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A Study on Nonlinear GPA for Optimal Measurement Parameter
Selection of Turboprop Engine

Chang-Duk kong = - Ja-Young Ki ~

ABSTRACT

Linear GPA(Gas Path Analysis) and non-linear GPA programs for performance diagnostics of a
turboprop engine were developed, and a study for selection of optimal measurement variables was
performed. Simultaneous faults in the compressor, the compressor turbine and the power turbine, which
occur damage of the engine, were assumed.

The non-linear GPA analysis was carried out with an iterative method, where the performance degradation
rate of independent parameters was divided into same intervals. It was compared with the result by the
Newton-Raphson method for observing the effect of an iterative method. According to the analysis result, it
was found that performance of non-linear GPA can be influenced on the type of the iterative method.

For showing effects of the number of measurement variables both the linear and non-linear GPAs were
analyzed with 10, 8 and 6 measurement sets, respectively. RMS error between them were compared each
other. It was realized that the more measurement parameters are used, and the more accurate result may be
obtained. However much better result can be obtained with measurement parameters selected properly.

Moreover, RMS error by using non-linear GPA was less than that by using linear GPA.
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Fig. 1. Study Engine Layout
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Table 1. Performance Data for Study Engine
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Fig. 1. Simplified illustration of non-
linear gas path analysis method
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Table 2. Source of Performance Deterioration
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Table. 3 RMS Error Accoding to Analysis
Method
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Fig. 3. RMS Error
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