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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.

(b) Draw velocity diagrams at the turbine

blade. 5

(c) What do you mean by a repeating stage ?

Explain briefly. 5

6. An axial flow compressor stage has blade root,

mean and tip velocities of 150, 200 and

250 m/s repsectively. Stage is to be designed

for a stagnation temperture rise of 20K and an

axial velocity of 150 m/s, both constant from

root to tip. The work done factor is 0.93.

Assume 50% reaction at mean radius, calculate

the stage air angles at root, mean and tip and

degree of reaction at root and tip for a free

vortex design. 15

Unit IV

7. Mean diameter design of a turbine stage having

equal inlet and outlet velocities leads to the

following data : 15

Mass flow rate 20 kg/s

Inlet temperature 1000 K
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Unit I

1. A conical diffuser has an entry and exit

diameters of 15 cm and 30 cm respectively.

The pressure velocity and temperature at the

entry are 0.69 bar, 180 m/s and 340 K

respectively. Determine the exit pressure, exit

velocity and force exerted on the diffuser walls.

Assume isentropic flow and ratio of specific

heats is 1.4. 15

2. (a) Show that the upper and lower parts of

the Fanno curve represent subsonic and

supersonic flow respectively. Find the

point of maximum entropy and show the

Mach number at this point. 10

(b) Draw the pressure variation across a CD

nozzle at different back pressures. 5

Unit II

3. (a) Compare turbojet and turbofan engines. 5

(b) Draw the schematic and PV/TS diagram

for a reheat turbojet engine cycle with

heat exchanger. 10

4. A Ramjet engine operates at Mach number (M)

of 1.6 and altitude of 6400 m. The diameter of

the diffuser inlet is 50 cm and the stagnation

temperature at the nozzle entry is 1580 K. The

calorific value of the fuel used is 1.5×108 J/kg.

The properties of the combustion are same as

that of air  = 1.4, R = 287 J/kgK. The velocity

of the air at the diffuser exit is negligible.

Calculate :

(a) The efficiency of the ideal cycle

(b) Flight Speed

(c) Air Flow Rate

(d) Diffuser Pressure Ratio

(e) Fuel Air Ratio

(f) Nozzle Pressure Ratio

(g) Thrust.

Unit III

5. (a) Draw velocity diagram at the compressor

blade (Stator) inlet and outlet. 5
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Inlet Pressure 4.0 bar

Axial velocity 260 m/s

Blade speed 360 m/s

Nozzle efflux angle 65 degree

Stage exit swirl 10 degree

8. (a) What is the effect of pitch on blade root

fixing ? 5

(b) Draw pressure distribution on a

conventional turbine blade. 5

(c) Find the expression for stage pressure ratio

of an axial flow turbine. 5
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