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Introduction & Fetres

FEA2SCN is a SCN-module to virtually scan Finite Element Analyses assumed to be
placed in a flat baffle:
Rayleigh integral via FEA2S5CN and Klippel Scanner

s (O
Assumption: p(P) = J':p(mn(g) G(r\dS
Flat geometry in baffle g 2

1wy FEA2SCN

FEA2SCN interpolates vibrational data from non-structured FEA-meshes to data on
structured Klippel Scanner grids to enable FEA-analysts to:
1 do acoustic and acceleration decomposition of FEA-results (see AN31) and
9 significantly reduce long computational run-times of vibroacoustic 3D
simulations of non-axisymmetric transducers, passive radiators (slave units),
loudspeaker cabinets and other approximately plane surfaces such as car doors.

FEA2SCN performs virtual scanning of 2D axisymmetric models, full 3D-models and 3D-
models where symmetry has been exploited such as cyclic, half-mirror or quarter-mirror
symmetry. 3D-models can be arbitrarily orientated, but must be scanned in a direction that
is perpendicular to one of the coordinate planes.

FEA2SCN accepts all shapes to be scanned virtually, for example surfaces with holes in
them or if transducers/passive radiators are rectangular, oval or other shapes.

For virtual scanning of electromagnetic transducers, the FEA-model can:
9 either contain the electromagnetic motor system
1 orthe LR-2 T/S-parameters can be superimposed during the interpolation
process for FEA-models only consisting of the structural moving parts.

The FEA2SCN module accepts multiple input files enabling the user to parallelise the
solving of a number of frequency ranges of the same FEA-model distributed on a number
of individual computers. The FEA2SCN module automatically expand symmetric models
for improved visual inspection and the ab

Two companion modul es exist for FEA2SCN.
A N S Y.9Be other is for COMSOL Multiphysics called fFEA2SCN-C O M 'S O.IMadules
for other FEA-tools can be developed i contact iCapture ApS (see below). This
application note provides a step-by-step procedure for estimating sound pressure for
transducers and cabinets via displacement data from a Finite Element Analysis. COMSOL
users should omit pages 9-11, whereas ANSYS user should omit pages 5-8.
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Requirements

dB-Lab Use of the FEA2SCN interpolationrfSCN requiresin
installation of the KlippefdB-Labo software, which can be
downloaded froninttp://www.klippel.de/dm/

CAL Use of thecFEA2SCNinterpolation for SCN requires an
installation of the KlippefiSciEngined software which carbe
downloaded fronittp://www.klippel.de/dm/

Interface Use of the FEA2SCN interpolation for SCN requiragia n t e

FEA/BEA F EA/ Blicénse.

Please contactupport@klippel.d¢éo purchase the module.

SCN Analysis Use of the FEA2SCN interpolation for SCN requirésanse of

Software the ASCN Analysis Softwarebo
Please contactles@klippel.ce to purchase the software.

Limitations

Mounting The acoustic radiation processing pressitmatthe scanned
surface is placed in a flat infinite baffle. This is typical for
transducer and passive radiator development. For loudspeaks
cabinet developnre or other approximately flat scanned surfac
this means that only one side can be investjat a time and the
user musbe awaref the factthat h e ARPMSof t wa
alwayspresumeshe scanned surfacensounted in a flat infinite
baffle.

Radiation

Estimation
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Omitted The user mst be aware that tHeEA dataused for FEA2SCN
Air Loading originates from &tructuralonly FEA-modelwherethe air loading

is omitted For a typical cone or dome driver eb3nches this
generates a frequency dependent air loading inaccuracy typid
in the ordeiof 0.5 dBin the low frequency region.

Model 2D axisymmetriecmodels shall béocated in the rplane

Orientation (COMSOL) or the xyplane (ANSYS)rientedwith the baffle
normal in the alirection(COMSOL) or ydirection (ANSYS)
3D-models can be pladarbitrarilyin space, buthe radiating
surface to be scanned shallgeFpendiculato the +#x, +/-y or
+/-z-axis.

Cyclic Periodic The FEA2SCN only suppasimplecyclic periodic and mirror

and Mirror symmetricboundary conditions hawg no outof-plane motion
Symmetric (i .e. FEA2SCN does netunsbepm
Models Ahar monic indexo which is a

in the value of a single degree of freedom at points spaced at
circumferential angle equal to the swcangle).

Model Size Due to the Klippel SciEngine softwalbeinglimited in maximum
allocated memorycare shall be take on restricting the mesh si
and number of frequenci@sthe FE analysisTheoutput files
size (*.scemust generally not exceddGB, which by experience
is known to be more than sufficient to obtain high fidelity resu

The Klippel SCN software currently allows a maximum numbe
of 50000 grid points. The memorgquirements of the Klippel
scanneare mainly determined by the nastions of Scilab. That
means any data amount, which can be process#wBal script
will most likely alsobeprocessable by the SCN software. But f
performanceeasonsve recommend to limit the model size to
about 500010000 grid points ankss tha 500 frequencies. A
logarithmic frequency axis is preferable for analysis due to the
constant relative bandwidth over the whole frequency range.

Supported FEplatforms

COMSOL v4.3b, v4.4
ANSYS v12.0,v14.0,v14.5, v14.5.7
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FEAModel Setup

CAD-model The premis to use and benefit from FEA2SCN is that an accu
FEA-model exist.

Material
Properties The FEAmModel shall be setup and solved as usual accdyding
the companys begtractice concerning:
Boundary 1 preparing the 8D-model with a baffle andf neededair
Conditions in a rear chamber
1 applyingtypical material propertieand
Meshing { setting upall usualboundary conditions

The mesh oéll the modék scanned edges or surfactsll have
anapproximately uniform mesh size to avoiterpolation errors.

Exporting Surface Displacememt£OMSOL

Selectingthe It is assumed thatkinite ElemenAnalysishas been carried out

boundary (2D)  with:

or surface(3D) 1) eitheratotal force of 1 N on the voice coil where the
motor will be ncluded via ented smalsignal
parameters,

2) ora full electromagnét-vibroacoustic analysiwith an
input voltage of 1 ¥on the voice coilThe
electromagnetic behaviour can be incluged
COMSOL 06 s -nmodule Bitiemn the continuous
parameter FEAlomain or as a lumpegarameter circuit
model.

Displacements on the radiating boundary (2D) or surface 8D
to be exported in a formawhich can be read by the FEA2SCN
software.

! Note that the force of 1 N corresponds tinlamodel without considering any possible symmetry in the

model. If however symmetry (along planes or cyclic) is taken advantage of, the applied force in the FE
analysis must be divided by the symmetry number. So for a model with a single symmetitheznglied

force should be % N in FE#r for a quarter symmetric model the force shall be ¥ N.

2 Note that the voltage of 1 V corresponds to a full model without considering any possible symmetry in the
model. If however symmetry (along planes or cydbdaken advantage of, the applied voltage in the FE
analysis must be divided by the symmetry number. So for a model with a single symmetry plane the applied
force should be %2 V in FEAr for a quarter symmetric model the voltage shall be.% V
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For 2Danalyseghe displacements are taken on theiating
boundary. Rjht-click ResultsData Setsand selecBoundary
Select all boundaries that make up the entire radiating surfact

NONSN—

For 3D analyses the displBuentsare taken on a radiating
surface Right-click ResultsData Setsand selecSurface Select
all surfaceghat make up thentire radiatingurface:

Exporting Right-click on ResultsExportand selecData. UnderData set

displacements  select the surface created earlier. Two variables must be exp
namely the amplitude and the phase of the displaceimdme
direction ofthe outwards normal of the imaginary baffle. Selec
filename which ends witfBlock010f01ixtd The data format hag
to beSectionwiself the FEAmodel use 2" order elemerstthen
underAdvancedselectResolution: CustorandLagrange-element
nodepoint order type 2
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For some casdsaving a high computational burden generating
large data filest may be advantageous to work with multiple
blocks of data, e.qg. if the analysis has been splitantamber of
frequency ranges to berrwna number otlifferent computersm
parallel In such case two or moreexport files arecreated, each
covering a part of the entire frequency rarmyd interest. The
filenamesshall onlydiffer in their block number. For example, i
two export files ag desired,hte lower frequency range simulatio
file is namediFilename Block01of02.txtand thesecond export
file covering the upper frequency range@&nediFilename
Block020f02.txa .

The figure below shows an example of the data node setup fq
ca® where the direction of interest is along thexys, with two
data nodes to create tweparatexport files.The COMSOL
"acsl' identifier in the export expssion isolid.uAmp¥ and
fisolid.uPhY0) indicates that th8olid MechanicsFrequency
Domainmodue has been utilized. This identifier will depend o
the study in question.

Home  Definitions ~ Geometry ~ Physics  Mesh  Study  Results

7N Pi Parameters s [=Import ma 552 New Material = o) s
m D mEw s - = B A =
a= Variables ealivelink « [E2| Add Material —
Component  Add Build Browse 5 Build Mesh | Compute Study Add | Dig
1-  Component- fbdFunctions- 4 Materials Mechanics - Physics ~ Mesh 1+ 1+ Study

Model Builder ~ || Data i
—= =+ %~ =tEl [= Export
PR} 140203 Revl0 Review00 FEADZ 3DFullNoTS STR Block1of04(F 11:22452
) 11.892071
12.59921
13348399
14142136
14.983071

+  Expressions +- o

" Expression
solid.uAmpY
solid.uPhY

it amplitude, ¥ component
it phase, Y component

mn

" Name Value
solid.refpntx 0
solid.refpnty 0
solid.refpntz 0

¥ Output

Filename: Ci\Filename Block01of02.bd] Browse... |

Points to evaluate in: | Take from data set -]

Data format: [Sectionwise |

Space [Take from data set -]

Geometry level: [Take from data set |

Advanced =l
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The advanced section should look like below:

Advanced

| Include header
| Full precision
| Sort

Resolution: Customn hd

Lagrange-element node-point order: 2

Exporting If the simulationis a transducer not inclut the electromagneti
velocities for motor the simulation iset up with a constant force on the voice
superimposing  coil. The electromagnetic behaviour of the matarst instead be
the motor T/S-  included in FEA2SCNThis entails creating a small fjlerhich
parametersin holdsthe average velocityfahe voicecoil windings for each
FEA2SCN) frequency

First an averageperatorsee COMSOL Manuai} set up in
COMSOL. Rightclick onDefinitionsand selecModel
CouplingsAverage

The operator namis renamedo e.g.fMAveOpOnWindings to
indicate that it is average OperatorOn the Windings.

Select the domajmwhich corresponds to the voice coil windings
Next, rightclick onDefinitionsand selecVariables(if the
Variablesnodeis not already present).

Create a variable naméédveWindingsVeld .

This variable wil hold the average velocity of the windings in th
y-direction using th@verage operator just definékhe
expression for the variable fidbveOpOnWinding&@*pi* freq*v)o
assuming
1) that the direction ofhe baffle outwads nomal is Y
along the yaxis ad
2) that he displacemerdomponentin the ydirectionis
calledfivo.

Please beck for the current module what the dependent varial
are called

Now, rightclick on ResultsDerivedValuesand selecGlobal
Evaluation In expression typéreal(AveWindingVelod .

Press£valuate Create a second global evaluation node with th
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expressiorfimag(AveWindingsVeldand evaluaten the same
table as the real part

Click on the Export button marked with a red arrow in the figu
below:

Messages ¥ Progress Log | Table 4 x

BE\xENBEEE -

freq real(AveWindMygsVelo) (m/s) imag(AveWindingsVela) (m/s)
10 0.014675695039181 544 0.11903294111753894
10.594630943592954(0,01591 2717808340096 01275572794 5464457
11.22462048309373 |0.0173085421798254 0.13690386449654057
11.89207115002721 |0.01889537562974962 0.14719739415559951
12.599210498945732(0.020714577 566531625 0.15859094313744254
13.348398541700345(0,022820018406575365 0.17127462330930968
14.142135623730951(0,025282969023601255 0.1854875399268064
14.983070768766815(0.02819942310806268 0.2015346757199168
15.874010519681994(0,031701 26564482972 0.21981117100674782
16.817928305074293(0,035973852151990965 0.2408379975447127
17.817974362806787 (0,041 28466961515099 0.2653159527859037
18.87748625363387 (0.048031743955236905 0,204 2097732737761
Al A ACEDIONE0 M SIS A A 2000 IETENTIIICD

Name the filgiFilename Block01ofOx velodxtvherefixo s 1 if
only a single block (frequency range) is considered.

Note that to distinguish this exported velocity file from the
exported displacement file the file name contains the string
fivelad There must be as manyleeity output files as there are
displacement output files, with corresponding frequency range
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Exporting Surface Displacements in ANSYS

Selecting the
edge(2D) or
surface (3D)

It is assumed that a Finite Element Analysis is to be carried o
with:

1) eithera total force of 1 Rion the voice coil where the
motor will be included via ented smalsignal
parameters,

2) ora full electromagnét-vibroacoustic analysis with an
input voltage of 1 ¥ on the voice coilThe
electromagnetic behaviour can beluded in the
continuousparameter FEAlomain in ANSYS.

Displae@ments on the radiating edg@®) or surface(3D) are to
be exported in a format, which can be read by the FEA2SCN
software.

For 2D analyses the displacements are taken on a rackdljyey
Create a named selection for the edge/boundaries to be scan
and name it

AFEA2SCN_ExportEdgeOrFage

% Note thatthe force of 1 N corresponds to a full model without considering any possible symmetry in the
model. If however symmetry (along planes or cyclic) is taken advantage of, the applied force in the FE
analysis must be divided by the symmetry number. So favdehwith a single symmetry plane the applied

force should be % N in FEA or for a quarter symmetric model the force shall be %2 N.

* Note that the voltage of 1 V corresponds to a full model without considering any possible symmetry in the
model. If howevesymmetry (along planes or cyclic) is taken advantage of, the applied voltage in the FE
analysis must be divided by the symmetry number. So for a model with a single symmetry plane the applied

force should be %2 V in FEA or for a quarter symmetric modeldftage shall be % V.
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In 3D make a named selection which contaithsibrating

surfaces that are to be scann€deate a named selection for the

edge/boundries to bescanned and name it:
AFEA2SCN_ExportEdgeOrFage

Exporting In order to export the displacements on the selected

displacements  edges/boundaries Commands object must be inserted. Right
click onHarmonic Responsand selecinsertCommandsGo to
thenow inserted CommandObjectnodé, right-click and select
Import.. Click yes to the dialog box anebmt to thecommand
file (included intheinstallation)correspondingo the direction of
the baffle normale.g

AFEA2SCN v1.0 DisplacementOnEdgeOrFadexation.txd

for thex-direction,and click OpenThe command objeatnaybe
renamedOnce the arlgsis has been run, an export file called
fiMyFileName Block01of01.ftontaining the displacements is
saved to théolder ii.../ProjectName_files/dpO/SYYSMECH/f
whereProjectNamas the name of the *.wbpj filedCopy the file
to the foldeywhich is o hold the resulting scan file from the
FEA2SCN interpolation procedure. Rename iEtlename
BlockOxofQy.txtwherex andy are the relevant numbers, typical
and 1.

The above procedurevslid for 2D and3D analysest-or 2D
analysis the baffle normal must point in theigection
Exporting If the simulationis a transducer not including teéctromagnetic
velocities for motor the simulation iset up with a constant force on the voice
superimposing  coil. The electromagnetic behaviour of the matarst instead be
the motor T/S-  included in FEA2SCNThis entails creating a small file, which
parameters in holds thevelocity on the voice coil winding®r each frequency.
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FEA2SCN) Create a named selection a vertex on the windings and name
AFEA2SCN_ExportVertéxThe velocity on this vertex shall be
representative of the average velocity over the entire winding
domain.

@ 3

The velocity on the vertex is tiewritten inan output file via a
command object. Rightlick onHarmonic Responsand select
InsertCommandsGo to the now insertecbmmand objeatode,
right-click and selecimport.. Say yes to the dialdgpx and point
to the filewhich correspondstthe direction of the baffle norma
e.g.fiFEA2SCN v1.0 VelocityOnVertexXdirectioritar x-
direction,and click OpenThecommand object may be rename

Once the analysis has been run, an export file called
fiMyFileName Block010f01 velo.ixtontainingthe velocitiess
saved to the foldei.../ProjectName_files/dpO/SYSMECHbH
whereProjectNamas the name of the *.wbpj file andlis the
analysis numbeCopy the file to the foldemwhich is to hold the
resulting scan file from the FEA2SCN interpodatiprocedure.
Rename it tagiFilename BlockOxofOy velo.t&xtwvherex andy are
the rebvant numbers, typical 1 and 1.

Note that to distinguish this exported velocity file from the
exported displacement file tivelocity file name contains the
stringfiveloo.

There must be as many velocity output files as there are
displacement output files, with corresponding frequency rangg

The above procedure is valid for 2D and 3D analyses. For 2D
analysis the baffle normal must point in theiyection
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Setting Y The Import Qptions

FEA2SCNsetup It is important to set up the import options so that they
corresponds tthe input file cread from the Finite Element
Analysis

e FEAZSCN for COMSOL - dB-Labk 206.14
Project Edit View Operation Extras Window Help
e vt a 2R ® |

[E
=] Fea model

. EB[CAL FEAZSCN COMSOL

Right-click on 0CCAL FEA2SCN COMSOLlo if the FE analysis wag
carried out in COMSOL, adCAL FEA2SCN ANSYS8"ANSYS
was usednd theOptions windowwill appear.

Options The options windows top half:
\FEA2SCN\MAT FEA2SCN COMSOL =)
| Script I EHpolt|
f InputFile SEAFEAZSCNYY alidationtwl whCe = Paste
o RadiusStep 3
Jf TSparameters 0 =
+ Re ]
i
4 R2 Il
S L2 ]
4 Bl M i
< 1 3

x

and the bottom half;

\FEA2SCNAMAT FEA2SCN COMSOL (=]
| Infa | Input |Script I EHpolt|
S L2 ] - Paste
j .E.lngIeStep !I]D
7 o3

m

o CyclicSectors 4

4 L} 2

x

Below isa description of all options.
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Note that lhere is no parameter to indicate whether the dimens
of theFEA simulation is 2D or 3D. Instead thisagtomatically
determinedy FEA2SCN Thisimplementatiorhas the effect tha
some of the parameters must be input for 2D casspite they
are not used in the interpolation proc@dss is the case for the
parameterOrientationandGeometryfor 2D acoustic casem

the followingparametedescriptionit is indicated in square
bracketdor which cases an input is required.

InputFile [All cases]

Enter the filenamefor the file containing the displacement file
including folder name. The last part of the filename must be
fiBlockOlofy.txtd wherexy indicates the last bloakumber
typically 01. If velocity output files are also preseheyshallbe
namedfiBlock0lofxy velo.txt .

RadiusStedAll case$

The distacestepin millimetres between interpolation points
along the radiadlirection The user is advised to use the same
distance step as the mesh size. It can not be recommended t
distance step smaller than half of the mesh Jiae user must
take prger care to spatially resolve the gingructure both
concerning the mesh size setupgha FEA tool(avoiding a too
coarse and too stiff mesh¥ well aghe distance step setup in
FEA2SCN.FEA mesh size and FEA2SCN distance step is
dependent on the ajqetion.

TSparametergAll case$
This must be set in accordance with the FEA and can either I
0. Exclude(T/S-parameters are already included in Fsd).
1. Include(FEA2SCN is to include the effect of the mqtor

Re[All cases, if parametérSparameteis filQ]
TheDC resistance ahe coil windings in Ohms

Le [All cases, if parametefSparameteis il10]
The inductance ahe coil winding in Henry

R2[All cases, if parametefFSparameters filQ]
Thepararesistance athe LR-2 model h Ohms

L2 [All cases, if parametef Sparameteis A10]
Theparainductance othe LR-2 modelin Henry
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Bl [All cases, if parameterSparameteis A10]
Theforce factorin N/A.

AngleSteg All case$

The degree step between interpolation points along the
circumferenceFor 2D axisymmetrionodels theAngleSteshall
be set to 360 and will internally be overwritten by 18 degrees
perform a 3Bextrapolation othe 2Ddata for visualisation
purposeand enabling the scanndadiation Analysi®ption
Note thatno cyclic information ispresent in such 2D data; the
data is simply rotated along the circumference. An input value
1 will result in the scanner only showinglificult to see2D slice
and the scanneRadiation Analysigption will not give correct
results.

Orientation [All cases,howeverarbitrary input if 20)
The orientation must be set according to the FEA. The choice
baffle outwards normal is chosen via one of six option:
I X
+X
iy
ty
1z
+z

ogbhwnE

GeometryfAll cases howeverarbitrary input if 20
The geomety must be set according to the FEA. The simulatio
can be either full, cyclic or have one or more symmetry plane
Full

Cyclic

Half (XY)

Half (XZ)

Half (YZ)

Quarter

ouhwNE

CyclicSectors[3D, if parameteGeometry=1

If cyclic symmetry is present a decimal nusnlabove 1 must be
input determining how many times the geometry in the simula
mustberepeagdto have a full geometry.

Important:See limitations concerning cyclic FEgetup.
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Running theCAkmodule ind R[. I © €
Run FEA2SCN Click the green arrow in the menu:

& Fea2Scn example - dB-Lab Pro 206.2
Project Edit View Operation Extras Window Help
IRET AN BT IEEE-T
=]
—Eﬂ Example
. MAT Fea2Scn Ansys

Progress Bas Several progress mshow the user which process in currently

runningthroughout the FEA2SCRNrocess

First the input file from the FE analysis is read. A plot shows t
geometry of the edge or surface to bamnsed, and the frequency
currently being read is displayed.

] Scilab Graphic (0) |E=5|EoH =)

File Tools Edit

Reading frequency 2152.69 Hz

Once the input file has been read the interpolation from FEA
mesh nodes to the selectechnner grid poinfvia the parameters
RadiusSteandAngleStepstarts.
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A plot shows the grid for which interpolation values for
displacement amplitude, displacement phase and height
coordinate have been calculated, and the grid progressively
expand as the interpolation process is carried out.

] Scilab Graphic (0) E=mEo e

File Tools Edit

pCiPClie

Interpolation in angular direction 100 % complete

alpha=35.0,theta=45.0

Once all grid points have been assigned their respective valu
interpolation isdoneand the oyiut file calledfiFilename

BlockO1toOx.sd®@ c¢ o rthe digplacements from the radiating
edge/face in a binary format which can be read by the Scann
software.

The Scanner is automatically opened upon interpolation.
It is recommended to export the curr&EA2SCN configuration,

i.e. mesh resolution, Thiele/Small parameters, input file and s
in a database file. Click on the disk icon

e FEA2SCM - dB-Lab Pro 206.2
Progject Edit View Operation Extras Window Help

®| |iF‘ﬁ'E:|C£E]@FxE|I@ | A &
EN v

and export a *.kdbx file to the folder which holds the input file
This way the scanner file can always beeated or rerun with
alternative parameters by dowalécking on the kdbxile.
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Runninghe 6SCN AnalysiSoftware

Reference The scanner opens automatically and imgpibre interpolated file.
Voltage SPL
Make sure that the correct applied peak vatagnputin the
Scanner:
(= Klippe! Scanning System 2.0 [ = [=]

File Settings Tools Export Help

Reference Yaltage SPL - 2.83 in'

Average Direclivity

Apply | | Ok | | Cancel

It is assumed that the either a voltage & dr a force of 1 N was|
applied in the Finite Element Analyses.

If the actual input voltage was applied in FEA, the scanner
Reference Voltage SRhould be setto 1 V in order rtothave
the voltage Afactoro includ

If a force different from 1 N was applied, this must be address
in postprocessing.

If the scanned surface is not related to a loudspeaker unit witl
certain applied input voltage, the reference voltageinstead be
set to give a specific displacement level known from
measurements or otherwise.

The data can now be analyses as ussak Application Note
AN31.
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FEA2SCN Files

Output Files When FEA2SCN has been run with one (or multiple) input Jile
called "Filename Block01of01.txt" three output files are
generated:

1 "Filename Block01to01.sce"

1 "Filename Block01to01.bin"

1 "Filename Block01to01.ksp"
These files are saved in the folder holding the input file. The g
file is a short text file which tscally points to the bin file holdin
the interpolated data. The ksp file is the file which is opened &
SCN Analysis Softwareand it is linked to the sce file.

NOTE: The sce file points to the bin file using both the full pat
andthe filename. That naas that if the ksp is opened remotely
from a different PC than the one which was used during the
FEA2SCNprocessor if the files arananuallymoved to a
different directory, the path will effectively change, and the sc
file will point to a bin filename Wich is incorrect. An error
message wilbe shownwvhen opening the ksp file usinige SCN

Analysis Software:
Critical Error @

i ~ | An error has occured (8125)
‘S Error source: RunScript
~ ImportData
Active dB-Lab: c\program files (x86)\klippel\mdibin

Scripting error:

Script failed.

Error: Import file not
found:eWAFEAZSCN\Examplest\ COMSOL CircularDriver\2Dwithout TS\
40203 Revi0 Review00 FEADZ STR iCaptureConeSpeaker vd.4
COMSO0L2013 Blocks01to01.bin

[ ok |[ Hew |

and afterclicking OK a message regarditige sce file is shown:

Klippel Scanning System @

®§ Mo measurement data found
| < ) WAFEA2SCM\Examples\COMSOL\CircularDriver\2Dwithout T5\140203
~ Rev00 Review(0 FEAO2 STR iCaptureConeSpeaker v4.4 COMSOL2013
Blocks01to01.sce

The remedy for this is to open the sce file using a txt editor, fi

the line pointing to the bin file
/l Load externally generated data
file_bin="W:\Path\Filename Blocks01to01.bin"

and correct the path.
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L y i N2 R dzO éré{20/-MédelS | R &

Data via FTP A number ofexample filehas been prepare to try FEA2SCN.
They are found of the FEA2SCN ferver. Use an ftp client suc
as FileZilla and log on using the following info:

Host: ftp.iCapture.dk
Username:FEA2SCN
Password: Zcp6ZYZk

Once logged in, two folders are available for acc€&3MSOL
andANSYS

Within each of these two folders call€ifcularDriver and
RectangularDriverexist.

Here the export files containing displacements and velocities
be found for both COMSOL and ANSYS for the examples list
in the following, except for Examplel which is only available i

COMSOL format.
-
2 ANSYS
E| . CircularDriver
. .| 2DwithoutTs
- |, 3DCyclicWithoutTs
. .|, 3DFullWithoutTS
E| . RectangularDrrver
: - , ADQuarterWithoutTSWithoutVT
5}, COMSOL
E| . CircularDriver
. .| 2DwithoutTs
. || 2DwithTS

- |, 3DCyclicWithout TS
. .| 3DFullWithoutTs
- RectangularDriver
- , 3DQuarterWithoutTSWithoutVT

VRN
K I. | P P E L 01309 Dresden, Germany
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Example 1 Folder: .../COMSOL/CircularDriver/2DwithTS
2D axisymmetric Learning objectivel nt r o d uRatius$tep .t o
modelwith T/S
parameters Model description:A 2D model of an electrodynamic
(COMSOL only) loudspeaker placed mbaffle with its normal in the-girection.
The T/S parameters are incorporated in the Finite Element
S Analysis, and so they shall not be considered when running
e FEA2SCN. A displacemefiile has been exported from the
yd analysis.
[ .
Import parameters
InputFile C:\Filename Block01of01.txt
Radius&ep 1 (Note: Unit is mm)
TSparameters 0
Re I
Le 0
R2 I
L2 0
Bl I
AngleStep 360
Orientation 4
Geometry 0
CyclicSectors 1
Result _
Sound Pressure Level for 1V @ 0.4m
Suggestioninvestigate the sound pressure found using a coa
grid with 2, 3 andd mm resolution.
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Example 2 Folder: .../CircularDriver/2DwithoutTS

2D axisymmetric Learning objectivel nt r o d uTSparametersh ,&Reoiil.eo ,
modelwithout fiR20 ,L20A aBla. 0
T/S-parameters
Model description:A 2D model of an elgrodynamic
/= loudspeaker placed mbaffle with its normal in the-girection.
The T/S parameters are not incorporated in the Finite Elemen
P Analysis, and so they must becludedwhen running FEA2SCN.
fFrrmn— A displacement file and a velocity file have been etgubfrom
the analysis.

I mport parameters:

InputFile C:\Filename Block010f01.txt
RadiusStep 1 (Note: Unit is mm)
TSparameters 1

Re 57

Le 0.043(Note: Unit is mH)
R2 leb5

L2 0.012(Note: Unit is mH)
Bl 4

AngleStep 360

Orientation 4

Geometry 0

CyclicSectors 1

Result:

-

‘ Gecrmnninn.

Sound Pressuvre Level for 1V @ 0.4m

Suggestioninvestigate the effect of changing the suggested
Thile/Small paramets on the sound pressure level.
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Example 3 Folder: ../CirculaDriver/3DFullWithoutTS

Full 3D circular Learning objectivel nt r o d uAngleSep . t o
model without

TIS Model description:A 3D model of an electrodynamic
loudspeaker placed mbaffle with its normal in the-girection.
The T/S parameters are not incorporated in the Finite Elemen
Analysis, and so they must becludedwhen running FEA2SCN.
A displacement file and a velocity file have been exported froi
the analysis.

I mport parameters:

InputFile C:\Filename Block01of01.txt
RadiusStep 1.5 (Note: Unit is mm)
TSparameters 1

Re 5.7

Le 0.043(Note: Unit is mH)
R2 le5

L2 0.012(Note: Unit is mH)
Bl 4

AngleStep 18

Orientation 4

Geometry 0

CyclicSectors 1

Result:

Cometin 10

Sound Pressure Level for 1V @ 0.4m

Suggestioninvestigate the effect of changing the angular
resolution from thesuggested AngleStep of 18 to a coarser
resolution of e.g. 7.2
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Example 4 Folder: .../ANSYS/CircularDriver/3DCyclicWithoutTS
1/16-partial Learning objectivel nt r o d uQytlicSectorot.o i
Cyclic Periodic

3D circular Model desaption: A 3D model of an electrodynamic

model without  loudspeaker placed mbaffle with its normal in the-girection
TIS and with 1/16 cyclic symmetry. The T/S parameters are not

incorporated in the Finite Element Analysis, and so they must
NN considered when running B2SCN. A displacement file and a
velocity file have been exported from the analy§tse applied
force in the finite element analysis is 1/16 N, equivalent to a t(
force of 1 N on a full 3D model.
Import parameters:

InputFile C:\Filename Block010f01.tx
RadiusStep 1 (Note: Unit is mm)
TSparameters 1

Re 57

Le 0.043(Note: Unit is mH)

R2 leb5

L2 0.012(Note: Unit is mH)

Bl 4

AngleStep 18

Orientation 4

Geometry 1 (Note: 1 indicates cyclic symmetry)
CyclicSectors 16

Result:

Sound Pressure kel for 1V @ 0.4m

Note The resulting scan file has been expanded to cover all 1
sections.
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