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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) What is difference between the finite difference method and finite volume 

method? 
 

 b) What is interface conductivity? Why geometric mean of thermal conductivities at 

cell faces is better way of getting a numerical solution than the arithmetic mean.  
 

 c) Write down the physical significance of relaxation parameter ( ) for cases 1 

and 1   . 

 

 d) Write the mathematical form of symmetric boundary condition.  
 e) 

Write the Power-Law scheme expression for E

e

a
D

, when 10eP  . 
 

 f) Define Currant number.  
 g) What are different conditions for implementing the outflow boundary condition?  
 h)  Define Peclet number.  
 i) Write down the necessary and sufficient conditions for Scarborough criterion?  
 j) Why the implicit method of solving governing differential equations is better 

than the explicit method? 
 

    
Q2 a) For a physical system, the following system of equations are given 

6T1+T2+3T3= 17 
T1-10T2+4T3= -7 
T1+T2+3T3= 12 
Solve these equations using Gauss-Siedal iterative method for first three 
iterations. Use initial guess value for temperature as 1.      
 

(5) 

 b) Solve the above equations using Successive over Relaxation (SOR) method for 
same  
number of iterations. Use the under relaxation parameter ( ) as 0.85. 

(5) 

    
Q3  (a) 

 
 
 
(b)  

What are different basic rules that you need to obey to discretize any governing 
differential equation by finite volume method. Explain these clearly with supportive 
figures. 
 
An appropriate profile for independent variable is assumed during the 
discritization of a    governing differential equation in the finite volume method. 

(5) 
 
 
 

(5) 
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Why is it as advised to assume a piece-wise linear profile? What will happen if 
you take step-wise profile for an independent variable?   

    
Q4  Consider the problem of steady-state heat conduction problem in a large 

plate with uniform heat generation as shown in Fig. 1. The faces of the wall 

A and B are maintained at constant temperatures. Given that, the 

thickness L = 2 cm, with constant thermal conductivity 25 /k W m K .Find 

the set of algebraic equations in matrix form without solving the equations. 

The temperature at faces A and B are 100oC and 400oC, respectively. 

The heat generation value 3500 /q kW m .Take four grid points only. Also 

show the diagrammatic view of the discretization. 

(10) 

Q5  A one dimensional flow through a porous material is governed by 
0,dpc u u dx  where c is a constant. The continuity equation is

0( ) /d uA dx  , where A is effective area of the flow. Use SIMPLE procedure 
for the grid as shown below (where you may ignore point A) to calculate 

2 , Bp u and Cu from the following data:  

2 1 3 2 2x x x x    , 0 25.Bc  , 0 2.Cc  , 5BA  , 4CA  , 1 200p  and 3 38p  . 
As an initial guess 15B Cu u   and 2 120p  .  
 
          
   A                 1                  B                  2     C    3            

(10) 

    
Q6 (a) 

 
 
 
 
 
 
 
 

(b) 

For a convection-diffusion problem the governing equation is 

0p
Tc uT k

x x
      

. Write the equation in dimensionless for using

0

0

, ,
/

p

L

c u T TxX p
L k L T T





  


. 0T , and LT are the temperatures at 0x  and

x L , respectively. Find the exact solution of the governing differential 
equation. 
 
Find the general expression for the above equation of the form 

P P E E W Wa a a    using central difference scheme (CDS) and upwind 
differencing scheme (UDS).  

(5) 
 
 
 
 
 
 
 
 

(5) 

    
    

Q7  
Consider one-dimensional convection type equation, 0,u

t x
  
 

 
where  is a 

dependent variable. Use FTCS scheme for finding out the criterion for stability by 
implementing Von Neumann stability analysis. 
 

(10) 

Q8  Write Short Notes (Any Two) (5 x 2) 
 a) Source term linearization.  
 b) Staggered grid arrangement.  
 c) False diffusion: an comparison between CDS and UDS.  
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