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Q1 (a) Define CFD? Write the importance of CFD in Chemical Engineering. [2] 
 (b) List out the assumptions made while deriving the Navier-Stokes (N-S) equations. Simplify 

the N-S equations for square duct by CFD approach in the form of A = b. Where A is the 
coefficient matrix and b is the constant matrix. 

[3] 

    
    
Q2 (a) Assuming SI units, verify that units of each term of continuity & N-S equations are 

identical. 
[2] 

 (b) Show that: y" =  
  

+  0 (h) [3] 

    
    
Q3 (a) Write a short note on equivalence theorem of Lax. [2] 
 (b) Write the generalized Governing equation for transport phenomena. Deduce the 

continuity equation, momentum equation and energy equation from the generalized 
Governing equation. 

[3] 

    
    
Q4 (a) Define the following terms: Stability, Consistency, Advection and Courant number. [2] 
 (b) What are various errors encounter in discretization techniques? How these errors effect 

the solution of the problem?                      
[3] 

    
    
Q5 (a) Write short note on Gaussian elimination method and tridiagonal matrix algorithm. [2] 
 (b) What are the disadvantages of Jacobi method? What is the convergence criterion for 

Gauss-Siedel (G-S) method?  
[3] 

    
    
Q6 (a) Why does diagonal dominance ensure convergence in G-S iterative method?  [2] 
 (b) Describe the implicit and explicit approach for one-dimensional diffusion less and source 

less flow. 
[3] 

    
    

 
Given:  

Equation of Continuity: 


+ (. 𝒗) =  𝟎 

Equation of Motion for a Newtonian Fluid with Constant  and : 


𝐷𝒗

𝐷𝑡
=  − 𝑝 +   ∇ 𝒗 +   𝒈 
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