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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.
	What is equation of states?
	[3M]

	2.
	Difference between laminar and turbulent flow.
	[3M]

	3.
	Define shear stress of the fluid on a horizontal surface and its units.
	[3M]

	4.
	State fourier law of conduction.
	[3M]

	5.
	What is a Nusselt number?
	[3M]

	6.
	List two types of heat exchangers.
	[2M]

	7.
	What is the classification flows?
	[2M]

	8.
	What are the uses of fins used in heat transfer? 
	[2M]

	9.
	Write two applications of evaporators in bioprocess.
	[2M]

	10.
	Draw any one manometer and label. 
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	State and derive Bernoulli’s expression of energy balance for flow.
	[6M]

	
	b)
	A centrifugal pump with an efficiency of 65% is driven by an electric motor with an efficiency of 90%. The pump delivers 250Kg of water per minute against a total head of 25 meters. What is the power required by the motor, and what is the power delivered by the motor?
	[4M]

	
	
	
	

	12.
	a)
	Explain frictional losses in laminar flow through a circular tube using Hagen-Poiseuille equation.
	[6M]

	
	b)
	Derive frictional losses in turbulent flow using Fanning equation. 



	[4M]

	
	
	
	

	13.
	a)
	State Newton’s law of viscosity and explain kinematic viscosity.
	[5M]

	
	b)
	Write short notes on the classification of fluids.
	[5M]

	
	
	
	

	14.
	a)
	Explain and deduce an equation for heat transfer through slab and cylinder.

	[5M]

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

	
	
	
	

	15.
	a)
	Write short notes on dimensional analysis.
	[5M]

	
	b)
	State and explain Newton’s law of cooling.
	[5M]

	
	
	
	

	16.
	a)
	Deduce equation for Logarithmic mean temperature difference. 
	[5M]

	
	b)
	Write short note on applications of heat transfer in bioprocess operations.
	[5M]

	
	
	
	

	17.
	a)
	Write short notes on working of Orifice meters
	[3M]

	
	b)
	List the types of losses in fluid flow.
	[4M]

	
	c)
	What is viscosity measure and write the equation?
	[3M]

	
	
	
	

	18.
	a)
	Explain black body radiation and define emissivity.


	[4M]

	
	b)
	List advantages of forced convection in the bioprocess.
	[2M]

	
	c)
	Write short not on shell and tube heat exchanger. 


	[4M]
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