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Application of genetic algorithm in aeroengine
nonlinear mathematical models
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Abstract:  Convergence is one of the most important issues in aeroengine nonlinear mathematical models. Current aeroengine
balance equations solutions are not always effective in entire envelope. Genetic algorithm( GA) is applied on a turbofan engine perfor-
mance model. Solving aeroengine balance equations is converted to a GA minimum optimization problem . and the solution method,
especially the GA fitness function design, is introduced in detail. Comparison with Newtorr Raphson, simulation results show that the
model convergence is improved with application of GA in aeroengine nonlinear mathematical models.
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Table 1 Simulation results of two algorithms
on some operation point
( static: €& 0. 001; dynamical: €= 0.005 )

No. Operation point N-R GA
1 | Ty= 1650, H= 12, Ma= 0.2| Nonconvergence Convergence
2 | Ty= 1630, Ma= 0.6, H= 10| Nonconvergence Convergence

3 pene= 82, H= 0, Ma= 0 Convergence Convergence

4 | t=4.06,H= 4, nf= 1.136 | Nonconvergence Convergence
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Fig.1 Thrust variable with flight height
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