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I a. Derive momentum equation foq, Small fluid element fixed,i[:,space and for small element
moving in space, with viscoustgnns. (10 Marks)

b. Show that substantial derivative pP occurring in non-conservative form of momentum'Dt
equation can be written in the following way that is representative of conservative form
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OR
2 a. What are:ihe vdrious boundary conditions?

b. What ai€ CFD ideas to understand?r,,,,r,,r',,,,,, :::

''Module-2

is free stream Mach nurnber.

b. Explain how steady boundary layer flow can be govemed by Parabolic equations.

oR
Explain the different mathemgticai'*behavior of CFD equations that reflects
physical behavior of flow freldr'Give an example ofeach case.

.','l ..,, :"

a. Describe Hermite Polynomial rnr"*##
b. Develop a cubic Hermite Polynomial for following function

f(x)=*++x3+12+x+ l

a. Explain ellip'tic grid generation technique.
b. Describe the following for structured adaptive grid generation:

(i) Control function approach
(ii) Variational methods" ,

Module-4
a. Describe the following :

(i) Upwind di{Ierencing' (ii) Midpoint leap frog differencing techniques
(iii) Refl ection Boundary condition.
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Examihation, Aug./Sept.2 020

Fluid Dynamics

Time: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, ahooSing ONE full question from euch module.

'Mo"dule-l

the Cramer rule determine the slopes of characteristic lines for potential 2-D flow

(r - rtr:)P +? =0 , where u and v are perturbation velqcities in the flow. M.' *'ax 
Av
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b. Use an explicit numerical method to solve tne heaffi,ieuction equation

dT AzT ,...:;*gr':/

--4-

Boundary conditions : T(0, t): T(1, t) =9a 0) ; T(x, 0l: S.ln('7Sli. < x < l)
Bottr ends held at zero tempemture giv..gn''Ylri6al temperature distributidn;"

Use the following Parameters.
At : 0.1 Ax = 0.25 a = 0.{'i. ,j'." Curry out iterations ti$6:3 sec. (07 Marks)

OR
a, Considerthe following tr4rrsf,pmi'ition for accomplishinqefid stretching :

E=x, n=ln(Y+1)
What happenr to gorfu6p_lng flow equations in bo$r thb physical and computational plane

with thi; transformati6'fr? Strow this with p *xahrple of Z-D.continuity equation for

compressible flo"r6'ih\ough matrices telhniqy.{,.-Ql transformation of grids. (10 Marks)

b. Expiain trre ato\d$ttr liu"n" Transforrqdiffirough use of Jacobean. (06 Marks)

!i # Module-S
Write sffigotes on following i ,,,r,,o.,,1,,,. :....:1i)....

b. Flux vector splitting | - .., ,. (06 Marks)

c. Approximate Factorisation .,, u 
.j*inf ' ,..*[.,,' (06 Marks)

..1r,,,.,.iuir, ,i'! .,,'it r, ,,,,.'rip:''"

Explain the following :*l=t:'' 
t: 
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a. Artificial viscosity;., rl i "i..,,"' *;'I'': (04 Marks)

b. Finite volume sol,gti$n to difhrsion preHgih,,Selow. :,,,,S,r'

g(r.Al: ,i ,,t*i' .":. (o5 rvrarks)
d*\ Ax) , ,,1

c. Finite vq{unqe solution to cony.pction and diffirsionP[Oplem below.
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