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Code No: 5121AP
JAWAHARLAL NEHRU TE CHNOLOGICAL UNIVERSITY HYDERABA D

M. Tech II Semester Examinations, June/July - 2018
COI\{PUTATIONAL FLTIID DYNAMICS

(Thermal Engineering)

, r. Time: 3,hrs i ,' i- , : f . Max.Marks:75.
,-' ' ,Note: Thisquestionpaperconiainstiroparr5,AandB. ' , , , ,

Parl A is cornpulsory uhich can'ies 2.5 rnarks. Ansu,er iil questions in Parl A. Parl B
consists of 5 Units. Ansrver any one fuli question lrom each unit. Each question carries
10 marks and may have a. b. c as sub questions.
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-9. Differentiate among Elliptic. Parabolic and Hvperbolic equarions applied to fluid flow.

PART - A
r., i : r ..'," i ..r '.: ) 5x'5MafkS:,25.'
Di:scuss'the itnponance rf siabiliry tritef a'lor Lrsage of Explicit scheme with exam.p-le.
i '.. t.... .t . 

L)]
What are the steps involr'ed in sclr ine the PDE using finite volume method? Explain.

l5l

t5l
Explain the impofiance of the pressure eQrrection in solrling the fluid flow equations.

i'.:;,..':,';'...'
Ao* do"r the turbuience har e the influence on rhe flow fi.elds? Expiairr. i , i-l

PART - B

,/ 5x10\Iarks:50
- .?A Solr.e the following algebraic equations usinq Gauss eiimination method.

l' Xi-lX--SX3:12:2X1 +6X2+ X3=1[): 3X, -8X2+.1X,:a2

' 
. i ' b) t\ hat are otfferent tlcratite metitocis used ior soir:irtg for Lhe sir:'.u.rane,.us equari..,rr:'....|'.Expla,in,,:...

LOR
3.a) Formulate the finite difference equations lor 1-D steady state heat conduction problems

in spherical coordinate sl,stem and describe the solution.
b) A sphei:e of radius 5.0 cm in which heat is senerated at a constant rate of 240 k\V/m3

r.i'ith the boundary surface at outside is maintained at uniform temperature 420C. The

i ... : : thelmal conductivi$,'qf-a rod is 287.w'mK. Formulate the finite differences equation
; : :: , and calculate the iernp€rzlture at nodes b'l"dividing at':lleaSt foLrr dii,isio115.''' ' ' 

[5+51: ''...i......,....r i t'... i ,,'.........,t I '-,:.' | "i : ....

4 a) \\'hat are the basic rules to be considered for solving the finite volume method for
solving the generalized parlial differential equations? Explain u,ith the suitable
example.

b) Hou' do you determine the accrlrac)' of the discretization process? What are the uses
and difficulties of approximatine rhe derivatives with finite volume methods? How doi and difficulties of applo4imatins ihe derivatives with finite volume methods? Hou do

, /, )ou o\ercome these difficulries? E;,plaln.,' ; . , .,,, i ,, I 
t5-5]

' ,./. Hou to formulate the solution for 1 D steady state heat conducrion ivith internai heat
generation using finite volume method? Discuss the diffrculties associated r,vith the
finite volurne rnethod. [ 10]
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What are different methods to solr,e the convection and diffusion coupled terms of the
generalized d i fferen ti al eq uati on given bel or.r :

a(pu(l)/ax :3 (r 6$ 6x)ii1
And also explain the limitations of upwind scheme over the other schemes. t1 0]

OR
H9w to ionsider the bounllary conditions r.rhile solving the,equarions of conr ection and

Dran'a flou' charl and describe SIMPLE algorithm for two-dimensronal laminar steady
flo.rr equations in Cafiesian co-ordinates.
Compare SIMPLE u'ith the Sh4PLER alsorithm and discuss tlre limitations of each.

[5+s]
i .- i i i ..,'i."".. i .'OR , .. . ., i ,, .j 1 .) | ,,

Derjve the vorticity equation lor 2.iD problems from tbe Navier Stokes equations and , ,

expiainitslimitat1ons.; 
' . : '' '

Hoi.r' does the staggered grid can help to overcome the difficulties in solving the

8.a)
a'
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;9.a)

b)
pressure term of Navier Stokes equations? Erplain. [5+5]

,10'ai Erplain larue edd.v sirnulation rnodel for forrnulation of the turbulence \elocitv

::,- tr:

compenent into the CFD equations.
b) De.scrib'e'the imporrance of pressure.'veloc'in and den-sit1z coupling for rhe compressible

flows, ..., :,, ... i , 
[5_S1 

, ,

1 1.a) Explain the significance of High
analysis with a suitable example.

b) Discuss the method to consider
compressible fluids.

OR
Reynolds number turbulence model used in CFD

the normal shock in solr ing the equations for the

[5+s]
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