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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.
	Define the terminology of gas-liquid mass transfer.


i) Weeping 

ii) Hydraulic gradient

	[3M]

	2.
	What is a convective mass transfer? Give examples.



	[3M]

	3.
	Explain with a diagram the steps in transport of oxygen from bubble to cell.
	[3M]

	4.
	Write about Absorption principle in detail.





	[3M]

	5.
	What is the value of relative volatility (α) for ideal liquid and vapor phase?

	[3M]

	6.
	Define
:
 i) Equilibrium moisture 
ii) Free moisture.

	[2M]

	7.
	What is a tortuosity?








	[2M]

	8.
	What is Raoult’s Law?



.



	[2M]

	9.
	What is distillation? Give types of distillation.





	[2M]

	10.
	What is “Critical oxygen concentration” in fermentation broths?


	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Explain penetration theory.

	[4M]

	
	b)
	In a gas – liquid contactor, a pure gas is absorbed in a solvent. Using penetration theory describe the transfer mechanism. As fresh solvent is exposed to the gas, the transfer rate is initially limited by the rate at which the gas molecules can reach the surface. If at 293K and pressure of 1 bar the maximum possible rate of transfer of gas is 50m3/ m2/s, express this as an equivalent resistance, when the gas solubility is 0.04kmol/m3.  If the diffusivity in the liquid phase is 1.8 X 10-9 m2/s, at what time after the initial exposure will the resistance attributable to access of gas be equal to about 10% of the total resistance to transfer?
	[6M]

	
	
	
	

	12.
	a)
	What are types of mass transfer coefficients and establish a relation? 

	[7M]

	
	b)
	Explain mass transfer correlation for oxygen transfer. 



	[3M]

	
	
	
	

	13.
	a)
	What are the methods of determining KL a?

	[5M]

	
	b)
	What are the various drawbacks associated with sulphate oxidation method for 

measurement of KL a?
	[5M]

	
	
	
	

	14.
	a)
	Derive an expression for multi stage counter current leaching.

	[6M]

	
	b)
	Gas A and B are contained in a tube at 101.32 kPa pressure and 298 K. At one point the partial pressure of gas A is PA1 = 60.79 kPa and at a point 0.02 m distance away, PA2 = 20.26 kPa. If the total pressure is constant throughout the tube, calculate the flux of gas A at steady-state for equimolar counter diffusion. Diffusion of gas A through gas B.
	[4M]

	
	
	
	

	15.
	a)
	Give stepwise procedure for McCabe and Thiele method?


	[6M]

	
	b)
	Explain Rayleigh’s equation. Give mathematical expression.
	[4M]

	
	
	
	

	16.
	
	What are the different types of dryers used in industry? Explain the working 

principle of any one of them?
	[10M]

	
	
	
	

	17.
	a)
	Define Fick’s law of diffusion. Write the mathematical expression.

	[3M]

	
	b)
	Give an analogy between heat, mass and momentum transfer.


	[4M]

	
	c)
	Write some applications of mass transfer in bioprocessing.


	[3M]

	
	
	
	

	18.
	a)
	How does anti foaming agents and temperature play important role in oxygen mass transfer?

	[4M]

	
	b)
	Explain:  i) Simple distillation     ii) Flash distillation     iii) Steam distillation.



	[3M]

	
	c)
	List types of dyers and explain one dryer with diagram.



	[3M]
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