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Cavity frequency
response with monopole

excitation

Actran Student Edition Tutorial



Workshop description



Introduction

« This workshop introduces the acoustic cavity and
resonance phenomena with a simple cavity model

» The objectives of this workshop are the following :

» Calculate the cavity frequency response under a
monopole excitation

* Get introduced to the notion of acoustic resonance

« Get introduced to the direct frequency response
analysis of Actran

» Software version
* Actran 2022 Student Edition
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Workshop strategy

Frequency

response from a
harmonic excitation

Acoustic cavity

Excitation is an
acoustic monopole
In the cavity

A Direct Frequency Response
analysis is defined

A finite fluid component is defined

The walls of the cavity are
assumed rigid

A spherical source boundary
condition is defined

Finite Fluid
\

ff)\

Spherical
source




Workshop pre-processing
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Start ActranVI

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

Ac

Actran | Student Edition

'Ac ActranV| [Student_Edition_2022]

I¥ PLTViewer [Student Edition_2022]

PR Actran [Student Edition_2022]

(Windows Start Menu)
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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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4 Load Session...

'.l Save Session...

~{ Impert Analysis

&) 'mport Mesh
&) 'mport Recent Mesh

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 Recent Session 3
k
7 Impert Recent Analysis b
k
k

+ Export Image...

[~ Set Working Directory...

Settings

{4 Clear All
Idle Mode

3 Exit Actranwi

Ctri+M

ActranVI

et

Working directory: ;I C:\Users\...\Current_Workshop\input

=]

oK

|| Cancel |




Create the mesh

Select structured

mesh tool in
Meshing Tools

Set the
dimension
and activate
the Preview
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Create PID

W

Impert  Impert
Recent New

Mesh

» ﬁ %

Creation | Edit Edge

Analysis Run Results

> &

Surface “olume

e o W e A o A
Mesh @1 Box
|d | TOPOLOGIES @
& @1 Circle
¢ Ellipsoid
= ¢l Points
@ structured mesh X X
- Dptions
Corner position
0 o 0
Rotation angle
0 0 0
Dimension
0.75 o4 0B85
Subdivisions
15 g 13

~ Preview

-~ Save

| New topology =

V| Active |T| !’

| -Create PIDs |.a

Tools Wiey

.

Expc
Mes

Ex|




Create the domain

Run Results Tools View Help Topologies

* Automatic domain

Auto create creation based on PIDs . e ¢ @ €
domaln . Impert  Import Creation Edit Edge Surface Volume Transform Expo Create_
* One domain per PID decent  New oan | e TR Sches | |l Domains
AABNEINRE . Domains link PIDs to the TopoLociEs ©® ® O A
a group of analysis objects * @ *TOPOLOGY 1 °®
. ] Mesh L 1]
one or « Domains decouple the ~ & Domains :g
All 1
Several tOpOIOgy from the v @ Structured meshl L ]~
P I DS anaIySIS artitions
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Create the Direct Frequency Response Analysis

Add a Direct
Frequency

 ADFR is a computation procedure which provides the
response of a vibro-acoustics system to a specific
Response excitations in physical coordinates

analysis - Set the frequency range and the step

| Direct Frequency Response 1 X e W
_ |Direct Frequency Response | @
File Home Mesh .
Unit Systemn | m - kg - 5 (51} = | Gj {}
s Bl
I = L ~ Frequency

Import New Materials Import A

Analysis Utility Material

Freguencies s ==

- || |Hz|5.0 Hz|5.0 | Hz|500.0

| Trim Analysis
p | ¥ Parametric Trim Analysis

7| Direct Frequency Response Ie ——————— — m—
- ‘ Tl |°| Medal Frequency Response |
' -

O

| EA Analysis
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Create a Finite Fluid component (1)
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Add a Finite

Fluid component

Set up the Finite

Fluid component
domain

Meshl Analysis Inun Results  Tools
D D F € ® O 'ﬁ'

Import MNe w MNew Materials Impert Structure Porous
Analysis  Analysis  Utility Material
St S S et ot S
Analysis Materials

-| TOPOLOGIES @ & D

& Infinite Fluid

£ acousticl X b4
Finite Fluid ~ | |acoustic [11 3 &
» Component Definition
*Material
| | E 4
Power Evaluation
| | Q
+* Thermodynamics & Flow
* More._._.
=~ Domain Assignment
V| 0D || 1D || 2D | 3D ||E|'|tE|' text to match | % -
~ @ *TOPOLOGY 1

All 1

v Structured_meshle




Create a Finite Fluid component (2)

« Add a Fluid Material

« Leave the values by default :
e c=340m/s
e p=1.225kg/m3

Define a

material for
ailr

B acousticl X e X VP 1 (active)

Finite Fluid « | |acoustic [|1 5 &

« Component Definition

*Material

Fower Evaluation & Fluid Material

| - | i Perfect Gas Material
i Vater Material

£ acoustic 1 @ fluidl X 2

Fluid Material = | |fluid [|1 # B
Unit System |m| E:j {}

+ Fluid Properties

Sound Speed
|Default - 340.0

|Default - 1.225

84
Fluid Density
84

* Thermodvnamirs & Flow

Close both property windows

(material & component)
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~ Damping

Damping
|Default - 0.0 |

= Aerodynamic Fluid Properties
* Viscothermal Fluid Properties

* Used In
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Create a Spherical Source

13

Home Mesh I Analysis IHu
D D 11
Liasd O L
i el s w % | | Coupling Surface il il
Import New Ne w Materials  Import | = interface Structure fero-
Analysis  Analysis  Utility Material | HeMore - Erehpics  Cmiiese
R R St b v £
Analysis Materials 11 Connectors BC Mesh

444 Rotating Source
44 Cloud Source

Add a spherical

¢ Acceleration

A4 Fluid Displacement
44 Velocity

source boundary
condition

Set up the source

carachteristics
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4 sourcel X

Source

w

source

[[1 I3

~ BC Definition

#Subtype

Spherical 'I

+Amplitude

Pa m

Type of amplitude

I MES
| Power Evaluation

I MKS

=~ QDrientation & Direction

0.05

0.05

El

*0rigin
a 0-05
= Baffle

=~ Visualization

Scaling Factor

I v Visualization Active e

|Default - 1.0
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Post-processing parameters — FRF

Create an output -
FRF post-

Home Meshl Analysis IRun Resultd |

I i = ./ Field Poin
prOCeSSIHQ @ E E v ﬁ ﬁ I E {f Loadcases = A\ Field P

i Fields - A\ Storage b
parameter Impaort Me w Me w Materials  Import Acoustics  d Tables Maps
Analysis  Analysis  Utility Material I & More - ' Storage
- - - - - - - -
Analysis Materials | Various

Specify the
name of the
output file

B DutputFRFEe T

Close the =~ Main Output File

property Output Filename
WlndOW Il:a\rity_mnnnpnle_plt =
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Post-processing parameters — FRF
Add virtual microphones

# Points X

« Options

. Description
File Home @ Analysis Run Res axtom

— ; Custom points
@ @° [l < e —
) BOF "2 0 0.71 0.36 0.61
Import  Import Edit Edge Surface 0.375 0.2 0.325

E‘%‘ X

Recent Mew & cAD
Mes h !

. .| TOPOLOGIES (@) (g ¥ Structured mesh - Preview
Cr_eate virtual @ |- & oroLocy1 | ¥ Crl actie @
microphones oy e A Elipsoid —
* 8 Dormaine TToPOIoeT <] (@ create pos
Add Micrc-pe
At the center
of the box
In the corner -

of the box

@“h
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Post-processing parameters — Maps
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map
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1
File _ Home Mesh Runi
5 E 0|V W

Import MNew Mew Materials  Import

Create an output analyis snalysis Utlty | T Materal

.\, Field Point

', Storage Node

Analysis Materials

-| TOPOLOGIES @ & J

.. Storage Element

T outputmap1 X

Specify the output format as
NFF and the filename as
cavity_monopole_map.nff

Assign the domain

to the acoustic fluid

X
|Output Map [[1 s &
=~ Main Output File
*Output Format
| NFF MK S

Results Filename
e cavity_monopole_map.nff

=~ Postpro Component Definition

Step

|Default - 1 | O
Output Request

I *E 4
» Additional Output Options

» Domain Assignment

v 0D W 1D ¥ 2D v 3D ||Er1terterttn match. .. | & ®

- @} *TOPOLOGY 1
Al 1
v Structured_meshl




. TOPOLOGIES @ & D -
Check the analysis l..pmmm T |

- Mesh .g
~ . 3D o
+ - LINEAR L ]
# Structured mesh 1 linear .. @&
~ @ Domains oy
WA o9
~ @ structured_meshl o9
- . # Structured mesh.1 linear3.0.0 @ §
The Analysis setup is now , barstone. e
complete
| ANALYSIS A
- _'3 Direct Frequency Response 1 L ] 9
* 1 Components
All the parts of the Analysis RSkt R
are available and editable on %y Density
%, Pressure
the data tree panel Q. Specd of Sound
“% Temperature
‘s Velocity
£¥ Connectors
Check if the data tree is T Soundery Condivons e
identical to the one shown ¥ Loadcases
* [ PostProcessing
+ 15 Output FRF
v 2 field point 1 o9
~ [ Output Map 1 L 1)
~ @ Scope

Structured meshl L ]
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Launch the analysis in ActranVI

1

me Mesh Analysis m Results Tools View Help

Launch the 1 >

computation Export | Run
Analysis

Export and Run

Check the log
showing the
computation

progress

- current tory
- scratch tory
Resources u

Clrrent Import the PLT

free physi .. ooy, filf?

peak process memory
The generated report file is s
. done { Writing run report }

'End of cnmeutatinnal iob ' Fri Mar 4 12:10:22 2022
"[donewl thUsersibastien.ganty\DesktophStudent_review\88 Monopole_in_cavitysinput\input.edat]"

(time: 008s, total: 12s, mem: 201[202]MB}

32587TMB

inty\\Desktop\\Student_review\\088_Monopole_in_cavity\\inputi\\report.input' directory
(time: ©1s, total: 13s, mem: 212[223]1MB}

18 | he == Close tab | | Lj Log | | :| Trace | | '@Repnr‘t | | i Global info |I mPlt e ml"-'lap




Post-processing



Plot the pressure results

20

Plot the pressure at both virtual micrphones

Microphone in the corner captures all the eigen-
frequency of the cavity (225, 260, 345Hz,...)

Microphone at center, which “node” of many modes (0
pressure) only captures 455Hz eigen-frequency
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SPL [dB]

File Figure Utilities Help

~ |z PltSet 1 [cavitv_ monopole.plt m - kg - s (511 =
* DOMAIN

b Acousticl [acoustic]
~ POINT 1
+ 1 [coordinates = [0.
B f [f]
B Fluid_1X [fix]
[E Fluid_IY [fiy]
Fluid 1Z [fiz

| Loadcase
* 2 [coordinates = [0.

B f [f]

El Fluid_1X [fix]

E Fluid_I¥ [fiy]
A Fluid 12 [fiz

Fluid_ P [fp
uld_Hotentia
A Fluid_vX [fux]

71, 0.36, 0.61]]
[100]
[100]
[100]
[100]

Plot amplitude

Plot real

Plot imag

Plot db_pressure (ref=2e-05 Pa)

Plot db_power lref=1e-12
3] Plot dba_pressure (ref=2e-05 Pa)
Plot dba_power (ref=1e-12 W)
Convert to audic

Convolution
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160 -
150 +
140 -
130
120 -
110
100 -

100 200 300 400 500

Frequency [Hz]



Visualize the output map (1)

(<] Actran 2021
File Fi

Ho me Mesh
o =

x

_

=

2 )

5 .

[w

-] IRE o

Import
Results

Mesh

Analysis

2
Run @ Tools

) —
L : > T‘ é =
— A
Visualization | Properties Cutplane

4 pDrocessing

Viewports: (v 1 | MNew

Display Mesh: {} v

5 ECEE

View Help Sources

“c| Import mesh options x

Loadcase ID: |1 - | e
325

330

Results Selectio 335

-| TOPOLOGIES @ & D

% ~ ¥ *TOPOLOGY 1
J Mesh
E ~ @ NDomains

Import  Import
Recent Me w
" = ew  ggorz2
=
=
i
<
S

Go bhack to
ActranV|

i = i

Import the file

]

350

cavity _monopole map.nff

'O| © visualization X 34
°® — @)= |
.g = Main parameters

& visualization X

~ Main parameters

Quantity

| PRESSURE

Modules

| Map

Operator

| Real Part

| = Apply

= Clear

® Clear All

7,

Plot the

Pressure
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Select the
peak

frequencies
to plot
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Visualize the output map (2)

225 Hz 260 Hz

170 -
160 -

150 1
140 -
130 -
120

110 1 T ——

SPL [dB]

100 -

100 200 300 400 500 (
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Conclusions



Conclusions

« The Frequency response of a cavity has been created « Going further
« Change the cavity geometry to check how the cavity
« The model involved response is modified
- A Frequency Response analysis (DFR) -« Change the source location to check how the cavity

» Finite Fluid component for the cavity response is modified

* A spherical source

 FRF and Map outputs to export the pressure
repartition in the cavity

» The results highlighted

« Different response of the virtual microphones due to
the presence of node at the center of the cavity for
several frequencies
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