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

USN 18AE/AS42
4 9
Fourth Semester B.E. Degree Examinﬁiﬁgh, July/August 2022
Aerodynamics ~ |
Time: 3 hrs. R - Vfll\%/lax. Marks: 100
Note: Answer any FIVE full questions, c‘hgqsi;;g ONE full questioni'jl"‘ifi‘)t‘;tl each module.
1 a. State the law of Conservation; caf ’“pss Derive an expresswj;ifw%or one — dimensional form of
continuity equation. (06 Marks)
b. Define and explain the Compre331b111ty (04 Marks)
c. Define Mach number. Explain the classification of the«wﬂow regimes based on Mach number
with a neat sketch. g, ¥ (10 Marks)
OR~ ’
2 a Ii5 and Velocity potential stating its inference.
i 7 (04 Marks)
b. Define th follewmg : 1) Path line 4&%,11)‘“ ‘Stream line iii) Streak line. (06 Marks)
c. Derive th mtegral form of momentum equation for a control volume ﬁxed in space.
*@?i‘f‘f@w* <,» (10 Marks)
ﬁwgf@%ﬁ ¥
e ~ Module-2 - %
3 a. Derive the relation to calct ; ;e the Aerodynamic forces N’ and A %gnd the momentum M'Lg
in terms of P, 0 and t. & 1% 4 (10 Marks)
\\\\\\ 2;;%5 D MWY o -
b. U = w@%ﬁiz—i— and Vo= 2_)(2 . Calculate the
VRXT+YY) e (XT+YY)
equation of st ~am3hne passing throug%he pomt 0, 4). %@W ‘ (04 Marks)
C. ; r i) Co- efﬁcient of Pressure
(06 Marks)
o ¥ OR
4 a Wit neat sketch, explam n detail the Alerﬂ romenclature. (08 Marks)
b. kW1th a neat sketch, explain the wing planf@ n'geometry. (06 Marks)
p ¢ (06 Marks)
5
1) Kutta condltlon 11) Kelvin’s Circulation theorem. (08 Marks)
b. Obtain an expressmn for the following for a lifting flow over cylinder :
1) Stream function 11) Location of stagnation points iii) Pressure co-efficient.
Also explain with a neat sketch, the location of stagnation point for different values of ‘I"”.
/ (12 Marks)
OR
6 a. Derive the rela 1011 for Lift co-efficient and lift slope for a Cambered airfoil based on
Classical thm Airfoil theory. ) (10 Marks)

“avas Insutute or lecnn
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Consider the lifting flow over a circular cylinder W1th dlétmeter of 0.5m. The free stream
velocity is 25m/s and the maximum velocity on the surface of the cylinder is 75mv/s. The free
stream conditions are those for a standard altitude, c‘fkam Calculate the lift per unit span on
the cylinder. (Assume p = 0.90926 kg/m’ at altitude , Maximum velocity occurs at

when 0 = 90°). (10 Marks)
Moﬂnlé—4 _
Explain in detail about Lifting surfac thegory and Vortex lattice method (10 Marks)
Prove that induced drag co- efﬁ%g;nt is directly proportlonal to square of lift co-efficient
using elliptical lift dlstrlbutlon., 4 S (10 Marks)
* 1 OR
Explain and derive Prandt‘:l’ﬁiﬁing theory and its limitations. (12 Marks)

Explain the followmg,%

) Biot -~ Savart law . if) Helmholtz’s theore’ﬁiﬁ iii) Downwash. (08 Marks)
A @“‘W Modu;e%
Explain in detagl é*%%out Lift enhancing deyviees. (10 Marks)
Briefly e}hpl M& Simplified horse — shoe vortex model and formation flight. (10 Marks)
ﬁ%% fffff
’ == OR Y

What 1s:“' Swept Wing? Bring %ut’* the aerodynamlcw@mharacterlstms of swept wing , with
relevant graphs and sketches. » w%&f (10 Marks)
Write short note on the le gﬁgmg .~ Yy

ii) Super Cr1t1 sal‘Airfoil. (10 Marks)
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