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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. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions: multiple type or dash fill up type: (2 x 10) 

 a) Thrust available from a turbojet engine 
a. Increases as altitude increases 
b. Increases up to the tropopause and then decreases 
c. Remains constant at all altitudes 
d. Decreases as altitude increases. 

 

 b) The percentage of total energy input appearing as net-work output of the 
cycle   

a. Thermal efficiency 
b. Combustion efficiency 
c. Engine efficiency 
d. Compression efficiency 

 

 c) In centrifugal compressor, the diffuser converts 
a. Kinetic energy into pressure energy 
b. Pressure energy into Kinetic energy 
c. Kinetic energy into Mechanical energy 
d. Mechanical energy into Kinetic energy 

 

 d) Thrust produced also depends upon rotor _________ 
a. blade surface 
b. blade pitch 
c. blade angle 
d. none of the mentioned 

 

 e) Extra fuel supply causes compressor to _______. 
a. stall 
b. surge 
c. surge & stall 
d. none of the above. 

 

 f) A piston-prop aircraft having propeller efficiency, ηp = 0.8 and weighing 
73108N could achieve maximum climb rate of 15m/s at flight speed of 50m/s. 
The excess Brake Power (BP) at the above flight condition will be 
a. 1700kW            b. 2100kW                c. 1371kW               d. 6125kW  

 

 g) Which one of the following statements is true? 
a. The isentropic efficiency of a compressor is constant throughout the 

compressor 
b. Flow separation problems are more critical for the axial compressor 

than for the centrifugal compressors 
c. The pressure ratio of aa centrifugal compressor approaches zero at 

the compressor mass flow rate approaches zero. 
d. Centrifugal compressors are always designed with multiple stages. 
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 h) The efficiency of multistage compressor is _____ than a single stage. 
a. lower 
b. higher 
c. equal to 
d. Any of the above 

 

 i) Air enters the combustor of gas turbine engine at total temperature of 500K 
and leave the combustor at total temperature of 1800K. If cp remains constant 
at 1.006kJ/kgK and heating value of the fuel used is 44MJ/kg, the fuel to air 
ratio is  
a. 0.003             b. 0.012               c. 0.031               d. 0.074 

 

 j) Isentropic efficiency ηd of a subsonic diffuser is defined 
as_________________. 
(‘a’ is ambient, ‘2’ is exit of the diffuser and ‘s’ is isentropic process)  
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Q2  Answer the following questions: Short answer type: (2 x 10) 

 a) Write any two-essential difference between aircraft piston engines and jet 
engines from operating point of view. 

 

 b) Highlight the advantage and limitation of turbojet engine.  
 c) What are the properties required to select an inlet for jet aircraft?  
 d) Schematically explain the subcritical flow in an inlet of supersonic aircraft.  
 e) State the different losses in nozzle.  
 f) What do you mean by thrust reversal? Explain.  
 g) Explain about the surge flow effect on compressor.  
 h) Compare the efficiency and losses of axial and centrifugal compressor.  
 i) What is a stochiometric combustion and what are the losses if the combustion 

is not stochiometric? 
 

 j) Write the function of flame holder with suitable illustration.  
    
  Part – B (Answer any four questions)  

Q3 a) Derive the thrust equation for air-breathing jet engine. (10) 
 b) Discuss the methods of thrust augmentation in jet engine aircraft. (5) 
    

Q4 a) Classify the different types of supersonic inlet used in supersonic aircraft and 
highlight the starting problem with suitable sketches. 

(10) 

 b) Explain the flow pattern and stagnation pressure ratio of subsonic inlet.  (5) 
    

Q5 a) A hot gas with 55kPa pressure and 8000K temperature is supplied to a nozzle. 
The ambient pressure is 15kPa. If the ratio of specific heats is 1.33 and 
approximately constant and molecular weight of the mixture is 30, determine 
the ratio of gross thrusts for two cases: 
The nozzle is converging -diverging with the area ratio for correct expansion 
to ambient pressure. 
The nozzle is converging only.  

(10) 

 b) Explain various losses of nozzle. (5) 
    

Q6 a) A centrifugal compressor has an impeller tip speed of 366 m/s. Determine the 
absolute Mach number of the flow leaving the radial vanes of the impeller 
when the radial component of velocity at impeller exit is 30.5 m/sand slip 
factor is 0.90. Given that the flow area at impeller exit is o.1 m2 and the 
efficiency of the impeller is 90%.Determine the mass flow rate. Assume that 
stagnation pressure and temperature at compressor entry are 101.3 Kpa and 
288 K respectively. 

(10) 

 b) Explain how performance of axial flow compressor can be described by 
means of compressors characteristics. 
 

(5) 
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Q7 a) The stagnation temperature of air in a combustion chamber is increased to 

3.5 times its initial value. If the air at entry is at 5bar, 105 C and a Mach 
number of 0.25 determine:  
the Mach number, pressure and temperature at exit.  
Stagnation pressure loss and  
the heat supplied per kg of air. 

(10) 

 b) Explain the objective and types of gas turbine combustor with suitable 
sketches. 

(5) 

    
Q8 a) Write briefly the centrifugal compressor stage design methodology. (10) 

 b) Compare schematically the tree different centrifugal impeller blades and out 
let velocity triangles. 

(5) 

    
Q9 a) Describe a procedure to carry out parametric cycle analysis of a turbo-jet 

enginetaking its component losses into account. 
(10) 

 b) What are the ideal conditions for ideal gas turbine cycles? (5) 
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