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A Study on Defect Diagnostics for Health Monitoring
of a Turbo-Shaft Engine for SUAV

Juncheol Park*™ - Taeseong Roh*™* - Dongwhan Choi***

ABSTRACT

In this paper, health monitoring technique has been studied for performance deterioration
caused by the defects of the gas turbine. The parameters for performance diagnostics have been
extracted by using GSP program for modeling the target engine. The virtual sensor model for the
health monitoring has been built of those data. The position and magnitude of the defects of the
engine components have been determined by using Multiple Linear Regression technique and the

method using the weight in order to diagnose the single and multiple defects.
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Table 1. Sensed Parameter and Health Monitoring
Parameter

Sensed Parameter

N,i,N,, T, P, Toy, Poy, Tys, P, T, P, W, SHP

Health Monitoring Parameter
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Table 2. Defect Scenario

Scenario e Nt Tt
1 -0.5~-5.5% 0% 0%
2 0% -0.5~-55% 0%
3 0% 0% --0.5~-5.5%
4 -0.5~-5.5% | -0.5~-55% 0%
5 0% -05~-55% | -0.5~-55%
6 -0.5~-5.5% 0% -0.5~-55%
7 -0.5~-55% |-0.5~-55% | -0.5~-55%
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Fig. 1 Matrix Form Using the Multiple Linear
Regression Technique
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Table 3. Diagnostic Probability of the Single or
Muttiple Defects by Using the Multiple
Linear Regression Technique
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Fig. 2 Sensitivity of the Sensed Parameter according
to Compressor Defect
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Fig. 3 Difference between Input and Output Defect
caused by a Hidden Laver
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Fig. 4 Numberless Combination of the Compressor
and Turbine Defect Set
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Fig. 5 Multiple Defect Diagnostic Map Using the
Weight Technique
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