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consists of 5 Units. Answer any one full questlon from each unit. Each questnon carries
10 marks and may have a, b, ¢ as sub questions.

PART - A

Dlscuss ":he impoirt’éiho of stabihty;i.-ﬁritl

What are the steps involved in solving the PDE using finite volume method? Explain.

[5]

Differentiate among Elliptic, Parabolic and Hyperbolic equations applied to fluid flow.

[5]

7 How daes the turbulence have the 1nﬂuence on the ﬂow ﬁeids” Explam [5]:':

PART -B
5 x 10 Marks = 50
Solve the following algebraic equations using Gauss elimination method.
X1 4)&~-8X~— 12 2X1+6X7T Xﬂ—l( JX +8Xy+ 4X;=22
; 1ng tor’me S muitaneous “equations?’
: ; SN [555%. ¢

OR

Formulate the finite difference equations for 1-D steady state heat conduction problems

in spherical coordinate system and describe the solution.

A sphere of radius 5.0 cm in which heat is generated at a constant rate of 240 kW/m’

with the boundary surface at outside is maintained at uniform temperature 42°C. The

thermai'-conductlwty of-a rod is 287-W/mK. Formulate-the finite d1fferences equations
ulate the temperature at nodes b, ‘drv1dmg at least four divi 1310ns [S—r‘j] S

What are the basic rules to be considered for solvmg the finite volume method for

solving the generalized partial differential equations? Explain with the suitable

example.

How do you determine the accuracy of the discretization process? What are the uses

and difficulties of approximating the deriyatives w1th ﬁmte volume methods? How.do, ...

you overcome these d1fﬁcultles‘> Explam ' ; : ¢ 5+5]
R P . OR : ' . ¥, e,

How to formulate the solutlon for 1 D steady state heat conduct1on w1th mternal heat

generation using finite volume method? Discuss the difficulties associated with the

finite volume method. [10]




_.10.2)

b)

What are dlfferent methods to solve the convection and d1ffu51on coup]ed terms of the
generalized differential equation given below:

O0(pud)/ox =0 (t 6¢/x)/ox

And also explain the limitations of upwind scheme over the other schemes. [10]

dlffuswn terms? Explam:‘“

Draw a flow chart and describe SIMPLE algorithm for two-dimensional laminar steady
flow equations in Cartesian co-ordinates.

Compare SIMPLE with the SIMPLER algorithm and discuss the limitations of each.
[5+5]

lerlve the VOI’th]ty eq atlon for 2 D problems from,
explaitrits limitations. ™ |
How does the staggered grid can help to overcome the difficulties in solving the
pressure term of Navier Stokes equations? Explain. [5+5]

Explain large eddy simulation model for formulation of the turbulence velocity
component into the CFD.equations. Fop " aoes 5 e
Ot nce of pressure‘__velocm and den31ty couphnc for the compreSSLble

% f oL 2N PSS [5.{_5]"..,' .

OR
Explain the significance of High Reynolds number turbulence model used in CFD
analysis with a suitable example.

Discuss the method to consider the normal shock in solving the equations for the
compressible fluids. : [5+5]

wection and’"'
(107~ 1

5 I%Tavier Sjto'i{e eq;uations and .




