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B.E/B.TECH. DEGREE EXAMINATIONS, APRIL/MAY—2011
REGULATIONS 2007
FIFTH SEMESTER
ME 1303 — GAS DYNAMICS AND JET PROPULSION
MECHANICAL ENGINEERING
Time: Three Hours Maximum:100 marks
Use of APPROVED GAS TABLES is permitted
ANSWER ALL QUESTIONS
PART—(10x2=20)

1.  What is the significance of Mach number?
2. Define: Stagnation pressure.
3. Differenfiate between nozzle and diffuser.

4. Give the applications of Convergent nozzles and

Convergent-divergent nozzles.
5. Write a statement about Fanno flow.

6. List down the assumptions made in the analysis of

Rayleigh flow.
7.  What are the characteristic features of shock wave?
8. What is the effect of normal shock in Rayleigh flow?

9.  Classify. Jet engines.
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PART-B (5x16=80)

(@) In an adiabatic flow of perfect gas, the (16)

pressure, temperature and Mach number at
the entry of flow passage are 2.5 bar, 28°C and
1.4 respectively. If the exit Mach number is
2.5, determine (i) Temperature of gas at exit;
(i)  Stagnation temperature: @il)  flow
rate/Square metre at the inlet cross section
and (iv) Velocity of gas at exit. Take
Y= 1.3; R=469 J/kg K.

Or

(b} (i) With the help of a neat diagram, explain (8)
the various regions of flow.

(ii)  Explain briefly the effect of Mach number (8)
on compressibility.

a) Air enters a supersonic nozzle with exit area (16)
100 em? at 24.5 bar and leaves at 4 bar. If
the inlet temperature is 1000 K, determine (i)
outlet temperature; (1i) area of throat; (iii)
Pressure and temperature at the throat and
(iv) mass flow rate.
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(1)  Explain the flow through Convergent
nozzle and give its practical applications.

(i) With the help of necessary expression,
explain briefly the effect of friction in
flow through nozzles.

Air enters a duct with cireular cross section at
3.5 bar and 37°C. The Mach number at entry
and exit are 0.2 and 0.6 respectively. The flow
rate of air through the duct is 8.5 kg/s. If the
coefficient of friction is 0.004, determine @
the cross sectional area of the duct; (ii) the
length of duet and (iii) exit pressure and
temperature of air.

Or

() Draw Rayleigh line and explain the
salient features of Rayleigh process with
the help of Temperature-Entropy plot.

(i) Explain the isothermal flow in constant
area duct accounting friction.

(i) Write elaborately about the variation of
static pressure, stagnation pressure,
static temperature, density and entropy
across the normal shock.
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(i)  Write shortly on Prandtl-Meyer equation.
Or

A jet of air at atmospheric pressure and 30°C
approaches a subsonic diffuser with a normal
shock wave standing just outside the inlet. The
Mach number of air before entry is 2. The ratio
of area at entry to exit is 0.25 and the flow is
isentropic. Determine the pressure,
temperature and Mach number at the exit of
the diffuser. Also find out the stagnation
pressure loss during the flow.

With the help of neat diagram, explain the
various components of turbojet engine and its
functioning,

Or

(i) List down the desirable properties of
Liquid propellant for rocket propulsion.

(i) Explain elaborately about the rocket
engine performance and the related
characteristics.
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