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A Study on Fault Detection using Fuzzy Trend Monitoring
Technique of UAV Turbofan Engine

C. D. Kong* - S. H. Kho* - J. Y. Ki*- H. Y. Kho** - S H. Oh** - ]J. H Kim*™*

ABSTRACT

In this study a fuzzy trend monitoring method for detecting the engine mechanical faults was
proposed through analyzing performance trends of measurement data. The trend monitoring is an
engine conditioning method which can find engine faults by monitoring important measuring
parameters such as fuel flow, exhaust gas temperatures, rotational speeds, vibration. etc.

Using engine condition data set as a input which generated by linear regression analysis of

real engine instrument data, an application of fuzzy logic in diagnostics estimate a cause of fault
in each components.
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Fig. 1 Instrument Parameter Variation with Compressor
Contaminants
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Table 1. Trend Slope of Monitoring Data using Linear Regression Analysis

ANg AEGT ANp AFF Vib_front Vib_rear
Bileed Duct -0.0208 3.2479 0.0817 18.4233 0 O
Compressor -0.0031 0.1898 0.0008 96802 0 | O
Combustor -0.0533 1.0848 -0.0651 541863 0.0055 0.0089
Nozzle GV -0.0331 0.9785 -0.0510 -4.2717 0.0182 0.0179
Turbine Case 0.0015 0.2327 -0.0414 3.9568 0.0131 -0.0072
Bearing 0.0118 0.1682 -0.0287 -0.4566 -0.0046 -0.6187
ExhaustSystem -0.0429 0.1866 0.0202 0.0527 0 0
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Fig. 3 Fuzzy Trend Monitoring Algorithms
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Table 2. The Cases of Engine Fault State Table 3. Trend Analysis of Instrument Data
Cas:e 1 .Cracked bleed duct Instrument Data ~ Slope (a) -
Case 2 | Compressor contamination
Ng -0.02 005
Case 3 | Deformed combustion chamber — A0 01
Case 4 Nozzle guide vane failure Np 0.08 00
Case 5 | Turbine case separation FF 16,03 -1.08
Case 6 | Bearing failure Vib 0.02 -0.005
Case 7 | EGT instrumentation system error | Vib_r | 0.02 -0.01
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Table 4. The Results of Trend Monitoring using

Fuzzy
A B
Case 1 0.905 0.250
Case 2 0.750 0.108
Case 3 0.500 0.108
Case 4 0.095 0.75
Case 5 0.095 0.500
Case 6 0.095 0.893
Case 7 0.500 0.107
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