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Objectives 

NC 

1 
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Programme 

Department 

3 

4 

COs 

CO1 

CO2 

CO3 

3 

CO4 

of state 

To introduce with CFD philosophy, pre-processing, post-processing and 
classification of PDEs 

To introduce disc retization of partial differontial equations using various 
schemes of finite difference method (FDM). finite volume method (FVM) 
and stream function vorticity approach 

To introduce various iterative schemes for solving linearized algebraic 
equations, stability analysis of varlous schemes 

PO1 

3 

3 

Bacholor of Technology in Mochanical Engineering 
Mochanical Engincering 

3 

3 

diffusion 

National Institute of Technology Meghalaya 
An institute of National Importance 

Computational Fluid Dynamics 

PO2 

Course Name 

PO3 

Essential Readings 

0 

0 

Supplemnontary Readings 

PO4 PO5 

Mapping with Program Outcomes (POs) 
PO8 

0 

PO6 

0 

0 

Content 

PO7 

0 

( 

Course 
Outcomes 

SYLLABUS 

3 

Total Hours 

0 

Credit Structure 

CO1 

CO2 

CO3 

CO4 

PO9 

1 JHtrggrr M Penc. Computatonal Methnods for F lud Dynanncs" Spnger 2003 
2 IJ Chung. Computatonal ud DynamCS", Cambridqe Unversitly ress, 2010 

V i'atankar Numerical Heat ranster and fIid t luw liemIsphere, 2018 

0 

2 J D Anderson Jr "ComputationalTlud Dynamics", McGtaw Hill lnternationat Edition, 2017 

Year of Regulation 
Semester 

Introduction and Conservation Principles: Definition and Importance of CFD, Fundamental conservation laws of 
fiuid motion and heat transíer, Conservation of mass, Conservation of momentum, Conservation of energy. equations 

0 

0 

PO10 PO11 PO12 

0 

Classification of Partial Differential Equations and Approximate Solutions : Mathematical classification of PDEs 
parabolic. eliptic and hyperbolic equations, Role of characteristics in PDES, Approximate solutions of differential 
equations, Primary and secondary variables, essential and natural boundary conditions 

Fundamentals and Common Methods of Discretization : Principles of discretization - preprocessing. solution and 
post processing. Types of boundary conditions. Conservativeness, boundedness, transportiveness, Overvievw of finite 
ditference, Overview of finite element and finite volume methods 

Diffusion: The finite volurne mnethod of discretization for diffusion problems Discretization of ransient one 
dmensional diffusion problems. Discretization for multi-dimensional diffusion problems, Stability analysis of 
parabolic and hyperbolic equatlion. FTCS, FTFS, FTBS, schemes. Convection diftusion probiems: Central 
dfference, upwind schemes. exponential, hybrid and powerlaw schemes. QUICK scheme. Concept of false 

INT 

Numericai Solutions : Numerncal solution of parabolic partial differential equations using finite-difference and finite 
volume methods explicit and mpicit schemes consistency. stability and convergence, Numerical solution of systems 
of linear algebrarc equations general concepts of elim1nation and iterat1ve methods, Gaussian elimination, LU 
decompositon, Tridiagonal matrix algorithm. Jacobi and Gauss- Seidel iterations, Necessary and sufficient conditions 
for convergence of iterative schemes 

50 

0 

Numorical Solution of Navior-Stokes Equations : System for incompressible flows stream-function vorticity 
Staggered grid and collocated grid SIMPLE, SIMPLEC and SIMPLER algorithms 

0 

Able to classify PDEs governing fluid flows and examine the 

role of characteris tics (Understanding) 
Able to outline the principles of discretization and illustrate 

common methods of discretization and infer on associated 
errors ((Analzing) 

Able to explain numerical schemes, techniques and solution 

methodologies for solving discretized set of equations to 
obtain a stable solution (Analysing) 

Able to construct governing equations of fluid and thermal 
engineering problems and solving them using appropriate 
boundary conditions (Applying). 

50 

0 

Marks Distribution 

MID END 

PSO1 

2 

2 

2 

2 

Mapping with PSOs 

PSO3 

Hours 

06 

CURRICULUM 

06 

05 

100 

07 

2018 

07 

VIlI 

05 

36 

Total 

1 HK Verstecg and W Malalasekera, "An introduction to computational fiuid dynamics The tinite volune method", Pearson Education, 2008 
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