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REGULATIONS 2008
SIXTH SEMESTER
ME 64 - GAS DYNAMICS AND JET PROPULSION
MECHANICAL ENGINEERING
(Use of Gas table permitted)

Time: Three Hours Maximum: 100 marks

10.

ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)
Distinguish between mach wave and normal shock.
Define: Stagnation enthalpy.

Give the assumptions made on Rayleigh flow and Fanno
flow.

What type of nozzle used for sonic flow and supersonic
flow?

‘What is a oblique shock?

Define the term: Strength of a shock wave.

What type of compressor is used in turbojet? Why?
What are the classifications of air breathing engines?

What are the advantages of solid propellant rockets over
liquid propellant rockets? List any two.

State different types of rockets?
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PART—B (56x16=80 marks)

() What is Mach Number? What is the
effct of Mach number on the
Compressibility?

(iiy The flight speed is 800 Km/hr. The
stagnation conditions are 105 Kpa and
35°C. Find the static conditions and the
flight Mach number?

Or

A supersonic diffuser, diffuses air in an
isentropic flow from a Mach number of 3 to a
Mach numbes of 1.5. The static conditions of
air at inlet are 70 Kpa and -7°C. If the mass
flow rate of air is 125 kg/s,

Determine
() Stagnation conditions
(ii)  Area at throat and exit
(ii))  Static conditions of air at exit.
A combustjon chamber in a gas turbine plant
receives air at 350K, 0.55 bar and 75 m/s. The

air fuel ratio is 29 and the calorific value of the
fuel is 41.87 Md/kg. Taking y= 1.4, R=0.287

kJ/kg K for the gas, determine
(i} Initial and final Mach number

()  Final pressure, temperature and velocity
of the gas

®)

(10)

(16)

1)
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Stagnation pressure loss in the
combustion chamber.

(s

(iv) The maximum stagnation temperature
attainable,

Or
A circular duct passes 8.25 kg/s of air at an
exit Mach number of 0.5. The entry pressure
and temperature are 3.5 bar and 38°C
respectively and co-efficient of friction is 0.005.
If the Mach number at entry is 0.15, determine
(i) Diameter of the duct
(i) Length of the duct
(i) Pressure and temperature at the exit

(iv) Stagnation pressure loss,

The following data refer to compressible fluid
flow in a convergent- divergent nozzle.

Throat Area =2.4 cm?
Exit area =5 cm?
Stagnation pressure = 7 bar

Stagnation temperature = 100°C

Normal shock occurs at a section where the
cross sectional areas is 3.4cm?. Taking the flow
as isentropic before and after the shock.

Determine:

(1) The properties of the fluid just after the
shock

(16)

(16)
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(ii)  Exit Mach number
(iif) Properties of the fluid at exit
Or

An air jet at a Mach number of 21 is
isentropically deflected by 10° in the clockwise
direction. The initial pressure is 100 KN/m?
and initial temperature is 98°C. Determine the
final state of air after expansion.

Explain with neat sketches the principle of
operation of

() Turbo fan engine
(i)  Turbo jet engine

Or
A turbojet engines takes in 50kg/s of air and
propels an aircraft with uniform flight speed of
880km/hr. Isentropic enthalpy change for
nozzle is 188kd/kg and velocity coefficient is
0.96. The fuel air ratio is 1.2%. Combustion
efficiency is 95%. Calorific value of fuel is
44,000KJ/kg. Find out:
() Thermal efficiency of the engine
(i)  Fuel flow in kg/hr

(iii)  Propulsive efficiency

(iv)  Overall efficiency
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Deduce  expressions for propulsive
efficiency specific impulse and overall
efficiency of a rocket engine.

A rocket has the following data:
Propeltant flow rate = 5.0 kg/s; nozzle
exit diameter = 10 cm; nozzle exit
pressure = 1.02 bar, ambient pressure =
1.013 bar thrust chamber pressure = 20
bar; thrust = 7 KN. Determine the
effective jet velocity, actual jet velocity,
specific impulse and the specific
propellant consumption.

Or

With the help of neat sketches explain the
arrangements used for fuel feeding in liquid
propellant rocket systems.
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