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1.a)
What are units and dimensions.
b)
Explain Rayleigh’s method of obtaining relation between a given set of variable influencing a phenomenon.
2.a) 
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.a)
How will you determine the loss of head due to friction in pipes by using.


(i) Darcy formula 







   b)
Find the diameter of a pipe of length 1750m when the rate of flow of water through the pipe is 175 litres/sec and the head lost due to friction is 4m. 
4.a)
Explain the devices that are used to determine both magnitude as well as the direction of velocity of flow of an incompressible fluid.             


   b) 
Air at the rate of 35N/sec flows through a convergent divergent nozzle in which a normal compression shock occurs in the divergent portion downstream of throat. The nozzle has an area of cross section equal to 40 sq. cm at the location of shock wave. The pressure and velocity of fluid just before the shock are 2.5 bars ( abs )

      
and 480 m/s respectively. Find the Mach number, pressure and temperature after the shock. What are the efficiency and strength of shock?
5
What are merits and demerits of fluidization? Define the term minimum     fluidization velocity. Develop an expression for minimum fluidization.

6.
Write short notes on the following


a)   Valves









b)   Fluid moving machinery.







c)   Positive displacement pumps.
7.
Explain Positive – displacement blower and centrifugal blowers with figures.
8.
Explain Rotameters in detail. 





#$#$#.
Code No: RR: 210801.








II-B.Tech I- Semester Supplementary Examinations May, June 2004

FLUID MECHANICS

(Chemical Engineering)

Time: 3 hours.






Max.  Marks: 80
Answer any FIVE questions

All questions carry equal marks.

---
1.a)
Differentiate between fundamental units and derived units.

b)
State and explain Buckingham’s pi theorem.  What is the utility of Buckingham’s theorem?
2.a) 
What do you mean by turbulence ?                                           
   b) 
What do you mean by one, two, three dimensional flow?        

   c)
Derive the continuity equation for one dimensional fluid flow.
3.a)
What are the energy losses in pipes?  Explain in detail.

   b)
Explain adiabatic frictional flow.
4.a)
Explain how velocity of flow of a compressible fluid is measured along with necessary equations.                                                                         

  b) 
A 2 cm diameter orifice is fitted in a 5cm diameter pipe through which air flows at an absolute pressure and temperature of 4.5 bars and 290 K respectively. A differential manometer containing mercury connected between two sections of the pipe just before the orifice and after the orifice gives a deflection of 75 cm. If Cd=0.62, find the rate of flow of air in N/min. Assume R=287 J/kg-K and kinematic viscosity =1.4m2/sec.
5
Explain about the applications of fluidization. What are types of fluidization?

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



   b) 
Compare the various devices used for moving fluids.
7.
What is Adiabatic compression and what is Isothermal compression.
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 
[image: image1.wmf]´

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
[image: image2.wmf]´

103N/m2 and a temperature of 
15.60C.
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1.a)
What do you mean by dimensional analysis.

b)
The velocity of propagation ‘V’ of a pressure wave through a liquid depends on the mass density ‘(’ and the bulk modulus ‘K’ Obtain and expression for the velocity of propagation of wave.

2.
Differentiate between: 


a) Steady and Unsteady flow


b) Uniform and Non-Uniform flow


c) Laminar and Turbulent flow


d) Rotational and Irrotational flow  
3.a)
Derive an expression for the loss due to sudden enlargement in pipe flow.



               b)
At a sudden enlargement of a water main from 240mm to 480 mm diameter the hydraulic gradient rises by 10mm.  Estimate the rate of flow.

4.a)
Prove that the velocity of sound  in a  compressible fluid  is given by c=
[image: image3.wmf]p

k

/

 k/ρ where k=Bulk modulus of fluid and ρ is density of fluid.                        

   b)  
A normal shock wave occurs in a duct in which air is flowing at a Mach number of 1.50. The static pressure and temperature upstream of the shock wave are 1.5 bar and 27oC. Determine the pressure, temperature and the Mach number downstream of the shock. Also calculate the strength of shock. Take k=1.4. 
5 
What is particulate fluidization? Explain about the various aspects of particulate fluidization.
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.
Explain Positive displacement compressors with figures.
8.
Write shorts notes on:

a)   Measurement of flowing fluids




 

b)   Full boremeters






 

c)   Insertion meters.
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1.a)
What is dimensionally homogeneous equation? Give examples.

b)
The resistance R to the motion of a sphere of radius r falling through a viscous fluid depends on the velocity of the sphere ‘V’ and the viscosity of the fluid ‘µ’.  Obtain an expression for the resistance.

2.a)
The water flows in a pipe line, whose diameter which changes from 20cm at one end ‘A’ to 



50cm at another end ‘B’.  Pressures at two ends are 78.5 kN/m2 and             



58.9 KN /m2 respectively.  The flow rate is 200 litres per second.  End B is 



higher than end A by 3m.  Determine the direction of flow.

b) What are the applications of Bernoullis equation.

3.a)
What are the minor losses ? Under what circumstances will they be negligible?


   b)
The diameter of a water pipe is suddenly enlarged from 350mm to 700 mm.  The


rate of flow is 0.25 m3/sec. and the pressure in the smaller pipe is 7.5 N/m2

Calculate.










(i)
The power lost due to enlargement 


(ii)
The pressure in the larger pipe if the pipeline is horizontal.
4.a) 
Explain with the help of T- s diagram, the different flow regimes in isothermal flow with friction. What is the length of duct required to attain the critical mach number evaluated. 






       

     b) 
Air discharged from a tank through a convergent – divergent nozzle into atmosphere. The pressure and temperature of air in the tank are 1.2 Gpa (gauge) and 48o C respectively. What should be its exit diameter for full expansion?  Calculate the velocity, temperature and Mach number at the nozzle exit and the rate of flow in kg/s. Assume barometric pressure= 0.1 Gpa.

5
What are merits and demerits of bubbling fluidization? Discuss about bubbling fluidization.

6.
Explain the following in brief.


(a) Gate valves and globe valves






(b) Plug cocks and ball valves






(c) Check valves. 
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7.
Air entering at 210C and atmospheric pressure is to be compressed to 2756x104 N/m2 gauge in a reciprocating compressor at the rate  of 125   m3 /s. How 
many stages should be used?  What is the theoretical shaft work for frictionless adiabatic compression?  What is the brake horsepower if the efficiency of each stage is 85 percent?  For air r (gamma)=1.40.
8.
Write short notes on:

a) Pressure Recovery








b) Polytropic compression.
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