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Pre-requisites:  

 a) Knowledge of computer programming. 

 b) Basic knowledge of Fluid Mechanics-1 and 2. 

 c) Basic knowledge of and Heat Transfer . 
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•Introduction  to the Computational Fluid Dynamics (CFD). 

•CFD modeling techniques.  

•Finite Difference Methods. 

•Special Topics. 

 
  

 

Reference Books 

Computational Fluid Flow and Heat Transfer by K. Muralidhar T. Sundararajan 
Computational Fluid Dynamics and Heat Transfer by P. S. Ghoshdastidar   
Computational Fluid Dynamics by  John D. Anderson. 
An Introduction to Computational Fluid Dynamics  
   by H. Versteeg and W. Malalasekera 
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Fluid dynamics is the science of fluid motions.  
Fluid flows, in general, is studied in one of the three approaches: 

Experimental fluid dynamics. 

Theoretical fluid dynamics. 

Numerically: Computational Fluid Dynamics. 

Computational Fluid Dynamics is the science of predicting fluid flows, heat 

and mass transfer, chemical reaction kinetics, and other related physical 

phenomena by solving set of mathematical equations  governing those 

processes by employing numerical methods. 

CFD is the science of enumerating properties of fluid in motion. 
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CFD provides a qualitative (and even sometimes quantitative) 

predictions of fluid flow  (and heat transfer) by means of three ways: 

I. Mathematical modeling (partial differential equations). 

II. Numerical methods (discretization and solution techniques). 

III. Software tools (solvers, pre- and post-processing utilities). 
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Span of Computational Fluid Dynamics 

 

 Computational fluid dynamics (CFD) is a subject that deals with 
solution of fluid dynamics and heat transfer problems using 
numerical methods that can be programmed on computer. 

 CFD has emerged as an alternative method to experimental and 
theoretical method  for solving the fluid mechanics and heat 
transfer problems. 

 CFD is used in designing the products in aerospace, mechanical, 
chemical, metallurgical, electrical, electronics, and even food 
processing industries. 

 Although CFD is not likely to replace experiments in near future, 
the trend is clearly toward computer-aided designs in industries 
the world over. 
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Contemporary CFD include all disciplines in which the flow of a fluid is taking place 
with or without heat and/or mass transfer. Some applications of CFD are: 

 Laminar and turbulent flow of air over an airplane wing: It helps to determine 
the lift and drag of the aerofoil without doing actual wind tunnel experiments. 

 Study of the external flow of air over the body of a car:  CFD tools are used to 
reduce the drag over a car, thus, resulting in fuel economy. 

 Design of internal combustion engines: It helps automotive engineers to 
better understand internal flow through the engine.  

 Manufacturing processes: CFD modeling of materials processing applications 
such as metal cutting, welding, rolling, extrusion, solidification and melting, 
injection molding, and screw extrusion of plastic parts has greatly enhanced 
the quality of the end products. 

 Civil engineering applications: Problems involving rheology of rivers, lakes, 
estuaries, etc. 

 Environmental engineering applications: Simulation of  heating, air-
conditioning, and general air circulation through buildings 

 Naval architecture applications: Analysis of hydrodynamic problems 
associated with ships, submarines, torpedos, etc 

 




