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1.a)
What is the resultant pressure on an immersed surface in a static fluid . Derive an equation for the same.  How do you find the centre of pressure.
     


   b)
What is Pascal’s Law?

2.a) 
Derive the Bernoullis equation.  State the assumptions made. Write any one application.                                                                           



   b) 
State the uses of Flow-Net and its limitations.                          

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 an expression for stagnation pressure when a compressible fluid is flowing past an immersed body under frictionless adiabatic conditions.                

b) 
An aeroplane is flying at an height of 15 km where the temperature is –50oC. The speed of the plane is corresponding to M = 2.0. Assuming k = 1.4 and R= 287j/kg K, find the speed of the plane.                                                                   

5.
Distinguish clearly between wall drag and form drag. What is drag coefficient? Discuss the effect of Reynold’s number on drag coefficients of different shapes.

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

   b) 
Compare the various devices used for moving fluids.


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

8.
Natural gas having a viscosity of. 11x10-6 kg/m sec and a specific gravity relative 
to air of 0.6 is flowing through a schedule 40  15 cm pipe in which is 
installed a standard 
sharp-edged orifice equipped with flange plates.   The gas 
is at 37.780C and 137.8 X 103N/m2 abs at the upstream tap.  The manometer 
reading is 1.15m of water at 15.60C.  
The ratio of specific heats for natural gas is 
1.30.  The diameter of the orifice is 5cm.  
Calculate the rate of flow of gas 
through the line based on a pressure of 99.216 X 103N/m2 and a temperature of 
15.60C.
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1.a)
What is meant by hydrostatic pressure distribution? Derive the equation for the same.                             








   b)
What is Pascal’s Law?  Explain.

2.a)
State the Bernoullis equation?  Explain the significance of each term.

   b)
Write any two applications of the Bernoullis equation.

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


maximum 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.
Explain the term fluidization. Briefly discuss the different types of fluidization. How do you calculate velocity at on set of fluidization?

6.a)
In designing and installing  a piping system what are the points that are to be 
considered.        

 






   b)
What are the advantages and disadvantages of positive displacement pumps?

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

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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1.a)
Derive an expression for the force exerted on a submerged vertical plane surface in a static liquid and locate the position of center of pressure. 



   b)
What is pressure diagram?

2.a)
State and explain momentum equation in detail.

   b)
Write any two applications of the momentum equation.

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)
Derive an expression for velocity of sound for an adiabatic process.        

b) 
A large tank contains air at 28.449 N/cm2 gauge pressure and 24oC temperature. The air flows from the tank to the atmosphere through an orifice. If the diameter of the orifice is 2cm, find the maximum rate of flow of air. Tank R= 287 J/kg K, k= 1.4, atmospheric pressure =10.104 N/cm2.                                          

5.
Explain about the hindered settling and free settling. Discuss about the criterion for settling regime.

6.a)
 Explain how the frictional losses in pipe fittings and valves can be accounted for 
design calculations. 





   b) 
How do you classify pumps?



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


8.
An orifice meter equipped with flange taps is to be installed to measure the flow 
rate of 
topped crude to a cracking unit.  The oil is flowing at 37.80C through a 
schedule 40 100 mm pipe.  An adequate run of straight horizontal pipe is 
available for the installation.  
The expected maximum flow rate is 79.5m3/h 
measured at 15.60C. Mercury is to be used 
as a manometer fluid and glycol 
( specific gravity = 1.11 )  is to  be used  in  the  leads  as 
sealing liquid. The 
maximum reading of the meter is to be 762mm.  The viscosity of the oil at 
37.80C is 5.45 x 10-3 Kg/m.s.  The specific gravity (15.60C/15.60C) of the oil is 
0.8927.  The ratio of the density of the oil at 37.80C to that at 15.60C is 0.984.  
Find  (a) the diameter of the orifice and (b) the power loss.
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1.a) 
Define (i) Total pressure (ii) Centre of pressure                               



b) 
Explain with a neat sketch the pressure distribution due to a static liquid on a vertical surface not touching the liquid surface.

2.a)
Define Velocity head, Datum head and pressure head. What do they represent?

   b)
What is head lost between two sections in the direction of flow?

3. 

A
n 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)
Find an expression for mass rate of flow of compressible fluid flow through  an     orifice fitted to a large tank. What is condition for maximum rate of flow. 

b) 
Find the Mach  number when an aeroplane is flying at 1100km/hour through still air having a pressure of 7N/cm2 and temperature –5oC. Wind velocity may be taken as zero. Take R= 287.14 J/kg K0. Calculate the pressure and temperature of air at stagnation point on the nose of the plane. Take k=1.4.                    

5.
What are merits and demerits of fluidization? Define the term minimum fluidization velocity. Develop an expression for minimum fluidization.

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.
A Venturimeter is to be installed in a schedule 40 100mm line to measure the flow of water.  The maximum flow rate is expected to be 73.8m3/hr at 15.60C. The 1.27m manometer, used to measure the differential pressure, is to be filled with mercury and water is to fill the leads above the mercury surfaces.  The water temperature is to be 15.60C throughout.  What throat diameter should be specified for the venturi to the nearest 3 mm and what will be the power required to operate the meter at full load?  Take C = 0.98.
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