



































Table 1. Spectral estimate parameters.

Parameter Value
Segment length, (data points per segment), N 4 096
Sample rate, r,, samples/s 65 536
Segment length, Ty = N/r, 8 0.062500
Sampling interval, At = 1/rg, s 1/65 536
Bandwidth resolution, B, = Af = 1/Ty = /N, Hz 16.0
Upper frequency limit, f, = 1/24¢ = r /2, Hz 32 768
Number of frequencies, Ly = f./Af = N/2 2 048
Number of independent samples, nig ~ 1120
Overlap 0.50
Sample length, Tiotal, 8 =~ 70

Table 2. Post-combustion (post-flame) residence time in the combustor calculated from difference of propaga-
tion time to far-field microphones of indirect combustor noise signal and acoustic signal at 48 percent maximum

power.

Far-field CIP1 T51  TH52 AR ASIE! DI D3
Microphone x1000/2  x1000/2¢
at 100 ft counts counts counts counts counts ms ms
90° 6349 6099 6091 250 258 3.814697 3.936768
110° 6098 5842 5836 256 262 3.906250 3.997803
130° 5878 5619 5611 259 267 3.952026 4.074007
160° 5609 5349 5345 260 264 3.967285 4.028320
mean () 3.960 ms
standard deviation () 0.079 ms
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Figure 2. Histogram of post-combustion residence times in combustor in ms at 48 percent maximum power.
Shown at the bottom of the plot are the location of the actual estimates as a scatter plot using a vertical
bar | as the plotting symbol.Also shown are Tmean (blue dashed), Tcip1,Tss1 (red dashed), and 7oip1 552 (red
dashed) .
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Figure 3. Histogram of post-combustion residence times in combustor in ms at 54 percent maximum power.
Shown at the bottom of the plot are the location of the actual estimates as a scatter plot using a vertical
bar | as the plotting symbol.Also shown are Tmeqn (blue dashed), Tcrp1,Tss1 (red dashed), and 7orpi Tsse (red
dashed).
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Figure 4. Aligned cross-spectra phase angle between combustor pressure sensor (CIP1) and far-field micro-
phones at 48 percent maximum power.
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Figure 5. Aligned coherence between
maximum power.
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combustor pressure sensor (CIP1) and far-field microphones at 48 percent
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Figure 6. Aligned cross-spectra phase angle between turbine pressure sensor (T551) and far-field microphones

at 48 percent maximum power.
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Figure 7. Aligned coherence between turbine pressure sensor (T551) and far-field microphones at 48 percent
maximum power.
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Figure 8. Aligned cross-spectra phase angle between turbine pressure sensor (T552) and far-field microphones
at 48 percent maximum power.
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Figure 9. Aligned coherence between combustor pressure sensor (T552) and far-field microphones at 48 percent
maximum power.
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(b) Logarithmic scale

Figure 10. Comparison of aligned coherence between combustor pressure sensor (9) and far-field microphone
at 130 degrees with aligned coherence between turbine pressure sensors (10} and (11) and far-field microphones
at 48 percent maximum power.
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