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10AES4

Fifth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Aerodynamics - |

£ Note: Answer any FIVE full questions, selecting s
‘iwfs» atleast TWO questions from each part. w
Sy PART - A P
Classify th€ lpw regimes based on Mach number with suitable skgtehés. (08 Marks)
Derive tl::%al form of energy equation applied to a ﬁmx\ ume fixed in space flow
model. (12 Marks)
0
Differentiate between line, stream line and stre%‘lme (04 Marks)
Consider a uniform ﬂoﬁ’;@gh velocity V. Show that this flow is a physically possible
mcompressible flow and alsé’a{;otatmna} , “; ‘- (08 Marks)
Derive the relationship betweé' the following; -
i)  Stream function and velocﬁiﬁb.tent}al function.
ii) Circulation and vorticity. ™, (08 Marks)

The NACA4412 airfoil has a rgggfamber line glven by

025[ 8X_[X %Q\ for0<—<04“§"'"?

=3
0.1110.2 + ¢ (ij for0.4<X <1
| S C\e c

Using thin.ai Ioil theory calculate: 1) au=9 1) C/ when o = 3" 111) also calculate Cp, ¢/4

and Xe, / en o = 3° “#'{f“i . (14 Marks)
Fo @@CA 2412 airfoil, the lift coefficient and moment coefficiéatahout quarter-chord

angle of attack are -0.39 and -0.045 respectively. At 4° ang gﬁ'of attack, these

,_Q‘S*veﬂ'lment are 0.65 and -0.037 respectively. Calculate the location of aero&ynamlc center.

{06 Marks)
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Consider the non-lifting flow over cylinder circular in cross section. Derive an expre.s’blon
for the pressure coefficient as, C, = 1 — 4 sin’0, considering an arbitrary point (r, 0) W h

flow. (06 Marks)
Show that the source flow is a physically possible in compressible flow every where except
at the origin. Also show that it is irrotational everywhere. (10 Marks)

Consider a low-speed open circuit subsonic wind tunnel with an inlet to throat area ratio of
12. The tunnel is turned on, and the pressure difference between the inlet (settling chamber)
and the test section is read as a height difference of 10cm on a U-tube mercury manometer.
Calculate the velocity of air in the test section. (04 Marks)
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PART -B
5 a. Write short notes on the following:

i) D’ Alemberts paradox 11) Magnus effect. (08 Marks)
V‘;’{,ﬂ b. Consider a lifting flow over a circular cylinder with a diameter of 0.5m. The free s 6%1;1
e velocity is 30m/s and the maximum velocity on the surface of the cylinder is 75 nv/s. Fhe
W« . free stream conditions are those for a standard altitude of 3km, having a density of 0,90926
"~ kg/nr’. Calculate the lift per unit span on the cylinder. . (86 Marks)

¢. {For a flow over a circular cylinder, the lift coefficient is 5. Calculate the follc@ﬁ.é:

“# Maximum negative pressure coefficient. t’% -
i) @uas of 6, where P="P,,. “_,,\-5‘*& (06 Marks)
oy
. £
6 a. Explain b@ about Kelvin’s circulation theorem and starting (ﬁ“ﬁéx (10 Marks)
b. Derive the r@ﬁpn for lift coefficient and lift slope for a %xrhmetrical airfoil based on
classical thin ai o&{heory. i (10 Marks)
s f

sl -
e

7 a. The velocity profile fotf’“gila inar boundary layer over 4 flat plate is given by,

2 ¥ .
% = %(%) —%(%’-) . Deterfifin ile boundi?igygr thickness and shear stress at the wall

interms of Reynold’s number, ¢ & (12 Marks)

b.  Write short notes on flow separatiort (68 Marks)
A ?

8 a. Explain the construction and gy&lﬁn of variqus components in a typical subsonic open

circuit wind tunnel with neat gketch. el {10 Marks)

b. Stating the importance (%;ﬁii&r visualization, exﬁ;lé}n about the operation and working of

ization techniques. R (10 Marks)

smoke and tuft flow V{gg
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