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Introduction

» Goal of the project
- Study of combustor geometry without combustion
- Area Expansion
- Mimic the acoustic effect of combustion by an actuator

- Deeper understanding of the interaction between
acoustics, hydrodynamics and combustion.

WP1 Meeting
18 March 2014
A GO LMS, Leuven, BE

¥




Area expansion

» Goal
- Relation between up- and down-stream acoustic fields
- Interaction between hydrodynamic and acoustic field
- Provide accurate data for numerical comparison

» Methods

» Validation

* Experimental setup
e Preliminary results
e Qutlook
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Area expansion: Methods

e Linear two-port analysis
- Scattering matrix representation
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Area expansion: Methods

e Linear two-port analysis
- Scattering matrix representation
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» Wave decomposition
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Area expansion: Methods

e Linear two-port analysis
- Scattering matrix representation
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* Wave decomposition
- Multi-microphone method?

1J. Seung-Ho (1988), J. Acoust. Soc. Am 103 doi:10.1121/1.421289
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Area expansion: Methods

e Linear two-port analysis
- Scattering matrix representation
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* Wave decomposition
- Multi-microphone method?
- Synchronous demodulation?

1J. Seung-Ho (1988), J. Acoust. Soc. Am 103 doi:10.1121/1.421289
2 M. Feldman (2000), J. Acoust. Soc. Am 108 doi:10.1121/1.1314318
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Area expansion: Methods

e Linear two-port analysis
- Scattering matrix representation
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* Wave decomposition
- Multi-microphone method?
- Synchronous demodulation?
- Exp. det. of microphone positions3

1J. Seung-Ho (1988), J. Acoust. Soc. Am 103 doi:10.1121/1.421289
2 M. Feldman (2000), J. Acoust. Soc. Am 108 doi:10.1121/1.1314318
3 B. Katz (2011), Mech. Syst. Signal. Pr. 25 doi:10.1016/j.ymssp.2010.07.018
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Area expansion: Methods

e Linear two-port analysis
- Scattering matrix representation
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* Wave decomposition
- Multi-microphone method?
- Synchronous demodulation?
- Exp. det. of microphone positions3
- Detailed model of the speed of sound4

1J. Seung-Ho (1988), J. Acoust. Soc. Am 103 doi:10.1121/1.421289

2 M. Feldman (2000), J. Acoust. Soc. Am 108 doi:10.1121/1.1314318

3 B. Katz (2011), Mech. Syst. Signal. Pr. 25 doi:10.1016/j.ymssp.2010.07.018
40. Cramer  (1992),J. Acoust. Soc. Am 93 doi:10.1121/1.405827

T

WP1 Meeting
18 March 2014
RN«;},G LMS, Leuven, BE



Area expansion: Methods

e Linear two-port analysis
- Scattering matrix representation
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* Wave decomposition
- Multi-microphone method?
- Synchronous demodulation?
- Exp. det. of microphone positions3
- Detailed model of the speed of sound4
- Rejection of signals with large harmonic distortion

1J. Seung-Ho
2 M. Feldman
3 B. Katz

4 0. Cramer

(1988), J. Acoust. Soc. Am 103 doi:10.1121/1.421289

(2000), J. Acoust. Soc. Am 108 doi:10.1121/1.1314318

(2011), Mech. Syst. Signal. Pr. 25 doi:10.1016/j.ymssp.2010.07.018
(1992), J. Acoust. Soc. Am 93 doi:10.1121/1.405827

WP1 Meeting
18 March 2014
< P %})(ﬂ;iﬁ LMS, Leuven, BE

| )




Area Expansion: Validation

Rigid Plate, R = 1
I

Nexus
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Amplifier
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Area Expansion: Validation

» Reflection coefficient Rigid plate large pipe
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Area Expansion: Validation

» Reflection coefficient Rigid plate small pipe
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Area Expansion: Validation

e Accurate determination of the
reflection coefficient

- |IR] < 2\% error
- ~ZR<1°
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Area Expansion: Validation

» Systematic deviation from |R|
1

- Ahrens? reported a similar
observation

- Due to acoustic losses?

* Similar experiences?
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Area expansion: Setup

L, =230 m Ly, = 2.70m

D, =50mm Dy = 90mm
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Area expansion: Setup
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Area Expansion: Conclusion and
Outlook

» Conclusion
- Accurate measurements
S| < 2%
- Good comparison with analytical models
- Deviationin =2 S

e Qutlook

- Performing measurements with flow
- Determination acoustic source vector
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Area Expansion: Conclusion and
Outlook

» Conclusion
- Accurate measurements
|S| < 2%
- Good comparison with analytical models
Deviation in =2 S

e Qutlook
- Performing measurements with flow
- Determination acoustic source vector

e Ideas to improve the results ?
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Questions ?
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