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Seventh Semester B.E. Degree Exa#{*ftation, Jan./Feb . 2023
Gomputational Ffiqry-ffDynamics *,".

Time: 3 hrs. -ry'% ;*ax. Marks: too

eq.e

{ iffilosing ONE full quesffiglfrom each modale.
tr$qii.".tf' ,,ru. "'\,.

Module-L t#r-$
'if&.'q&l-a. Derive the momentum equafiofr.&onsidering an infinitesimally small fluid element moving

with the flow, for an u63eatly. Three dimensional*ffi&{npressible and various flow with

'/ Module-2

--

3 a. Apply Cramer's grleeto a quasilinear pffig[vdifferential eq1iffin for the mathematical
classificatio., ur ffi#", hyperbolic an{ paqpbblic. 

.,...._... ".". (10 Marks)
b. Explain the i$piS,t of partial ditr-fi#ru*al' equation classiffations on unsteady thermal

conduction phenomenon. q* (10 Marks)

visual notations. ;*-3,a. T" ;%lV (10 Marks)
b. Why is CFD a ."rcuftfu...hoo1? Elaborate its imp8it t"" in aerospace and non-aerospace

applications' 

ffi ^* ; 
(10 Marks)

"d, # Ta O#s*-*
2 a. Given the,4p.rtbfal form of governing equat'idn suitable for CFD in case of steady, inviscid

flow byffiffit$ing the terms involve{in'+ft and describe the procedure of obtaining primitive
variaQt& offie same. ;ery& ,,,..,,*:,, (l0Marks)

(i) Dirichlet and Nuemann Bg"ndu.y conditions. *.: ;, 
' u'.

(iil Shock-capturing and &gcfl fiuing methods:-t -'+i 
o.ryT 

- (10 Marks)

,,.-/ Moduld[E.{"

-- :rr';+

? Desc bpes of-grid adaptive methods. (10 Marks)
res of structured grids and un skuctured grids.

(10 Marks)

.l*_-\ { S U" \zA ..f

4 a, Expl@fisteady thermaldpm&ifction through u r"ori infinite fluid by writing governing
equqtion and plotting rf.g&ffi#tution charag..fp=t",i$*_tics. (10 Marks)

b. ffigllain the behaviour o,Qhyriiertolic equa$io,ffspnd its impact on steady, in viscid supersonic

6ffin"ta. #yW _ * 
*il, (roMarks)

.+;,i '\.

explain {re

6a.

(ii) Numeri leneration method
b. Define grid . List the measures of quality and explain in detail.

(10 Marks)
(10 Marks)

d -.*{&, -4&p*'t
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Elaborate on the follogln$ structured grid generation techniques:
(i) Algebraic gri .,generation method
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7a.

b.

8a.

9a.

b.

18A872

. a2T a2T ^ {%e, #
equation, #.frr=o .j*{tr " 

" (loMarks)

Obtain the generic form of _gffikryfig flow equatiort *Whrng conservative form in

transformedtpu"". - 6, 
* (loMarks)

&" fl* *h*
**'"ru%u Module-S ^Iff'

Explain briefly the folffig spatial discretisation ffiffique:
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