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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt Five questions in all, selecting at

least one question from each Unit. All

questions carry equal marks.
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(c) What is a mean line design of the axial

flow compressor ? 5

Unit IV

7. The following particular relate to single stage

turbine of free vortex design.

Inlet temp. = 1050 K

Inlet pressure = 3.8 bar

Pressure ratio = 2.0

Outlet velocity = 275 m/s

Blade root speed = 300 m/s

Isentropic efficiency = 0.88.

The turbine is to be designed for zero reaction

at root radius and velocities at inlet and outlet

are both equal and axial. Calculate the nozzle

efflux angle and blade inlet gas angle at the

root radius. 15

8. (a) What do you mean by spooling and why

it is done ? 5

(b) Draw a conventional turbine blade and

label it. 5

(c) Explain optimum pitch/chord ratio. 5
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Unit I

1. Air is discharged from a reservoir at stagnation

pressure of 6.9 bar and stagnation temperature

of 320ºC through a nozzle to an exit pressure

of 0.99 bar. If the flow rate is 3600 kg/hr

determine, throat area, throat pressure, throat

velocity, exit area, exit Mach number and

maximum velocity for isentropic flow. 15

2. (a) What is Rayleight flow explain with

practical example. 5

(b) Draw a Fanno line and give practical

example. 5

(c) Describe the combustion process in a

flam tube. 5

Unit II

2. (a) Explain the Brayton cycle with

assumptions taken. 5

(b) Draw TS diagram for simple turbojet and

turbojet with afterburner. 5

(c) Explain the ignition system of a turbojet

engine. 5

4. A compressor has an isentropic efficiency of

0.85 at a pressure ratio of 4.0. Calculate the

corresponding polytropic efficiency and plot

the variation of efficiency over a range of

pressure ratio from 2.0 to 10.0. 15

Unit III

5. An axial flow compressor has an overall

pressure ratio of 4.0 and mass flow rate of 3

kg/s. The polytropic efficiency is 88% and the

stagnation temperature rise per stage must not

exceed 25K. Calculate the no. of stages

required and pressure ratio of first and the last

stage. Assume equal temperature rise in all the

stages. 15

6. (a) Draw velocity diagram at the compressor

blade (Rotor) inlet and outlet. 5

(b) What is bye pass ratio ? How does it

affect the engine ? 5
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