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Anéwer ALL questions.

"PARTA — (10x2=20 ma.rks)

Sound Propagation is an mutherma] Process. True.fFal.se J usnfy Your Answer.,
Deﬁne Critical Mach No.

s Deﬁne Characteristic Mach No.

Define Normal Shock and Oblique shocks

~ What is Shock Polar?

Plot the shock polar in dimensionless forrn for an upstream Mach No. of

. infinity.

How is a flow past a wedge d:iffe;ent from flow past a  cone?
What is meant by Prandtl Glauert transformation?

9.  What is the need for the linear ti.mnry of ﬂuper_sunicj flows? -

10.

11.

- Explain briefly the shock stall.

PART B — (6 x 16 = 80 marks)

(a) ' A De Laval nozzle has to be designed for an exit Mach number of 1.5 with
exit diameter of 200 mm. Find the ratio of throat area to exit area
‘necessary. The reservoir conditions are given as: Po = 1 atm. (gauge).
To = 20° C. Find also the maximum flow rate through the nozzle. Whal;
will be the exit pressure and temperature. '

Or ' ' g
(b) Discuss the performances of Nozzles under various Back Pressures.



-12.

13.

(a)

®

(a)

(b)

It 1s required to decelerate a supersonic flow of Mach No.3 to a sub sonic
specd. Consider two separate ways of achieving this

(1)  The fiow is slowed by passing directly through a normal shock 4)

(). The flow first pasges through an oblique shack with 40° wave angle
and then below. Calculate the ratio Poy’ Poi for case 1 and 2.
comment on the significance of the result. M

Case (1)

(i) A supersonic Flow with M1 = 1.5, P1 =105 N/m? and T = 288k is
expanded around a sharp corner through a deflection angle of 15°.

- Calculate Ma; P, Ts, Po: and Toz. . ' (12)
M1=1.5, P1=105 N/m? |
‘and Ty = 288k :
Mz, Pz, Tz, Pyz and Tos.
P ¥ E- T e .
‘ AL :
'(i.i} Distinguish Between Expansion Waves and Shock Waves. (4) |

The pressure and temperature of the air at inlet to a constant area duct
are 120kPa and 150°C respectively, with an inlet Mach number of 3.0.

Heat is transferred to the air as it flows through the duct leading to an
exit Mach number of 1.5. Find (i) the pressure and temperature at exit.
(ii) the maximum amount of heat that can be transferrved to the air if no
shocks occur in the flow. (iii) the exit pressure and temperature with the.
maximum heat transfer

Or

“‘The exit pressure and Temperature are 125 kPa and 20°C respechvely as

air flows through a 25 em diameter pipe at 1200 m%min. The pipe is 60m
long. Assuming the friction factor f =0.005 estimate the inlet pressure
and temperature .
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14,

15.

()

(b)

(&_I)' '

®

Derive an expression for the Cy. and Cp of a symmetric diamond profile in
supermmc flow at small angle of attack

. -

Or :
The upper and lower surfaces of a symmetrical 2-D aerofoil are given by
Z=t¢, {1~ zfe)* where c is the chord and e<<1. The aerofoil is at zero
distance in a steady supersonic stream of Mach number M, in the
positive y direction.
(i) Find the veluclty campnnentq acmrdmg to the linear theﬁry in the
-upper region of disturbance. (8)

(ii) Show that the drag coefficient of the aerofoil is given by

w=—e - ®
1)”"' . 5 AaP I
Write short notes on:
(i)  Drag Divergence. L | )
- (1) Transonic area Rule. o (5)

(m) (bmpare and contrast swept furward and swept bac.kward wings.(6)
Or

Derive the rankine — Hugoniot relation for an oblique shock. Compare
graphically the variation of density ratio with the initial mach number in

.lsent:ropm flow and flow with oblique shock.
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