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 18AE/ASS52
Fifth Semester B.E. Degree Examéygtlon, Jan./Feb. 2021
Aerodynamlcs -1 4,
f, © W@@
Time: 3 hrs. Ry Max. Marks: 100
Note: 1. Answer any FIVE full questwns*%whoosmg ONE full quesi?aﬁwﬁfmm each module.
2. Use of Gas tables is permztted
1 Write the principle of energy@ unation and derive the ;reléﬂ;ion for energy equation in

differential form. . ¥ A (10 Marks)
A supersonic wind tunncl nozzle is to be de51gned for M = 2.5 with a test-section 1m’ in
area. The supply pressur > and temperature at the nozzle inlet are 7 x 10°N/m* and 27°C
respectively where‘the “Velomty is negligible. Assume that the flow is isentropic with y = 1.4.
Also consider ﬂevw 1 /One-dimensional at throat-and test-section. Calculate :

i) Throat area . N

i) Temp%ature at throat
1) Velomty*ef flow at test section , ¢

iv) Mass flow rate through the test@sectlon

- @@@m
|

(10 Marks)

OR

How will you obtain supersomc flow in a De—Lav il ‘nozzle? Explalg‘“ﬁ%%erformance for

various back pressure usmg necessary curves. %Mﬁi‘% * (10 Marks)
Derive an expression fo%»ﬁf@ady flow energy equation. ¢ v (05 Marks)
Derive area-mach number relation for De- LavaI riozzle. «» (05 Marks)
Ay, %
J@ﬁm Module-2

Write the equatlons of motion for né% stmal shock wave and g;btaln Prandtl-relation for normal
shock wave. » (10 Marks)
The Upstream properties of n%&ﬁnalgshock in air is gi ‘en as M; =2.5,P; = latm, P, =1 225

#4 ww«ﬁm«

Obtam the relatlon for movmg shock speed interms of speed of sound for moving normal
; 'Shock = = A ¢ (10 Marks)
Explain about&lwgonmt curve and obtam relation for Hugonoit equation. (10 Marks)
4 5
{ % v “Module-3

Draw an obhque shock and btain its relation for 6-B-M relation and explain its importance.
(10 Marks)

With neat sketch explam«ﬁégbbut reflection and inter section of shocks and expansion waves
for same and opposite ;'amlly. (10 Marks)

dmu‘ﬁw OR

With neat sketéﬁ“"*ﬁof expanswn wave, derive the relation for Prandtl-Meyer function as a
function of mach number. (10 Marks)

Draw Rayl¢1gh curve and write the goveming equatlon for Rayleigh flow, summarize the

flow progerty changes in subsonic and supersonic region. When heat is added. (10 Marks)
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Module-4
a. Derive small-perturbation theory applicable for (10 Marks)
Briefly write about solution of non-linear potentia (05 Marks)
c. Derive relation for pressure co-efficient for gai’ized compressible ﬂ& (05 Marks)
a. Derive Prandtl-Glauert rule for superson (10 Marks)
b. Derive relation for von-Karman.gulefor transonic flow and-write the uses of karman rule.
- (10 Marks)
¢  Module-5
a. Write about types of wi inel and explain with etch. (10 Marks)
b Various pressure measure evices used in wind tunnels.
Lo (10 Marks)
; OR
a. Draw neat %fexplain about working of T/
(10 Marks)
b. Draw‘and explain about shock- (05 Marks)
c. The test-section area of a Mach 2 a. If the test section

inlet. (05 Marks)




