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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Max. Marks: 80

(08 Marks)
1’s equation for both incompressible
(08 Marks)

Derive the equatron for uninstalled engine thrust of | Jet propulsion device. (12 Marks)
Derive steady flow energy equation. (04 Marks)
| Module-

J (08 Marks)
ves air at 350K, 0.55 bar and 75m/s

»»»

Takev =14, R =287 J/kg-K Determine
1) Initial and ﬁnal ‘Mach number ¢
i)  Final pressure, temperature and Velocrty
i) % of stagnhation pressure loss i 1n  combustion chamber .

1v) Max1rnum stagnation temperature ; (08 Marks)

OR

LLLLL

prpe at a Mach number of 2.5, stagnation temperature 310K and static pressure 0.507 bars.

Determine for a section at which the Mach number reaches 1.2,
i) Static pressure

b
W

1)  Stagnation: pressure and temperature

1i1) Velocrty of air
iv) Mass. ﬂow rate of air.

(08 Marks)

) Module-3
Derive Prandtl relation for normal shock. (08 Marks)
The flow properties upstream of a normal shock are 500m/s, 100kPa and 300K. Determine
the velocity, pressure and temperature of the gas downstream of the shock and increase in
entropy. Take v=14 and R =287 J/kg-K. (08 Marks)
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Eg%plam about metho

15AESS2

OR
Explain about pitot-tube measurement difference in 1ncompre551ble and compressible flow.
Write the equations for pressure. vg« (08 Marks)
Explain about shock polar and sketch hodograph plane‘ ' (08 Marks)

,,,,,

Module-4
Derive Area-velocity relation and explain the criteria for acceleratron and deceleration in
subsonic and supersonic flow. : (08 Marks)
A nozzle in a wind tunnel gives a test sectron Mach number of 2:0. Air enters the nozzle
from a large reservoir at 0.69 bar and 310K. The cross-sectional area of throat is 1000cm”.
Determine the following for one-dimensional isentropic flow .
i)  Pressure, temperature and Ve10c1t1es at throat and test sectron
i)  Area of cross section of test section
iii) Mass flow rate :

iv) Power required to, drrve the compressors. ' (08 Marks)
OR ¢

Explain the criteria to obtaln shock-free supersomc flow in nozzle. Also draw and explain

for various pressure ratio and velocity in C-D, nozzle. (08 Marks)

A De-Laval nozzle has to be designed foran exit Mach number of 1.5 with an exit diameter
of 200mm Fmd the required ratio of throat area to exit area. The reservoir conditions are
given as Po = latm. To = 20°C Frnd also maximum mass flow rate, exit pressure and
temperature - (08 Marks)

Module-5
A supersonic fighter jet: is flying at a Mach. number 'of 3.0 at 10km-altitude. The thrust
produced by a turbofan.engine in fighter jet is'depends on angular velocity (W), Velocity
(V), diameter (D), dynam1c viscosity(p), Density (p) and speed of sound (a). Find the
suitable parameters to represent thrust (T) by dimensional analysrs (08 Marks)
Explain about: * .
i)  Reynold’s number and Reynold smodel law
ii)  Mach number and Mach model law
Also write the application. iy (08 Marks)

OR
Define flame propagatlon nd explam about dlffusron and pre-mixed flames. (08 Marks)
(08 Marks)

** * % %
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