Code No:312106







III/IV B.Tech.(I-Semester) Examination. Nov,2002                       

AEROSPACE PROPULSION-I

                                                   (Aeronautical Engineering)

Time: 3 hours.








Max.Marks:80

Answer any FIVE questions

All questions carry equal marks

***

1.a)
Classify the air craft engines?  Discuss the advantages and disadvantages of 

different engines?

   b)
Explain the supercharging of an aircraft engine?

2.a)
Explain the effect of detonation on performance of an engine?

b)
What are different causes for detonation?  And  explain methods to prevent detonation?

3.
Explain the methods to account for different component losses of a turboprop engine?

4.a)
Explain the principle operation of a centrifugal compress with a neat sketch?

b)
Derive the equation for actual work done and the overall stagnation pressure ratio of a centrifugal compressor?

5.a)
What are different factors effecting the pressure ratio of an axial flow compressors?  Explain 

   b)
Compare the turbine rotor blades with a compressor rotor blades?

6.a)
What are the important factors while assessing the combustion chamber performance?  Explain.

   b)
Explain flame tube cooling?

7.a)
Draw the diagram of Duplex and spill burner for fuel injection system?  Explain

   b)
Discuss the performance characteristic curves of a gas turbine?

8.
An axial flow gas turbine  has a degree of reaction of 30%.  The blade speed at the mean diameter is 300 m/s and the mass flow rate is 2.5 kg/s.  The gas temperatures at turbine inlet and outlet are 5000C and 3000C respectively.  The fixed blade outlet angle is 200.  The axial velocity remains constant at 200 m/s.  Draw the velocity diagrams and determine the power developed?
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1.a)
Explain different components of an aircraft engine?

   b)
Draw the performance characteristics of an aircraft engine?

2.a)
Explain different stages of combustion process?

b)
What are different types of fuel injection systems ? and explain their advantages and disadvantages?

3.a)
Define the terms momentum thrust and propulsive efficiency of a aircraft propulsion system.  Derive their equations?

   b)
What is the importance of a diffuser in a compressor?

4.a)
What are different non-dimensional quantities for the explanation of characteristics of a centrifugal compressor.

   b)
Explain the performance characteristics of the centrifugal compressor.

5.a)
Draw the velocity triangles of an axial flow compressor and derive the equation for the estimation of work done required?

   b)
Draw the performance characteristic curves of an axial flow compressor?

6.a)
What are the important factors affecting the combustion chamber design?

   b)
What are different methods of flame stabilization?  Explain

7.a)
Explain the fuel injection system in a combustion chamber?

b)
Discuss the theoretical approach  to determine the blade profiles and pitch/chord ratio?

8.
Write short notes on:

a) Gas turbine blade cooling

b) Turbine characteristic curves

c) Reaction blading of gas turbine

****
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1.a)
Explain different types of aircraft engines?

   b)
What is supercharging  of an engine?  Discuss its importance?

2.a)
Define and discuss about Knocking?  How the detonation can be prevented?

b)
Explain the carburetian?  What are different types of carburator?  Explain any one?

3.a)
Explain the need of cooling and lubrication?  And What are different types of lubrication systems?

   b)
Explain the working principle of propelling nozzle system with a neat diagram?

4.
The following data are suggested as a basis for the design of a single sided centrifugal compressor:

Power input factor= 1.04; slip factor = 0.9

Rotational speed = 290 rps; overall diameter of the 

Impeller = 0.5m;  eye tip diameter = 0.3 m;

Eye roof diameter=0.15m; mass flow rate of air = 9kg/s

Inlet stagnation temperature = 295 K;

Inlet stagnation pressure = 1.1 bar

Isentropic efficiency = 0.78

Calculate;(a) The pressure ratio of the compressor and the power required to drive it assuming that the velocity of the air at inlet is axial and (b)The inlet angle of the impeller vanes at the roof and tip radii of the eye, assuming that the axial inlet velocity is constant across the eye annulus

5.a)
Define the term degree of reaction of an axial flow compressor?  And derive its equation?

   b)
Discuss the design procedure of an axial flow compressor?

6.a)
What are different types of combustion chambers?  Explain the can type combustor?

   b)
Define the term combustion intensity?  ?  And explain  its importance in design of combustion chamber?

7.a)
Explain different methods too reduce pollution from gas turbine emissions?

   b)
What are the limiting factors while designing a gas turbine?

8.a)
What is called vortex blading?  Explain free vortex  design?

   b)
Name different methods of turbine blade cooling?  Explain film cooling?
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1.a)
Explain the construction details and different components of an aircraft engine?

   b)
Explain the fuel consumption characteristics of an engine?

2.a)
What are the ill effects of detonation?  How to prevent detonation?

   b)
Explain the method of balancing of an  aircraft engine?

3. The following data refer to a simple turbojet 

engine: Compressor pressure ratio = 8;

Turbine inlet temperature = 1200K;

Isentropic efficiencies of compressor of compressor, turbine, propelling nozzle are 0.87, 0.90, 0.95 respectively.  Combustion pressure  loss = 4% compressor delivery pressure.  If the cruis speed and altitude are M0.8 and 10000m, then calculate:  specific thrust and specific fuel consumption.

4.a)
Explain the effect of prewhirl related to centrifugal compressor?

b)
Discuss the procedure to estimate the work done of a centrifugal compressor along with velocity triangles?

5.a)
Draw the T-s diagram for one stage of axial flow compressor and derive the equation for the pressure ratio?

   b)
Briefly discuss the blade design of axial flow compressor?

6.a)
Explain the dual fuel burner?

   b)
What are the operational requirements of a combustion chamber?

7.
An axial flow compressor stage has blade roof mean and tip velocities of 150, 200 and 250 m/s respectively.  The state is to be designed for a stagnation temperature rise of 200C and  an axial velocity of 150 m/s, both constant from roof to tip .  Assume the work done factor is 0.93 and 50% reaction at mean radius.  Calculate the stage air angle at roof, mean and tip and degree of reaction at roof and tip for a free vortex design?

8.
Write short notes on;

a) Stability limits(b)Flame stabilization (c) Constant nozzle angle design

d) Blade cooling
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