50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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.. . 'Module-1
a. Derive the momentum equatron considering an 1nﬁn1te51mally small fluid element moving
with the flow, for an umsteady Three dimensional, compressible and various flow with
visual notations. ; (10 Marks)
b. Why is CFD a research tool? Elaborate its 1mpo ance in aerospace and non-aerospace

applications. (10 Marks)

4

a. Given the g ral form of governing equatron suitable for CFD in case of steady, inviscid
flow by expihiﬁmg the terms mvolved in‘it and describe the procedure of obtaining primitive

variables of'the same. (10 Marks)
b. Explain‘the following terms: )
(1) Dirichlet and Nuemann Boun ary conditions. ..
(i) Shock-capturing and shock fitting methods (10 Marks)
“svwgb b,
Module-2 .
a. Apply Cramer’s rule<to a quasﬂmear parha] ‘differential equatlon for the mathematical
classrﬁcatlon as el jpuc hyperbollc and parabbllc PN (10 Marks)

Tlutlon charactenstlcs (10 Marks)
s.and its impact on steady, in viscid supersonic

(10 Marks)
. (10 Marks)
b. ketches explaln the features of structured grids and un structured grids.
(10 Marks)
OR
a. Elaborate on the followmg structured grid generation technlques
(i) Algebraic grid generation method
(i) Numerical gr;d' generation method (10 Marks)
b. Define grid quality. 'List the measures of quality and explain in detail. (10 Marks)

-
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Module-4
Demonstrate the explicit and implicit approach @§ v
advantages and disadvantages. 3
Explain the importance of discretisation and trafs f

lving CFD problems. List their
(10 Marks)
(10 Marks)

é@%ﬁ‘wﬁ%ﬁ
Elaborate matrics and Jacobian deterxm%f%ahd show the apphca’aoﬁ“%% metrics in Laplace
2 2
equation, 9—];— + 9—1: = § (10 Marks)
. ox" oy K&
Obtain the generic form of g flow equations wﬁhﬁ%&ong conservative form in
transformed space. ’ (10 Marks)
Explain briefly the fo
(i) Cell-centered: @hmque
(ii) Cell-vertex gé%hnlque (10 Marks)
Give a short note ot the following:
(1) Flux pﬁr sphttmg
(i1) if issipation (10 Marks)
Explain briefly the following temp al dlscretlsatlon t
(i)  Explicit time stepping;_
(ii)) Implicit time steppmg%% (10 Marks)

Construct a finite volum@drﬁcntlsatlon schem;@oﬁ%ne dlmensmnal st?édy heat conduction
2

equation K(d—g— ,+S 0 where K is

''''''

@éﬁal conductwwy:w\

(10 Marks)




