Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15AE72
Seventh Semester B.E. Degree Examinatibn,y'July/August 2022
Computational Fluid Dynamics

- . Time: 3 hrs. ‘ Max. Marks: 80
Note: Answer any FIVE full questions, choosmg ONE full question from each module.
Module-1
1 a erte about governing equatlons used in CFD. Also wrlte the governing equations in
Integral and differential form. = (08 Marks)
b. Explaln about CFD and parallel computing. Also write its advantages and disadvantages.
(08 Marks)
OR
2 a. Derive the expression for divergence of Veloc1ty and its physical meaning. (06 Marks)
b. Explain the following:
1) Dirichlet and Neumann boundary COndlthIlS (04 Marks)
ii)  Shock-Capturing and shock fitting methods. (04 Marks)
iii)  Viscous flow and In viscid flow. (02 Marks)
Module-2 )
3 a. Explain the general behavior of hyperbolic equation Wlth neat sketch. (08 Marks)
b. Explain Cramer rule and Eigen vaiue methods for classification of partial differential
equations. ; ' 9. (08 Marks)
OR «
4 a. Describe the general behav1or of different classes of partial dlfferentlal equation. (10 Marks)
b. Find the type of partlal differential equations: {
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ot ox’
2 i, :
ii1) (th +C? % =0 (Cis constant). . (06 Marks)
. Module-3
5 a Explam the need for grid generation and body fitted coordinate system. (08 Marks)
b. Explain Adaptive grids with neat sketch and write its advantages. (08 Marks)
' OR
6 a. Explain the features of structured grid and unstructured grids. (10 Marks)
b. Explain about algebraic grid generation. (06 Marks)
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Module-4 '

Compare and differentiate between Explicit and Imp11c1t approach of Finite difference

equations. S (10 Marks)

Write about following with sketch: { Dy

1) Up-wind scheme sy ;

i)y  Numerical and artificial viscosity. ey (06 Marks)
OR A _

Explain time marching and space marchmg technique in CFD. : (10 Marks)

Write about following:

1) Lax-Wendroff technique ; :

iiy  Errors and stability analysis. (06 Marks)

( Module-5 :

Explain about cell centered and cell vertex techniques. ‘ (08 Marks)

Write about the following: 5‘

i)  Numerical dissipation

iy  Numerical dispersion. (08 Marks)
OR '

Explain about followmg with neat sketch:

1) Upwmd biasing ‘

if) . Flux vector splitting. (08 Marks)
Using explicit and Implicit scheme explain about temporal discretization. (08 Marks)
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