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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
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Fourth Semester B.E. Degree Examlnatlon, Feb./Mar. 2022
Aerodynamlcs— | i

Time: 3 hrs. s, Max. Marks:80

‘Calculate :
" 1) The angle of attack at zero lift

Note: Answer any FIVE full questions, choosing ONE full quéstibn Jfrom each module.

Module-1

Derive the integral and differential form of energy equatlon using control volume approach.
(10 Marks)

Outline the followmg

i) Path-lines -

i1) Streamlines: =

1i1) Streak—iipc};s. (06 Marks)

.~ OR ‘
Derive on equation for V0mc1ty 2’; b (10 Marks)
Consider the velocity field given by u = y/(x & }9) and v= (2—}{2—)— Calculate the
X< 4y
equation of the stream hne passmg through the pomt (0 5). ' (06 Marks)

™ Mo dule—2 «
Consider an NACA 23012 airfoil. The mean camber line for '[hlS airfoil is given by

3 2
—= 2.6595{[—) —0.6075(—] 40.1 147(—” for 0<X <0.2025
¢ S\ © c 7 c Vg €

and Z= 0.02203(1 - 5) (for 0.2025<X<1.0

ii) The lift coefficient when o= 4° -
iii) The moment coefficient about the quarter chord,
iv) The locatlon of the center of pressure in terms of Xy, when o = 4°. (16 Marks)

OR
Derive the following :
Aerodynamic center

Center of pressure. 4 (16 Marks)
Module-3

Consider a lifting ﬂow over a circular cylinder. Derive the expression for the lift per unit

span. Also dlscuss the location of stagnation points for various T". (16 Marks)
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OR
Derive an expression for lift curve slope for a symmetrlc airfoil using classical thin airfoil
theory. @ ; (16 Marks)
Module-4
Derive the expression for the induced angle of attack and induced drag cocfficient using
both elliptical and general lift dlstnbutlon "y (16 Marks)
OR

Derive an expression for lift coefﬁcxent and induced drag coefﬁcwnt in terms of circulation

strength I'(Y) for a ﬁnlte wing through Prandtl s classxcal lifting line theory and its

limitations. \ (16 Marks)
Ay Module—S

Explain the followmg with a neat sketch :

The simplified horseshoe vortex

Formation flying effects

Inﬂuence of the downwash on the tall - plane. £ (16 Marks)
OR
Outline the advantages and dlsadvantages of forward - swept wing and high lift devices in
supersonic aircraft. i, ; (16 Marks)
s ok ok k k.
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