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Fourth Semester B.E. Degree Examinition, June/July 2023

Aerodynamics ".,
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Time: 3 hrs.

L a. Explain the concept of soufce:and sink flow. Obtain
function and velocity potential for source flow.

b. Discuss the following oq,.rid€pts with neat sketch:
(i) Kutta condition
(ii) Kelvin's circulation theorem and starting vortex

Note: Answer any FIVE full qaestiops, iihbosing ONE full queslibn:from each module.
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',,'Module:1

.,. .,.,"''"' oR
2 a. How to produee lift in a cylinder? Explain with sketch and obtain the relation for coefficient

of lift and drag. (lo Marks)

b. Derive the expression for coefficien:f of lift and the lift slope.for a symmetrical airfoil using

Module-2
3 a. Derive the fundamental etpression for Prandtf it6lbssical lifting lirieth6ory and write the

observation from the equation. (10 Marks)

b. Consider a rectangular wing with an aspect ratio of 6, an induced drag factor 6 - 0.055, and

zero-lift angle of attack -2". Induced drag coefficient for this wing is 0.01 at thc angle of
attack 3.4o. Calc,ulate the induced drag coefficient for a similar wing with same airfoil at

same angle of attack, but with an aspect ratio of 10. Assume that the induced factors for drag

and lift slope, S and t are equal to,each other. (6 = r). Consider 6 : 0.105 for AR:fl3*r.uO

4 a. Obtain the expression for induced drag coefficient and induced angle of attack lor an

elliptical lift distribution on a wing. (10 Marks)

b., Discuss the following concept with neat sketch:
(i) Biot-Savart law for infinite and'semi-infinite vortex filament
(ii) Downwash and induced drag

5 a. Define critical Mach number..and obtain the expression for critical pressure coefficient as a

function of critical Mach number. (10 Marks)
b. Discuss the following coniept with neat sketch:

(i) Transonic Area Rule
(ii) Super Critical Airfoil

OR
Draw and explain about swept wings and discuss the advantages of swept wings. (08 Marks)

Discuss about various lift enhancing devices used in aircraft with neat sketch. (12 Marks)
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Module-4 ,',',,1i,.

a. Derive the energy equation for flow and non-flow process.

b. The pressure, temperature and Mach number at the entry of flow passage

265oC and 1.4 respectively. If the exit Maoh'number is 2.5. Determine
properties (y : 1.3, R : 0.469 kJ/kg-K)
(i) Stagnationtemperature
(ii) Temperature and velocity of gas at exit'l
(iii) Mass flow rate per area

c. Write the Bernoulli's equation for isentropic compressible flow and explain.
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(08 Marks)
are 2.45 bar,

the following

(08 Marks)
(04 Marks)

(12 Marks)

(12 Marks)
flow. The
:300 K.
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8 a. How to obtain supersonic flo- m a De-Laval nozzle? Explain the performance for various

back pressure using neceq,Hly curves. .,'q;,*,:,, (08 Marks)
b. Arrozzle in a wind tunmffives a test-section Mach rruihber of 2. Air enters the nozzle from

a large reservoirat,0.(9 6Lr and 310 K. The cross-se'itional area of the throat is 1000 cm2.

Determine the foll6.lffug properties for one-dim.gnbional isentropic flow.
(i) Pressure, temperature and velocity at the throat and test sections.
(ii) Mass flow,raie
(iii) Pow,gf,required to drive the compressor.

"'WIiidule-5

9 a. Write the equation of motion for"n6itnal shock wave anddtain Prandtl relation.
b. The flow of gas is supersonic and there is a formation of normal shock in a

properties of gas ahead of normal shock is given as Mr :2,Pt:0.5 atm and T1

Determine the followingpioperties behind the shdck'wave :

(i) Mach number
(ii) Pressure
(iii) Temperature
(iv) Velocity...*l".' 

1,.-*}ffi I 
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Draw afld,,,,,9*Oluin the flow.qhatditeristics of ohtiqub shock. Obtain the expression for
e-p-M. (10 Marks)

Draw aitd explain the follo$ioE:
(i) Shock polar and hodograph plane

fiiI Reflection andiinkfsection of shock waves. (10 Marks)

l0 a.

b.
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