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Ideal Turbojet Performance Analysis

A turbojet engine is designed for a supersonic interceptor. At the first state, analyses are
conducted to examine the ideal engine performance for such a mission. The objective of
this assignment is to determine the variation of performance curves with the design
parameters and flight conditions.

Flight Mach Number (My) : 2
Turbine stagnation temperature ratio 7, : 7
Atmospheric air temperature: 222.2 K

¢, =1004.9 J /(K kg)

hpg = 4.4194x107 J/kg
y=14

(1) Determine ST (specific thrust) (Ns/kg), TSFC (thrust specific fuel
consumption) (mg/Ns), 77,,, and 77, for 7. from 5 to 60.

(2) If the compressor pressure ratio 7, = 30, determine TSFC (mg/Ns) for flight
Mach number from 0.1 to 2.5.

(3) If a new thermal resistant material can be found such that the turbine inlet
temperature (7, ) can be increased, for 7. =20, determine ST and TSFC for

7, ranging from 5 to 9.

Discuss the changes of the performance parameters as they related to the mechanisms of
the turbine engines.

Validation Point :
For (1) with7.=5, ST=651.4 Ns/kg, TSFC=32.2 mg/Ns, 17,=0.647, 17, =0.649.
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