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 10AE54
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Time: 3 hrs. Max. Marks:100
1 a equations for any ﬁmtgﬁcontrol volume fixed in space.
(10 Marks)
b. Define and explain the.compressibility (04 Marks)
c. Explain the following'agrodynamics flows:
i) Inviscid Vs¥iscous flow , ¢
(06 Marks)
2 a 4 ensmnal ﬂow 1s g1ven by y = 2 X y, calculate the
(06 Marks)
b. Derwe the formulae for
i) Vorticity
i) Circulation
; iii) Stream Functio (06 Marks)
c. and hence deduce the differential form
(08 Marks)
3 a (06 Marks)
b. wn the explanation of the digits in

11) éNACA 23014
+_ ii) NACA 65,-214." ; (10 Marks)
Jonsider an airfoil gat 12°% angle of attack normal and axial force coefficients are 1.2 and
.03 respectwel%a lealate the lift and §drag co-efficient. (04 Marks)

oulli’s and Eulér’s equation of motion for an inviscid incompressible fluid
& (10 Marks)
expression for

»direction

flow.

i)  Uniform flow;
i) Source

i) Vortex «
1v) Doublf?i’?@“*@* (10 Marks)
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i) Stream function

i) Location of stagnation point

iii) Pressure co-efficient. (10 Marks)
Consider the lifting flow over cular cylinder. The 1ifi*co-efficient is 5. Calculate the
location of the stagnation pom&s and the points on the c&y@%cfer where the pressure equals
force stream static pressure. p (10 Marks)

A,
:} iy

il) The startin

ii) Vortex Sh‘@@ - (10 Marks)
Derive an ex ré%sxon for left co-efficiefitsfor symmetrlc airfoil, using classical thin airfoil
: (10 Marks)

ii) Momentum thickness. . (10 Marks)
Derive Navier — Stokes e tion for an unlsteagg/ imensional viscous
flow. 5 % < (10 Marks)

Draw a neat diagram’ sof wind tunnel ar@»{f%’ Ve a brief desg@imon how aerodynamic loads
and moments al;( me (12 Marks)
Derive the sical significance of subsonic
(08 Marks)




