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1. 
Explain the use of a compressor in a gas turbine engine. What makes a turbine engine a better choice than a reciprocating engine in aircraft applications? Illustrate with principles of operation and sketches.

2.
Plot P-v and T-s plots for a turbo-jet and turbo-prop engines. Explain the functioning and thermodynamics of a turbojet engine and plot the variation of pressure, temperature and velocity in as best manner as you can.

3. 
Consider a front air intake for a subsonic turbojet airplane as that for He-178 or  F-86 Saber jet. Show the internal layout for the air to be swallowed by the engine. Explain its aerodynamics and thermodynamics in details when the airplane is in its cruising flight.

4. 
Consider a supersonic airplane with Ear type air intakes ahead of the wing root ends on the fuselage. Describe its aerodynamics and thermodynamics at its design Mach number at zero angle of attack.

5. 
Describe various types of combustion chambers with the help of sketches? List down their relative merits and demerits.

6. a)
What are the advantages and disadvantages of convergent propelling nozzles?

    b)
Explain the following:

 
(i)  Ejector nozzles     (ii)  Thrust reversal

7. a)
Explain the compressibility effects with respect to centrifugal compressor. How these effects can be taken care of?

    b)
Write a note on ‘choking of centrifugal compressor’.

8. a)
Explain the elementary theory of axial flow compressor.

    b)
Distinguish between free vortex and forced vortex condition briefly.

~ ~ ~ ~

Code No: RR-312106

III B.Tech I–Semester Regular Examinations, November-2004

AEROSPACE PROPULSION - I

(Aeronautical Engineering)

Time: 3 hours






Max. Marks: 80

Answer any Five questions

All questions carry equal marks

---

1. 
Make use of a block diagram to illustrate the operation of a gas turbine engine and explain its operation in details. Show the variation of pressure, temperature and velocity along the engine.

2.
Describe with a neat sketch components and the thermodynamics of a turbo-jet engine. In what ways, this engine is superior to a turbo-prop engine. Are there any limitations in its applications? Comment.

3. 
Consider a front air intake for a subsonic turbojet airplane as that for He-178 or  F-86 Saber jet. Show the internal layout for the air to be swallowed by the engine.Explain its aerodynamics and thermodynamics in details when the airplane is in its flight at a velocity lesser than cruising .

4. 
Consider a conical spike type supersonic air inlet with fixed geometry for optimum performance at one Mach number. Describe its aerodynamics and thermodynamics at the design Mach number at a small angle of attack α =  -2o ?

5. 
Why duplex burner is preferred over simplex burner? Explain the working of a duplex burner with the help of a neat sketch.

6. a) 
What do you understand by an ‘ejector’? Explain the functioning of an ejector with the help of a sketch.

    b)
Write a note on ‘variable area nozzles’.

7. a)
What factors affect the design of a diffuser of a centrifugal compressor? Explain.

    b)
Write a note on ‘centrifugal compressor surge and its prevention’.

8. a)
Discuss axial compressor stall on the basis of blade angle of attack.

    b)
Obtain an expression for polytropic efficiency for an axial flow compressor.
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1. 
Consider an operational gas turbine engine in an airplane. Taking effect of all the components explain its working. Make use of neat sketches. Plot the pressure, temperature and velocity across this engine.

2.  
What are various components of a turbo-prop engine? What are the requirements of each component towards this engine. Explain the thermodynamics and advantages of a turbo-prop over other power plants available for this purpose in aviation and military usage?

3. 
Consider a front air intake for a subsonic turbojet airplane as that for He-178 or  F-86 Saber jet. Show the internal layout for the air to be swallowed by the engine. Explain its aerodynamics and thermodynamics in details when the airplane climbs at shallow angle.

4. 
Consider a conical spike type supersonic air inlet with fixed geometry for optimum performance at one Mach number. Describe its aerodynamics and thermodynamics at the design Mach number. What happens when the operating mach number is higher than the design Mach number?

5. 
What are the various types of burners used for fuel injection system in gas turbines? Which one will you prefer and why?

6. a)
Sketch various types of exhaust nozzles for a turbojet engine. What are their advantages and disadvantages?

b) Explain the theory of flow in isentropic nozzles.

7. a)
Explain briefly the airflow through a single stage centrifugal compressor.

b) Sketch and explain briefly the centrifugal compressor characteristics.

8. a)
Sketch and explain the velocity triangles for an axial flow compressor stage.

    b)
Explain the phenomenon of ‘surging’ in axial flow compressors.
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1. 
Illustrate   with neat sketches and plots various components of a gas turbine engine. What are its added advantages over a piston engine? Explain the thermodynamics of each component put on the same plot.

2. 
Describe the flight regime for the suitability of a turbo-prop engine in aviation and explain with examples. Make a lay out sketch of this engine, explain its thermodynamic cycle and work out its efficiency.

3.
Consider a front air intake for a subsonic turbojet airplane as that for He-178 or  F-86 Saber jet. Show the internal layout for the air to be swallowed by the engine. Explain its aerodynamics and thermodynamics in details when the airplane flies near its stalling angle in its flight.

4. 
Illustrate with sketches and diagrams, various types of supersonic air inlets employed by aircraft industry. Explain salient features and aerodynamic performance of each of these.

5. 
Explain briefly the factors affecting the performance of a combustion chamber of a turbine engine.

6. a)
Explain the importance of ‘thrust spoiler’ and ‘noise suppressor’ with respect to convergent propelling nozzle.

     b)
Distinguish between choked and un-choked flows.

7. a)
Explain the principle of operation of a centrifugal compressor with the help of a sketch.

    b)
Define and explain the importance of slip factor and power input factor.

8. a)
Define degree of reaction. Obtain an expression for degree of reaction and show that for 50% degree of reaction, the blades are symmetrical.

    b)
Define ‘solidity’ and ‘aspect ratio’ and explain their significance in the design of axial flow compressors.
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