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FLUID MECHANICS

(Common to Mechanical Engineering, Production Engineering and Mechatronics)

Time: 3 hours






        Max. Marks:70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Define the terms:

i)
Ideal fluid
(ii)
Vapour pressure
(iii)
Gauge pressure


iv)
Hydrostatic law
(v)
Specific gravity.

b)
A square metal plate 1.5m side and 1.5mm thick weighing 50 N is to be lifted through a vertical gap of 25mm of infinite extent. The oil in the air gap has a specific gravity of 0.95 and viscosity of 2.5 N-s/m2. If the metal plate is to be lifted at a constant speed of 0.1 m/s, find the force and power required.
2.a)
The velocity components in a two dimensional flow field for an incompressible fluid are expressed as 
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Obtain an expression for stream function (.

   b)
Differentiate between 


i)
Stream line
(ii)
Streak line
(iii)
Path line.

3.a)
Show that in case of forced vortex flow, the rise of liquid level at the ends is equal to the fall of liquid level at the axis of rotation.

   b)
A pipe line, 600mm diameter carrying oil of specific gravity is 0.85 at the flow rate of 1800lit/s, has a 900 bend in the horizontal plane. The pressure at the entrance to the bend is 20m of oil and the loss of head in the bend is 2m of oil. Find the force exerted by the oil on the bend.

4.a)
What do you mean by boundary layer separation? What is the effect of pressure gradient on boundary layer separation?

   b)
Air flows over a flat plate 1m long at a velocity of 6m/s. Determine  (i)   the boundary layer thickness at the end of the plate  (ii)   Shear stress at the middle of the plate   (iii)   total drag per unit length on the sides of the plate. Take mass density = 1.226 kg/m3 and kinematic viscosity = 0.15 ( 10-4 m3/s for air.
5.a)
State fundamental equations which govern compressible fluid flow and what are the controlling non-dimensional parameters governing such a flow?
   b)
A supersonic aircraft flies at an altitude of 2000m where the air temperature is 30C. Determine the speed of the air craft if its sound is heard 4.5 sec after its passage over the head of an observer.
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6.a)
At the top of a mountain the temperature is -50C. The pressure and the temperature at the sea-level are 101.3kN/m2 and 15oC. If air density at the sea level is 1.284 kg/m3, calculate the height of the mountain above sea-level. Assume dry adiabatic conditions.

   b)
A rectangular gate 2 m long and 1.5m wide lies in a vertical plane with its centre 2.5m below water surface. Calculate magnitude, direction and location of the total force on the gate.

7.a)
A pipe carrying water tapers from cross section of 0.3m2 at  A to 0.14m2 at B. The average velocity at A is 1.8m/s and the pressure 441 kN/m2  (gauge). If the frictional effects are negligible, determine the pressure at B which is 5.5m above the level of a A.

   b)
State and prove Bernoulli’s theorem. Mention its limitations.
8.a)
Derive the continuity equation in 3-dimensional   Cartesian co-ordinate system for unsteady, compressible fluid flow.
   b)
Calculate the capillary rise ‘h’ in a glass tube of 3mm diameter when immersed in water at 200C. Take ( for water at 200C as 0.075 N/m. What will be percentage increase in the value of ‘h’ if the diameter of the glass tube is 2mm?
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