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Loudspeaker drivers and systems




The dynamic loudspeaker (1925 - ...)
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A multiphysics device

« Electro — mechano — acoustic transducer
« Electromagnetism

« Mechanics

« Acoustics

« Thermodynamics

Can FEA cope with all that? E



From electrical audio signal to sound
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Electromagnetism:

designing the magnet assembly and voice coll

coil (M)
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Electromagnetism:

eddy currents
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Compression driver loudspeaker
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Acoustics:

phase plug design

freq(58)=16145 Surface: Total acoustic pressure field (Pa) (5 )

freq(41)=6047.6 Surface: Total acoustic pressure field (Pa) (5 )
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freq(51)=10776 Surface: Total acoustic pressure field (Pa)




Mechanics + Acoustics:

compression driver interior

freq(95)=6040,795601 Surface: Pressure (Pa) Surface: Total displacement {(mm)
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Acoustics:

loudspeaker horn

56 freq(1)=1250-SUrface: Total acoustic pressure field (Pa)

T freq(37)=10000—Surface: Total acoustic pressure field (Pa)
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Acoustics:

loudspeaker horn

freq(1)=1250 Surface: Total-dcoustic pressure field (Pa) freq(37)=10000 Surface: Tot_al”écoustic pres_sufé field (Pa) <. >
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Mechanics + Acoustics:

compression driver on horn

freq(104)=3917 surface: Pressure (Pa) freq(121)=6400 Surface: Pressure (Pa) freq(145)=12800 Surface: Pressure (Pa)
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Acoustics:

radiation pattern of a horn

Horizontal Farfield Polar Plot (dB)
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Acoustics:

acoustic load of a horn

Acoustic impedance at horn throat (5 ]
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Acoustics:

wavefront shape in a line-array waveguide

-]

https://www.comsol.it/paper/optimization-of-an-acoustic-waveguide-for-professional-audio-applications-6771
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Lumped parameters models:

Equivalent circuits
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Results: electrical impedance

Electrical Input Impedance (C)
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Results: frequency

Sound Pressure Level
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Conclusions

. Why COMSOL?

- A multiphysics device requires a multiphysics approach

- Perfectly Matched Layers + Far-Field =2 BEM

- Equivalent circuits (lumped parameters modeling)

- Increasing capabilities in Acoustics: Thermoviscous losses, Ray tracing
~  Optimization

~ Support

ﬂ
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