Code No.320851


III B.Tech. II-Semester Supplementary Examinations, November-2003

MASS TRANSFER OPERATIONS - II
(Chemical Engineering)

Time: 3 hours






Max.Marks:70 

Answer any FIVE questions

All questions carry equal marks

---

1.a)
State and explain Fick’s law.

   b)
Derive a rate equation for equal molal counter diffusion of two gases.

   c)
Ammonia is diffusing through a stagnant air film 0.25 mm thick. The total 
pressure is 2 atmosphere and the temperature is 50oC. Calculate the rate of 
diffusion of ammonia in kgs/hr through one square meter surface, if the 
concentration difference across the film is 10% to 2% NH3 by volume. Diffusivity 
of NH3 in air is 0.198 cm2/sec at 0oC and 1 atmosphere pressure.

2.a)
Briefly explain the terms: 


(i)   Wet bulb depression
(ii) Wet bulb approach


(iii) De humdification.

b) Derive an expression for wet bulb temperature.

c) An air water vapor mixture has a dry bulb temperature of 55oC and an absolute humidity of 0.03 kg water/kg dry air. Determine the wet bulb temperature of this mixture. The total pressure is one atm.


Latent heat of vaporization  =  2419.3 kJ/kg.


Vapor pressure of water  =  15730 N/m2

Humid heat = 1061 J/kgok.

3.
A gas mixture containing benzene is treated with absorbent liquid to remove the 
benzene. The conditions are:


Gas entering 810 M3/hr  at 800 mm Hg and 40oC, containing 2% by volume of 
benzene. A 95% removal of the benzene is required. The absorbent liquid enters 
the absorber at 35oC containing 0.005 mole fraction of benzene and has average 
molecular weight of 200. The circulation rate of absorbent liquid is 1.5 times the 
minimum value. Benzene absorbent liquid mixtures can be assumed to be ideal. 
At 40oC, the vapor pressure of benzene is 150 mm Hg. Calculate the absorbent 
liquid rate.
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OR
4.a)
With the help of a typical rate of drying curve, derive expression for the time of 
drying during the falling rate period.

   b)
A sample of fibre bound sheet, 0.3 x 0.3 M with edges sealed (drying takes place 
from two large fales only) was suspended in a cabinet drier and exposed to hot 
dry air.



Initial moisture content = 75%



Critical moisture content = 60%


Equilibrium moisture content = 10%


Dry mass of the sample = 0.9 kg



Nc = 1 ( 10-4 kg/sec.


All moisture content are wet basis. Determine the time of drying from 75% to 20% moisture.

5.a)
Explain the merits and demerits of packed towers and plate towers.

   b)
Explain about various types of packings.

   c)
Explain about (i) sieve try
(ii) grid try
(iii) wetted wall towers.

6.
With neat sketches explain the working of the following:


(a) spray drier
(b) through circulation rotary drier.

7.
In gas absorption, for dilute solution, derive an expression for overall number of transfer units. If Henry’s law is applicable develop equations for NtoG for absorbers and NtoL for strippers.

8.
Write short notes on any FOUR of the following:

a) Types of diffusion in solids

b) Two film theory

c) Spray chambers

d) Multi stage absorption

e) Psychro metric charts.
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