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II B.Tech. I-Semester Supplementary Examinations, November-2004

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)
A pipe of 5.25 cm internal diameter and 15cm long slides down a vertical shaft of 5.0cm diameter at a constant speed of 0.1m/s.  A vertical force 14.7N is required to pull the pipe back up the shaft at the same constant speed.  Calculate the viscosity of oil which fills the small gap between the pipe and shaft.

   b)
A rectangular gate 2m 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.

2.a)
Define the following terms: stream line, path line, vortex flow and irrotational flow.

b) A certain flow pattern has a velocity potential 
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 Determine the stream function.

3.a)
Show that the general equation of conservation of mass in one dimensional steady flow is given by 
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Where 
[image: image3.wmf]r

is the mass density of fluid, V is the velocity of flow and A is the cross section of flow.

b) Water is pumped at a rate of 200 lit/sec through a 30cm pipe upto a hill top where diameter of the pipe is 20 cm.  If the pump maintains a pressure of 150 KN/m2 at the hill top at an elevation of 45m, what is the pressure at the foot hills at zero elevation.  Neglecting losses, what is the power required to pump the water?

4.a)
Explain the terms nominal thickness, displacement thickness and momentum 

thickness.

b)
For the velocity distribution given by 
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, Determine the ratio of displacement thickness to the momentum thickness.
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5.a)
Explain what do you mean by:


i)  Transonic flow   ii)
  Shock wave
iii)   Mach angle iv)    Stagnation point

b)
At a certain section of a duct in which air is flowing at a temperature of  320 C and pressure of 79.95 KN/m2 with a velocity of 365 m/s.  Assuming a isentropic flow (reversible adiabatic) determine.

i)
The velocity and temperature at a section where pressure is 122.63 KN/m2 and 

ii)
The Mach number at both sections.


Take R = 287 Nm/Kg oK and K for air = 1.4

6.a)
Explain the following briefly:


i)
Cavitatim
ii)
Surface tensim

iii)
Compressibility 
iv)
Capillarity 

b)
An open cylindrical container, 0.3 m in diameter, 0.6m high, two third filled with oil of specific gravity 0.8 is rotated about its vertical axis.  Determine the speed of rotation when oil just starts splling over the basin.

7.a)
Derive the continuity equation for a 3-D fluid flow.

b)
If for a two dimensional flow the stream function is given by 
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calculate the velocity at the point (3,6).


Show that the velocity potential 
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 exists for this case. 

8.a)
Explain the following terms:


(i)
Pressure drag
(ii)
Form drag
(iii)
Wake
(iv)
Separation

b)
A pump is installed in a pipeline, 5cm diameter, carrying oil of specific gravity 0.83.  It returns the oil to a 5cm diameter pipe at the same elevation with a pressure increase of 13.7 KN/m2.  The quantity of oil flowing in the pipe line is 10 lit/sec.  The motor driving the pump delivers 2.8 KW to the pump shaft.  Calculate the loss of energy in the pump.
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