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 m 18AE/AS42
M‘%@wy )
Fourth Semester B.E. Degree Examm%% t?f‘h, Jan./Feb. 2023
Aerodynamics =1
Time: 3 hrs. : Max. Marks: 100

Note: Answer any FIVE full questions, ch?)asmg ONE full questwng”ggmmeach module.

. Consider the lifting ﬂqvx}‘
- “velocity is 25 m/s" a%gd circulation is 39 27 m?/s. Density of air at this condition is

s Medule-l el
Using control volume approach”’ﬁ% ive the energy equatlonl"” t Partial differential form for
steady, Inviscid and adiabatic flow. f (12 Marks)
Write about types of flow and draw sketches Wherever apphcable (08 Marks)

OR C
For 2D potential ﬂow veloc1ty potential is given s,/ ¢ = X(2y —1). Find the velocity at point

P(4, 5). Also ﬁnﬁgﬁ e expression of stream finction y and value of stream function at
pomt P. Fa '5“" (10 Marks)

%‘%

distribution over the airfoil w1th neat sketch. ss ) Ty 1 (15 Marks)
Draw the airfoil charactenstm curve for symmetnc and cambered axrfcul«and explain.
¥ (05 Marks)

Draw and explam about airfoil nome@geiature Also explew; about NACA 4 series 5 series

and 6 series airfoils. N4 (08 Marks)

Explain about centre of pressure and derodynamic centre (06 Marks)

Write abo t types of drag in a;r@xa,ﬁ i “’“‘m‘“‘” (06 Marks)
¥ Module-3,

lﬁw«usmg cylmder dnd prove it by obtaining lift equation. (16 Marks)

Explam how to generatelift
ver a cucular Wder with a diameter 0.5 m. The free stream

“70.90926 kg/m’. C;i}euiate lift per unlt span on the cylinder. (04 Marks)

1 a
b.
2 a
b.
3 a
b.
4 a
b.
C.
5 a.
b.
6 a
b.

- Y » OR
Obtain the relation for locatlon of centre of pressure for a cambered airfoil using classical
thin airfoil theory. o (14 Marks)
Write about : Pt
() Kutta condition.
(i)  Vortex Filament and Vortex sheet. (06 Marks)
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Module-4
Write about Biot-Savart law and obtain the expressio
Stralght Vortex filament.

= F(Yo) :
“ %a&
OR :
Prove that Induced Drag co-efficient is versely proportional to the. pect ratio of the wing
for Elliptical distribution and write abou e‘ffect of Aspect ratio. ¥/ (12 Marks)
Write about lift and Drag characteristics of complete aircraft. ~ « (08 Marks)
Q{)w, o - :
%, /Module-5
Define critical Mach numberarnd-obtain the expression for crltlcal pressure co-efficient as a
function of critical Mach nung é%}r. N ¢ (12 Marks)
Explain about swept ba g and it’s advantages *inwusmg in supersonic aircrafts with neat

sketch. (4 N (08 Marks)
Explain about,*

Transonic eaaruéTe

Drag— gence Mach number.

Hightlift devices. : (20 Marks)

20f2




