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Seat No.: ________                                                      Enrolment No.______________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Engineering - SEMESTER – V • EXAMINATION – WINTER 2012 

 
Subject code: 350502 Date:  26/12/2012 
Subject Name: Mass Transfer-II 
Time: 10.30 am - 01.00 pm Total Marks: 70 
Instructions: 

1. Attempt any five 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) Explain Super-saturation regarding crystallization and its method. 07 

 (b) Explain Drying curve and mention various zones on it. 07 
Q.2    

 (a) Differentiate Tray and Packed Tower. 07 
 (b) What is cooling tower? Explain its arrangement with neat sketches. 07 
  OR  
 (b) Explain the concept of (i) Absolute Humidity (ii) Wet Bulb Temperature 

(iii) Dew Point  
07 

    
Q.3 (a) Explain Differential Distillation and Derive Rayleigh’s equation. 07 

 (b) Discuss Adsorption and give examples of common Adsorbent. 07 
  OR  

Q.3 (a) Explain principle and factors affecting Ion-exchange.  07 
 (b) Explain McCabe-Thiele method for finding out number of trays. 07 
    

Q.4 (a) Explain operating problem in tower used for gas-liquid operation. 07 
 (b) Explain Swenson-walker crystallizer. 07 
  OR  

Q. 4 (a) Calculate % yield of MgSO4-7H2O crystal when 100 kg of 38% MgSO4 
saturated solution is cooled to 300C, assuming 12% water is lost by 
evaporation during cooling. Solubility of MgSO4 at 300C is 37.2 kg/ 100 kg 
water. 

07 

 (b) What is Psychometric chart? Describe in detail calculation done by using it. 07 
    

Q.5 (a) A liquid mixture containing 40 mole% Benzene and 60 mole% Toluene is 
subjected to a flash distillation at a separator pressure of 1 atm to vaporize 
50 mole% of feed. What will be the equilibrium composition of vapor and 
liquid? 
X  0   0.05   0.1     0.2       0.3   0.4    0.5   0.6     0.7     0.8   0.9     1.0 
Y  0   0.13   0.21   0.375   0.5   0.6    0.7   0.77   0.83   0.9   0.95   1.0 

07 

 (b) Explain construction & working of Drum drier. 07 
  OR  

Q.5 (a) Explain the terms: (i) Henry’s law (ii) Optimum Reflux Ratio 
(iii) Azeotrope  

07 

 (b) Solids are to be dried under constant drying condition from 67% to 25% 
moisture. The value of equilibrium moisture for material is 1%. If the 
critical moisture is 40% and rate of drying in constant rate period is 1.5 
kg/m2.hr, calculate the drying time. Drying surface is 0.5 m2/kg dry solid.  

07 
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”°ï“ 
1 

A 
 

q¾õVgpBS¡i“ dpV¡ ky”f k¡ÐÃeyA¡i“ kdÄphp¡. 07 

 b 
 

ÖpBN Lh® A“¡ s¡“p qhqh’ Tp¡“ kdÄphp¡.  07 

    
”°ï“ 
2 

A 
 

V²¡ A“¡ ”¡L¹X Vphf “p¡ c¡v gMp¡. 07 

 b 
 

LytgN Vphf A¡Vg¡ iy? s¡“u ìehõ‘p ky»vf Ap¾yqs kp‘¡ kdÄphp¡. 07 

  A‘hp  
 b 

 
kdÄphp¡: (i) A¡åkp¡ëeyV üyqdqXqV (ii) h¡s bëb sp”dp“(iii) Xéy ”p¡BÞV 07 

”°ï“ 
3 

   

 A 
 

qXä»qkeg qXqõVg¡k“ kdÄphp¡ A“¡ f¡qèg kqdLfZ spfhp¡. 07 

 b 
 

A¡X¹kp¡”®i“ kdÄphp¡ A“¡ kpdpÞé A¡X¹kp¡b®ÞV “p DvplfZ Ap”p¡. 07 

  A‘hp  
”°ï“ 
3 

A 
 

Ape“ A¡L¹õQ¢Ä “¡ Akf Lfsp ”qfbmp¡ A“¡ s¡“y dlÐh kdÄphp¡. 07 

 b 
 

V²¡ “u k»¿ep ip¡’hp “u d¡L¡b‐‘ug “u fus kdÄphp¡. 07 

    
”°ï“ 
4 

   

 A 
 

N¡k‐qgqL¹hX Ap¡”f¡i“ “p D”ep¡N dp Aphsp Vphf “u Ap¡”f¡tVN kdõep kdÄphp¡. 07 

 b 
 

õh¡ Þk“‐hp¡Lf q¾õVgpBSf kdÄphp¡. 07 

  A‘hp  
”°ï“ 
4 

A 
 

100 kg “y 38% hpmyy ÖphZ 300C ky’u W»vy ”X¡ R¡, Ä¡dp 12% ”pZu Bh¡”p¡f¡i“ vfçep“ 
Dqv Äpe R¡.  sp¡ MgSO4-7H2O q¾õVg “u % euëX ip¡’p¡. 300C A¡ MgSO4 “u 
kp¡ëeyqbqgqV 37.2 kg/ 100 kg ”pZu R¡. 

07 

 b 
 

kpBLp¡d¡qV²L QpV® A¡Vg¡ iy? s¡“p D”ep¡N ‘u ‘sp L¡ëL¹eyg¡i“ hZ®hp¡. 07 

    
”°ï“ 
5 

A 
 

40 mole% b¡ÞÆ“ A“¡ 60 mole% Vp¡ëhu“ “p ÖphZ “y 1 atm vbpZ¡ ã¹g¡i 
XuõVug¡i“ dym ÖphZ 50 mole% vyf Lfhp dpV¡ ‘pe R¡. sp¡ guqL¹hX A“¡ h¡”f “p 
BqL¹hqgqb°ed OVLp¡ iy li¡? 
X  0   0.05   0.1     0.2       0.3   0.4    0.5   0.6     0.7     0.8   0.9     1.0 
Y  0   0.13   0.21   0.375   0.5   0.6    0.7   0.77   0.83   0.9   0.95   1.0 

07 

 b 
 

X²d X²pef “y b»’pfZ A“¡ Lpe® kdÄphp¡. 07 

  A‘hp  
”°ï“ 
5 

A 
 

kdÄphp¡: (i) l¡“fu “p¡ q“ed (ii) Ap¡”qVdd qfã¹ëL¹i f¡qiep¡ (iii) A¡qSep¡Vp¡” 07 

 b 
 

AQm X²pHN qõ‘qs dp kp¡qgX 67% ‘u 25% dp¡BõQf ky’u X²pe ‘pe R¡. dqVqfeg “y 
BqL¹hqgqb°ed dp¡BõQf 1% R¡. Äp¡ q¾qVLg dp¡BõQf 40% A“¡ AQm f¡V q”qfeX dpV¡ 
X²pHN f¡V 1.5 kg/m2.hr lp¡e sp¡ X²pHN kde ip¡’p¡. X²pHN kfa¡k 0.5 m2/kg X²pH 
kp¡qgX R¡. 

07 
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