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Question Paper Code : 55416

B.E/B.Tech. DEGREE EXAMINATION, APRIL/MAY 2011.
Fifth Semester
Mechanical Engineering
ME 1303 — GAS DYNAMICS AND JET PROPULSION

(Regulation 2004)

Time : Three hours Maximum : 100 marks
{(use of approved gas tables is permitted)
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Define the Hypersonic flows.
2. What is Mach angle?

3. Draw the graph which shows the variation of the mass flow parameter in a
convergent - divergent nozzle. .

4. Give the relationship between Mach number and the area and indicate how
the nozzle and diffuser are classified based on the relationship.

5. Draw the fanno curve in T-S diagram.

6.  Give two practical examples for Rayleigh flow.

7.  Differentiate between normal shock anci oblique shock.

8. What is Prandtl-Meyer relation?

9.’ List two advantages and disadvantages of liquid propellant rocket.

10. When a ram jet engine can be used?
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PART B — (5 x 16 = 80 marks)

(1)  Write short notes on :
(1) Mach number
(2)  Critical velocities

(3) Maximum velocities. 6)

(ii) The jet, of a gas at 593 K ({° = 1.3, R = 469 J/kg-K) has a Mach
number of 1.2. Determine for local and stagnation conditions the
velocity of sound and enthalpy.

What is the maximum attainable velocity of this jet? (10)

Or
Discuss the various regions of flow using adiabatic energy equation for a

perfect gas in c-a plot.

Ambient air (Po = 1.018 bar, To =288 K) is sucked by a blower through a
convergent nozzle (throat diameter = 10 em). If the air velocity at the
throat reaches the sonic value, determine the :

(i)  pressure and temperature at the throat,
(ii) mass flow rate through the nozzle, and

(iii) maximum mass flow rate.

Or

The area of cross-section at the entry of a diffuser is 0.25 m?, Mach
number is 1.6 and temperature of air is 350 K. If the exit Mach number is
0.80, calculate the velocity and temperature of air, and the area of Cross-
section at exit for isentropic flow. Draw the sketch of the diffuser
indicating thé directions of the flow and the thrust.

Air at a pressure of 685 mbar and temperature 310 K enters a 60 ¢cm
diameter duct at a Mach number J of 3.0. The flow passes through a
pormal shock wave at a section L1 metres downstream of the entry
where the, Mach number is 2.5. The Mach number at the exit (at a
distance L2 metres downstream of the shock) is 0.8, The mean coefficient
of skin friction is 0.005. Determine the :

(i) . length L1 and L2.
(ii) state of air at exit, and

(iii) mass flow rate through the duct.

Or
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The stagnation temperature of air in a combustion chamber 1s increased
to 3.5 times its initial value, if the air at entry is 5 bar, 105°C and a Mach
number of 0.25 determine the :

(i) Mach number, pressure and temperature at the exit

(i) Stagnation pressure loss, and

(iii) Heat supplied per kg of air.

An aircraft flies at a Mach number of 1.2 at an altitude of 16000 metres
(p = 103 mbar, T = 216.65 K). The compression in its engine is partly

achieved by a normal shock wave standing at entry of its diffuser.
Determine immediately downstream of shock

(1) Mach number
(ii) Temperature of the air
(iii) Pressure of the air, and

(iv) Stagnation pressﬁre loss across the shock.

Or

Starting from the energy equation for flow through a normal shock obtain
the following relations :

CyCy =a™
M'xM'y =1

Explain with a neat sketch the working of the  turbo jet engine, also list
its important applications.

Or
‘Write short notes on :
(i)  solid propellants
(ii) liquid propellants
(iii) JATO
(iv) Multistage rocket vehicle. (4x4=16)
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