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1.a)
Derive an expression for the force exerted by a fluid jet on a moving flat plate which is inclined at an angle ( to the jet.

   b)
A jet of water moving at 15 m/s impinges on a symmetrical concave vane shaped to deflect the jet through 140o.  If the vane is moving at 6 m/s, find the angle of the jet so that there is no shock at inlet.  Determine also the abs velocity of exit in magnitude and direction and the work done per unit weight of water.

2.a)
Explain the theory of draft tube.

   b)
An inward flow reaction turbine with radial discharge and with an overall efficiency of 80% is required to develop 150 kw.  The head is 8 m; peripheral velocity of the wheel is 
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; the radial velocity of flow is 
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.  The wheel has to make 150 rpm and the hydraulic losses in the turbine are 22% of the available energy.  Determine (i) angle of the guide blade at the inlet (ii) wheel vane angle at inlet (iii) diameter of the wheel (iv) width of the wheel at inlet.

3.a)
An impulse turbine at best speed produces 92 kw. under a head of 63 m.  By what percent should the speed be increased for a head of 87 m?

   b)
Explain the principle of operation of various centrifugal pumps.

4.a)
What is meant by ‘Priming’ of a pump?

   b)
A centrifugal pump has an impellar 0.5m. outer dia. When running at a speed of 600 rpm.  Delivers water at the rate of 8000 lit/min. against a head of 8.5 m.  The water enters the impellar without whirl and shock.  The inner dia is 0.25m. and the vanes are set back at out let at an angle of 45o and the area of flow which is constant from inlet to outlet of the impellar is 0.06 m2.  Determine (i) the manometric efficiency of the pump (ii) the vane angle at inlet (iii) the least speed at which the pump commences to work.

5.a)
Explain the working of a reciprocating pump.

   b)
A single acting reciprocating pump running at 60 rpm. has a plunger dia. of 0.25 m. and a stroke length of 0.5 m.  The delivery pipe is 0.1 m. dia. and 50 m. long.  If the motion of the piston is simple harmonic, find the power required to over come friction of the delivery pipe, when (i) no air vessel is fitted (ii) a large air vessel is fitted at the cenbelire of the pump.  Take f = 0.04.
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6.a)
What is the principle of operation of an accumulator? Explain.

   b)
A hydraulic intensifier supplying water to a hydraulic press gets water from supply main at a pressure of 5 Mpa.  It has to intensify the pressure to 20 Mpa.  If the stroke of the intensifier is 1m and the capacity is 20 litres, find the dia of two rams of the intensifier. 

7.a)
Derive an expression for the transmission of power through a pipe line.  Derive also the condition for maximum power transmitted.

   b)
Sketch a typical hydraulic circuit for getting reciprocating motion.  Indicate function of each element of the circuit.

8.
Write short notes on the following:


a)
Features of hydraulic drives.


b)
Surge tank


c)
Air vessel


d)
cavitation.

@@@@@

OR








_1143452423.unknown

_1143452496.unknown

