
 

Registration No :  
 

Total Number of Pages : 02 B.Tech. 
 PCAE1210 

4th  Semester Back Examination 2017-18 
PROPULSION – I 
BRANCH : AERO 

Time : 3 Hours 
Max Marks : 70 

Q.CODE : C1106 
Answer Question No.1 which is compulsory and any five from the rest. 

The figures in the right hand margin indicate marks. 
Answer all parts of a question at a place. 

  
Q1  Answer the following questions : (2 x 10) 

 a) Classify the different types of piston engines and its merits and demerits in 
aircraft application. 

 

 b) What is thrust reversing?  
 c) Discuss the engine performance characteristics.  
 d) What are the advantages of closed cycle gas turbine cycle?  
 e) Differentiate between supercritical and subcritical modes of inlet operation.  
 f) Discuss the various types of nozzle uses in aircraft propulsion system.  
 g) Differentiate over expanded and under expanded nozzles.  
 h) What is prewhirl? Explain the need for prewhirl.  
 i) Sketch the combined velocity triangle of an impulse turbine.   
 j) Elucidate important factors affecting combustion chamber design.  
    

Q2 a) Write on operating principles of an piston engine with suitable sketches. (5) 
 b) State the characteristics of turboprop, turbofan,turbojet with neat sketches? (5) 
    

Q3 a) Draw a neat diagram of turbofan engine with axial flow compressor and 
explain its working principle. 

(5) 

 b) Explain successive steps in the acceleration and over-speeding of a one-
dimensional supersonic inlet with sketches. 

(5) 

    
Q4 a) A jet plane travels through the air with a speed of 285m/s at 6000m altitude. 

The pressure at that altitude is 40kPa and temperature is 261K. Air ejected 
from diffuser to engine with 100m/s velocity. Determine the pressure and 
temperature of air leaving the diffuser and the ratio of the inlet to exit area of 
the diffuser. Assume the flow as isentropic. 

(5) 

 b) Why a good inlet required for aircraft? Draw the streamline patterns along with 
T-S diagram of a subsonic inlet under varying speed operations. 

(5) 

    
Q5 a) Discuss the important factor in assessing combustion chamber performance. (5) 

 b) Explain flame tube cooling method of gas turbine combustion chamber. (5) 
    

Q6 a) Plot the Mach Number, static temperature, static pressure and static density 
variations along the longitudinal axis of a C-D nozzle when it has full flow. 

(5) 

 b) Draw a neat diagram of axial flow compressor and explain the working 
principle. 

(5) 

    
Q7  A centrifugal compressor with 30 straight radial blades and no inlet guide 

vanes operates at a tip speed of 500m/s. Estimate the pressure ratio for air if 
the inlet conditions are 1atm and 250C, and if the overall adiabatic efficiency is 
(i) 0.7 and (ii) 0.85.  

(10) 
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Q8  Write short answer on any TWO : (5 x 2) 

 a) Afterburners  
 b) Method of design of subsonic axial compressor  
 c) Variable area nozzle  
 d) Inducer  
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