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A Study on Combustion-Driven Oscillations in a Surface Burner
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Abstract

Combustion-driven oscillations in a surface burer have been investigated to clarify their
characteristics. A model combustor is made and the oscillation frequencies are measured for various
dimensions of the combustor. It is found that there are two modes of oscillations; one is the 'acoustic
mode' at high frequencies, associated with the acoustic mode of the combustion system and the other is
the 'combustion mode' at low frequencies around 100 Hz, associated with the instability of the flame.
Acoustic mode is excited when the surface burner is placed where the phase of particle velocity leads
that cf acoustic pressure by 90°, for all the combustion conditions. Combustion mode is driven at high
combustion rate by the lift of unstable flame near the lower limit of the combustible equivalence ratio.
Combustion mode is greatly influenced by the inlet temperature of the premixed gas. When the inlet
temperature is very high, the combustion mode does not occur.
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Fig. 2 Typical sound pressure spectrum of
combus L;tion-driven oscillations for

L,=0.09m,=0.11m, L.=0.1m, L,=0.25m:
(a) Acoustic mode; U,=0.7m/s, ¢=0.88
(b) Combustion mode; U,=2.5m/s, ¢=0.58.
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Table 1 Calculated and measured frequencies
for acoustic modes.
Calculated | Measured |Sign of

Lsfm] Lalm]) ™y [Hz]  |mm(p'uy|Te[K]
183 (150 - -
0.02 |0.05| 903 (2nd)| 900~925 | — | 950
1588 (3rd) |1563~1588| +
178 - -
002007 824 | 775~850 | — | 900
1479|1412~ 1488 +
173 - =
0.02 | 0.1 740 | 625650 | — | 900
1375 |1240~1270 +
158 - -
002|018 | 582 | 540~560 | + | 880
1220 - -
90 - -
025]005| 583 | 575~588 | + |1050
1167 - -
90 - -
025007| 539 | 535~550 | + |1050
1158 - -
86 - =
025 | 0.1 488 | 485~490 | + 1050
1144 -
81 - -
025|018 405 | 420~435 | + |1050
1096 - _
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