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(Answer any six of the following questions)

In regions, fluid velocity is equal to the sound velocity.
(a) Incompressible flow (b) Subsonic flow
(c) Sonic flow (d) Hypersonic flow

Subsonic Converging passage of nozzle may be acted as

(a) Subsonic diffuser (b) Sonic throat (c) Supersonic diffuser (d) Hypersonic diffuser

For an isothermal flow in long constant area duct, remains constant.
(a) Static temperature (b) Viscosity
(c) Friction factor (d) All the above

The value of mach number of air at the maximum point of Rayleigh flow is

(@05 (b) 0.25 (c) 0.75 (d)1
The stagnation pressure across normal shock may

(@) increase (b) decrease

(c) remains constant (d) increase or decrease
Shock can be develop in a flow.

(a) supersonic (b) subsonic (c) sonic (d) none of these



10.

11.

12.

Propulsive efficiency is defined as the ratio of

(a) Thrust power and fuel energy (b) Engine output and propulsive power
(c) Propulsive power and fuel input (d) Thrust power and propulsive power

In jet engines, for the efficient production of large power, fuel is burnt in an atmosphere
of

(a) Vacuum (b) Atmospheric air
(c) Compressed air (d) Oxygen alone

The thrust per unit weight flow rate of the propellant for a rocket engine is known as its
(a) Specific impulse (b) Specific propellant consumption
(c) Weight flow co-efficient (d) Thrust co-efficient

Theoretically the maximum achievable speed by a body in space is equal to

(a) 1,97,600 km/s (b) 2,97,600 km/s
(c) 330 m/s (d) 330 km/s

PART — B (3 x 8= 24 Marks)
(Answer any three of the following questions)
The pressure, temperature and Mach number at the entry of a flow passage are 2.45
bar, 26.5°C and 1.4 respectively. If the exit Mach number is 2.5 determine for
adiabatic flow of perfect gas (y=1.3, R=0.469 kJ/kg K). (8)
(i) stagnation temperature
(if) maximum velocity

(ii1) mass flow rate
(v) Area of cross-section at exitOr

A circular duct passes 8.25 kg/s of air at an exit Mach number of 0.5. The entry
pressure and temperature are 345 kPa and 38°C respectively and the co-efficient of
friction is 0.005. If the Mach number at entry is 0.15, determine: (i) The diameter of
the duct (ii) Length of the duct (iii) Pressure and temperature at exit, and
(iv) Stagnation pressure loss. (8)
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13.

14.

15.

An Aircraft flies at a Mach number of 1.1 at an altitude of 15,000 meters. The
compression in its engine is partially achieved by a normal shock wave standing at
the entry of the diffuser. Determine the following for downstream of the shock:
(1) Mach number (ii) Temperature of the air (iii) Pressure of the air (iv) Stagnation
pressure loss across the shock. (8)

Illustrate the working of ramjet engine and depict the various thermodynamic
processes occurring in it on h-s diagram. Write down its main advantages and
disadvantages. (8)
A rocket nozzle has a throat area of 18cm? and combustor pressure of 25bar.If the
specific impulse is 127.42sec and the rate of flow of propellant is 44.145N/s,
determine the thrust coefficient, propellant weight flow coefficient, specific
propellant consumption and characteristic velocity. (8)
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