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Aerodynamlcs — 11
Time: 3 hrs. > ~ Max. Marks: 80

Note: 1. Answer any FIVE full questions, choosmg ONE full questmn ﬁom each module.
2. Use of gas tables is permttted "

E_

g ; Module-l

2 1 a. Derive an expression for area ratlo as a function of Mach number with usual notation.

E (08 Marks)
Us g b, The pressure, temperature and Mach number at the entry of a flow passage are 2.45 bar,
%ﬁ 26.5°C and 1.4 respectively. If the exit Mach number is 2.5, determine for adiabatic flow of
% £ a perfect gas. (y = 1.3, R = 0.469 KJ/kgK)
= 1 (1) Stagnatlon temperature. ,
2% (i) Ternperature and velocity of gas at exit.
< <

(i) The flow rate per square meter of the inlet cross section. (08 Marks)

- OR
2 a. Derive impulse function for compressible flow problerns is,
F 1+ym?

F* =1 7
m 2(1+y(1+1—2—im2)

b. A Nozzle in a wind tunnel gives a test section Mach number of 2.0. Air enters the nozzle
from a large reservoir at 0.69 bar and 310 K. The cross sectional area of the throat is
1000 cm®. Determine the following quantities for the tunnel for one dimensional isentropic
flow:

(08 Marks)

(1) " Pressure, temperatufé“ and velocities at the throat and test section.

(i) Area of cross section of the test section.

(iii)  Mass flow rate. -

(iv)  Power required to drive the compréssor. (08 Marks)

Module-z
3 a. Show that, ‘thé gas velocities before and after the normal shock by using Prandtl meyer

1. On completing your answers, compulsorily draw diagonal cross lines on the rem
2. Any revealing of identification, appeal to evaluator and /or equations written eg,

*2 * *
relationship is expressed by C,.Cy, =a  (or) M M, =1. (08 Marks)

2 b. The state of a gas (y = 1.3, R = 0.469 KJ/kgK) upstream of a normal shock wave is given by

g the following data : My = 2.5, Py = 2 bar, Tx = 275 K. Calculate the Mach number, pressure,

é. temperature and velocity of the gas down stream of the shock, check the calculated values

e with those given in the gas tables. (08 Marks)
OR
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Derive the Rankine-Hugoniot relation for a normal shock wave. i.c.

i4 Y+1Py
Py _ —Y—IP— (10 Marks)
pX LH_*_PL "

y=1 Py

A gas (y = 1.4, R = 0.287 KJ/kgK) at a Mach number of 1.8, P = 0.8 bar and T = 373 K

passes through a normal shock. Determine its density after the shock. Compare this value in

an isentropic compression through the same pressure ratio. (06 Marks)
 Module-3
Starting from the general energy equation for flow through an oblique shock obtain the
Prandt]’s equation a° —-——J«C2 Cs Co (10 Marks)
Ly + 1 n, 1t «
Agas(y =1.3)at P1 - 345 bar, T1 =350 K and M; = 1.5 is to be isentropically expanded to
138 bar. Determine (1) The deflection angle. (1) Final Mach number
(i) The temperature of the gas. (06 Marks)
; OR
Derwe an ‘expression for variation of Mach number with duct length for a flow in constant
area duct with friction. ‘ , (08 Marks)
Explain Rayleigh curve with the help of a suitable sketch. (08 Marks)
, Module-4
Derive the general potential equation for three dimensional flow with usual notation.
(10 Marks)

Derive an expression for pressure co-efficient in three and two dimensional flows. (06 Marks)

" OR

Explain Von Karman rule for tifénéonic flow with relevant expression. (08 Marks)
Explain three dimensional flow over bodies (or) Golhert rule. (08 Marks)
o Module—S
. With the help of a neat ‘sketch, explam open circuit supersonic tunnel. (08 Marks)
Explain the following:
e  Interferometric technique. -
° Orifice meter. ¥ (08 Marks)
- OR
With the help of a neat sketch, explain a closed circuit continuous supersonic wind tunnel.
(10 Marks)
Explain in detail about the temperature measurements in supersonic tunnels. (06 Marks)
* ok ok ok 3k
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