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1.​ Describe the numerical approach using the finite difference method to solve for the 

temperature distribution in a one-dimensional composite wall with specified boundary 
temperatures. 

2.​ Outline the steps involved in setting up a numerical model to determine the steady-state 
temperature profile in a cylindrical fin.  

3.​ Explain how boundary conditions are incorporated when numerically solving for steady-state 
heat conduction in a spherical shell.  

4.​ Explain the difference between explicit and implicit finite difference schemes for solving 
unsteady heat conduction problems. 

5.​ Describe a numerical method to determine the transient temperature distribution in a 
two-dimensional plate subjected to a sudden change in boundary temperature. 

6.​ How would you account for a heat generation term within a solid when numerically 
modelling unsteady-state heat conduction?  

7.​ In a CFD simulation of flow through a heated pipe, how would you use empirical correlations 
to determine the convective heat transfer coefficient at the pipe wall?  

8.​ Describe how you would select an appropriate Nusselt number correlation for external flow 
over a cylinder in a CFD simulation. 

9.​ Explain the importance of dimensionless numbers like Reynolds and Prandtl numbers when 
applying convection heat transfer correlations in CFD. 

10.​Describe the post-processing steps in a CFD software (e.g., ANSYS) to visualise the 
temperature distribution in a simulated heat transfer problem.  

11.​Explain how you would use CFD software to calculate the total heat transfer rate from a 
heated surface to a flowing fluid.  



12.​Outline the procedure to extract temperature values at specific locations within the 
computational domain after a CFD simulation of a conduction problem. 

13.​Discuss how changing the boundary conditions (e.g., constant temperature vs. constant heat 
flux) affects the temperature distribution in a CFD simulation of heat conduction.  

14.​Explain how variations in fluid properties like thermal conductivity and viscosity impact the 
convective heat transfer predicted by a CFD simulation.  

15.​Describe how you would use CFD to investigate the effect of different inlet flow velocities 
on the heat transfer from a heated object. 
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