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Answer any FIVE Questions

All Questions carry equal marks

---

1.a)
Define the term compressibility of a fluid. Show that the compressibility factor is equal to inverse of the pressure in isothermal process.

   b)
Viscosity of pure water at O0c is 0.01793 Pvise and density is 1 g/cm3.  Express the dynamic Viscosity and Kinematic Viscosity of water in SI units.

2.a)
Explain the functioning of any three types of differential pressure manometers.

   b)
A box of rectangular base 2m x 3m contains gasoline (specific gravity : 0.7), up to a height of 5m. Calculate the force on the base and on each of the Vertical faces and locate their lines of action.

3.a)
Obtain the equation of streamline in three-dimensional flow.

   b)
A two-dimensional flow is described by 
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.  Determine the equation of streamline passing through the point (a,o) . Discuss the flow.

4.
A pitot static probe is used to measure the flow of water in a 5 cm diameter pipe.

If the mean velocity 5 m/s and the probe is connected across a mercury filled differential manometer, what should be the level difference of the mercury columns.

5.a)
What is the effect of adding series and parallel pipes on the discharge and head loss in a pipe.

  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 above the discharge nozzle. Taking friction factor as 0.03, compute the maximum power that can be transmitted.

6.a)
Obtain from first principles the force of jet impinging on a moving plate.

   b)
A jet of water strikes a flat plate normally at 30 m/s at a point 150 mm below the top- of the plate. If diameter of the jet is 25 mm, what force should be applied at 100 mm below the axis of the jet, in order to keep the plate vertical.
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7.a)
Derive an expression for maximum efficiency of pelton wheel in terms of jet deflection angle.

   b)
A Francis turbine working under a head of 14 m, has guide blade angle of 200  and radial vanes at inlet. The ratio of inlet and outlet diameters is 1.5. The velocity of flow of water at exit is 4 m/s. Assuming the velocity of flow to be constant, determine the peripheral velocity of water at inlet and the vane angle at outlet.

8.a)
A centrifugal pump is required to lift water to a total head of 40 m at the rate of 50 H/s. Find the power required for the pump, if the overall efficiency is 62%.

   b)
A centrifugal pump is discharging water at the rate of 500 lt/min at 1200 RPM. The internal and external diameters and width of impellers are 12 cm and 24 cm and 16 mm and 8 mm respectively. The vanes are curved back 250 to the tangent at outlet. Find the increase in pressure, as water passes through the impeller.
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