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Course Contents as per PEC Guidelines 2023-2024 

 CFD Fundamentals: CFD and its significance, problem solving using CFD 

 Conservation laws of fluid motion and boundary conditions: Scope and limitations 
of experimental, analytical and numerical methods in transport processes, The 
Continuity Equation and governing equations for Momentum, Heat and Mass Transport 
in a continuum; The General Transport Equation. 

 Turbulence and its modelling: Characteristics of simple turbulent flows, The effect of 
turbulent fluctuations on properties of the mean flow, Reynolds-averaged Navier- 
Stokes equations, large eddy simulation, Direct numerical simulation. The finite volume 
method for convection and diffusion problems: Finite volume method for one-, two- and 
three-dimensional steady state diffusion, The power-law scheme, TVD schemes, The 
hybrid differencing scheme 

 Discretization: b a s i c  c o n c e p t s  a n d  
methods, Discretized forms and solution methodologies for steady and unsteady- state 

one-dimensional heat conduction, Extension of discretization concepts to two- a n d  

t h r e e -dimensional d o m a i n s , Modeling of Convection and Diffusion terms using 

various discretization schemes; Calculation of flow field using SIMPLE algorithm. 

 Case studies: Simulation of various one-and two-dimensional laminar flow situations 

covered during Transport Phenomena using CFD software and comparison of results 

with analytical solutions.

 



 

 
Weekly Plan 

 

Week 
/Lecture 

Topic 

1-2 CFD Fundamentals: CFD and its significance, problem solving using CFD 

 
3-5 

Conservation laws of fluid motion and boundary conditions: Scope and 
limitations of experimental, analytical and numerical methods in transport 
processes, The Continuity Equation and governing equations for Momentum, 
Heat and Mass transport in a continuum; The General Transport Equation. 

 

 
6-8 

Turbulence and its modelling: Characteristics of simple turbulent flows, The 
effect of turbulent fluctuations on properties of the mean flow, Reynolds-averaged 
Navier-Stokes equations, large eddy simulation, Direct numerical simulation. The 
finite volume method for convection and diffusion problems: Finite volume 
method for one-, two-and three-dimensional steady state diffusion, The power- 
law scheme, TVD schemes, The hybrid differencing scheme 

9 MID TERM 

 
 

10-13 

Discretization: basic concepts and methods, Discretized forms and solution 
methodologies for steady and unsteady-state one-dimensional heat conduction, 
Extension of discretization concepts to two- and three- dimensional domains, 
Modeling of Convection and Diffusion terms using various discretization 
schemes; Calculation of flow field using SIMPLE algorithm. 

 
14-16 

Case studies: Simulation of various one-and two-dimensional laminar flow 

situations covered during Transport Phenomena using CFD software and 

comparison of results with analytical solutions. 

17 Revision 

18 End Semester Exam 
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2021. 
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