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SIXTH SEMESTER
ME 64 - GAS DYNAMICS AND JET PROPULSION
MECHANICAL ENGINEERING
(Use of Gas Tables Permitted)
Time: Three Hours Maximum:100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. Define mach cone and mach angle.

2. When does the maximum mass flow occur for an
isentropic flow with variable area?

3.  Give twe practicz{l\\exampleé' for Raleigh flow and Fanno
Flow.

4. Give thg Fanno flow in h-s diagram. Show various Mach
number regions and write the Fanno flow equation?

5. Why expansion shock is impossible?

6. Sketch an oblique shock and show the angles associated
with flow through it.

7. Briefly explain thrust augmentation and any two methods
of achieving it.

8. What is turbo jet?

9. Name any two solid propellant fuels and oxidizers.
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11.

Give any two advantages and disadvantages of rockets
compared to air breathing engines.

(a)

()

PART-B (5x16=80 marks)

()  Air is discharged from a receiver at P, = 10)
6.91 bar and To = 325°C, through a nozzle
to an exit pressure of 0.98 bar. If the flow
rate is 3600kg/hour, determine for
isentropic flow, ;

(i)Area, pressure and velocity at
throat

(ii} Area and Mach number at exit
and

(ii)Maximum possible velocity.

(i) Deduce and expression for sonic velocity (6)
in terms of the properties of air.

Or

The pressure, temperature and velocity of air (16)
at the entry of a diffuser are 0.7 bar, 345K and
190m/s respectively. The entry diameter of a
diffuser is 15cm and exit diameter is 35cm.
determine the following

i) Exit pressure
(i)  Exit velocity
(iii)  Force exerted on the diffuser walls.

Assuming isentropic flow and take
¥y =14, Cp = 1005 J/kg K.
2
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13.

(a) The pressure, temperature and Mach number (16)

(o)

(@)

of air in a combustion chamber are 4 bar,
100°C and 0.2 respectively. The stagnation
temperature of air in a combustion chamber is
increased 3 times its initial value. Calculate

[6)) The Mach number, pressure and
temperature at the exit.

(if)  Stagnation pressure Joss.
(iti) Heat suppl{ed per kg of air.
Or

A convergent — divergent nozzle “is provided
with a pipe of constant cross section at its exit.
The exit diameter of the nozzle and that of the
pipe is 50cm. The mean co-efficient of friction
for the pipe is 0.002. The stagnation pressure
and temperature of air at the nozzle entry are
10 bar and 620K. The Mach numbers at the
‘entry and exit ‘of the pipe are 1.6 and 1.0
respectively. Determine:

[6}) The Tength of the pipe.
7
(ii) Diameter of the nozzle throat.

(iii)  Pressure and temperature at the pipe
exit.

Starting from the energy equation for flow
through a normal shock, obtain the Prandtl-
Meyer expression.

(16)

(16)
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15.

b

(a)

()

Or

When a converging diverging nozzle is
operated at off-design condition a normal
shock occurs at a section where the cross
sectional area is 18.75cm? in the diverging
portion. At inlet to the nozzle the stagnation
state is given as 0.21MPa and 36°C. The throat
area is 12.5cm? and exit area is 25em?.
Estimate the exit Mach number, exit pressure
and loss in stagnation pressure for flow
through nozzle. N

Describe the working of turbojet engine with a
neat sketch. List out its' advantages and
disadvantages.

Or:

@)~ Compare the congttuctional features and
operating performance of turbo prop and
ramjet engines.

(i) Derivg the expressions for the thrust
(prepulsjve) power, propulsive efficiency,
thermal efficiency, overall efficiency and
the“eptimum value of flight to jet speed
ratio for a turbo jet engine.

Explain the construction and operation of a
solid and liquid propellant rocket engine.

Or
4

(18)

(16)

)

10)

(18)
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the following data:

Propellant flow rate = Tkg/s.

Thrust chamber bressure = 28 x105 N/mz2,
Thrust chamber temperature = 2500K.
Nozzle area ratio = 10. 12

Calculate:

(i)  Thrust
(i) Effective Jet velocity
(iil) Specific impulse

Takey = 1Band R= 355Jd/kgK.
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