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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)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	State Bernoulli’s theorem and write the equation.



	[3M]

	2.
	What is a Reynold’s number? Write equation.




	[3M]

	3.
	What is the difference between Newtonian and non-Newtonian fluids?
	[3M]

	4.
	State Fourier's law of heat conduction.





	[3M]

	5.
	What is convection and heat transfer coefficient? 



	[3M]

	6.
	Give two applications of heat exchangers.




	[2M]

	7.
	What is a manometer? Give example.





	[2M]

	8.
	Write the types of real fluids.


.



	[2M]

	9.
	Expression for Newtons law of cooling





	[2M]

	10.
	What is range of Reynolds number when the flow is laminar?


	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Define viscosity and the classification of fluids based on viscosity.
	[6M]

	
	b)
	In a pipeline by doubling the flow the frictional losses increases by four times, how do the losses vary with velocity and what is the nature of the flow?
	[4M]

	
	
	
	

	12.
	a)
	Derive the Blake-Kozeny equation/ Kozeny-Carman equation for the pressure drop in flow through porous media.
	[7M]

	
	b)
	Explain Burke-Plummer equation.
	[3M]

	
	
	
	

	13.
	a)
	Explain factors effecting broth viscosity. 
	[6M]

	
	b)
	Why is mixing important in a bioprocess and explain types of mixing equipment.
	[4M]

	
	
	
	

	14.
	a)
	Explain modes of heat transfer and their mechanism.
	[5M]

	
	b)
	Derive an equation for overall heat transfer coefficient through composite walls.
	[5M]

	
	
	
	

	15.
	a)
	Write short note on concept of log mean radius.
	[5M]

	
	b)
	Discuss application of dimensional analysis to convection.
	[5M]

	
	
	
	

	16.
	a)
	Explain about Analogy between heat mass and momentum transfer.
	[5M]

	
	b)
	Give brief note on various types of heat exchangers.

	[5M]

	
	
	
	

	17.
	a)
	Write short notes on working of venture meters.




	[3M]

	
	b)
	Derive relation between Fanning friction factor and Reynold’s number. 
	[4M]

	
	c)
	What are different types of impellers?





	[3M]

	
	
	
	

	18.
	a)
	Derive an expression for thermal conductivity through a thin walled tube.
	[4M]

	
	b)
	State Kirchhoff’s law of thermal radiation.
	[3M]

	
	c)
	List types of evaporators and explain their application. 
	[3M]
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