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Answer any FIVE Questions

All Questions carry equal marks

- - -

1.
Methane diffuses at steady state through a tube containing helium. At point 1, the partial pressure of methane is pA1 = 55 kPa and at point 2, 0.03 m apart,             pA2 = 15 kPa. The total pressure is 101.32 kPa and the temperature is 298 K. At this pressure and temperature, the value of diffusivity is 6.75 x 10-5 m2/s.              a) Calculate the flux of CH4 at steady state for equimolar counter diffusion.          b) Calculate the partial pressure at point 0.02 m apart from point 1.

2.
Write a short note on steady state counter current processes illustrating with the help of diagram the equilibrium curve and the operating line for transfer of solute between Raffinate and Extract.

3.
Derive the equation to find out the number of plates for absorption process.

4.
A mixture containing 10 mole % solute and rest inert is fed to a packed tower in which 90% of the solute is absorbed. Solute-free water used for absorption contains 5mole % solute when it leaves the tower at the bottom. If the equilibrium relationship is Ye = 0.05Xe and Hy = 0.5 m and Hx = 0.4 m, what is the height of the packed section.

5.
CO2 contains 0.05 Kg mol of water vapor per Kg mol of dry CO2 at 35(C and a pressure of 760mmHg. Calculate a) the relative saturation and percentage saturation of the gas b) the temperature to which the mixture should be heated in order that relative saturation shall be 30%. Data:


Temperature (C         

 35        40          55            60              65


Vapor pressure of 

Water mmHg             

42.1    55.3     118.0        149.4         187.6

6. a)
With a neat sketch, describe the working of an adiabatic humidifier. 


b)
Discuss the importance of cooling towers and their importance in process industries.          
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7.
A wet solid is dried from 35% to 8% in 5 hours under constant drying conditions. Critical moisture content is 15% and equilibrium moisture content is 5%. All moistures are in wet basis. Assume the rate of drying is proportional to free moisture content during falling rate period. Calculate how much longer it would take under the same drying conditions to dry from 8% to 6% on wet basis. If the solid is 5 cm thick slab and is dried from both surfaces, what is the drying rate at constant rate period when the final moisture content is 8%. Take density of dry solid as 2 gm/cc.

8. a)

Write short notes on shrinkage on drying.






    b)
Write a short note on drum driers with a neat diagram.
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