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Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
1. What do you understand by fluid statics.
2. Define Mach number.

3. Define Newton’s law of viscosity.

4. What is the principle involved in Orifice meter.

5. Write the friction factor equation for fluids flowing in laminar fashion in pipes.

6. What is Duhring’s rule in evaporation. Write its merits and demerits.

7. Define eddy viscosity.

8. Write the log mean heat transfer area for two heat transfer areas A1 and A2.

9. What are peclet and prandtl numbers.

10. What is batch sterilization.

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. a) Derive Barometric equation.







b)The temperature of the earth’s atmosphere drops about 50C for every 1000 m of elevation above the earth’s surface. If the air temperature at ground level is 150C and the pressure is 760 mm Hg, at what elevation is the pressure 380 mm Hg. Assume that air behaves as an ideal gas.








2. a) Find the loss of head due to friction in pipe of 1 m diameter and 15 Km long. The velocity of water in the pipe is 1m/sec. Take friction factor (f) =0.005.


b) When the fluid flows in a pipe in laminar flow, show that the average velocity is one half the maximum velocity.







3. a) Derive the equation for steady state conduction of heat through a cylinder.

b) A pipe 6.5 cm outside diameter is lagged with a 5 cm layer of asbestos (K=0.12) and a 4 cm layer of cork (K=0.03). If the temperature of outer surface of pipe is 1500C and temperature of outer surface of cork is 350C. Calculate the heat loss in cal/hr-m.

4. a) Describe the Reynold’s experiment to demonstrate different types of flows.

b) Water at 303K is flowing at the rate of 0.0021 m3/sec in a pipe having an inside diameter of 0.078 m. Calculate the Reynold’s number in SI units, ρ = 1000kg/m3,   µ = 0.8 centi poise.










5. a) Derive the equation for heat transfer for forced convection under laminar flow.  
b) Derive the expression for steady state heat transfer through slabs.


6. List out the various types of evaporators. Discuss any two types of evaporators which are used in bioprocess industries.








7. a) Write about the rheological behavior of non-newtonian fluids.



b) How a manometer works. Mention its uses.





8.  Explain the following

a) Analogy between heat, mass and momentum transfer.




b) Differentiate between natural and forced convection.
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Regulations:


A12





Note: a)  No additional answer sheets will be provided.


          b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.


          c)  Assume any missing data
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