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TRANSPORT PHENOMENON 
BRANCH:METTA, MME 

Time: 3 Hours 

Max Marks: 70 

Q.CODE: Z745 
Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
  
  
Q1  Answer the following questions: (2 x 10) 

 a) What is Newtonian fluid?  
 b) State the Bernoulli’s Equation.   
 c) Define Biot number?  
 d) State Kirchhof’s law.  
 e) What is View factor?  
 f) Define mass transfer coefficient?   
 g) Define Fick's second law of diffusion?   
 h) Define kinetic viscosity.  
 i) What is Navier stokes equation?  
 j) What is friction factor  
    

Q2 a) What is momentum transport? (2) 
 b) Differentiate between viscous momentum and convective momentum. (8) 
    

Q3 a) Derive the equation of conservation of momentum using control volume (5) 

 b) Derive the Newton’s Law of viscosity of laminar flow under steady state 

condition 

(5) 

    

Q4 a) Derive  the  general  equation  of  heat  transfer  in  a  stationary  medium 

under steady state condition. 

(5) 

 b) Write down the Characteristic of black body radiation. (5) 
    

Q5 a) Heat flows by conduction from outer surface to inner surface through a 

slab  of  thickness  0.5m  with  To=500K  and  Ti=300K.  Determine  the 

amount of heat flux transfer through the slab having K= 43 W.m
-1

.K
-1

. 

(5) 

 b) Explain the mechanisms of heat conduction in gases and solids. (5) 
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Q6 a) Explain the mechanisms of mass transfer in solids. (5) 

 b) Derive the Fick’s first Law of diffusion under steady state condition  (5) 
    

Q7  A steel plate with 0.2% carbon is exposed to a carburizing atmosphere 
at  1223K.Carburizing  atmosphere  maintains  0.5%  carbon  on  the 
surface  of  steel.  If  diffusivity  of  carbon  in  steel  is  DC  1.2  ×10-11m2/s. 
Calculate the  concentration  of  carbon  at  1mm  away  from  the 
surface  after 1 hour.  Date givenerf(0.85)=0.7707, erf(2.4)=0.9999, and 
erf(1.0)=0.8427. 

(10) 

    
    

Q8  Write short notes on any TWO: (5 x 2) 
 a) Overall heat transfer coefficient  
 b) Convective mass transfer.  
 c) Buckingham’s π Theorem  
 d) Continuity Equation.  
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