Active Tuned Damping in an Acoustic Enclosure

A tuned damper, i.e., a quarter wave tube (QWT) was used to damp the acoustic resonance in an industrial
enclosure. Due to space limitations, the 2 inch diameter quarter wave tube could not be placed optimally on the
enclosure. Note that to couple effectively with the acoustic mode targeted for damping, the acoustic treatment
should be placed where it can effectively couple with the target resonant mode As expected the passive tuned
damper exhibited some, but not enough, damping performance; mainly due to unfortunate placement
constraints.

The QWT was tuned to 320 Hz (the target) mode, adding a moderate amount of damping to it (the target
mode). Figure 1 shows the magnitude of the frequency response functions, with and without the passive
acoustic damper, mapping perturbation at the disturbance location to the pressure measure somewhere inside
the enclosure.
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The hardware used in the active scheme
consisted of a 3.5 inch loudspeaker, a Figure 3 Time traces of pressure without (a) and with (b)
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