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Seventh Semester B.E. Degree Examin*ot.-- Dec.2OL8 lJan.20l9
Gomputational Flujd Q$namicsGomputational Fluird ffinamics
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Time: 3 hrs.

Note: Answer any FIVE full questions, choosing
ONE full qffiISh from each module$,,@'"

d'r
$l+@1 "'""'riii:'rft=" \,&".

a. Derive non conservative fofiq,Of momentum equation foi''e mfuritesimally small moving
ii:'' 

(10 Marks)
b. Explain various physical boundary conditions withffi{&ble examples for CFD problems.
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a. Explain : i) Sho0k capturing ii) Shock"fitting methods.
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b. Derive the expression for divergence o{yeTocity.
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-3 a. A flow field is identified by.,the following syste4-,gfPDE's. 'ri..:::::
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Classify the PDE based on Cramer's me&otl (10 Marks)

b. Explain unsteady thermal conductiot.,,,through a semi infinite fluid by writing governing
equation and p,lo'ting typical solutio racteristics.. (06 Marks)
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a. Explain'eigen value metho'du,S?vclassification o{pDE's (08 Marks)

b. Explairi the behaviour.offfirbolic equatioiro and its impact on steady, in viscid supersonic

. flow field' 
.,,r.. ,,,' 

l'l$' "-'. (08 Marks)
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a. Explain diltbrefit types of Grids:':;,j
b. Explain the factors which detotrnine grid quality.
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a. Explain Adaptive Grids with neat sketch.
b. Explain ,'rr.,..'..

i) Multi-blod"k€fid generation
ii) Advancing -'front method
iii) Delaunay - Vornoi diagram.
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(02 Marks)
(08 Marks)
(06 Marks)

(10 Marks)
(06 Marks)

(08 Marks)

(08 Marks)

7a.
b.
c.

8a.

b.

Derive the generic form of
transformed space for two di
Exp lain boundary fitted

9 a. Derive an expres#for flux vector splitting-
b. Explain Upwi@qfieme. ,.1;3=tu,
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A.b. Explain cell centered tec&*#H#e for spatial Di
f,;:\

lon process. fui}=
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10 a. Expffi fulite volume discretizatioqfur a steady conducpiOn.equation :
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*k#). t = o in I -d, *t rre'K is thermal *yl:ffy una S is source term.
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ExplainDiscretization. , tu 
*

Obtain CFL criterion for a first order wave .qreli
Explain Lax Wendrofftechnique. - ;. fue
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