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1.
What is air fuel ratio for the combustion in case of piston engine used in aircraft, which type of fuel is used and discuss detonation.

2.
Derive the expression for the thrust and power produced by a propeller, what is the effect of pitch of the propeller.

3.
Derive the expression for overall stagnation pressure ratio for the centrifugal compressor. Discuss the factor affecting this ratio. 

4.
An aircraft flying at 230 m/s is fitted with a single sided centrifugal compressor.  The inner and outer diameters of the eye of the impeller are 18 and 33 cm respectively.  The impeller diameter are 18 and 33 cm respectively.  The impeller diameter is 54 cm.  And the rotational speed 270  rev/s.  Estimate the stagnation pressure at the compressor when the mass flow is 3.6 kg/s.  Neglect the losses in the inlet duct and fixed vanes and assume that the isentropic efficiency of the compressor is 0.80.  Take the slip factor a 0.9 and the power input factor as 1.04.  The intake vanes are fixed and give 25o prewhirl at all radii. 

5.
What are the main factors affecting the combustion chambers performance.  How can the performance be improved.

6.
Draw a neat sketch and show various methods of turbine blade cooling.  How does the cooling of blades affect the performance of gas turbine?

7.
The following particulars relate to a single stage turbine of free vortex design.


Inlet temperature T01
1050K


Inlet pressure P01
3.8 bar


Pressure ratio

3.0


Turbine isentropic efficiency
0.88


Blade speed at root    
360 m/s


Outlet velocity

  275 m/s


The turbine is designed for zero degree of reaction at root radius; the velocities at the inlet and outlet are equal and axial.  Calculate the nozzle efflux angle and degree of reaction at the tip radius.  Assuming a nozzle blade coefficient of 0.05, calculate the static pressure at he inlet and outlet of the rotor blade at the root radius.

8.
Discuss the significance of Turbine and compressor matching.  Describe the method of matching for a twin spool engine.
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1.
What is the cause of detonation, how can we prevent it?

2.
What is the principal of propeller derive the expression for the propulsive efficiency of a propeller.

3.
Derive the expression for overall stagnation pressure ratio for the centrifugal compressor.  Discuss the factor affecting this ratio.

4.
The eye of a single sided impeller moving at 270 rev/s has the internal and external diameters of 6.5 cm and 15.0 cm respectively.  The mass flow rate is 8kg/s.  Assuming no prewhirl and no losses in the intake, calculate the blade inlet angle at the root and tip of eye, Mach no at the tip of eye.  Ambient conditions are 1 bar and 288 K.

5.
Discuss the phenomenon of fuel injection and describe the different types of burners used in the combustion chambers.

6.
What is degree of reaction of a gas turbine; how it can be controlled derive its expression with the help of velocity triangles.

7.
The following particulars relate to a single stage turbine of free vortex design.


Inlet temperature T01
1050 K


Inlet pressure P01
3.8 bar


Pressure ratio

2.0


Turbine isentropic efficiency
0.88


Blade speed at root
360 m/s


Outlet velocity

275 m/s


The turbine is designed for zero degree of reaction at root radius; the velocities at the inlet and outlet are equal and axial.  Calculate the nozzle efflux angle and degree of reaction at the tip radius.  Assuming a nozzle blade coefficient of 0.05, calculate the static pressure at he inlet and outlet of the rotor blade at the root radius.

8.
Write short notes on the following:


a) Matching of compressor and turbine

 
b) Free vortex design


c) Flame stabilization.
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1.
Describe the working of a direction injection system and compare it with the carburetion describing the relative merits and demerits.

2.a)
What is supercharging.  Why the engine supercharging is done.

   b)
Describe the factors on which the fuel consumption of an engine depends.

3.
Describe the working of different lubrication systems for a piston engine used in aircraft propulsion.

4.
The eye of a single sided impeller moving at 270 rev/s has the internal and external diameters of 6.5 cm and 15.0 cm respectively.  The mass flow rate is 8kg/s.  Assuming no prewhirl and no losses in the intake, calculate the blade inlet angle at the root and tip of eye, Mach no at the tip of eye.  Ambient conditions are 1 bar and 288 K.

5.
Describe in detail the different types of the combustion chambers with relative merits, demerits and applications.

6.
How the combustion takes place in a flame tube describe all stages and discuss the various factors affecting the combustion camber design.

7.
Discuss all the points on T-S diagram for a reaction stage of gas turbine.

8.
A mean diameter design of a turbine having equal inlet and outlet velocities leads to the following data:


Mass flow 20 kg/s


Inlet temperature T01
1000K


Inlet pressure P01
4.0 bar


Axial Velocity (constant) 260 m/s


Blade speed 

360 m/s


Nozzle efflux angle
65 degrees


Stage exit swirl
10 degrees


Determine the rotor blade gas angles, degree of reaction, temperature drop coefficient and power output.  Assuming the nozzle lass coefficient of 0.05, calculate the nozzle throat area required.
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1.
Explain the working of a rotary piston engine used in aircraft with the help of a neat sketch.

2.
Describe the working of different ignition systems of a piston engine used in aircraft propulsion.

3.
With the help of curves discuss the characteristic of centrifugal compressor using non dimensional quantities.

4.
The eye of a single sided impeller moving at 270 rev/s has the internal and external diameters of 6.5 cm and 15.0 cm respectively.  The mass flow rate is 8kg/s.  Assuming no prewhirl and no losses in the intake, calculate the blade inlet angle at the root and tip of eye, Mach no at the tip of eye.  Ambient conditions are 1 bar and 288 K.

5.
Write short notes on the following:

a) Rotating stall

b) Surge Line

c) Prewhirl

6.
How the fuel is injected in the flame tube? Why we need to cool the flame tube, discuss the various methods to cool the flame tube.

7.
Discuss the significance of Turbine and compressor matching.  Describe the method of matching for a twin spool engine.

8.
A mean diameter design of a turbine having equal inlet and outlet velocities leads to the following data:


Mass flow 20 kg/s


Inlet temperature T01
1000K


Inlet pressure P01
4.0 bar


Axial Velocity (constant) 260 m/s


Blade speed 

360 m/s


Nozzle efflux angle
65 degrees


Stage exit swirl
10 degrees


Determine the rotor blade gas angles, degree of reaction, temperature drop coefficient and power output.  Assuming the nozzle loss coefficient of 0.05, calculate the nozzle throat area required.
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