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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Derive an expression for steady state diffusion through a stagnant gas film.
	L2
	CO1
	[8M]

	
	b)
	Oxygen (A) is diffusing through carbon monoxide (B) under steady state conditions, with equimolar counter current diffusion. The total pressure is 1x105 N/m2, and the temperature 0ºC. The partial pressure of oxygen at two planes 2.0 mm apart is, Respectively, 13000 and 6500 N/m2. The diffusivity for the mixture is 1.87 x 10-5 m2/s. Calculate the rate of diffusion of oxygen in Kmol/s through each square meter of the two planes.
	L3
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain briefly the analogies and their usefulness in mass transfer studies
	L4
	CO2
	[8M]

	
	b)
	With a neat sketch explain the process of oxygen transfer from gas bubble to cell.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	Explain in detail about dynamic gassing techniques.
	L2
	CO3
	[8M]

	
	b)
	Discuss the alternative methods for oxygenation without sparging.
	L2
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Generally Concurrent operation is not preferable in absorption. Justify the statement.
	L5
	CO4
	[8M]

	
	b)
	Write a short note with neat sketch on packed bed absorption.
	L2
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	Derive Rayleigh equation in distillation?
                                                                      
	L3
	CO5
	[8M]

	
	b)
	100 Kmol/hr of a feed containing 35 mol% methanol is to be continuously distilled in fractionating column to get 96.5 mol% methanol as distillate and 10 mol% methanol as abottom product. Find molal flow rates of distillates and bottoms.

	L6
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	A wet solid is to be dried from 80% to 5% moisture on wet basis. Calculate the amount of moisture to be evaporated per 100 kg of dried product.
	L3
	CO6
	[8M]

	
	b)
	Explain with neat diagram the construction details and working principles of Tray driers.
	L2
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Briefly discuss about Two Film theory.
	L2
	CO1
	[5M]

	
	b)
	Explain the types of sparger in bioreactors.
	L1
	CO2
	[5M]

	
	c)
	Explain the role of agitation and mixing in oxygen transfer.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	With the help of flow chart show the process of co-current and counter current absorption process.
	L2
	CO4
	[5M]

	
	b)
	Bring out the differences simple distillation and differential distillation.
	L2
	CO5
	[5M]

	
	c)
	Differentiate between raffinate and extract.
	L3
	CO6
	[5M]
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