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1.a)
Explain the terms impact of jets and jet propulsion.

b) Water is flowing through a pipe at the end of which a nozzle is fitted.  The diameter of the nozzle is 10 cm and the head of water at the center of nozzle is 100m.  Find the force exerted by the jet of water on a fixed vertical plate.  The coefficient of velocity is 0.95.

2.a)
How power plants are classified?  How do you classify water turbines?

b) What is the difference between impulse and reaction turbines?

3.
A Kaplan turbine develops a power of 1490 KW  under a head of 6m.  The turbine is set 2.5m above the tail water level.  A vacuum gauge inserted at the turbine outlet records a suction head of 3.1m.  If the turbine efficiency is 85% what will be the efficiency of draft tube having inlet diameter of 3m?

4.a)
What is a reciprocating pump?  Describe and principle and working of a reciprocating pump.

b) A single acting-reciprocating pump has a plunger of diameter 300mm and 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 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.

6.a)
Why is it necessary to keep geometric similarity between model and prototype?

b) A centrifugal pump lifts a discharge of 0.25 m3/sec of water by 30 m at a speed of 1100 rpm.  The blade angle at outlet is 300 and velocity of flow is 3m/sec at out let.  Determine the diameter and width of impeller at outlet.  The hydraulic efficiency is 80%.

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 750 mm.  The coefficient of friction is 0.03.  Determine the load on 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)
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 600.  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)
Give the functions of the casting of a Pelton turbine.

b) Explain the different efficiencies of a water turbine.

3.
A reaction turbine is supplied with 100 m3 of water per second under an average head of 150 m.  The runner diameter is 3.6 m at inlet and 2.4m at outlet.  Its inlet vane angle is 1200.  Assuming radial discharge at 15 m/s breadth of wheel being constant and hydraulic efficiency of 90%.  Find the power produced and the speed of the machine.

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.  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)
Explain how the centrifugal pump is the reverse of a reaction turbine.

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

6.a)
Explain NPSH.  What is its significance?

b) A centrifugal pump lifts 0.8 m3/sec to a height of 16 m at 1400 rpm.  The manometric efficiency is 80%.  If the blade angle at the outlet is 350 and velocity of flow 1.5 m/sec, estimate outer diameter of the impeller and its width.

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)
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 300.  The force exerted in the direction of jet is 1471.5 N.  Determine the rate of flow of water.

2.
An inward flow reaction turbine works under a head of 30 metres.  The external and internal diameters are 1.25 metres and 0.80 metre respectively.  The angle of the guide vanes is 150 and the moving vanes are radial at entrance.  The radial velocity of flow through the runner is constant and there is no velocity of whirl at outlet.  Find the speed of the runner and the outlet vane angle.

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

b) A single acting reciprocating pump, having plunger diameter 125mm and stroke length 300mm is drawing water from a depth of 4m from the axis of the cylinder at 30 r.p.m.  The length and diameter of suction pipe is 9m and 75mm respectively.  Find the pressure head on the piston of the pump at the beginning and end of the stoke, if the barometers reads 10.3m of water.

4.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.

5.a)
Why do we provide kinematic 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.

6.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.

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

b) Describe in short a vane type of pump.

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

b) List the factors controlling the selection of a water turbine?
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1.a)
Draw typical velocity triangles at the hub and outer edge of a runner blade of Kaplan turbine?

b) Explain about cavitation?

2.
A double overhung Pelton wheel is coupled to an electric generator producing 40 MW under an effective head of 400m.  Estimate the jet diameter mean diameter of the runner, synchronous speed and specific speed when the generator efficiency is 95%, hydraulic efficiency 85%, Cv=0.97, speed ratio = 0.46 and jet ratio = 12.

3.a)
Explain the working principle of reciprocating pump with sketches.

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.

4.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 1200 at the outlet of the curved plate.

5.a)
Draw the outlet velocity triangle for backward curved vane of a centrifugal pump.

b) Explain the working of a centrifugal pump with the help of a neat sketch.

6.a)
What are different priming devices?  Explain their uses.

b) A centrifugal pump runs at 800 rpm and delivers 5 m3/sec against a head of 7m.  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 500, determine the manometric efficiency.  Find the specific speed.

7.a)
Explain the principle and working of a Hydraulic intensifier.

b) The diameters of the fixed ram and the fixed cylinder of intensifier are 100 and 200 mm respectively.  The intensity of pressure of water supplied to the fixed cylinder is 2.5 Mpa.  Determine the intensity of pressure of the water flowing through the fixed ram.

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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