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2) Acoustics / Pressure Acoustics / Pressure Acoustics, Boundary

Elements (pabe)

Fyzikalni rozhrani se
prida kliknutim na ,, Add“

Select Physics

Search
b (D Recently Used
> % AC/DC
4 )} Acoustics
4 () Pressure Acoustics

) Pressure Acoustics, Frequency Domain (acpr)

ressure Acoustics, Transient (actd)
ressure Acoustics, Boundary Mode (acbm)
ressure Acoustics, Boundary Elements (pabe)
@il) Pressure Acoustics, Time Explicit (pate)
I B Acoustic-Structure Interaction
[= ) Aeroacoustics
0 Thermoviscous Acoustics
b Ultrasound
b Geometrical Acoustics
I+ #'s¥ Chemical Species Transport
b [ Electrochemistry
I == Fluid Flow
4 Heat Transfer
4 IICI(' Optics
b &) Plasma
b ¢ Radio Frequency
I £ Semiconductor

anics

Add

Added physics interfaces:

[fid Pressure Acoustics, Boundary Elements (pabe)

Remove

) space Dimension e Study

Prejit k vybéru studie
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3) Select Study -> Frequency Domain

Select Study

4 ~co Preset Studies

M Frequency Domain
B~ Custorn Studies
~do Empty Study

Added study:
M Frequency Domain
Added physics inte rfaces:

Dokoncit zakladni nastaveni e e
Model Wizard
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4) Global Definitions/ Prameters

Seftings  Properties -1

Parameters

- Parameters

" Narne Expression Value Descriptia
f0 1000[Hz] 1000 Hz Study freg
fall 343[m/s] 343 m/s Speed of s
rho0 1.2[kg/m*3] 1.2 kg/m® Density of
lambdal c0/f0 0.343 m Wavelengl
kD 2*piflambdal 18,318 1/m Wave num
omegal 2*pi*f0 6283.2 1/s Angular fr
x0 0[m] Om Evaluation
y0 0.002[m] 0.002 m Evaluation
- v7s

2 Oim] Om Evalustion Nacist parametry ze souboru
z_table -0.17[m] 017 m Bottomn of
z_floor z_table-0.5[m)] -0.67 m Floor local
y_wiall -0.7[m] -0.7m Wall locati BEM—paramete rS'tXt
£ >

YEE =

Name: Load from File
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5) Component 1 / Geometry 1/ Import 1

Model Builder
- = v St
4 g Untitled.mph [root)

4 Glebal Definitions
Pi Parameters

1iiiin
—
4

=58 Materials
4 [ Component 1 {comp1)
= Definitions
- };\ Geometry 1
Import 1 {imp1)
* Form Union {fin)
sam Materials
E @ Pressure Acoustics, Boundary Elements (p.
| f@s Pressure Acoustics 1 |
I T Sound Hard Boundary (Wall) 1
I T Initial Values 1
S Equation View
A Mesh 1
4~z Study
m Step 1: Frequency Domain
["e. Solver Configurations
-?I_.'l lob Configurations
[ @, Results

Settings  Properties S |
Import
[® Build Selected « [E2 Build All Objects

Label: Import1

¥ |mport

Source:

| COMSOL Multiphysics file~~

Filename:

TAKSEFTDOCLZOMSOLY_EVENTSWZ2 _Konference\20

Browse.. | | Import |

Include result from wvirtual operations

+ Selections of Resulting Entities

Contribute to: | MNone v|| Mew |

[] Resulting objects selection

Show in physics: | Damain selection |

[] Individual ohject selections

Show in physics: | Demain selection

Nacist geometrii
BEM_geometrie.mphbin

Dokoncit akci
stiskem tlacitka
JImport’
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6) Component 1 / Materials / Add Material from Library / Built-in /

Air

Model Builder Settings  Properties
“ —r e s =7 Material
4 G Untitled.mph (root)

Label: Air

4 () Global Definitions
Fi Parameters

52 Materials Geometric Entity Se

lecti

ilm Compenent 1 (comp 1)

ity level: |

Domain

[* = Definitions

4 }f\ Geometry 1

All voids

= Import 1 (imp1)
Form Union_#4

[onm) Infinite void

Manual

All domains

4 o8 Materials
x= Active

All voids

b ags Air (mat)

All domains and voids

el @ Pressure Acoustics, Boundary Elements (p.
| fum Pressure Acoustics 1
I G Sound Hard Boundary (Wall) 1
b G Initial Values 1
S Equation View
£ Mesh 1
4 b Study 1
M Step 1: Frequency Domain
[Pr. Solver Configurations
51] Job Configurations
b d® Results

[ Override

[ Material Properties

w Material Contents
Property

[ | Density
[ |Speed of sound

Variable Valu
rho(p
cs(T[

rho

[

V Materialové Knihovné v sekci Built-In jsou
materialy vlastni jddru COMSOL Multiphysics,
jako je treba vzduch

Jako vypocetni oblast
volime Infinite Void,
nikoli doménu...

W COMSOL



. as

7) Component 1 / Pressure Acoustics, Boundary Elements (pabe)

Model Builder
- T I
4 % Untitled.mph (root)
4 (7) Global Definitions
Pi  Parameters

= -

2t Materials
4 [l Component1 (comp1)
I = Definitions
4 A Geometry 1
[[= Import 1 (imp 1)
Form Union (fin)
4 L5 Materials
b szE Air (matl)

4 [igh Pressure Acoustics, Boundary Elements (p.

I 7B Pressure Acoustics 1
I fmw Sound Hard Boundary (Wall) 1
I G Initial Values 1
2 Equation View
A Mesh1
4 ~do Study 1
M Step 1: Frequency Domain
[ Solver Configurations
£ Job Configurations
b dE Results

Seftings  Properties

Pressure Acoustics, Boundary Ele

¥ Domain Selection

Selection: | All voids -
| | nfiite void —F T |
H -
Active [n 'E']
‘.
Equation

¥ Physics Symbols
Enable physics symbols
¥ Sound Pressure Level Settings
Reference pressure for the sound pressure level:
Use reference pressure for air A
PrefspL =20 [Pa
¥ Symmetry/Infinite Boundary Condition
Condition in the yz plane:
Off -

Condition in the xz plane:

Symmetric/Infinite sound hard boundary

lane position:

wall m
onditicn in the xy plane:

Symmetric/Infinite sound hard boundary -
lane position:

- floor m

- Fyzikalni rozhrani definovat pro Infinite Void

Podminky v rovinach xz a xy
zmeénit z Off na
Symmetric/Infinite sound hard
boundary s parametry y_wall
respektive z_floor
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8) Component 1 / pabe / Normal Velocity 1

i Plochy mdZete ,naklikat’, vybrat pomoci ,Select Box’, nebo
zkopirovat seznam ploch prostrednictvim ,Paste Selection’

Normal Velocity

Label: Mormal Velocity 1 L%l

~ Boundary Selection

Selection: | Manual vl

15 &
16 FE - Definujeme normalovou rychlost
Active 17 |:|<E ,

18 & na rozhranich 15-26, 29-31, 33

19
20

- Override and Contribution
I» Equation

Zmeénte typ normalové rychlosti na

* Mormal Velocity

Trpe: pole rychlosti Velocity’ a jeho
lvrlt,ty “IL—  ypsilonové sloice zadejte velikost
Vo E.m‘/:m;s 0.01 m/S

0 z Y8 COMSOL
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9) Study 1 / Step 1: Frequency Domain

Model Builder -
- = - =t
4 4§ Untitled.mph (root)

4 Global Definitions

Pi Parameters

1111}
=
L]

izi Materials
4 [l Component 1 fcomp 1)
[ = Definitions
4 }‘F\ Geometry 1
& Import1 {imp1)
Form Union (fin)
4 g3 Materials
[ ig= Air (matl)
4 [Tl Pressure Acoustics, Boundary Elements (g,
' T@m Pressure Acoustics 1
I fmw Sound Hard Boundary (Wall) 1
I e Initial Values 1
I» ‘mw Mormal Velocity 1
SHF Equation View
A Mesh 1
4 ~do Study 1
M Step 1: Frequency Domain
[Fee Solver Configurations
5.1 Job Configurations
b B Results

Settings  Properties

Frequency Domain
= Compute

Frekvenci zadejte pomoci
parametru fO (1 kHz)

Label: Frequenc
¥ Study Settings
Frequency unit:

Frequencies: o

Load parameter values:

Vypocet spustite tlacitkem
Compute

| Browse... ||E

Reuse solution from previous step: | Auto - |

I» Results While Salving
¥ Physics and Variables Selection

[] Madify model configuration for study step

L

Physics interface Solve for Discretiz

Pressure Acoustics, Boun... £ | Physic

{ >

I Walues of Dependent Variables
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BEM Postprocessing
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10) Results / Data Sets / Grid 3D 1

Settings ~ Properties

Grid 3D

[&m] Plot

Label:  Grid 3D 1 =

v Data Nastavte limity pro osy vy a z tak,
— ’ aby se vysledky vykreslovaly
Dataset: | Study 1/Selution 1 (sol1) | |3

Only globally defined expressions can be ew pOUZG \Y) IeVém hornllm kvadra ntU

¥ Parameter Bounds

First parameter

Mame: X
Minimum:  -0.73
Maximum:  0.73
Second parameter
MName: ¥
Minimurm:  y_wall
Maximurn: 1

Third parameter

Mame: z

W COMSOL

Minimum:  z_floor

Maximum: 047
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11) Results / Acoustic Pressure (pabe) / Multislice 1

Definujeme rezy v osachy, z
pomoci souradnic, volbou
Coordinates. Pro osu y zvolime
souradniciy_wall a pro osu z
souradnici z_floor

Upravte Color Range tak, aby
vykresloval hodnoty od -2 do 2 Pa

\

Settings  Properties
Multislice
Plot
Expression =h -
Expression:
pabep_t
Unit:
Fa
[] Description:
Total acoustic pressure field
I Title
¥ Multiplane Data

x-planes

Entry method: | Mumber of planes

Coordinates

3 y_wall
Coordinates
Coordinates: z_floor

¥ Range

Manual color range

Minimum: -2

Maximum: 2

W\ COMSOL
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12) Results / Sound Pressure Level (pabe) / Multislice 1

Settings ~ Properties

. . v ’ hultislice
Znovu definujeme fezy v osach y, z Pl
pomoci souradnic, volbou —— 2]
¥ Data
Coordinates. Pro osu y zvolime —— -r=
souradniciy_wall a pro osu z « Expression He & -
souradnici z_floor R
Unit:
dB “
[] Description:
Sound pressure level
[ Title
~ Multiplane Data
%-planes
Murnber of planes -
1
Coordinates -
y_wall m |l
Coordinates - ‘. COMSOI—'
Coordinates:  z_floor m |_rm|
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13) Results / Polar Plot Gorup 4 / Far Field 1

1) Do nové vytvorené skupiny Polar
Plot Group 4 pridejte graf typu Far

2) Vynasenou veli¢inou

je pabe.Lp v dB

Expression:

pabelp

Unit:

dB

[] Description:
Sound pressure level
L Title

¥ Evaluation

. Angles
Fleld Murnber of angles: 90
3 Normal Velocity 1 Plot - Restriction: | Manual v
%- Equation View ip start -90 deg
A Mesh 1 Plot In ' v v (p range: 180 deg
4~ Sty B tine Graph 3) Zménte parametry .
. Compute beam width: | Off "
m Step 1\Frequency Domain I Point Graph
I» [fn. Solver Gonfigurations & 1 Center
: vykresleni
5] Job Configurations @ Global x: 0
4 [ Results [E Table Graph ¥ 0
PP
4 I B::r T‘b‘&Nyquist More Plots > E N | ©
i ) orma
Egi 2\, Far Field I Add Image to Export " ]
nd 3o '
- Copy as Code to Clipboard 14 . I'4 ]
bl Views i G h d . :
B Do Values - [ S Rovinu vyhodnoceni Far 1
B Tables . . . . o v . Evaluation distance
I\l Acoustic Pressure, Boundaries (p %j Duplicate CtrlShift-D Fleld SI m uzete ZObraZ|t Radius: RO
4 Nl Acoustic Pressure (pabe) Il Delete Del Ref directi
S Multislice 1 @ | Dissble & ’ I &4 k . erence direction
ol > timto tlacitkem: 0
™ curface | IE_|;I Rename F2 v 1
4 @ Sound Pressure Level (pabe) Settings 4 0
45 TU|t;S|iCE1 Properties | Preview Evaluation Plane |
ine EE
™ Surface 1 7] Help F1
4 &) Polar Plot Group 4 - [T o ‘. COMSO'—




