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Acoustic transmission
through a baffled
circular plate

Actran Student Edition Tutorial



Workshop description



Introduction

« The objectives of this workshop are the following: * Pre-requisites - before going through this presentation,
« Model a circular plate mounted in a rigid baffle and the reader should have read and understood the
excited by an acoustic source following presentations:
« Use 2D geometry to model axi-symmetric 3D problem * Workshop: Monopole in free field
« Get introduced to acoustic transmission and insulation * Workshop: Extraction of plate modes

» Software version:
» Actran 2021.1 Student Edition
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Workshop Description
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Workshop pre-processing

* HEXAGON




Start ActranVI

« Start ActranVi.
» Shortcut is available through the Windows Start Menu

Ac

Actran | Student Edition

2021 Hexagon AB and/or its subs es. All rights

. FFT

Actran [Student_Edition_2021.1]
Ac

1 ActranV| [Student_Edition_2021.1]

PLTViewer [Student_Edition_2021.1]

(Windows Start Menu)

6 | hexagonmi.com (‘ HEXAGON




Set the working directory

Select the
workshop
Input

directory as
the working
directory

« The working directory is
the project directory
where all ActranVI
related files are output

The working directory path should not
contain any space or special character
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Home Mesh Analysis Run
[~ Load Actran 2021 Project Ctri+0
B Save Actran 2021 Project Ctri+5
B Save as new Actran 2021 Project

4 Load Session...
4 Load Recent Session b
4 Save Session..

~{ Impert Analysis

7 Impert Recent Analysis

&) 'mport Mesh

&) 'mport Recent Mesh

- v | T v

+ Export Image...

[~ Set Working Directory... I

Settings

{4 Clear All Ctri+N
Idle Mode

3 Exit Actranwi

ActranVl d
Working directory: ;I C:\Users\...\Current_Workshop\input D:EI

OK || Cancel |




Home Mesh osis Run Resu
Import the mesh ® 8 & X

&)
) BDF
Import | Impert Creation Edit Edge Surface
He::'ent Hiw §i CAD

ﬂ MFF - Native Femtown Format Directory

#} BDF - Bulk Data File

* Import the provided circular_plate.dat mesh file in i importmeshopt. 7 X
ActranVI

Viewports: v 1 Mew
Force model dimension: & |No «

» Atopology is created, and the different element sets are Display Mesh: ® W
displayed ez
« The 1D element set contains the elements supporting

the infinite elements and the plate edges ‘
* The 2D elements set contains the two acoustic
domains and the plate domain - @ Topologies
~ @i TOPOLOGY_circular_plate.dat 1
- Mesh
- 2D

* The maximum elements length is 0.02m for the acoustic
- QUADRATIC

meSh b @ FiniteDomain.l.quadratic.2.0.0

b @ FiniteDomain.2. quadratic.2.0.0

. b @ FiniteDomain.3 quadratic.2.0.0

* The mesh uses quadratic elements - 1
- QUADRATIC

FiniteDomain. 22 _quadratic.1.0.0

Finiteomain.25.quadratic.1.0.0
FiniteDomain. 26 _quadratic.1.0.0 (“ HEXAGON

FiniteDomain 44 _quadratic.1.0.0

Finite Ddomain45_quadratic.1.0.0
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Create the domains

Home Mesh Analysis Run Results Tools View Help

B8 AX > e @ @

B PrAra & @89 ©

Import  Import Creation Edit Edge Surface Volume Transform Export All Create Partitions Measure Info  Mesh Open Picking PID | Element MNode Subelement
Recent New g§jcap Meshes All Demains Quality Options Panel
- - - - - - - - -
Mesh Meshing Tools Export Domains Partitions Mesh Info Picking Options

$

- @ Domains Auto create
@ AL domain

r FiniteDomainl
» # FiniteDomain2
» # FiniteDomain22
» # FiniteDomain25s
b # FiniteDomain2e
» ‘# FiniteDomain3

, @ ooneperaas EYSLINEINEEE - Domains link PIDs to the
group of one analysis objects

or several - Domains decouple the
PIDs topology from the analysis

* Automatic domain creation
based on PIDs

* One domain per PID
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Rename the domains

* Rename the domains with appropriate names

~ @ Demains Default name New name
All 1

. "
: é FiniteDomain1 | X2 FiniteDomainl Acoustic_incident

» ‘# FiniteDomain2

- . FiniteDomain2 Plate
b ‘i’ FiniteDomaini 2
b & FiniteDomain25 FiniteDomain22 DisplacementBC
» ‘@ FiniteDomain26 o _ _
» @ FiniteDomain3 FiniteDomain25 Transmitted_surface
» @ FiniteDomaini4 FiniteDomain26 Incident_surface
b @ Finite Domaind 5 -
FiniteDomain3 Acoustic_transmitted
# FinteDomainl X . X FiniteDomain44 Infinite_surface_transmitted
Fi"itEDD"‘f‘iﬂl e FiniteDomain45 Infinite_surface_incident
=~ PIDs
W 0D W] 1D W) 2D W 3D | Enter text to match | o e v
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Create the Actran analysis

Home Mesh Run Results Tools View Help
=0 w0 &
g Dk

Viscothermal

£ Misc

:  ADFR is computation
Add a Direct procedure which provides
Frequency the response of an 2 Drect reuency Resporse 1 X .
Response acoustic, vibro-acoustic or et gy Fespores ®
analysis aero-acoustic system to a nit System [m-ka-s (S0 v | © &
(]==) specific excitation in + Frequency
physical coordinates Frequencies d =

Progression Fregs list Freq Start Step/Number Freq End
1funesR  ~ || | He | ez He| e

Freguencies from file + -

Format File Freq cutput Min freq Max freq QDB step nb
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Specify the frequency range of interest

Set the | -
computed  This analysis is

L performed from
frequencies in 10 Hz to 4000 Hz, with

the analysis a step of 10 Hz
properties

The acoustic fluctuations

must be captured

« Maximum frequency (smallest wavelength)

Is driven by the largest element length ‘
« For quadratic elements, 4 elements per
Wavelength Can be Used “" Direct Frequency Response 1 X L 4
« Mesh largest element length is 20 mm - [Direct Frequency Response ®
maximum frequency is 4250 Hz Unit System |m-ka-s (S1) ~ | &3 O3
C =~ Frequency
fmax - Amin 340 Frequencies o ==

fnax = 7 g g5 = 4250 Hz

Progression Fregs list Freq Start Step/Mumber Freq End
oﬁmwam - THz|10.0 "Hz|10.0 ‘20000 He |

y
Loax = % =0.02m
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Axi-symmetry definition

« The Actran model is a 2D axi symmetric model

» This should be defined in the Direct Frequency Analysis
properties

» Set the Axisymmetry Order to 0

» This specifies a constant solution with varied
azimuthal angle in the duct cross section

* By default, the Y axis is always the axis of revolution

« The mesh of axisymmetric models must be in the right
half (X > 0) of the XY plane
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* Direct Frequency Response 1 X

Direct Frequency Response

Unit System | m - kg - s (51} = :;g 'S

~ Frequency

Frequencies ofs w=

x

Progression  Fregs list Freq Start Step/Mumber Freq End

1|/ LINEAR b Hz|10.0 Hz|10.0

Frequencies from file + -

Format File Freg output Min freg

= Multiple Load Capability

Multiple Load
0 - (Axi)lsymmetry|
Axisymmetry Order -
Order type Orders list r start
1| usT - I[D]

Hz |4000.0 Hz

Max freq ODEB step nk

Q

COrder end

v

|
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Create a Finite Fluid component for incident acoustic (1)

Home Mesh Analysis Run Results Tools View

b @ 3 ¢ € 8 o
[
Str
Load Export SetAs Materials  Impaort Structure Porous *
Fields Analysis  Active . Material . . ﬁMIE
Load Configuration Materials G
# & - gi Topologies £ Infinite Fluid
[ ~ @ *TOPOLOGY_mesh.nff 1 £ PML
oLt b - Mesh ## Adaptive PML
- - i
: - W'D“LT';E £ Automatic Far Field
[} | bW _Etructured_mesh.1.|irrear.2.t ## Exterior acoustic
- - . ;5 |4 Modal Duct
. . . 100 | % Modal Duct Wzard
Add a Finite Fluid  Modal Acoustic
Component # Rigid Perforated Shell

Set up the Finite Fluid

component domain
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¥ Acoustic_incident 1 X l

Finite Fluid ~ | Acoustic_incident

+~ Component Definition

*Material

Power Evaluation

~ Thermodynamics & Flow
~ More...

~ Domain Assignment

v/ 0D v/ 1D (V] 2D V| 3D ||Enter text to match
~ @} TOPOLOGY circular_plate dat 1

Al 1
v '® Acoustic_incident e
ate

‘@ DisplacementBC

@ Transmitted_surface

#® Incident_surface

# Acoustic_transmitted

‘® Infinite_surface_transmitted
‘®' Infinite_surface_incident

> E]
AR
& & ¥
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Create a Finite Fluid component for incident acoustic (2)

# Acoustic_incident 1 @ ar1 x &| o X

Fluid Material  (NAir | 1 %| @

£ Acoustic_incident1 X

Unit System |m-kg -5 (SI) « | f= £¥

Finite Fluid « | |Acoustic_incident [[1

» Fluid Properties
» Component Definition Sound Speed

#Material

[Default - 340.0 |ms? B &
| Fluid Density
Power Evaluation # Fluid Material |Default - 1.225 (kg m?| [ £
| i Perfect Gas Material
@ Water Material -~ Damping
* Thermodynamics & Flow Damping
|Default - 0.0 | O

:  Add a Fluid Material
Define a

: * Let the values by default : Close both property windows (material &
material for e ¢ =340 m/s component)

e p=1.225kg/m3

the air
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Create a Finite Fluid component for transmitted acoustic

E - Acoustic_transmitted 2 X e W
_ Finite Fluid « || Acoustic_transmitted T E e
Home Mesh Analysis Run Results Tools View
. =~ Component Definition
\L o ﬂ £k Vis
I I gl m +Material
. £ st || & Air 1 = I
Load Export SetAs Materials  Impaort Structure Porous
Fields Analysis  Active Material L M Power Evaluation
Load Configuration Materials 0 v
L - ‘ Topologies ﬁ Infinite Fluid + Thermodynamics & Flow
L ~ @ *TOPOLOGY_mesh.nff 1 & PML
s ¥ Mesh # Adaptive PML ~ More ..
'. .
e ~ & Domains ¥ Automatic Far Field _ .
F - ‘ Al 1 ~ Domain Assignment
- _ 4} Exterior acoustic
o® » # Structured_mesh.1.linear.2. v/ 0D || 1D |V 2D [V 3D | [Enter text to match | % & @
- - . ;5 |4 Modal Duct
.. : 1.0.0 | 4% Modal Duct Wizard & T{JP'-DLjr;:_clrcular_plate.dat 1
Add a Finite Fluid £ Modal Acoustic @ Acoustic_incident
Component 43 Rigid Perforated Shell & Plate

‘i’ DisplacementBC
# Transmitted_surface
Incident surface

i
V| ® Acoustic_transmitted

= Infi nite_surface_transm@

Set up the Flnlte FIL”d ‘i’ Infinite_surface_incident

component properties and
domain
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Create an Infinite Fluid component for incident acoustic

- 3 Infinite_acoustic_incident 3 X 2 [ETI. 4

Infinite Fluid v

» Component Definition

Mesh Analysis Run Results Tools View

Home :
. Power Evaluation
o 2o €€E°| i : :
| . . v % ﬁ ﬁ | 1: Compute radiated power -
- &=
Import MNew MNew Materials Import Structure  Porous ~ Infinite Elements Definition
AHHL‘_.I‘SIS A.I"lElL‘_.I‘S 15 Utll!tjl‘ _-— Material - - ﬁM *Interpolation Order e
Analysis Materials Finite Fluid L l
Compute center from scope | | Automatic spherical system
© ~ & Topologies G |C - | |
enter
L 3 ~ @ TOPOLOGY circular_plate.dat 1 £ PML 0 0 "
] g - Mesh # Adaptive PML Axes 6
*® T = £ Automatic Far Field ; : .
oy ~  QUADRATIC . .
L ] b @ FiniteDomain.1.quadratic. o Srier scauste

ic £ Modal Duct

* Symmetry

. . . sdratic. odal Duc ard
Add an Infinite Fluid [k ieitsms —

3 Modal Acoustic

Component L # F!_igid Perforated Shell » Thermodynamics & Flow

* More. ..

~ Domain Assignment

v| 00 [v| 1D [v] 2D [v] 30 |[Enter text to match || &% ® &

~ @} TOPOLOGY circular_plate dat 1

L

Set up the Infinite Fluid va
component properties and ® pare

‘i‘ DisplacementBC

d O m ai n i’ Transmitted_surface
# Incident_surface (
o | hexagonmi.com i‘ A:m.lstic_transmitted ‘ HEXAGON

v # Infinite_surface_incident




Create an Infinite Fluid component for transmitted acoustic

Home Mesh Analysis Run Results Tools View
o 2o 2o i
| [ [
- &=
Import Mew Mew Materials Import Structure Porous
Analysis  Analysis  Utility Material “. M
Analysis Materials Finite Fluid

© ~ & Topologies

P ~ @ TOPOLOGY circular_plate.dat 1 £ PML

9 v Mesh $ Adaptive PML

*® T = £ Automatic Far Field

oy ~  QUADRATIC . .

L ] b @ FiniteDomain.1.quadratic. o Srier scauste

ic | % Modal Duct
idratic. #F Modal Duct Wizard
3 Modal Acoustic

4 Rigid Perforated Shell

Add an Infinite Fluid

component

Set up the Infinite Fluid

component properties and
domain
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- 3 Infinite_acoustic_transmitted 4

Infinite Fluid

~ Compenent Definition

#Material
@ Air 1 -

Power Evaluation
Il: Compute radiated power

~ Infinite Elements Definition

*Interpolation Order
|7

| Compute center from scope | |Au'tnmatic spherical system |

Axes
1 0
"] 1 m

* Symmetry

~ Visualization

* Thermodynamics & Flow
* More ...

« Domain Assignment

V| 0D [V 10 [V 2D (V| 30 | [Enter text to match || % & ¥

~ @} TOPOLOGY circular_plate.dat 1
VA
‘# Acoustic_incident
® Plate
@ DisplacementBC
‘® Transmitted_surface
i’ Incident_surface
o ir transmi
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Create the Solid Shell component (1)

Home Mesh Analysis Run Results Tools View Hel

Liand o o Vis cothe
! bl e
ﬁ Structurn
Import New New Materials Import Acoustics Porous

Analysis  Analysis  Utility Material & misc

- - - - - -

Analysis Materials

®E -~ & Topeclogies
o ~ @ TOPOLOGY_circular_plate dat 1 £ Thin Shell
o9 - Mesh £ Perforated Shell
9 T AL £ Modal Elastic
L 3 - QUADRATIC 5
Y » @ FiniteDomain 1 quadratic.2.0.0 % Beam

stic.2.0.0 & stiffener

Add a Solid Shell -
Component

Set up the Solid Shell

component properties and
domain
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B Plates X o X

Solid Shell X ) - ©

» Component Definition

#*Material

| I E

Power Evaluation
1: Compute dissipated power and strainfkinetic energy - 3

» Orientation & Direction

Reference Direction

Auto orientation

- ©
+ Additional Outputs

* Pre-Stress

« Domain Assignment

v| 0D [V] 1D [v] 2D [¥] 3D | [Enter text to match || % & @

~ @ TOPOLOGY_circular_plate.dat 1

L -t
-

@ Transmitted_surface

@ Incident_surface

@ Acoustic_transmitted

@ Infinite_surface_transmitted
@ Infinite_surface_incident
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Create the Solid Shell component (2)

£ Plates X

Solid Shell « | |Plate

|15

» Component Definition

*Material

Power Evaluation

| 1: Compute dissipated power and strainfkinetic energy

« Orientation & Direction

Reference Direction

Define a
material

for
aluminum

o Transverse Isotropic Material

@ Orthotropic Material

& Composite Solid Material (External Properties)
@ Composite Solid Material (Layers)

The complex Young’s Modulus
NSTE represents the structural damping
and is set to 1%

© ..

# Flate s |° Aluminum 2 X

Isotropic Scolid Material (Yo - I|ﬁ.]uminum |I2 | @
Unit System |m-kg-s (SI) v | &= Y

» Elastic Properties

» Add an Isotropic Solid Material

» Specify the following values:
* Young’s modulus: E = 7e10+7e8j Pa
« Poisson Ratio: v =0.3
- Solid density: p =2700 kg/m?

#¥oung Modulus

|70000000000+700000000] |Pa |
*Poisson Ratio
03 | ()
#Solid Density
(2700 kg m?| .|

Close both property windows

(material & component)
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Create the spherical acoustic source

4 Monopeole 1 X e W

sh Analysis Run Results Tools View Help Sources i
Source = || Monopole 2 #I @
A

# ’ <%= Coupling Surface ‘ i i
» » & Interface « BC Definition
Acoustics  Structure Perous Acoustic Structure Aero- e
+ | Excitations |Excitations Acoustic qobine
M M - hd b | Spherical -
5 Compeonents
s P e “Amplitude
VD (acinve)
: |1 |Pa m

4 Rotating Source

Type of amplitude

Add a Source i::ijefaili-:rie | - | {}
boundary condition 4 lud Displacemert Power Evaluaton
4 Velocity | = {}

= Orientation & Direction

Set up the Source [ e

properties and activate - Baffle

V|Sual|zat|on ~ Visualization

isualization Active

v

Scaling Factor

Q@ Q

|Refault - 1.0 |

The Amplitude parameter

e _ specifies A in the equation

NOTE e ~tkr

pi =4 . PL




Create the zero-displacement boundary condition

Home Mesh Analysis RLi ;
o o P 1 1 oustic Treatments =
olacen B 0B ¢ | s I
DISplacement Imp-nr_t New_ Ng_w Materials Impn!"t |
boundary Condltlon | ﬁ.na!zrms Ana!zrms Utlllt'; . Material I
|

Analysis Materials

J# Rotation

E Zero_displacement 1 X 4

Displacement = ||Zero_displacement : 2 ) 28

»~ BC Definition

Set up the
Displacement L : 9
boundary condition - Visualization
properties and - Wore ..
domain - Domain Assignment

v| 0D V| 1D [V 2D [v] 3D | [Enter text to match | &% & <

~ @i TOPOLOGY circular_plate dat 1

WAL
@ Acoustic_incident

e _ The plate is clamped 4% Deiecementoc g

NOTE 517 the rigid baffle @ e suic
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Post-processing parameters — FRF

Create an output

Home  Mesh  Analysis Run  Resy |
FRF post- & € % ¥
processing imeot  Mew | mawws | Aot strct : Taties
parameter e i 1Ll e
Specify the
name of the — e

output file

« Main Output File

I |results_plt =g |I 9

Close the + Additional Output Options

property
window
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Post-processing parameters — Field point FRF

Fal Microphone 1 X s W

Field Point - I|Micrnphnne |Ize:|§| @

» Postpro Component Definition

Home  Mesh _Analysis Ry Definition
1y g e 3
D HE® ® )

" Storage Node |5E:|E|:t nodes from 3D vie wpl::rt|

Import Mew Mew Materials  Import || | Qutputs  Maps
Analysis  Analysis  Utility Material ., Storage Element Nodes |
- - - - I I - - .
Analysis Materials | I Cutputs [l
Coordinates Dimension
[2 M |

Coordinates

. . X ¥ |
Add a Field Point 7 = T e

Set up the Field Point
coordinates explicitly

Output Request

| I E

(‘ HEXAGON
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Post-processing parameters — Transmission loss calculation

Add Incident and

Radiating Surfaces

Assign them to their

respective domain
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Home Mesh Analyms

Mew New Materials Impnr! IMaps
Analysis  Utility Materi1 I

- - -
Analysis Materials I I

4 incident surface 2 X

@ %l IE A\ Field Point

A\ Storage Node " Pass-by Noise

" Storage Element

55 Exp. Rad. Power

1 Radiating Surface
4} Incident Surface

Incident Surface = ||incident_surface

|2 2 B

~ More.._.

~ Domain Assignment

v 0D W 1D W 2D W 3D ||Entc—r text to match

| &% & &

~ @} TOPOLOGY_circular_plate.dat 1

WAL

' Acoustic_incident

i’ Plate

i’ DisplacementBC

I 2
W Acoustic_trans mitted
# Infinite_s urface_trans mitted
# Infinite_surface_incident

E A\ Field Point
-
|

" Storage Node =* Pass-by Noise

Maps

.. Storage Element
-

25 Exp. Rad. Power

4 Radiating Surface

1 radisting surface 1 X

4 Incident Surface

Radiating Surface ~ ||radiating_surface

» Postpro Component Definition

Power Evaluation

- | e
~ More._.
~ Domain Assignment
v 0D [¥| 1D [V| 2D (V] 3D |[Enter text to match | % &

~ @] TOPOLOGY_circular_plate.dat 1

WA

# Acoustic_incident

‘? Plate

3 Innent_su ace
# Acoustic_transmitted
# Infinite_s urface_trans mitted
# Infinite_surface_incident




Post-processing parameters — Maps

Mesh Analysis Run Results Tools View Help Qutput FRF

I'I‘j EI ) w ) # ﬁ Q < Coupling Surface & $ & l—l ke

b1

* 1., Field Point

¥ Interface 2 ) 2 .\ Storage Mode
Impart Mew Materials Acoustics Structure Porous Acoustic Structure Aera- Tables Qutputs
Analysis  Analysis s More » | Excitations Excitations Acoustics ", Storage Element
Analysis Materials Components Connectors Boundary Conditions Various
IF outputMapl X - X

|Dutput Map |[1 [t &
Add an Output < Main Output il
Map pOSt- ;"Dutput Format o
0 NFF - O
processing

Results Filename

pal’am eter baffled_plate nff -3

» Postpro Component Definition

Step
|Default - 1 |G
Output Request

| 2=}
SpeCIfy a map |n *_nﬁ: format to ~ Additional Output Options
be saved in the whole mesh, at * Domain Azsignment

v/ ob v 1D W 2D v 3D ||Enter text to match || - e v
each frequency step oy

v @ Acoustic_incident
v & Plate
i DisplacementBC
@ Transmitted_surface
@ Incident_surface
. v # Acoustic_transmitted
26 | hexagonmi.com # Infinite_surface_trans mitted
# Infinite_surface_incident




Check the analysis

~ @ Topologies ~ [ Analysis
~ @i TOPOLOGY circular_plate dat 1 ~ 7| Direct Frequency Response 1
- Mesh * 4 Components
- 20 £ Acoustic_incident 1

# Acoustic_transmitted 2

4
~  QUADRATIC '
b 4F Infinite_acoustic_incident 3
4
3

Complete b @ FiniteDomain 1. quadratic.2.0.0
b @ FiniteDemain.2.quadratic.2.0.0
b # FiniteDomain.3.quadratic.2.0.0

The Analysis setup is now

44 Infinite_acoustic_transmitted 4

& Plate 5

#¥ Connectors

- 1D * 4k Boundary Conditions
- QUADRATIC ~ ¢ Zero_displacement 1
All the parts of the AnaIySiS » # FiniteDomain.22.quadratic.1.0.0 ~ @ Scope
. . b # FiniteDomain.25.quadratic.1.0.0 @ DisplacementBC
are available and editable on ) & FiniteDomain 26 quadratic 1.0.0 S BC Field
» # FiniteDomain.44 quadratic.1.0.0 ¥ 4 Monopole 1
the data tree panel b # FiniteDomain45 quadratic.1.0.0 © Loadcases
- W Domains = pii PostProcessing
* b Output FRF
' ' S o b A Microphone 1
' : Alcnustlc_lncldent b 00 incident surface 2
i : b Plate - o
Check if the data tree is & o » 1 radiating surface 1
. : isplacementBC ~ [T output Map 1
identical to the one shown » @ Transmitted surface - @ scope
» # Incident_surface @ Acoustic_incident
b # Acoustic_transmitted & Plate
» # Infinite_surface_trans mitted # Acoustic_transmitted

b # Infinite_surface_incident
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Launch the Actran analysis in ActranVI

Launch the
computation

Check the log
showing the
computation progress

Import the *.plt
computation result file
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[ Actranwt x

. Conscle

.l ¥ Runs | @ Infos

1

Tools View Help

File me Mesh Analysis m Results
Export Run
Analysis
-
Export and Run

# 1 Done
LLEdring atll LUpuLoygles, diidlyseESs, MdleT 1dls diia tauies TlimeET wus, widly sus, mems Lo/ L/ojror -
. done { Clearing all topologies, analyses, materials and tables } (time: 00s, total: 40s, mem: 167[176]1MB) I
(time: 00s, total: 40s, mem: 167[176]MB)

. done { Post-run sequence. }
Writing run report (time: 00s, total: 41s, mem: 168[1761MB)
Local resources:

total physical memory 65373MB
total disk space
- current directory 931GE
- scratch directory 931GE
Resources usage:
free disk space
- current directory 752GB
- scratch directory 752GB
55921MB

free physical memory
peak process memory 176ME
The generated report file is stored in the 'C:\\Users\‘\gaetan.jacquemini\OneDrive - Hexagon\‘\Documents‘‘Material update ULB\\Coupled plate cavity and baffled plate\

\12_Baffled_Plate_transmission\\input\\report.DFR_1026124946' directory
done { Writing run report (time: 00s, total: 41s, mem: 179[190]1MB)

End of computational job -§Tue Oct 26 12:50:29 2021
k i pacqueminiOneDrive - Hexagon‘\Documents\Material update ULB\Coupled plate cavity and baffled

platey12_Baffled_Plate_transmission\input\DFR_1026124946.edat]"
-

| ﬂ Close tab | | LjLDg | | ElTrace | | '@Repnrt | | QGIDbaI info mF‘It | nMap
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Post-processing

Compute the transmission loss in
PLTViewer

Visualize pressure maps in ActranVI
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Plot the Transmission Loss (TL) i
18 h::_:f:relss [imp] [400]
{1 MS_Inc Vel [imv] [400]
[F| MSN_Inc Vel [imnv] [400]
B S_Inc_Pres [isp] [400]
[l S_inc_Vel [isv] [400]
B SN_Inc_Vel [isnv 400
¥ Data Vector |5/ Surface [srf[l ] Emo:
[_Ferser ] [ revice | o > | e
‘ E f [400]
Bl Force_X [Fx] [400]
Bl Force_ Y [Fyl [400]
B Loadcase List
I h g B MS_Pressure [mp] [400]
nsert t e k4 Eﬂta wector ———————— [ M5 _Velocity [mv] [400]
PLTViewer TL U e | = evece B = i kg 1ot ool
fu n Ctl O n AMPLITUDE [ t E:t;_o_]'-
Functions | BLAN - | | .‘?ﬁlnser‘t | | m Replace
Labkel set 1[*SURFACE®, "InfidentSurtace2®, "]
|TL, Trandmission Loss (dB) - | | Eilnser‘t | | i Replace
* X data: Frequency range f e e i o]
DIETo R Nol(o]Js MMM - |ncident power: Incident surface Inc_Power
o]UjiolV|Me[SE=TgI L[S - Transmitted power: Radiating surface
Rad_Power
| o Add | | == Qe move | | i Plot | Update
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Plate TL results

* |nthe TL curve
« High TL value means high noise reduction
 Low TL value means low noise reduction

Transmission Loss through the baffled circular plate
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Results at microphone

« The sound pressure at point [0, 0.25] is output in the .plt file

* Plot the Sound Pressure Level (SPL) at microphone location
~ POINT 1
B f [f]

¥ Fluid 1% [fix]
# Fluid 1Y [fiy]

wtract Peaks ..

= 1 [Microphone: coordinates = [0.0. 0.25]]

[400]
[400]
[400]

ra

Fluid_P [fp]
Fluid_Potential
Fluid VX [fux]
B Fluid VY [fvy]
|f| Loadcase List

+ SURFACE
b IncidentSurface2 [incid
¥ RadiatingSurfacel [rad

X Data Vector

| BLANK

set 1["SURFACE". "Incident
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Plot amplitude
Plet real

Plot imag

Plet db_pressure (ref=2e-05 Pa)

Plot db_power (ref=1e-12 W}

Plot dba_pressure {ref=2e-05 Pa)
Plot dba_power (ref=1e-12 W)

Convert to audio
Convolution
B Copy to console

= Print in console
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Results at microphone

33
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Sound Pressure Level at microphone [0, 0.25]
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Display displacement results mesh

@ visualization X‘ e X

~ Main parameters

Load the map Display the Display the S 5
NFF database real part of the dEermmeel

Modules

| Deform - |

. with a scale
baffled_plate.0.nff displacement factor of 500 e 5

Component

| Norm - |

_ == Clear |
Home Mesh Analysis Flunl Results I - ARl # Clear Al |

@ T&y "‘E Result type: 1

Home Mesh Analysis Run

S O J

L
Import  Visualizatio Loadcase |1D: )
Results Visualization | Properties Cutplane Home e AT Run ﬂ p
; @9 (= g
% NFF - Mative Femtown Format Directory v - =
Postprocessing Results Sele jmpart Impart i BOF mpart Visu o

ﬁ EDAT - Extended Actran Input Format File

Recent New g op2 Results
- -
i phE - Roll- M=t Fila

Mesh
@_ Visualization 2 e X
. ] ~ Main parameters ® visualization Properties X w X
|Ac| Import mesh options >
Quantity
(DISPLAGEMENT = [7 DISPLACEMENT 1 (vp 1)
Viewperts: « 1 | New | Modules DISPLACEMENT 2 {vp 1)
| Map |
Display Mesh: i
v Operator | == Remove selected modules |
| Real Part - |
-~ Main parameters
x| Scale factor mode
| | absolute i
== Clear
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Plate deformation at eigenfrequencies vs TL

* Observe the plate deformation evolution and compare it to the TL
* Frequencies for which the TL is low correspond to eigenfrequencies of the plate

» These frequencies can be retrieved analytically (for simple problems) or by performing a modal extraction calculation
in Actran (see Workshop “Extraction of plate modes”)

Transmission Loss through the baffled circular plate
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N The Sound pressure Ievel (SPL) at the Sound Pressure Level at microphone [0, 0.25]

microphone location plot with —— FoNT -
PLTViewer shows that the SPL is 90
much lower between 3100 Hz and
3800 Hz
_ 80 1
* In order to investigate this .
observation, the pressure field can be &
observed in ActranVI 2
2601
& 50 -
40 1
30 - ; i i : : : :
500 1000 1500 2000 2500 3000 3500 4000
Frequency [Hz]
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Visualize pressure

« Visualize pressure results in decibels

Microphone location =

* The pressure map confirms that, between 3100 Hz and
3800 Hz, the sound pressure level around the
microphone location is low

Home Mesh Analysis Run oals View
=] s Result type: - -
1l =

Loadcase 1D: -
Import § Visualization | Properties Cutplane
Postprocessing Results Selection
@ visualization X e X

~ Main parameters

Quantity i

[ PRESSURE = Results Toaols View Help 4
Modules e Result type: | freq |
& 1 =

o Loadcase 1D: | 1 v |
Operator iperties  Cutplane

| dB

0

== Clear | ing Results Selection

# Clear all |




@ visualization X - X

~ Main parameters

Animate pressure results

Quantity
| PRESSURE - |

Madules
| Map >

Operator
| Animate - |

» Clear previous results and apply Animate operator

== Clear |

8 Clear All

« Set a custom range for visualization: [-0.1, 0.1] Pa

=~ Main parameters
Home Mesh Analysis Run Results Tool

W8 =z @ /
& BDF
Impert  Import Import  Visualization || Properties | C e
B snimstion X

v Custom range

=)

Recent  New gy op2 Results Log scale
- -
Mesh Postprocessing Centered scale
- Main parameters

« Make a harmonic animation of pressure results at 3410 Hz 9" Harmenic arimation (reqires n Animaie operaior}
Results/frame

[2a
H View Help 6 [3

Home Mesh Analysis Run Results

Loadcase 1D: |1 - |

Animation viloop
Stnp

Import  Import Import  Visualization Properties
Recent  Mew guop2 Results
-

S Number of cycles
Result type: | freg - | 3410 ﬁ ﬁ & NFF E-?_‘ (:)
— » i B LI 2
BDF

Phase control: [ |Max amphtude V| Start at first result

Results Selection Mesh Postprocessing Animation
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Going further...



Going further

» Visualize how the Transmission loss and the pressure field are modified if plate properties are changed
» Change material type
» Change damping factor (imaginary part of Young’s modulus)
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An example of industrial application

« Simulation of Transmission Loss through a multilayer windshield structure

» Different layers are meshed by solid elements, with different thickness values (by surface extrusion technique in
most meshing tools)

» The excitation can be simple source like in this tutorial or more complex and realistic sources like the random diffuse
sound field excitation

>~ Glass layers
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