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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

  
Part – A (Answer all the questions) 

Q1  Answer the following questions: (2 x 10) 
 a) A stage of compressor consists of 

i. A stator 

ii. A rotor 

iii. Both i & ii 

iv. None  of the above 

 

 b) Ram effect increases 
i. Air mass flow rate 
ii. Intake pressure 
iii. Thrust 
iv. All the above 

 

 c) Purpose of diffuser is 
i. To bring air smoothly into the engine 
ii. Slow the fluid and increase the pressure 
iii. Deliver a uniform flow 
iv. All the above 

 

 d) Which is the operating cycle for jet engine? 
i. Otto cycle 
ii. Diesel cycle 
iii. Brayton cycle 
iv. Carnot cycle 

 

 e) Supersonic aircrafts are provided with  
i. Convergent nozzle 
ii. Divergent nozzle 
iii. Convergent and divergent nozzle 
iv. None of the above 

 

 f) Combustion process in combustor is 
i. Isobaric 
ii. Isochoric 
iii. Isentropic 
iv. Isothermal  

 

 g) For aircraft application a compressor must have 
i. Low air flow capacity 
ii. High frontal area 
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iii. High pressure ratio per stage 
iv. Low efficiency  

 h) The pressure rise in centrifugal compressor is due to  
i. Internal effect 
ii. External effect 
iii. Both i & ii 

iv. None  of the above 

 

 i) Turbo-prop engines have 
i. Lower thrust at take off 
ii. Less frontal area 
iii. Difficult to maintain 
iv. None of above 

 

 j) The useful power output for the propulsion cycle is from 
i. Inlet diffuser 
ii. Outlet nozzle 
iii. Turbine 
iv. Compressor  

 

    
Q2  Answer the following questions:  (2 x 10) 

 a) What are the functions of exhaust nozzle?  
 b) What  are  the  different  types  of  combustion  chamber  used  in  gas  turbine 

engine? 

 

 c) What are the characteristics of inlets?  
 d) What are the methods of thrust augmentation?  

 e) What is the role of compressor in a gas turbine engine?  
 f) Define By-pass ratio of a turbofan engine.  
 g) What is specific fuel consumption?  
 h) What are the different parts of a centrifugal compressor?  
 i) Define degree of reaction.  
 j) Draw a Brayton cycle and write the different processes.  
    
  Part – B (Answer any four questions)  

Q3 a) Derive Euler’s energy equation for a turbo-machine and write the assumptions. (10) 
 b) What are the requirements of combustion chamber? (5) 
    

Q4 a) Discuss  the  different  methods  of  thrust  augmentation.  Draw  T-S  diagram  for 

turbojet engine with thrust augmentation. 

(10) 

 b) What  are  the  various  components  of  combustion  chamber,  explain  each  of 

them briefly. 

(5) 

   

 

 

Q5 a) Explain  Can  type  of  combustion  chamber  along  with  its  advantages  and 

disadvantages. 

(10) 

 b) What are the requirements of subsonic inlets? (5) 
    

Q6 a) With  a  neat  sketch  explain  the  working  of  a  turbo-fan  engine  with  its 

advantages. 

(10) 

 b) Write short notes on flame tube cooling. (5) 
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Q7 a) A centrifugal compressor compresses 30kg of air per sec., at a rotational speed 

of 15000 rpm. The air enters the compressor axially and the conditions at the 

exit sections are radius=0.3m, relative  velocity of air at the tip=100m/s, at an 

angle of 80º w.r.t. plane of rotation. Take p01=1bar and T01=300K. 

Find the torque and power required to drive the compressor and also the head 

developed.  

(10) 

 b) How practical gas turbine cycle differ from ideal as turbine cycle? (5) 
    

Q8 a) Explain  with  neat  sketch  the  different  parts  and  operation  of  a  centrifugal 

compressor. 

(10) 

 b) The effective jet exit velocity from a jet engine is 2700 m/s. The forward flight 

velocity is 1350 m/s and airflow rate is 78.6 kg/s. Calculate  

i. Thrust 

ii. Thrust power 

iii. Propulsion efficiency 

(5) 

    
Q9 a) Explain various types of supersonic inlets and its modes of operations. (10) 

 b) Derive thrust equation.  (5) 
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