Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
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50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

1 a
b.
2 a

23

X The state of a gas, (Y =

Note: Answer any FIVE full questions, ¢ hoosmg ONE full questzon Sfrom each module.

" Module-1

"o as a function of Mach number with usual notation.

(10 Marks)

The pressure, temperature 2 nd mach number at the entry of a flow passage are 2.45 bar,

26.5°C and 1.4 respective yIf the exit mach numberi 15.2.5. Determine for adiabatic flow of

aperfectgasy=13,R 0.469 kJ/kg. K.

1) Stagnation temperamre

i1) Temperature an velocity of gas at ex1ﬂt iy,

111) The flow:rate per square meter of the mlet cross section. (10 Marks)

.. OR

Derive anulse function for compressﬂale flow problem i
F 1+ym?

m)2(1 +y)(l + %lmz) P

Derive an expression for Ared't

(10 Marks)

— =

iii) Mass flow.rate
iv) Powerrequired to drive the ¢

(10 Marks)

23 ,R=0. 469 kJ/kg K) upstream of a normal shock wave is given by
‘the following data 2= 2. 5 Py=2bar , Ty=278K.
Calculate the Mach number Pressure’, temperature and velocity of the gas downstream of

the shock , check the calculated values with those given in the gas tables. (10 Marks)
hy OR
Derive the Rankine — Hugoniot relation for a normal shock wave ie. (12 Marks)
1+ LH&
P, ¥+l P
y-1 KV

A gas (y = 1.4, R = 0.287 kJ/kg K) 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 1sentr pic compression through the same pressure ratio. (08 Marks)
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Module-3
Starting from the general energy equation for ﬂow through an oblique shock obtain the
Prandtls equatlon fo, °
ax2 Y72 Lot o =E,. E, (12 Marks)
y+1 ¥
A gas(y=13)atP;=345bar , T|=. cally expanded to
138 bar. Determine i) The deflection’
iii) The temperature of the gas. (08 Marks)
OR
Derive an expression for anat on of mach number with duct length for a flow in constant
area duct with friction. . s, (10 Marks)
Explain Rayleigh curve with the help of a suitable sketch (10 Marks)
Module-4
Derive the general po ential equation for three dimensmnal flow with usual notation.
“““ (12 Marks)

Derive an expréssion for pressure co-efficie

i

in three and two dimensional flows. (08 Marks)

(10 Marks)

(10 Marks)

With the help of a neat s (10 Marks)
Explain the following + e |

1) Interferometer Teﬂehmque . Wi, (10 Marks)

With the help of a neat sketch, explain Closed circuit supersomc tunnel. (12 Marks)

Explain in'detail about the temperature measurementin supersonic tunnels. (08 Marks)
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