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The fundamental study on controlling aerodynamic noise by helicity control

YANG Yan'* , WU Chen-Wu*

1. Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

Abstract: Monitor and control unit is essential to almost all of the modern aircrafts or spacecrafts, which always plac-
es in a relatively closed space and requires a compatible mechanical environment to ensure its hormal function. The
acoustic, vibration and thermal loads developed in the operation of the aircraft determine a complex environment for
its monitor and control unit. In particular, there should be couple effect among the vibration and acoustic responses.
This article presents numerical simulation studies on a thermo-acoustic-vibration response of a typical thin-walled box,
to explore the multi-physics environment of the monitor and control unit. The thermo-structural equations were pro-
posed and solved numerically, following that the vibro-acoustic analysis was implemented. The coupled algorithm was
developed to simulate the structure response and sound distribution, and predict the sound loss during transmitting
through the box. The outcome provides the multi-physics environment prediction method for designing and optimizing
the monitor and control unit or similar applications.
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