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Simcenter D for acoustics simulation

Optimizing the sound quality of products

Solution benefits

Accelerate the creation of acoustic
simulation models from complex
geometries, either from structural
mesh model, CAD geometry or from
scratch

Use fast and efficient FEM/BEM/Ray
Acoustics solvers to more rapidly
deliver acoustic computations

Efficiently solve acoustics, vibro-
acoustics and flow-induced noise
problems from a single interface

Simulate acoustic performance for
interior, exterior or mixed interior-
exterior problems

Speed up multiple RPM acoustic
computations involving engines,
gearboxes and rotating components

Perform realistic acoustic simulation:
anechoic boundary condition,
porous trim materials, acoustic
source and more

SIEMENS

Easily interpret results by auraliza-

tion in addition to visual plots and
animations

Simcenter D software offers a
comprehensive solution to minimize
noise and optimize the sound quality
of products. Dedicated acoustic
modeling capabilities, efficient
solvers and easy-to-interpret
visualization and auralization tools
allow you to quickly gain insight into
a design s acoustic performance for
uncoupled acoustics, coupled vibro-
acoustics and aero-acoustic
applications.

Accelerate acoustic meshing and
modeling

Advanced features, such as surface
wrapping, convex meshing, mesh thick-
ening and the ability to create hybrid
(hexa-tetra) meshes, help you accelerate
acoustic meshing processes more than
traditional preprocessors. The availability
of various material models for both
structures and fluids, plus the wide
variety of structural and acoustic
boundary conditions and loads allow you
to efficiency set up your analysis.
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Simcenter D
for acoustics simulation

Geometry
preparation

Close holes
Remove blends
Manage assembly

Meshing and
assembly

Mesh mating
Bolt pre-stress
Structural meshing

Preprocessing

Loading from
multi-body analysis

Fluid-Structure
Interface

Solving

Simcenter Nastran
Vibro-Acoustics
(FEM AML, FEMAO,
ATV)

Postprocessing

Structural results
Acoustic results

Contribution
analysis (modes,

Acoustic meshing

Output requests

panels, grids)

What-if, optimization, feedback to designer

Deliver high-fidelity vibro-acoustic simulations in the
most efficient way

Simcenter D increases the realism in your simulations by
providing support for loads or source creation from test data
and predecessor multi-body or computational fluid dynamics
(CFD) simulations. Simcenter Nastranfi software is used to
rapidly solve complex interior and exterior acoustics problems
thanks to key features like automatically matched layer (AML)
and finite element adaptive order (FEMAO) technology, which
allow you to use small fluid meshes with an optimal number of
degrees-of-freedom (DOF) per frequency.

Faster design-analysis iterations with CAD-CAE-test
associativity

Simcenter D seamlessly links to computer-aided design (CAD),
computer-aided engineering (CAE) and even test data. Any
design modification can be easily introduced to the structural
and/or acoustic model, eliminating multiple conversions
between file formats and recreating models.
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Gain instantaneous insight with acoustic-specific post-
processing

Simcenter D provides easy-to-interpret and intuitive postpro-
cessing tools to investigate noise as a sound pressure level
(SPL), acoustic power or directivity. Path, modal and panel
contribution analysis helps to rapidly identify the important
noise sources and their propagation.

In addition to visual postprocessing capabilities, Simcenter D
offers auralization capabilities that let you actually listen to
acoustic simulation results to evaluate noise contributions and
sound quality for different versions of your product design.

Providing a platform for multidiscipline simulation
The Simcenter D acoustics solution is part of a larger, inte-
grated multidiscipline simulation environment with the
Simcenter D Engineering Desktop at the core for centralized
pre- and postprocessing for all Simcenter D solutions. This
integrated environment helps you to achieve faster CAE
processes and streamline multidiscipline simulations that
integrate acoustics and other disciplines, like e-drive noise
predictions based on electromagnetic (stator) and structural
(gearbox bearing) loads computed in Simcenter D
Electromagnetics and Motion.



Industry applications

Since noise can impact health, and a quiet product is often
perceived as higher in quality, companies are adopting efficient
processes and tools to optimize the noise performance of their
products.

Aerospace and defense

With Simcenter D, aviation engineers can predict cabin noise
generated by turbulent boundary layers (TBL) on the fuselage
or by aero-acoustic noise coming from the environmental
control system (ECS). Exterior noise can be tackled using
high-end boundary element method (BEM), finite element
method (FEM), and ray acoustics solvers. To assess the environ-
mental noise footprint of drones and other urban air mobility
craft, engineers can predict propeller noise on both a compo-
nent level (aero-acoustic solutions based on CFD input) and at
the level of far propagation, such as in a city scape (ray acous-
tics solution). Spacecraft engineers can reduce the risk of their
acoustic verification tests by evaluating them virtually in
Simcenter D.
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Automotive and transportation

During vehicle development and improvement programs, the
capabilities of Simcenter D can deliver noise, vibration and
harshness (NVH) engineers with valuable insight into acoustic,
vibro-acoustics and aero-acoustic noise contributions in the
vehicle cabin and exterior environment for pass-by noise predic-
tions or to design Acoustic Vehicle Alerting Systems (AVAS).

Consumer goods

Building powerful, high-quality speakers, silent vacuum
cleaners and washing machines and other noise-free consumer
goods requires advanced noise engineering and sound charac-
terization features provided by Simcenter D.

Industrial machinery

Simcenter D acoustic modules provide the necessary features
to evaluate machine-radiated noise, including capturing the
effect of encapsulations with sound treatments.

Marine

Acoustic features of Simcenter D can be used to study
complex underwater radiation from ship hulls, propellers and
submarine hull reflections of sonar waves.
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Simcenter D
Meshing for Acoustics

Simcenter D Meshing for Acoustics software helps )
Module benefits

you create meshes for FEM and BEM acoustic anal-
Start from a structural FEM model or CAD geometry

ysis. The module provides user-friendly, leading-

edge functionalities to create an acoustic fluid Accelerate the acoustic meshing process for complex

mesh, both for interior as well as exterior acoustic geometries
applications, starting from an existing structural Key features
mesh or CAD geometry. Hybrid mesh and polygon-based coarsening, hole-filling

and rib-removal tools
Interior and exterior surface-wrapping technology based
on input of CAD or CAE model

Easy creation of convex outer boundary surface to
construct FEM meshes for exterior acoustics

Hybrid hexa-dominant hexa and tetra mesher for fluid
volumes facilitating efficient solving

Structural shell mesh thickening (reverse of mid-sur-
facing) to derive boundary surfaces of FEM fluid cavities

Automatic single step meshing for acoustic applications:
component exterior noise radiation and panel
transmission loss
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Simcenter Nastran
Advanced Acoustics

Simcenter Nastran Advanced Acoustics software )
Module benefits

Performs vibro-acoustic (SOL  /SOL )
simulations for interior or exterior noise

provides support for standard loads and boundary
conditions, and key technologies like AML and
FEMAO, to rapidly resolve acoustic simulations. It is

well suited to study the acoustic radiation of compo- Study exterior acoustics with lean FEM models thanks to
nents and pass-by noise of full vehicles, transmis- embedded AML technology

sion loss of duct systems like intakes and exhausts Efficiently simulate broadband acoustic

or mufflers, and transmission loss of panels. problems using the adaptive FEMAO solver

Key features
Support standard loads and boundary conditions, as well
as specific acoustic boundary conditions like duct modes
and acoustic diffuse field (random) loads

Pressure loads on structural surfaces from other acoustic
or CFD analysis

Porous and temperature-dependent fluid materials, mean
convective flow effects, frequency-dependent surface
impedance and transfer admittance between pairs of
surfaces

Compute sound pressure, intensity and power for virtual
microphones located inside or outside the meshed fluid
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Simcenter Nastran
Acoustics Trim
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With the ongoing trend of electrification and light-
weighting in transportation industry, trim materials
with sound absorbing capabilities are becoming
more important. This means the need to simulate
trim materials for acoustic performance is also
increasingly important to ensure the trim can effi-
ciently tackle the higher frequencies noise problems
that electric drives typically impose. Trim materials
(visco-elastic and poro-elastic materials) are also
found in other industries, like electronics. Simcenter
Nastran Acoustics Trim helps you model acoustic
trim treatments used to passively dampen sound
using key technologies for accurate and efficient
solving. Simcenter Nastran Acoustics Trim is well
suited to study acoustic treatments of car panels
(floor, door, dash), thermoacoustic shields put on
top of powertrain components, or even to assess the
acoustic effects of foam filling in your over-ear
headphones.

Physical Twin to Digital Twin

Transmission Loss,dB

500 1000

125 250
Frequency(Hz)
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Module benefits
Quickly analyze the impact of flat trim layers
Reduce the computational costs for accurate solving with

poro-elastic materials, by benefitting from the fast and
efficient FEMAO

Key features

Equivalent transfer matrix calculation with vibro-acoustic
transfer admittance and postprocessing of the alpha
coefficients

Full Biot formulation for accurate simulation of poro-
elastic materials

Adaptive order (AO) technology applied to poro-elastic
materials

Embedded vibro-acoustic coupling with poro-elastic
meshes for both conformal and non-conformal meshes

Computation of the dissipated powers through poro-
elastic materials (structural, viscous, thermal losses)




Simcenter D
Acoustic Transfer Vector
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Simcenter D Acoustic Transfer Vector software
supports computing the acoustic transfer vector
(ATV), expressing the sensitivity of the pressure
response at a virtual microphone per-unit normal
velocity at field points on a radiating surface. It can
be re-used to quickly predict the acoustic response
for any surface vibrations. Similarly, vibro-acoustic
transfer vectors (VATV) express the sensitivity of
microphone pressures for unit force applied at
points on a structure. Also, VATV can be quickly
re-used for predicting the acoustic response to any
force loading. Modal participation factors (MPFs)
can also be used with ATVs in modal acoustic
transfer vector (MATV) context.

Module benefits
Use ATV to compute noise from rotating machines with
multiple revolutions per minute (RPM) loads up to
times faster

Use VATV to quickly evaluate cabin noise due to multiple
load cases of flow-induced pressure loads, like wind
loads and turbulent boundary layers

Key features
ATV results can be obtained from Simcenter Nastran,
BEM and Ray Acoustic solutions

ATV can be interpolated when used in a forced response
context

Evaluate acoustic pressure and power and panel, grid and
modal contributions for ATV response
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Simcenter D
Aero-Vibro-Acoustics

Simcenter D Aero-Vibro-Acoustics software

. . Module benefits
supports creating aero-acoustic sources close to

Derive lean, surface pressure-based aero-acoustic sources

noise-emitting turbulent flows and allows you to ) )
for stationary and rotating surfaces

compute their acoustic response in the exterior or

interior environment; for example, for noise from Provide scalable and user-friendly load preparation for
heating, ventilation and air conditioning (HVAC) and aero-vibro-acoustic wind noise simulations
environmental control system (ECS) ducts, train Import binary files with load data directly in Simcenter
bogies and pantographs, cooling fans, ship and Nastran for response computation

aircraft propellers and more. The product also
Key features

allows you to define wind loads acting on structural . .
Conservative mapping of pressure results from CFD to

panels, leading to a vibro-acoustic response; for
instance, in a car or aircraft cabin.

the acoustic or structural mesh

Equivalent aero-acoustic surface dipole and volume
guadrupole sources

Equivalent aero-acoustic fan sources for both tonal and
broadband noise

Wind loads, using either semi-empirical turbulent
boundary layer models or mapped pressure loads from
CFD results

Aero-acoustics radiating sources on permeable surfaces
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Simcenter D
Load Identi cation
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Simcenter D Load Identification enables you to get
accurate dynamics loadings of a structure. Opera-
tional loads are very important for accurate response
prediction but are often impossible or difficult to
measure directly.

This product offers several ways of identifying the
operational forces from measured data, either by
mount stiffness method or inverse matrix method.
For instance, in an inverse matrix method the opera-
tional vibration data can be measured in operational
conditions and the transfer functions (FRFs) can be
measured in controlled lab conditions or obtained
from simulations. These data are then combined in
an inverse load identification case.

In addition, Simcenter D Load ldentification
supports a modal expansion solution to create
enriched vibration results on a full FE model based
on measured vibrations in only a few points.

Finally, a second method to derive structural surface
vibrations is provided through inverse numerical
acoustics, in which measured pressure responses in
only a few points near the structure are used
together with acoustic transfer vectors to identify
the full surface vibrations. The obtained vibration
field can then be used further for acoustic radiation
analysis.

Module benefits
Determine operational forces or vibrations that are
difficult or impossible to measure directly

Get more realistic simulation by applying more accurate
loading

Combine measured loading data with FE simulations

Key features
Mount method to estimate mount forces by combining
operational vibration data at each side of the mount and
mount stiffness data

Inverse matrix method by combination of operational
measurements and transfer functions based on all
measured data or a combination of operation measure-
ments and simulation data

Straightforward application and re-use of the identified
forces or vibrations to the simulation model

Mount sti ness method

Operational vibrations on both ends of
the mounts are measured

Mount sti ness FRFs measured in lab
X
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Inverse matrix method
Operational vibrations are measured

FRFs measured in lab
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