no air vessel is fitted. Assume             f = 0.01.

5. a)
Explain  the leakage losses in centrifugal pumps?




b)
The impeller tips of a centrifugal pump have radii of 10 cm and 30 cm.  Determine the minimum starting speed at which delivery will commence against a static head of 15m.


6. a)
What are the common problems associated with the working of a  centrifugal pump ? What are their remedial measures?






    b)
What are the similarity laws? What is the significance of each law? 
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7.
A hydraulic crane is to lift 22000 Kg mass through 15 m at 1.5 m/s once every 2 minutes.  The velocity ratio of pulley system is 6 with efficiency of 75%.  The crane cylinder is 225 mm in diameter and the effect of packing friction amounts to 5% of the total fluid force.  The crane is fed from an accumulator which is supplied with fluid from a pump at a steady state.  Find (a) the necessary pressure in the crane cylinder (b) the duty of the pump and (c) the minimum capacity of the accumulator.

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. a) 
Derive an expression for the force exerted by a jet on a stationary curved plate, when the jet strikes the curved plate at one end tangentially when the plate is symmetrical.








b) 
A jet of water of diameter 10 cm moving with a velocity of 30 m/s strikes a curved fixed symmetrical plate at the center. Find the force exerted by the jet of water in the direction of the jet if the jet is deflected through an angle of 120o at the outlet of the curved plate.



2. a)
Why is Pelton wheel suitable for high heads only?

    b)
When are multijet Pelton wheels used?

    c)
What are the empirical rules adopted for the size of the buckets of a Pelton
wheel?

    d)
How is the number of buckets for a Pelton wheel selected?

3. a)
Establish relationship for Speed, discharge and Power between two turbines which are geometrically similar.



     

b)
In a hydroelectric generating plant, there are four similar turbines of total output 2,20,000 kW. Each turbine is 90 % efficient and runs at 100 rpm under a head of 65 m. It is proposed to test the model of the above turbines in a flume where discharge is 400 litres per second under a head of 4 m. Work out the size (scale ratio) of the model. Also calculate the model speed and power expected from the model.


4. a)
Derive an expression for the discharge of water into and from air vessel fitted to the delivery pipe of a single acting reciprocating pump. 


b)
A double acting reciprocating pump, running at 60 r.p.m has a plunger diameter of 250 mm and a stroke of 500mm. The delivery pipe is 100mm diameter and    50 m long. If the motion of the pump is simple harmonic, find the power required to overcome friction of the delivery pipe when no air vessel is fitted. Assume            f = 0.01.

5. a)
A centrifugal pump requires a minimum starting speed of 1100  rpm. If the outer and inner diameters of the impeller are 45 cm and 25 cm respectively, what will be the net head developed.



b)
Explain the effect of number of blades on manometric efficiency of a centrifugal pump.
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6. a)
When does the geometric similarity exist between model and prototype?  

    b)
What is priming? What is its necessity? Explain the procedure to do priming.

7.
The diameter of ram of a hydraulic crane is 150 mm and the velocity ratio between the movements of the load and ram is 6. Water is supplied through a   37.5 mm diameter pipe 480 m long.  The pressure at the inlet of the pipe is 7.554 Mpa.  The coefficient of friction for the pipe is 0.04.  The pressure required to overcome mechanical losses is 588.6 Kpa.  Find out (a) maximum speed at which a load of 11.134 KN can be lifted (b) The load and speed of lifting corresponding to maximum power available from the crane.

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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