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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) Find the unit and dimension of Dynamic viscosity.  
 b) Write the Unsteady state continuity equation.  
 c) Differentiate between Newtonian fluid and Non-newtonian fluid graphically.  
 d) What is drag coefficient?  
 e) How diffusivity depends on temperature in liquid and low density gas?  
 f) State Fick’s law of diffusion.  
 g) Define Schmidt number.  
 h) Write the basic difference between conduction, and convection mode of heat 

transfer. 
 

 i) What is thermal conductivity and how it is varies with temperature?  
 j) What is fouling factor?  
    

Q2 a) Derive Re=ߩݒܮ/µ where L= Length, v= fluid velocity, ρ=density of fluid and 
µ=viscosity  

(2) 

 b) Find the velocity distribution profile for a Newtonian, incompressible fluid 
when flowing down an inclined flat plate of length ‘L’ and width ‘W’ taking 
angle of inclination(θ)= 450. 

(8) 

    
Q3 a) The following velocity components for an incompressible flow describe the 

fluid motion: u=zx-2xy+mz, v=y2-xy+mx, w=yz-xz+my, check whether the 
continuity equation satisfied or not? 

(5) 

 b) Find the minimum fluidization velocity expression when the fluid is passing 
through a packed fluidized bed. 

(5) 

    
Q4 a) Derive the concentration profile equation in a steady state diffusion system 

when liquid A is evaporating into gas B in one direction at constant 
temperature and pressure. 

(5) 

 b) Estimate the DAB for the system CO-CO2 at 296.1 K and 1 atm total pressure. 
 Label             Species           M            T(K)                 Pc(atm) 
A                      CO                28.01        133                 34.5 
B                      CO244.01        304.2              72.9 

 

(5) 

    
Q5 a) Consider the fluid B flowing past a solid A which is slightly soluble in the fluid 

B. Then discuss about the concentration boundary layer on this flat plate(Solid 
A). 

(5) 

 b) A thick-walled cylindrical tubing of hard rubber having an inside radius of 5 
mm and an outside radius of 20 mm is being used as a temporary cooling coil 
in a bath. Ice water is flowing rapidly inside, and the inside wall temperature is 
274.9 K. The outside surface temperature is 297.1 K. A total of 14.65 W heat 
must be removed from the bath by the cooling coil. How much length of tubing 
is needed? The thermal conductivity = 0.151 W/m.K. 

(5) 
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Q6 a) A smooth, flat, thin fin of copper extending out from a tube is 51 mm by 51 
mm square. Its temperature is approximately uniform at 82.20C. Cooling air is 
at 15.60C and 1 atm(abs) flows parallel to the fin at a velocity of 12.2 m/s. 
Considering the flow is laminar, find the heat transfer coefficient(h). 
Data: k= 0.0280 W/m.K, ρ=1.097 kg/m3, µ=1.95×10-5 Pa.s, Npr= 0.704 

(5) 

 b) Describe the physical mechanism of radiation and its properties. Discuss the 
basic laws related to this and the heat exchange between non-black bodies. 

(5) 

    
Q7  Discuss the transport process due to fluid flow, heat transfer and mass 

transfer. Find the similarity and dissimilarity among them considering their 
basic principle and fundamental laws. Discuss about the non-dimensional 
number related to it. 

(10) 

    
Q8  Write short answer on any TWO : (5 x 2) 

 a) Navier-Stokes Equation  
 b) Diffusion  
 c) Heisler Chart  
 d) Natural and Forced Convection  
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