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Acoustic calculation software for complex
multilayer structures

Applicationsbuildings transportationautomotiveaeronautic
andrailway)

Userprofiles actorsof the buildingor transportationndustry
(technicatonsultantsmmanufacturerdaboratoriestc.).

/3



CSTR / AcouSYS software

le futur en construction ACOUSth perform ances

From the materials properties, AcouSYS can calculate the following stal
performance indices:

A Sound reduction index R

A Normalized impact sound pressure level|L

A Acoustic absorption coefficient

A Sound reduction index with a turbulent boundary layer
excitation R,

A Rain sound intensity level L

Performances directly comparable to measurement results

LABE
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Types of prediction methods

.. Accurac
A Empirical (e.g. mass law) ’

Validity domain

Calculation speed

A Numerical (e.g. FEM) Accuracy

Validity domain

Calculation speed

A Analytical (e.g. TMM) Accuracy

Validity domain

Calculation speed
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A system is described as

A Homogeneous, parallel layers (unlimited number)
A Lateral dimensions (spatial windowing technique)

Each layer is described as

A Material properties
A Thickness
A Contact conditions to adjacent layers (free or glued)
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Material database

A Generic materials
A Userspecific materials

-- Fluid materials

-- Isotropic solid materials

-- Orthotropic solid materials

-- Anisotropic solid materials

-- Mermbrane materials

-- . Viscoelastic materials

-- Porous materials

-- Equivalent fluid materials

I Perforated solid materials

&- Equivalent fluid double porosity materials

Laine de roche Laine de verre Laine de bois Fibres de bois Fibres de polyester ~ Mousse de mélamine
(cellules ouvertes)
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Variation range for physical parameters of known materials

A New feature (version 3)

# |+ Customize material ‘ % |+ Customize material ‘ &E
. s

Material type: | Tsotropic solid B Meteril tee: | Isotropic solid -
Material name: | BA13 gypsum board i ) Materisl name: | BA13 gypsum board K]
Materizl famiy: | Gypsum boards ] Material family: | Gypsum boards ]
Manufacturer: | ] Manufacturer: | ]
e | ] e | ]

Density | Poissonratio | Young'smodulus | Lossrate |

Density | Poissonrato | Young'smodulus | Lossrate |

Scalar value | Waluerange | Value with uncertainty |

® Constant with frequency " Frequency [Hz] [1oo.00 =

Scalar value | Value range | Value with uncertainty |

[ [ Paste values from dipboard I i Add l Remove l ¢ Clear

‘ Frequency [Hz] | Value [MPa] |
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DiSplay,VindOW |wc§:mc:um110n RESFPLOISchouSYS - GENERAL |

caion an [1990.2000 0. muler Name Type | Thickness | Contact
imensicns: [1480. 1220] mm
isotrop solid 1.00 Free slip
A I porous 2200 Fixed
nputS Sul I “ I lary aluminium isotrop solid 1.00 Fixed

A 1/3 octave band values (table + graph)
A Single number ratings
A New feature (version 3): North American = ===
performance indices STC and IIC —— :
Export options .
A Copy as image L
A Copy values to table/spreadsheet | % :
A Copy toAcouBAT | ’ el ]
R Gy =244 58 Y om w e SEr—
02-déc-201117:18 Copyright ® 2010 CSTB AcouSYSva.2
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Predictiofmeasuremerdomparisons

. AirbornenoiseinsulatiorR ‘
. Impactsoundreduction L ‘

. Absorption coefficiewt, ‘
. Rainsoundintensitylevell, ‘
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Example 1: sound reduction index R of a door unit

. et Py Panel dimensions 1.48 x 1.23 m2;
: ~qalculation ® |R, (C.C.) =26 (-4:-4) dB =

measurement B Ry (C:Cy)= 25 (3-4) dB - 2 aluminum plates , each 1 mm thick
LIS ———— ' - 22 mmrockwoolnterlayer (165 kgAn
glued on both sides

60
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Physical phenomena:

- Mass/spring/mass resonance
Resonance due to the compression
wave inside the porous layer
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Heating floor dimensions 4.22 x 3.60 m2;
- 65 mm mortar screed

Al" - 24 mm EPS layer

- 140 mm concrete slab
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