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ABSTRACT

This study introduces a new concept that can evaluate the combustion status from the waveform patterns of
the dynamic pressure signal, and an initial investigation result on the possibility of combustion instability
monitoring, by classifying the waveform of time-series discrete dynamic pressure data, measured in a gas
turbine combustor. Based on variations in amplitude among four continuously adjacent data points of
dynamic pressure, there are 24 waveform patterns that can be classified. These patterns can be further
streamlined to derive three representative diagnostic factors. The representative factors tended to converge
to the specific values when combustion instability occurred. Furthermore, distinct characteristic value
distributions were observed in stable and transitional states, respectively. These results implied that the
waveform pattern, newly defined in this study, can be effectively used as a combustion instability diag-

nostic tool.
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Fig. 1. Schematic of single can type gas turbine
combustor and nozzle assembly with instal—-
lation location of sensors.

Table 1. Summary of experimental conditions

Component Value
Sampling frequency, kHz 10
Static pressure, kPa 150

Air mass flow rate, kg/s 1.334
Inlet temperature, °C 445

Equivalence ratio 0.451~0.539
H, ratio L, vol% 0~55
H,+ CH,
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Fig. 4. Example cases of waveform pattern on a
sampled period.
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Table 3. Label definition 200
Case (1), 24 1150
A o increase | increase | increase
Description 100
decrease | decrease | decrease
Case (), (5), (6), (7), (9), (10), (15), (16), 50
(18), (19), (20), (23)
0
B increase increase | decrease 10
o decrease | increase | increase
Description |[—
increase | decrease | decrease
decrease | decrease increase 200
C (3), (4), (8), (11), (12), (13), (14),
ase
c 17), (21), (22) 1150
increase | decrease increase
Description - 100
decrease increase decrease
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Table 4. Analysis of n(A), n(B), and n(C) at stable
and unstable regimes, which were deter—
mined by cutoff criterion(y’/p ) 1 %)

Stable Transition Limit cycle
(t<5.50) [(5.50<¢<8.02)| (8.02<%)

Min | Max | Min | Max | Min | Max
n(A) 80 147 103 182 179 | 181
n(B) 38 92 15 78 16 18
n(C) 3 37 0 16 0 0
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