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B.E./B.TECH. Degree Examination, December 2020 
Fifth Semester  

CH16503- MASS TRANSFER - I 
(Regulation 2016) 

Time: Three hours                                                                                                           Maximum : 80 Marks 
Answer ALL questions 

PART A - (8 X 2 = 16 marks) 
1. To determine the unsteady state concentration profile because of diffusion which of the following laws 

should be applied? 
a) Fick’s First Law 
b) Fick’s Second Law 
c) Kirchoff’s Law 
d)Newton’s Law of viscosity 

2. Which the following statement is an assumption made in Reynold’s Analogy?  
a) Flow is laminar 
b) Prandtl number is greater than 10  
c) Mechanism of heat and momentum transport is different 
d)The ratio of molecular diffusivity and eddy diffusivity is equal to unity 

3. For an air (A)-water vapour(B) mixture, the partial pressure of the air is 5 Pa and the total pressure of the 
system is 15 Pa. Calculate the absolute humidity in mass of air/mass of water vapor. 
a) 0.805  b) 0.311    c) 0.705   d) 0.411 

4. For estimating the drier size it is necessary to know _________. 
a) Time of drying 
b) Heat of drying 
c) Speed of drying 
d) All of the mentioned 

5. Elucidate the variance of diffusivity in liquids and diffusivity in gases.  
6. Write kG in terms of DAB for the transfer of A through non-diffusing B. 
7. Gas (B) and Benzene mixture is saturated at 1 atm, 50°C. The partial pressure of Benzene at 50°C is 0.362 

atm. Calculate the mass absolute humidity if B is  i) Nitrogen  ii) Carbon dioxide. 
8. It is important to know the effect of temperature on solubility for a particular solute with respect to 

crystallization process. Justify this statement. 
PART B - (4 X16 = 64 marks) 

09. (a) (i) Calculate the rate of diffusion of acetic acid across a film of non-diffusing- water 
solution (2mm thick at 17°C) when the concentration on opposite sides of the film are 
3% and 9% by weight of acid. Density of 3% and 9% by weight of acid are 1012 and 
1003 kg/m3 and diffusivity of acetic acid in solution is given by  0.95 x 10-9 m2/s. 

(8) 
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  (ii) Calculate the rate of diffusion of O2 (A) through the non-diffusing gas mixture of CH4 
(B) & H2 (C) in the volume ratio of 2:1 if the total pressure is 1 x 105 N/m2, and 
temperature is 0oC. The partial pressure of oxygen at two planes 2.0 mm apart are 13,000 
and 6500 N/m2 respectively. The diffusivities Do2-H2 = 6.99 x 10-5   and DO2-CH4 = 1.86 x 
10-5 m2/s. 

(8) 

(OR) 
 (b) (i) Hydrogen gas at 17°C and partial pressure 0.015 atm is diffusing through a membrane of 

vulcanized neoprene rubber 0.75 mm thick. Assume the pressure of H2 on the other side 
of the neoprene is zero. Calculate the steady-state flux if the solubility of H2 gas in 
neoprene at 17 °C is 0.045 m3 (at STP of 0 °C and 1 atm)/m3 solid.atm and the diffusivity 
DAB is 1.03 x 10-10 m2/s at 17°C. 

(8) 

  (ii) In an Oxygen-Nitrogen gas mixture at 1atm and 25 °C, the concentration of oxygen at 
two planes 0.5 cm apart are 10% and 20% (by volume) respectively. Calculate the flux of 
oxygen when (a) Nitrogen is non-diffusing (b) Equimolar Counter diffusion. Given the 
Diffusivity of oxygen in Nitrogen is 0.35 cm2/s. 

(8) 

 
10. (a) (i) In an experimental study, KG = 2.72*10-4 kmol/m2s atm. At one point in the column the 

gas contains 10 mol% of A and the liquid concentration of A is 0.0642 kmol A /m3. At 
293 K, 1 atm pressure, 85% of the resistance lies on the gas phase. Henry’s law constant 
is 9.35*10-3 atm. m3/ kmol. Calculate individual film coefficient and interfacial 
composition.                              

(8) 

  (ii) Derive an expression for liquid mass transfer coefficient for a falling liquid thin film 
under laminar condition while being exposed to a gas which has a component ‘A’ 
dissolving in the liquid. 

(8) 

(OR) 
 (b) Discuss the mechanism of mass transport in fluid-fluid interface and the evaluation of mass 

transfer co-efficient explained by various mass transfer theories.  
(16) 

 
11. (a) Derive an expression for estimating the height of cooling tower. (16) 

(OR) 
 (b) An air-water vapor sample has a DBT of 550C with an absolute humidity 0.03 Kg H2O 

vapor/Kg dry air at 1 atm pressure. Using humidity chart, if vapor pressure of water at 550C is 
118 mm Hg, calculate the relative humidity, humid volume, enthalpy and the heat required if 
100m3 of this air is heated to 1100C. 
 

(16) 
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12. (a) Discuss comparatively the construction and working of Swenson-Walker crystallizer and 
Krystal Crystallizer along with suitable justifications for various industrial applications. 

(16) 

(OR) 
 (b) In a particular process 2000 Kg of Na2SO4.10H2O crystals are obtained and the mother liquor 

was found to contain 20% Na2SO4 (anhydrous) by weight. If the feed solution contained 30% 
Na2SO4 (anhydrous) by weight and during the crystallization process 20% of original water 
was lost by evaporation, calculate the weight of feed solution, weight of mother liquor left and 
weight of water evaporated. 

(16) 

 


