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   CO BL 
Q.1(a) Write the most general form of continuity equation and reduce it to a divergence 

condition. 
[5] 1 3 

Q.1(b) Write the most general form of energy transport equation and reduce it to a form 
suitable for solving heat transfer through a sphere. 

[5] 1 3 

     
     

Q.2(a) Identify boundary conditions for the expansion of a laminar jet into stagnant ambient 
environment. 

[5] 2 3 

Q.2(b) Identify the initial conditions required to start the solution of a laminar jet of fuel 
injected into an oxygen-rich environment at stagnant conditions. 

[5] 2 3 

     
     

Q.3(a) Obtain a Favre averaged form of continuity equation. [5] 4 2 
Q.3(b) Briefly describe the eddy breakup model for accounting turbulence-chemistry 

interactions. 
[5] 4 2 

     
     

Q.4(a) Explain the set of equations used for tracking the motion of droplets in cold ambient 
conditions. 

[5] 1,4 4 

Q.4(b) How could you include the effects of heat and mass exchange in the tracking method 
for droplets? 

[5] 1,4 4 

     
     

Q.5(a) Explain the M  0 approximation. [5] 1,4 4 
Q.5(b) Write a form of energy transport equation suitable for compressible flows and explain 

each term in brief. 
[5] 1,4 4 
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