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Abstract
The acoustic absorption characteristics of resonators employed for the suppression of noise and combustion instabilities
in devices such as gas turbine combustors are significantly altered in the presence of grazing flow, due to the interaction
between the acoustic oscillatory flow within the resonator opening and the external stream. In the present study, attention
is focused on the modifications of the flow structure at the opening of a Helmholtz resonator, and the resulting flow field
variations induced by the interaction between acoustic oscillations and external flow are analyzed using time-resolved
particle image velocimetry (PIV) and dynamic mode decomposition (DMD).
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Fig. 1 Schematic of the flow during sound absorption
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Fig. 2 Schematic of the Helmholtz resonator on the duct

2.2 EBRGAF

AW TIE, rﬂEFﬁ;b7%%b¢J#+ﬂPN
(PIV: Particle Image Velocimetry) | , TRIRDEER
FIHEESG 2 5 LT, R x5 ismmv*ﬂ%ﬁ%l
RT RN OEK TH Y, BREHEHO KX X132108
mm x 108 mmT®H 5. ZERIfRME 131024 x 10247
v, WERIfREEE 1X1/500080 CTdb 0, 2 DS ClE
_R7 MVETS L.

EBRTIE, L —Ur il E FEIMROE T %
NI RA—=F L LTEESE. L= 7 Ug
120~45 m/s OFIPHT, HEIX110~140 dBOHIFHT
FRENET U, IIRER L, Frfciia Lok
IS ER BT S &, 178 HzIZ[E @ L 7=,

Resonator cavity

Measurement Plane i
Me xsunuuc\p‘_‘ e Main duct

Grazing flow /7 7 : \j
H L L .

High Speed Camera
81 ‘ ‘ Laser
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Fig. 4 Acoustic resistance due to change in flow velocity!®
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Table.1 Frequency and Growth rate (Ug = 10 m/s)

mode number

Frequency, Hz

Growth rate, 1/s

1 0 -0.27
2 177.6 -5.89
3 355.1 -28.74

Table.2 Frequency and Growth rate (Ug = 20 m/s)

mode number

Frequency, Hz

Growth rate, 1/s

1 0 -0.32
2 177.6 -2.79
3 354.3 -26.88

Table.3 Frequency and Growth rate (Ug = 30 m/s)

mode number

Frequency, Hz

Growth rate, 1/s

1 0 -0.36
2 177.3 -7.53
3 353.5 -82.81
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Fig. 5 DMD analysis result (Ug = 10 m/s)
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Fig. 6 DMD analysis result (Ug = 20 m/s)
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Fig. 7 DMD analysis result (Ug = 30 m/s)
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Fig. 8 Acoustic Energy Loss Distribution Based on DMD mode (Ug = 10 m/s)
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Fig. 9 Acoustic Energy Loss Distribution Based on DMD mode (Ug = 20 m/s)
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(b) Separated flow mode
Fig. 10 Acoustic Energy Loss Distribution Based on DMD mode (Ug = 30 m/s)
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