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Max. Marks: 80

(08 Marks)

Fourth Semester B.E. Degree Examination; Dec.20l8 /Jan.20l9
Aerodynamics ! I

Time: 3 hrs.
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Note: Answer any FIVE full questions, choosing one full question from each module.

Module-l l

Derive x component of the rno*.ntfr-q-*ti* using control volume approach. (08 Marks)

Define following with relevant expressions:
(i) Path line (ii) Stream line (iii) Streak line (iv) Circulation.

b. In low-speed, incompressible flow, the following
NACA 4412 airfoil section at an angle of attack

Calculate the location of the center of pressure.
c. Draw a schematic diagram of an airfoil and explain the salient geometrii features.

b.

OR
Obtain an expression for Angular u.fo.ity and vorticity and also show the condition of
irotationality for two-dimensional flow. (08 Marks)

Derive speed of sound in terms of density and isentropic compressibility. (08 Marks)

Module-2
3 a. Define center of pressure. Explain equivalent ways of specifying the force and moment

system on an airfoil. (06 Marks)

experimental data are obtained for an

of 4'; Cr = 0.85 and C.,.,* = -0.09.
(06 Marks)
(04 Marks)

a.

oR,
4 a. Derive xu" =*ffio +0.25, where i".is the location of the aeiodynamic center as a fraction

ao

of the chord length, Mo is the slope of moment coefficient curve and ao is the slope of lift
co-efficient curve. (08 Marks)

Module:3
5 a. Consider Non-lifting flow over a circular cylinder and derive the expression,

C, = I - 4 sin 
2 0 and also show the Cp variation over the surface of the cylinder graphically.

(08 Marks)

b. Consider the lifting flow over a circular cylinder. The lift co-efficient is 5. Calculate the

location of the stagnation points and the points on the cylinder where the pressure equals

free stream static piessure. (08 Marks)

OR
6 a. Briefly explain the following, with neat sketches and relevant expressions:

(r) Kelvin's circulation theorem.
(ii) The starting vortex. (08 Marks)

b. Derive an expression for lift co-efficient for symmetrical airfoil, using classical thin airfoil
theory. (08 Marks)
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Module-4
a. Discuss briefly the following: .,:,.;1,dr1,-':,

(i) Vortex filament. ;

b. Obtain the fundamental equation of Prandtl's , liftinb-.line theory.
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(08 Marks)
(08 Marks)

10

.',t**,,,,,,.t''

,trrit" :'

.,{'

rrxS:::::::itiim

rltr$lilr::'::r '

i dji:: "

2 of2


