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ABSTRACT

A turbo fan engine performance analysis program combined with a particle swarm
optimization(PSO) has been developed to optimize the major design parameters of the
combat aircraft gas turbine engine. The optimized parameters includes bypass ratio, fan
pressure ratio, high pressure compression ratio and burner exit temperature. The objective
parameters have been determined using a multi-objective function consisting of the net
thrust and specific fuel consumption along a weight function. The basic model for the
combat aircraft gas turbine engine has been selected as the F404 turbofan engine which is
widely used in the combat aircraft, F-18 and Korean high level training aircraft, T-50. The
optimal conditions of four parameters have been obtained for various design conditions.
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Fig. 1. Engine Model for F404 Cycle Analysis
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Fig. 2. Sensitivity analysis for Net
Thrust (One- at-a-time)
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Fig. 3. Sensitivity analysis for Specific Fuel
Consumption(One—at-a-time)
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Table 2. Optimization for Maximum Net thrust

Parameters Value
Bypass ratio 0.201

HP Compression ratio 4183
Fan Pressure ratio 2.614
Burner Exit Temperature(K) 1734
Net thrust(kN) 58.52
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Table 3. Optimization for minimum Specific
Fuel Consumption

Parameters Value
Bypass ratio 0.594

HP Compression ratio 7.745
Fan Pressure ratio 5725

Burner Exit Temperature(K) 1516
Specific Fuel Consumption 13.34
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Fig. 12. Optimization Based on Weighted
Parameters
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