
ASSESSMENT OF A METAMATERIAL-INSPIRED ACTIVE 
ACOUSTIC LINER CONCEPT FOR APPLICATION 

TO AIRCRAFT ENGINE NOISE REDUCTION

MOTIVATION
Acoustic liners are a widespread solution for noise mitigation at aircraft engine level, thanks to lightweight 
and relatively small dimensions for integration within nacelles. 

However, their passive principle prevents the adaptation to varying engine speeds and therefore lowers their 
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ACTIVE ACOUSTIC LINER CONCEPT

PROTOTYPE EXPERIMENTAL ASSESSMENT

The Electroacoustic Absorber concept: 
loudspeaker acoustic impedance imposed 
�W�K�U�R�X�J�K���D���³�V�S�H�F�L�¿�F���I�H�H�G�I�R�U�Z�D�U�G���F�R�Q�W�U�R�O�´��
•	 pressure sensing
•	 �F�X�U�U�H�Q�W���G�U�L�Y�H�Q���F�R�Q�W�U�R�O

REFERENCES:
•	 �(�����5�L�Y�H�W�����6�����.�D�U�N�D�U�����D�Q�G���+�����/�L�V�V�H�N�����³�%�U�R�D�G�E�D�Q�G���O�R�Z���I�U�H�T�X�H�Q�F�\���H�O�H�F�W�U�R�D�F�R�X�V�W�L�F���D�E�V�R�U�E�H�U�V���W�K�U�R�X�J�K���K�\�E�U�L�G���V�H�Q�V�R�U���������V�K�X�Q�W���E�D�V�H�G���L�P�S�H�G�D�Q�F�H���F�R�Q�W�U�R�O�´�����,�(�(�(���7�U�D�Q�V�D�F�W�L�R�Q�V���R�Q���&�R�Q��
�W�U�R�O���6�\�V�W�H�P�V���7�H�F�K�Q�R�O�R�J�\�������������������S�S������������������������������
•	 �6�����.�D�U�N�D�U�����+�����/�L�V�V�H�N�����0�����&�R�O�O�H�W�����0�����2�X�L�V�V�H�����D�Q�G���0�����9�H�U�V�D�H�Y�H�O�����³�&�R�Q�W�U�R�O���V�W�U�D�W�H�J�L�H�V���I�R�U���D���G�L�V�W�U�L�E�X�W�H�G���D�F�W�L�Y�H���D�F�R�X�V�W�L�F���V�N�L�Q�´�����3�U�R�F�����R�I���,�Q�W�H�U�Q�R�L�V�H���������������6�D�Q���)�U�D�Q�F�L�V�F�R�����8�6�$����������������

Limitations: Solution:

•	�Q�D�U�U�R�Z���E�D�Q�G�Z�L�G�W�K�����+�H�O�P�K�R�O�W�]���U�H�V�R�Q�D�W�R�U�V��
•	�W�R�R���W�K�L�F�N���I�R�U���O�R�Z���I�U�H�T�X�H�Q�F�L�H�V
•	not adjustable to engine regimes

•	 broadband absorber principle (Electroacoustic Absorber)
•	 subwavelength design
•	 active control

Back view (electronic boards)
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This active acoustic liner concept surpasses 
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Test sec� on: 0.15 × 0.3 × 1.05 m3

Air suc� on

Wind tunnel

Receiving 
reverbera� on chamber

Sending  
reverbera� on chamber

Sound source
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�'�U�L�Y�L�Q�J���W�K�H���Y�H�O�R�F�L�W�\���S�U�H�V�V�X�U�H���U�H�V�S�R�Q�V�H��V(s����P(s) to target (active) impedance:
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Overall dimensions:
l� �������P�P����
w� �������P�P����
t� �������P�P
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Transduction factor: Bl
Volume: Vb, diaphram area: Sd
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Newton’s law :
Zms(s).V (s) = SdP(s) � Bl.I(s)

with control law :
I(s) = Hloc(s).P(s)

yields the control law:
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