Homework 2: AE430, Aircraft Propulsion Systems
September 13, 2007
Due: September 20, 2007, beginning of class

Problem 1:  A turbojet engine propels an aircraft at 600 mph The calorific value of the fuel is 14.4*106 ft-lb/lb, the speed ratio V∞/Ve=0.5, and the fuel-air ratio, 
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=0.02. Determine:
a) the ideal propulsion efficiency

b) the thermal efficiency

c) the overall efficiency

Answer in SI units.
Problem 2: 

a) Verify the derivation of Eq. (5.27).
b) For T0,4=2500K, and Ta=220K, determine the Mach number, M, that maximizes 
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c) Compare your result with Figure (5.9).
Problem 3:

Air is used as the working fluid in a ideal Brayton cycle, that has a pressure ratio of 12, a compressor inlet temperature of 300K, and a turbine inlet temperature of 1000K. Determine the required mass flow rate of air for a net power output of 200MW assuming both the compressor and the turbine are 100% isentropic.
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