Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15AE72
Seventh Semester B.E. Degree Exammafﬁn, Jan./Feb.2021
Computational Flul%jbynamlcs

LW
Time: 3 hrs. WX? . Max. Marks: 80
Note: Answer any FIVE full questions, c%?:@smg ONE full question{fro ‘%a each module.
"Module-1 ¢
1 a. What is the philosophy of CFD anf wﬁat are some of its apphcahons? (08 Marks)
b. Highlight different models offﬁ*w Explain substantial derlvdtlve and physical meaning of
divergence of velocity. (08 Marks)
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2 a. Explain the followmg terms -
(1) Dirichlét; ind Nuemann Boundary conditions.
(i)  Shogk-capturing and shock ﬁllmg methods
(i)  Visc § flow and inviscid flow.. (09 Marks)
b. Describe gene;al comments on partlal dffferentlal equation and write no-slip boundary
conditi i & ¥ (07 Marks)
g 2,
A G~ 'Module2 .
3 a How does a qua51-1mear partial differential %g:%;aﬁon get class1ﬁed‘? Explain it using
Cramer’s rule. [ N (10 Marks)
b. Explain the impact of I: s1ﬁcat10n of PDE on ph“ysmal and computatlonal fluid dynamics.
y (06 Marks)

oy - o k%@ m&:%m
4 a. Compare an QHUast the general behaﬁors of partial dt d%ﬁ'erentlal equations with suitable

examples and fieat diagrams. (10 Marks)
b. Identlfy the type of partial d1fferent1§equatlons A
2\% ;ﬂ% %ﬁ?’ % :
where aisa const&;ﬁgtw
: —— =0, where Cis a constant. (06 Marks)
M "~ Module-3
5 a. Explainthe features of theJolIowmg
(1) Structured grids: }
(i)  Unstructured grlds (10 Marks)
b. Elaborate on algebraic grid generation. (06 Marks)
~ OR
6 What are adapfive grids? Describe two types of grid adaptive methods. (16 Marks)
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Module-4

: gLt . e Ov : ;
a. Approximate the continuity equation, -a; +—=0, usi te difference method.

%% (04 Marks)

: @
b. Elaborate on following terms: ‘%%ﬁ ®
(i) Errors and stability analysis. " g
(i)  Lax-Wendroff method. e

(i)  Time and Space Marching. e %@ v (12 Marks)

a. Explain the reason and the way @fz@tr%%xsformatlon from a p@g@s&al plane to a computational
plane with neat sketches. ‘ oy (06 Marks)
b. Elaborate Matrics and Jacopaa%ﬂetermmant and show the application of metrics in Laplace

o T 0°T N ¢ ¥ s
equation, ———+-— = > arks
quapion, = o %% . P
f%%“& \ Module-5¢
a. With neat skete! es%%elumdate vertex—cenﬁeﬁéd and dual cell control volume schemes and
their underlying concepts. %wx (09 Marks)

b. Explain te«{n%gal discritisation using e)g)lrelt and implicit time stepping methods. (07 Marks)

ensional steady heat conduction

d’T >
equation. K(dx ]+S Om where K is thergq@l» %%é@ﬂuctmty ojxﬁ% “material. T is the

O

temperature and S is a%sﬁ%ce of head. W 10 Marks)
b. Show the fundamental difference between M and FVM %gf%ugh diagrams for a 1-D Vi
order partial dlfggj‘%tlal equation. . B (06 Marks)

2 0f2



