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1.a)
When will centre of pressure and centre of gravity of an immersed plane surface coincide.

   b)
A hollow circular plate of2m external and 1m internal diameter is immersed vertically in water such that the center of the plate is 4m deep from water surface; find the total hydrostatic pressure and the depth of center of pressure.     
2a) 
State the different types of energy of a flowing fluid. Give expressions for them in fluid flow.










  b) 
What is continuity equation?  Derive the equation.                   



3.
For turbulent flow in a pipe of diameter 25 cm. find the discharge when the centre


line velocity is 1.9m/sec. and the velocity at a point 10 cm. from the centre as


measured by pitot – tube is 1.5 m/sec. 
4.a)
Derive the expressions for stagnation density and stagnation temperature of compressible fluid flow.                                                                     

   b) 
A projectile travels in air of pressure 10.1043 N/cm2 at 10oC at a speed of 1500km/hour. Find the Mach number and the Mach angle.


Take k= 1.4 and R= 287 j/kg K                                                    


5.a) 
What is Stoke’s law ? Is hindered settling more efficient than free settling? If so why? 

   b) 
Spherical particles of quartz 15µm in diameter are to be settled from their mixture with water at 200 C. The specific gravity of quartz is 2.65. The viscosity of water may be taken as 1 c.p. A settling time of 1 min. is available. How high should be chambers be to allow settling of these particles

6.a)
What is the necessity of providing bends or loops in the pipe 


   b)
Name different types of fluid moving machinery.




      c)
Write short notes on pipe fittings.






7.
What is Adiabatic compression and what is Isothermal compression.

8.
Explain full bore meters and Insertion meters in detail.
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1.a) 
What is the hydrostatic paradox? Obtain an expression for the pressure intensity at a point in a static fluid.                                            



  

   b)
Calculate the pressure at the top surface of a submarine 1.5km below the free surface of the sea. The mass density of sea water may be taken as 1025kg/m( 
2.a)
Write three important basic equations of fluid flow.  Explain them.

   b)
What are the different types of fluid flow.  Explain.

3.
Prove that the velocity distribution for viscous flow between two parallel plates


when both plates are fixed  across a section is parabolic in nature. Also prove that


max. velocity is equal to one and a half times the average velocity.
   

4.a)
Derive an expression for area velocity relationship for a compressible fluid.                                                                 

   b)

A projectile is traveling in air having pressure and temperature as 8.829 N/cm2 and -2oC. If the Mach angle is 40o, find the velocity of the projectile. Take k= 1.4 and R= 287 J/kg K.
5.
A spherical particle of diameter Dp is falling through a liquid of density ρL under the action of gravity. If the drag coefficient CD is given by CD = b/(NRe)n. where b and n are constants. Derive an expression for the terminal velocity Ut for free settling of the particles.

6.
Give a diagrammatic representation of a typical pump application.  Applying Bernoulli’s equation find the pump work.  Also write the expressions for power supplied to the pump and power delivered to the fluid.

7.
Explain Positive – displacement blower and centrifugal blowers with figures.

8.
What are the principles behind the two major classes of fluid moving machinery?  Explain with examples.
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1.a)
What do you understand by the hydrostatic equation.  With the help of this equation derive the expressions for the total thrust on a submerged plane area.s

   b)
Derive the equations for the pressure acting on a curved surface due to static liquid.      


 


2.a)
Derive the continuity equation for three dimensional flow.

   b)
Check whether the following velocity field represents possible flow



V=(x+y)i + (y+z)j + (x2+y2+z2)k.

3. 
An oil of viscosity 0.1 Ns/m2 and relative density 0.9 is flowing through a circular pipe of diameter 50mm and of length 250m.  The rate of flow of fluid through the pipe is 3.5 lit/sec. Find the pressure drop in the entire length and also the shear stress at the pipe wall.








4.a)
Explain how discharge of compressible fluids in pipe lines is measured.  

   b) 
A jet aircraft flies at 1000kmph in air at 10oC. Calculate the Mach number of flight. What are the temperature, pressure and density of air at the nose of the aircraft? Assume the pressure of ambient air = 1 bar. Take R= 287 J/kg-k and kinematic viscosity = 1.4 m2/sec.                                                              

5.
Distinguish clearly between free settling and hindered settling. Calculate the diameter of a quartz sphere of specific gravity 2.65 settling in water under stoke’s condition at 200 C. The viscosity of water at 200 C is one centi poise.

6.
Write short notes on the following


a)   Valves










b)   Fluid moving machinery.







c)   Positive displacement pumps.






7.
With a neat sketch explain the working of a centrifugal pump.

8.
A horizontal venturimeter having a throat diameter of 20mm is set in a 75mm  Internal diameter pipeline.  A manometer containing mercury under water measures the pressure differential over the instrument.  When the manometer reading is  500mm,  what is the flow rate?  If 12 percent of the differential is permanently lost, what is the power consumption of the meter?
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1.
What do you understand by the hydrostatic pressure variation? With the help of this equation derive the expression for the total thrust on a submerged inclined plane area.       






      

2.a)
What are the different  types flow.  Explain.

   b)
Does the velocity distribution given by



V=i(4-x2+y)+j(3+2y-z)+k(x-1) represent possible fluid flow.

3.
A laminar flow is taking place in a pipe of diameter of 18cm. The max.  velocity is 1.5 m/sec. Find the mean velocity and the radius at which this occurs.  Also calculate the velocity at 4cm from the wall of the pipe.



4.a)
Explain how hot wire anemometer  is used for measuring the velocity of flow of a compressible fluid.                                                                               

   b)
A convergent nozzle with a tip diameter 2.5 cm, discharges air from a tank where it is stored under a pressure of 8 bars (abs.) at 35oC. Calculate the pressure, temperature and velocity of the air jet at nozzle exit and the mass rate of flow when the back pressure is (a) 3.6 bars (abs) and (b) 6.4 bars. Assume R= 287J/kg-k and kinematic viscosity = 1.4 m2/sec.




5.
A bed of fagged silica sand 9 kg in weight, 1.24x10-4m in size is to be fluidized in 0.1 m internal diameter cylindrical column with air at 210 C and entering at a rate of 3.14x10-4 m3/sec. The outlet pressure is 1.013x105 pascal. The specific gravity of sand is 2.65. Determine whether fluidization will occur if so estimate the expanded bed height. The value of minimum bed voidage is 0.48.

6.a) 
Explain vaccum pumps and Jet ejectors in detail.



   b) 
Compare the various devices used for moving fluids.




7.
Discuss the function and application of different types of compressors, with details on compressor selection.


8.
Air at 93.30C is forced through a long, circular flue 914mm in diameter.  A pitot tube reading is taken at the center of the flue at a sufficient distance from flow disturbances to ensure normal velocity distribution.  The pitot reading is 13.7mm H2O and the static pressure at the point of measurement is 387mm H2O.  The coefficient of the pitot tube in 0.98.  calculate the flow of air measured at 15.60C and a barometric pressure of 760mm Hg.
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