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NOTE: 
Question No. 1 is compulsory. Attempt any four questions from the rest. All questions carry equal marks. Phones and other Electronic Gadgets are not allowed.
   
Q.1
Attempt the following MCQs:







7*2=14


i. In cooling tower ,liquid cooled by

(a) Evaporation & by transfer of sensible heat (b) Evaporation & by transfer of latent heat 

(c) Condensation and evaporation (d)partial vaporization and partial condensation.

ii. Absorption columns are operated under pressure to give higher mass transfer coefficient and increase

(a) Velocity of fluid (b) volume of liquid (c) capacity (d) Temperature

iii. The theories which defines, how the moisture moves to the drying surface during

(a) Capillary theory (b) penetration theory(c) diffusion theory (d) both b &c

iv. Henery law is applicable to 

(a) concentrated solution (b) dilute solution (c) both a & b  (d) none of them

v. Low vapor rates in distillation column results

(a)Entrainment (b) flooding (c) both a & b (d) dumping 

vi. Fenske equation determines the ________________________.

(a)Maximum number of ideal plates.  (b)Height of the distillation column (c)minimum number of theoretical plates.  
(d)Optimum reflux ratio.

vii. Boiling point diagram is ________ 
(a)Not affected by pressure (b) affected by pressure (c) a plot of temperature vs. liquid composition 

(d)A plot of temperature vs. vapor composition.
Q.2:
A)State Fick’s law of diffusion and also derive its mathematical relation.

B)For the diffusion of solute A through a layer of gas to an absorbing liquid, with yA=0.20 and yAi =0.10, calculate

(a) The transfer rate for one way diffusion compare to that for equimolar diffusion (b) what is the value of yA half way through the layer for one way diffusion.
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Q.3:
A)Define volatility and relative volatility with a mathematical equation.


B)Define Reflex ratio and write four Advantages and Disadvantages of Reflex Ratio.
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Q.4:
A)define various form of q-lines.

B)Derive material balance equation of continuous fractionating column.
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Q.5:
A)Define Absorption of gas.


B)Briefly explain the properties of packing material use in packed tower.

Q.6:
A)Define Leaching with examples.
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B) How many stages are required for a 98 per cent extraction of a material containing 18 per cent of extractable matter of density 2700 kg/m3 and which requires 200 volumes of liquid/100 volumes of solid for it to be capable of being pumped to the next stage? The strong solution is to have a concentration of 100 kg/m3.

Q.7:
A continuous fractionating column is to be design for separating 10,000 kg/hr of a liquid mixture containing 40 mole percent methanol and 60 mole percent water into an overhead product containing 97 mole percent methanol and a bottom product having 98 mole percent water. Amole reflux ratio of 3 is used. Calculate






(a) mole of overhead product obtained/hr.

(b) No; of ideal plates and location of the feed plate if the feed is at bubble point

Equilibrium Data:

X:  0.1   0.2  0.3  0.4       0.5   0.6    0.7       0.8    0.9       (mole fraction of methanol in liquid)

Y:  0.42   0.58    0.67   0.73    0.78    0.83   0.88   0.92   0.96
  (mole fraction of methanol in vapor)


Q.8:
Write short notes on any two of the following:
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a. Extractive distillation and Azeotropic distillation with specific example.

b. Boiling point diagram

c. Rault’s law with derive equation
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