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A Study on Optimal Parameter Selection for Health Monitoring
of Turboprop Engine (PT6A-62)

Chang-Duk Kong* - Ja-Young Ki* - Hun-Su Jang*** - Sung-Hawn O**

ABSTRACT

A steady state performance simulation and diagnostics program for the turboprop engine (PT6A-62),
which is the power plant of the first developed military basic trainer KT-1 in Republic of Korea, was
developed. The developed steady state performance analysis program was evaluated with the performance
data provided by the engine manufacturer and with analysis results of GASTURB program, which is well
known for the performance simulation of gas turbines. Performance parameters were discussed to evaluate
validity of the developed program at various cases such as altitude, flight velocity and part load variation.
GPA(Gas Pass Analysis) allows engine performance deterioration to be identified at the module level in
terms of reduction in component efficiencies and changes in mass flow. In order to find optimal
instrument set to detect the physical faults such as fouling, erosion and corrosion, a gas path analysis
approach is utilized.

This study was performed in two cases for selection of optimal measurement parameters. One case was
considered with the effect of instrument number by changing independent parameter number. The other
case was performed with selection of independent parameter set. According to the analysis results, the
optimal measurement parameters selected were eight dependent variables such as shaft horsepower, fuel
flow rate, compressor exit pressure and temperature, compressor turbine inlet pressure and temperature and
power turbine inlet pressure and temperature.
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Table 2. The Results of On~Design Performance

GAS | AARA | 2at8

L TURB | #14 | (%)
27192 (kg/s) 369 | 369 | LV
Amger (kg/s) | 007204 | 0.072 | 0.056
7] el 8250 | 8250 | 0.0
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=3 gl gy 24609 | 2.5109 | 1.991
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gig;d © 817.86 |820.626 0.337
Zv}g (HP) 950.008 |950.035 | 0.003

W7 AE F9 (kN) | 0.56035 |0.56109 | 0.132

0.36606 |0.36587 | 0.052

w2z WA (m) 0.05801 |0.05804 | 0.052

* LV : Input Value
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