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A Study on Engine Health Monitoring using Linear Gas Path
Analysis for Turboprop Engine

C.D. Keng" - H. G. Shin" - J. Y. Ki"

ABSTRACT

The steady-state performance analysis program for turboprop engine which was used for
a small, middle industrial aircraft and a basic trainer aircraft was developed and linear Gas
Path Analysis method was applied to Engine Health Monitoring for Turboprop engine. This
program was compared with TURBOMARCH program which is well known with
performance and power according to flight Mach No. at the standard atmospheric condition
to prove a steady-state performance analysis program. From the result, inlet, exit
temperature and pressure of each component had error within 3% and especially power
according to flight Mach No. had error within 2.4% so that this program could be assured.
To make sure if linear Gas Path Analysis is reasonable four cases were selected. The first
is the case that fouling is occurred in compressor only. The second is the case that fouling
is occurred in compressor and erosion is occurred in turbine. The third is the case that
erosion is occurred in both compressor and turbine and power turbine at the same time.
Finally, the case that fouling and erosion are occurred in compressor, compressor turbine
and power turbine was selected.

Different parameters were selected impartially among the independent parameters so that
the effect of measurement parameter selection was observed. From the result, the more
measurement parameters the smaller RMS error and even though the number of
measurement parameters was the same, the RMS error was obtained differently according to
which measurement parameters were selected. The case using eight instrument parameters
of case IV-4 had small error comparably and was economic and it was important to select
optimal number of measurement and optimal measurement parameters.
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