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Subject: Aero engines and Jet Propulsion                      Time Allowed: 3   hrs 

Q1) a. Determine the specific thrust for a simple turbojet engine having 
the following data: 

Cruse speed 270 m/s at 5000 m, πc=8:1, Turbine Entry Temperature 
=1200K, ηc=0.87, ηt=0.90, η i=0.93, ηN=0.95,ηm=0.99, ηb=0.98, ΔPcc=4% of 
compressor delivery pressure. Take atmospheric conditions: 0.5405 bar 
and 255.7 K. For air: Cp=1005 J/kg.K, γ=1.4. For gas: Cp=1.147kJ/kg.K, 
γ=1.3,  R=0.287 kJ/kg.K.                                                                        [10Marks] 

b. Answer one of the following:                                                            [5Marks] 

(1). Derive the static thrust equation, considering ideal expansion in the 
nozzle.                                                                                                            

(2). Classify aero engines and derive Brequest Range formula.                                                         

Q2) a. 10 kg of air per second is to be compressed in an un cooled 
centrifugal flow compressor of a single sided impeller. Pa=1 bar, Ta= 200C. 
The compressor runs at 20,000 rpm, with isentropic efficiency of 80%. 
Compression ratio is 4.5:1. The air enters the impeller eye with a velocity 
of 150 m/s without whirl component. Assuming a whirl speed to tip speed 
is 0.95. Calculate; (i) rise in total temperature, neglecting any change in 
kinetic energy, (ii) impeller tip speed and tip diameter. (iii) power 
required, (iv) the external diameter of the eye, for which the internal 
diameter is 15 cm. For air: Cp=1005 J/kg.K, γ=1.4.                                    

                                                                                                                     [10Marks] 

 



b. Answer one of the following:                                                       [5Marks]  

(1). Derive Euler pump and Turbine Equation and apply it for compressors 
and turbines.                                                                        

(2). Discuss sip phenomenon in details.    

                                                 

Q3) a. Derive an equation for the optimum energy fraction to drive the 
propeller of a turbo propeller engine that gives maximum engine thrust. 

                                                                                                                      [5Marks] 

b. Design a 3-shock intake for an M3 Turbo Jet Engine. Discuss your 
design, and show how to calculate downstream conditions using the 
upstream conditions.                                                                                [5Marks] 

c. Compare between the axial flow turbine and the radial flow turbine in 
terms of h-S diagrams, principle of operation, and types.                [5Marks] 

Q4) a. For the main burner; derive an equation for the (f/A) ratio in terms 
of fuel type, maximum temperature and atmospheric temperature. 

                                                                                                                      [5Marks] 

b. Discuss the effect of (f/A) ratio, air velocity and exit temperature on gas 
turbine engine combustion chamber.                                                   [5Marks] 

c. Sketch the combustion chamber showing air flow distribution, and 
discuss air-fuel mixing, cooling air distribution and exit temperature 
tailoring.                                                                                                       [5Marks] 

Note: Attempt all questions 

 

Good Luck                                                 Dr. Arkan Al Taie 
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