Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
Diploma Engineering - SEMESTER-V « EXAMINATION - WINTER 2013

Subject Code: 350502 Date: 29-11-2013
Subject Name: Mass Transfer-11
Time: 02:30 pm - 05:00 pm Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. English version is considered to be Authentic.

Q.1 (a) Define Terms: (1) Distillation (2) Nucleation (3) Adsorption (4) Free
moisture (5) Azeotrop (6) Dew point (7) Humidity
(b)  Write Short note on Types of Trays used in Tray tower

Q.2 (a) Explain Psychometric chart for Air-water system in humidification.
(b) Differentiate : Azeotropic and Extractive distillation
OR
(b) Differentiate Packed tower Vs. Tray Tower

Q.3 (a) Discuss Differential distillation with derivation of Raleigh’s equation
(b) What is Relative Volatility? Prove y=ax /(1 + x(a - 1))
OR
Q.3 (a) Discuss effect of (1) Total reflux ratio, (2) Minimum reflux ratio, and (3)
Optimum reflux ratio on binary distillation.
(b) Discuss operation problem of Tray tower

Q.4 (a) Whatis Adsorption? Discuss nature, characteristics and uses of adsorption
(b) What is Drying? Derive equation for drying time for Falling rate period
OR
Q.4 (a) Write Meir’s Theory for crystallization and explain Swenson walker
crystallizer
(b) Discuss principal, construction and working of Rotary vacuum dryer

Q.5 (a) 100 moles of Benzene (A) and Toluene (B) mixture containing 50% (mole) of
Benzene is subjected to a differential distillation at atmospheric pressure till
the composition of benzene in the residue is 33%. Calculate the total moles of
the mixture distilled. Average relative volatility may be assumed as 2.16

OR

Q.5 (a) A batch of the solid is to be dried from 23% to 5% moisture. The initial
weight of the wet solid is 150 Kg and the drying surface is 1m*/40 Kg dry
weight. If, Critical moisture content is 0.2, equilibrium moisture content is
0.05 and critical rate of drying is 0.3 x10™ Determine the total time of drying.

(b) A hot solution containing 5000 kg of Na,CO3 and water with a concentration
of 25 wt% Na,CO; is cooled to 293 K and crystals of Na,COs3.10H,O are
precipitated. At 293 K, the solubility is 21.5 kg anhydrous/100 kg of total
water. Calculate the yields of crystals obtained if 5% of the original water in
the system evaporates on cooling.
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