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Time: Three Hours Maximum: 100 marks
ANSWER ALL QUESTIONS
PART-A (10x2=20 marks)

1. Define Stagnation state.
2. What is mach cone?
’ 3. Show the diffuser flow in T-S diagram
4, What are the effect of friction in flow through nozzle?
5. Last the assumptions taken for the analysis of Fanno flow
6. How the flow properties varies in Rayleigh flow?
7. State the Prandtl Meyer equations
8. Distinguish between normal shock and oblique shock
9 List the merits and demerits of turbojet engine

10. Distinguish between the liquid and solid propellants
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PART-B (5x16=80 marks)

Air from rest at 90°C is accelerated
isentropically.

What is the air speed in m/s when the
Mach number becomes 0.8?

What is the air speed when the flow
becomes sonic?

What is the Mach number when the
air speed becomes 600m/s?

The stream of air flows at the rate of
1kg/s in a duct of 100mm diameter. The
stagnation temperature is 310K, At one
section of duct, the static pressure is
40kPa. Calculate the stagnation p

Or

Derive the following relations for one
dimensional isentropic flow

T y-1_, T 2 y-1
—=ld MY —=— M2
T 1+ 2 ‘T y+1+y+1

Air (c= 1.05 kd/kg y=1.3 and Pi= 3 x 108
N/rn2 and Ti =500 K flows with velocity
of 200m/s in a 30cm diameter duct.
Calculate:

Mass flow rate,

Stagnation temperature,
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Stagnation pressure values assuming
the flow as compressible and

12. (a) Derive the following relations for one
dimensional isentropic flow:

dd  dp 2. A
A T o w

and show the variation of A/A* with respect to
mach number

Or

(b () A conical diffuser has an intake area of
0.11m? and an exit area of 0.44m?2. Air
enters the diffuser with a static pressure
of 0.18MPa. static temperature of 37°C,
and velocity of 267m/s. Calculate:

The mass flow rate of air through the
diffuser.

The Mach number, static
temperature. and static pressure of
airleaving the diffuser, and

The net thrust acting upon the
diffuser, assuming that its outer
surfaces are wetted by atmospheric
pressure at 0.1 MPa.

(i) What is meant by over expanding and
under expanding nozzle?

13. (2) Air enters the inlet manifold of a SI. Engine at
the rate of 0.308 kg/s with stagnation
temperature Tui= 300 K. At a certain location,
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M =03, andP; = 94 kpy The air stream is
cooled by the evaporation of alcohol fuel, After
the €vaporation section, M, = 0.2, The effects of
friction ang area change are negligible, Treay
the fluid g Pure air. Pind the flow areq,
Calculate the heat transferred Per unit magg of
air, the change in stagnation Pressure for the
Process, and the entropy change.

Or

Air from 2 converging nozzle to g tube of
40mm diameter anq length 500mm The

the nozzle, Degermi.ne the static bressure, ynd
temperature and the stagnation Bressure just
downstream of the norma] shock,

Assume that these is o normal shock waye
standing at the point where M=15. Determine
the exit plane Pressure, temperatum, and
Mach Number. Assume isentropic floy except

- for the normay shock,

Or
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A gas (y = 1.3, R = 0.287kJ/kg K) at P\ = 1.0 (16)
bar, Ti= 400K enters a 30cm diameter duct at
a Mach number of 2.0.A normal shock occurs
at a Mach number of 1.5 and the exit Mach
number is 1.0. If the mean value of the friction
factor is 0.003 determine
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Lengths of the duct upstream and
downstream of the shock wave,

Mass flow rate of the gas and

Change of entropy upstream of the shock,
across the shock and downstream of the
shock.

Explain the working of the following with
neat sketch
Pulse jet engine

Ram jet engine
Define the following

Specific impulse

TSFC

After burning
Or

A rocket flies at 10,080 kmph with an
effective exhaust jet velocity of 1400 m/s
and propellant flow rate of 5.0 kg/s. If the
hesdt of reaction of the propellants is 6500
kJ/kg of the propellant mixture
determine:
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Engine output and thermal efficiency,
and

Overall efficiency.

(i) What is rocket propulsion? Why is rocket (6)
called as non air breathing engine?
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