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
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i), The exit ve1001ty
m) The force exerted o the diffuser walls

F

t section Mach number of 2.0 air enters the nozzle from
»310k. The cross- sectlonal area of the throat is 1000cm’.

e% dimensional isentropic flow.

d test section

A nozzle in a wind tunnel give
a large reservoir at 0 69 bar“”a

(08 Marks)

constant press ;e of 1.5 bar. The air is expanded isentropically in a nozzle to an exit pressure
3 etermme (w1thout usmg gas tables) the values of the temperature to be

sthe following veloc‘m .at the nozzle exit :

(08 Marks)

; ough a nozzle from
{lculate the stagnatlon temperature to be
in the test section for

" (08 Marks)
f'iv SCm and 30cm respectively. The
¢ 0.69 bar, 340 k and 180 m/s

Determme
i) The exit pressure

’w C =14, Cp=1.00 kJ/kg-k. (08 Marks)

Deduce AT, = (08 Marks)

p o
Consider the flow properties,at the point in the flow, where the temperature is 320k and the

velocity is 1000m/s. Calculate the Mach number at this point. (04 Marks)
Calculate the ratio, of kinetic energy to internal energy at a point in an airflow where the

Mach number is

HhM=2 )M (04 Marks
| OR
Obtam the normal shock-wave properties ratios in terms of upstream Mach number.
(16 Marks)

1o0f2
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Module-3
2 2 -l
Deduce tan 0 =2cotf 2M1 St (08 Marks)
M (y+cos2P)+2 ;
With a neat sketch, explain shock interacfions"and reflections in obli ock waves.
o (08 Marks)
Derive the following :
Rankine — Hugoniot equation’ 3
Prandtl — Meyer expansion waves et (16 Marks)
4 Module-4
Obtain the Linerarized velocity potential equation for two dimensional, irrotational and
isentropic flows S (08 Marks)
Define compressibility corrections? Obtain-t %@ipression for Prandtl — Glavert rule.
A &, : (08 Marks)
Writeta.sho
i) Diamond — shaped airfoil =/
ii) General curved airfoil. |, # (08 Marks)
Derive the linerazied supersoni (08 Marks)
i) The schlieremmethod
ii) Interferonfé}eg‘method. 3 ‘ (08 Marks)
What are the claséifications of wind'tunhel balance? 4, : (02 Marks)
Bring out&fghe‘*%ssential features ofta strain gauge baséd"§ix component internal wind balance
and eggp‘l"?‘fiﬁb—‘g‘how the six componetits are measured s ¢ the balance. (06 Marks)
Sl OR «_°
With a neat sketch expldin the following :
“Stipersonic wind tunnel”
i) Continuous wind tunnel
i) Blow down °
(16 Marks)

* %k ok ok ok
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