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SECTION A  

S. No.  Marks CO 

Q 1 What are oblique shock intakes? Does the stagnation pressure loss for such inlet 

greater than an inlet with a single normal shock.  
4 CO2 

Q 2 Explain about subsonic inlets, Inlet drag and inlet distortion and explain about its 

effect on inlet design and performance in aircraft engines? 
4 CO1 

Q 3 Demonstrate the assumptions of ideal Cycle Parametric Cycle Analysis for various 

Engines, also comment on the Real cycle Analysis consideration on component 

efficiencies.  
4 CO2 

Q 4 Explain the process of combustion in gas turbine combustion chamber, Illiterate using 

a Jet engine Burner and bring out the various zones that play major role in the process 

of combustion? 

4 CO1 

Q 5 Explain the performance improvements of adding afterburner in turbojet when 

compared with ideal turbojet without afterburner. 

 

4 CO1 

SECTION B  

Q 6 Air at inlet to an insulated constant area duct of diameter 160 mm has a Mach number 

of 0.36. The mean friction factor of the duct for the flow conditions is 0.0025. What 

length of the pipe would give a 10% loss in stagnation pressure? What is the Mach 

number at the corresponding exit section? What is percentage loss in stagnation 

pressure, if the flow extends to sonic condition?  

10 CO3 

Q 7 A gaseous Mixture of air and fuel enters a ramjet combustion chamber with velocity 

60 m/s, temperature 50 oC and pressure 35 kPa. The heat of reaction of the mixture for 

the particular fuel air ration employed is 1160 kJ/kg. Find the condition of stream at 

the exit of combustion chamber, if friction is neglected and the cross sectional area is 

assumed constant. Assume the properties of both reactants and products of combustion 

are the same as air.  

10 CO2 



Q 8 Explain about Nacelle and Interference Drag and types of flow configurations in the 

diffusers. Explain about the challenges in Supersonic intakes design for fighter 

aircrafts.  

 

10 CO4 

Q 9 Consider the combustion chamber in a jet engine at cruising altitude. For simplicity, 

the combustor is operated at 1 atm of pressure and burns a stoichiometric (ϕ=0.92) 

mixture of n-heptane (C7H16) and air. The intake conditions are as indicated below 

 

(a). Write the stoichiometric chemical reaction for the fuel with air.  

(b) If the mass flow rate of fuel is 1 kg/s, what is the mass flow rate of air? 

 

10  CO2 

(OR)  

A convergent- divergent nozzle operating with inlet conditions of 4 bar and 4500 C 

with negligible inlet velocity, is expected to give an exit static pressure of 1 bar 

under ideal conditions. Estimate the exit temperature and Mach number assuming 

nozzle efficiency of 0.92. The expansion takes place to the same exit pressure as in 

the ideal case. Take air as the working fluid?  

SECTION-C 

Q 10 (a). An aircraft engine employs a subsonic inlet diffuser of area ratio 4. Free stream 

air at a total pressure and temperature of 1×105 N/m2 and 570 K approaches the 

diffuser with a Mach number 2.2. A shock wave stands just outside the diffuser inlet. 

Determine the Mach number, pressure and temperature of the air at the exit of the 

diffuser. Also fine the loss in stagnation pressure of air.  

(b)Explain how does a shock wave develop in the diverging section of a supersonic 

nozzle.  When does this wave move towards the exit?  

15+5 CO4  

Q 11  Derive the expressions for performance in Turbojet using parametric cycle analysis 

by considering ideal process.  20  CO5 



 

 

(OR) 

Consider a turbo jet after burner engine with losses, Derive the expressions for  

performance of a turbofan engines, Specific Thrust, Specific Fuel Consumption, Exit 

Velocity Ratio, Thermal Efficiency, Propulsive Efficiency using real cycle analysis  

 
 

 

 

 

 

 

 

 



 



 

 



 



 

 

 



 



 

 



 

 



 


