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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.
	Give the classification of fluids.                                           
	[3M]

	2.
	Differentiate between laminar and turbulent flows.              
	[3M]

	3.
	Distinguish between Newtonian and non-newtonian fluids.
	[3M]

	4.
	Define Fourier’s law of heat conduction.
                            
	[3M]

	5.
	Discuss the mechanism of heat flow in natural convection.
	[3M]

	6.
	What is Chilton-Coulborn analogy?
	[2M]

	7.
	Bring out the differences between skin friction and form friction.
	[2M]

	8.
	What is Power number? Give its significance.
	[2M]

	9.
	Define capacity of an evaporator.
	[2M]

	10.
	Give the significance of Nusselt number in heat transfer.
	[2M]








Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Explain the principle and working of a venturimeter.
	[5M]

	
	b)
	A pipe of internal diameter 7.5 cm is carrying water at 20 0C. In this pipe a venturimeter is fitted which has a throat diameter of 2 cm.If the differential mercury manometer shows reading of 50 cm, what is the flow rate of water in the pipe? Given Cd=0.98
	[5M]

	
	
	
	

	12.
	a)
	Explain about how the shear stress distribution and velocity distribution occurs when fluid is flowing in a closed pipe?
	[5M]

	
	b)
	Explain  about the friction losses due to pipe fittings in biotech industries.
	[5M]

	
	
	
	

	13.
	a)
	Explain in detail about any one equipment used for viscosity measurement. 
	[5M]

	
	b)
	Mention the factors affecting the broth viscosity.                                            
	[5M]

	
	
	
	

	14.
	a)
	Derive an expression for rate of heat transfer through composite wall.
	[5M]

	
	b)
	Estimate the heat loss per square meter of surface through a brick wall 0.5 m thick when inner surface is at 400 K and outer surface is at 310 K. Thermal conductivity of  brick is 0.7 W/mK.
	[5M]

	
	
	
	

	15.
	
	Perform dimensional analysis for forced convection.
	[10M]

	
	
	
	

	16.
	a)
	What is a heat exchanger? Give its application in bioprocessindustry.                   
	[5M]

	
	b)
	With the help of a neat sketch explain the working of any single-effect evaporator.
	[5M]

	
	
	
	

	17.
	
	Write short notes on:
	

	
	a)
	Applications of Bernoulli’s equation.                                                                     
	[3M]

	
	b)
	Maximum velocity and maximum shear stress of fluid flowing in a closed pipe.  
	[3M]

	
	c)
	Importance of mixing in bioreactors.                                                                     
	[4M]

	
	
	
	

	18.
	
	Explain about:
	

	
	a)
	Steady state and unsteady state heat transfer.   
	[3M]

	
	b)
	Thermal conductivity of a material.                     
	[3M]

	
	c)
	Co-current and counter current flow fluids.         
	[4M]
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