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A Study on Diagnostics of Complex Performance Deterioration of
Aircraft Gas-Turbine Engine Using Genetic Algorithms

Seungmin Kim* - Minchul Yong* - Taeseong Roh** - Dongwhan Choi**

ABSTRACT

Genetic Algorithms(GA) which searches optimum solution using natural selection and the law of
heredity has been applied to learning algorithms in order to estimate performance deterioration of
the aircraft gas turbine engine. The compressor, gas generation turbine and power turbine are
considered for estimation for performance deterioration of a complex component at design point
was conducted. As a result of that, complex defect diagnostics has been conducted. As a result,

the accuracy of diagnostics were verified with its relative error with in 10% at each component.
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Table 1. Techniques of EHM Algorithm
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Table 2. Case of Test Data

CASE | Compressor | GG Turbine {Power Turbine
—,71 Dominant less less
2 less Dominant less
A3 less less Dominant
2~ | 4 Dominant Dominant less
6% 1 S less Dominant Dominant
6 Dominant less Dominant
7 Similar Similar Similar
1 Dominant less less
2 less Dominant less
B |3 less less Dominant
6~ | 4 Dominant Dominant less
10%| 5 less Dominant Dominant
6 Dominant less Dominant
7 Similar Similar Similar
1 Dominant less less
2 less Dominant less
c| 3 less less Dominant
2~ 4 Dominant Dominant less
10%| 5 less Dominant Dominant
6 Dominant less Dominant
7 Similar Similar Similar
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#uunu SENSED PARAMETER Rkﬂﬂﬂ

112 288 .1588 PI2 1.883117
T13 = 582.3669 PI3 : 7.858586
114 ¢ 1383.6024 Pi4 : 6.846828
115 = 1142.972 PIS = 2.613236
iTe = $75.2188 PTG : 1.1698%8

#uBuR DIAGNOSTICS RuUHR

COMPRESSOR DEPECT QUANTITY () = 8.171738
RELATIVE ERROR (x> : #.2486268
COMPRESSOR DEFECT QUANTITY (x> : 3.291288
RELATIVE ERROR (x> : 1.278484
GOMPRESSOR DEFECT QUANTITY (x> = 8.536534

RELATIVE ERROR (1) ¢ 2.439661

Fig. 4 Example for Complex Diagnostics
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