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a P project_real_3.mph froot)
4 () Global Definitions
i Parameters
= Materials
4 W Component 1 fcomp7)
4 = Definitions
= Variables 1
3= Variables 2
a= Variables 3
W Average 1 (sp7)
w soft surfaces
L Boundary System 1 (sys7)
View 1
a A Geometry 1
1) Block 1 (blk1)
0 Sphere 1 (sph)
[ Block 2 ¢hik2)
= Work Plane 2 {wp2)
50 Extrude 2 fext?)
[ Block 3 (bik3)
(=h Difference 1 (dlif1)
1] Block 4 (hlk4)

T

¥} Settings

Parameters

¥ Parameters

M

Name Expression Value
alpha_s 0.56 0.56
alpha_h 0.2 0.2
P 0.01[mW] 1E-5 W
alpha_doop0.08 0.08
TL door 15 15

=

Name:

==

alpha_s : &, An}
alpha_h : &, H}Et
alpha_door : &

Bescription

Absarption Coefficient o...

Absorption Coefficient o...
Power of the speaker
Absorption Coefficient o...

Transmission loss of door

L=in] S8
TL_door : &
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Model Builder ~ & Settings
< sSrERE- Wall
~ | Point 1 (pt7, ~
I b«.lv—lkewilg G Label:  hard wall

|E| Form Union (fin)
I %F Materials
4 &5 Acoustic Diffusion Equation @a
W Acoustic Diffusion Model 1
4 B Room 1
‘= hard wall
‘= soft material
‘m Wall 3
® |nward Energy Flux 1
W Initial Values 1
= Room Coupling 1
& Room 2
® Room 3
= Room Coupling 2
& Room 4

= Room Coupling 3

= Room Coupling 4

I A Mesh 1
4 "9t Study 1
I~ Step 1: Stationary
[ T P PR S YR
L4 >

Boundary Selection

Selection: | All boundaries

[on ]

Active

1
2
3
4
5
a

{rvenrridAdan)

> Override and Contribution

> Equation
¥ Wall Abso

Absorption coefficient:

@ alpha_h

e coefficient model:

Modified Eyring type

Maodel Builder
= t1=s~-5=18
[ Point 1 got1) ~
bl View 13
E Form Union (#in)
[ %5 Materials

~ & Settings

Room Coupling

it
4

Label: Room Coupling 2

Boundary Selection

Selection: | Manug[/ vl

4 < Acoustic Diffusion Equation (aa
8 Acoustic Diffusion Model 1

4 W Room 1 @ /)Z/ EE
® hard wall - [_,l
= soft material Active u L]

B

= \Wall 3

oom Coupling 1
® Room 2
® Room 3 3
‘= Room Coupling 2
& Room 4
® Room Coupling 3

> Override and Contribution

Equation

ransmission Loss

Room couplingdil
S &4 ¢

Transmission loss:
= Room Coupling 4

b A Mesh 1 TL TL door dB
4 "95 Study 1
I~ Step 1: Stationary
[ R S FPONRP N TSN Y | [ Constraint Settings



EI%I %;I _+_7 I'I Physic model

Home Definitions Geometry Materials Physics Mesh Study Results

Select Physics Acoustic Diffusion Equation

| Search | The Acoustic Diffusion Equation interface solves a diffusion equation for the acoustic

L Acoustic-Structure Tnteraction energy density distribution for room acoustics. It is applicable for high-frequency acoustics

b B Aeroacoustics a when the acoustic fields are diffuse. The diffusion of the acoustic energy density depends
, on the mean free acoustic path and thus on the room geometry. Absorption may be
I Thermoacoustics . . . .
- _ _ applied at walls and a transmission loss may be applied when coupling rooms. Increased
4= Eeornetncal Acoustics diffusion due to room fitting can be added. Material properties and sources may be
+ Ray Acoustics (rac) specified in frequency bands.
1 Acoustic Diffusion Equation (ade)
» 22f Chemical Species Transport v The interface is well suited for quick assessment of sound pressure level distribution inside

buildings and other large structures. Compared to a ray acoustics simulation this interface
does not include any phase information, direct sound and early reflections. The interface
Added physics interfaces: supports stationary studies for modeling a steady state sound energy or sound pressure
level distribution. A time dependent study can be used to determine energy decay curves
and reverberation times. The reverberation time of coupled and uncoupled rooms can also
be determined using the eigenvalue study. The eigenvalue is directly related to the
exponential decay time.
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Settings
Variables

Active

¥ Variables

»

Name Expression
A A*pi*RA2
J P/A
x1 sp1(x)
y1 spliy)
z1 sp1(z)
r1 sqri((ex1)A2+(y-y1)...
11 P/(4*pi*r1A2)
z0 ade.c*ade.rho
R 0.1[m]
p_2 11*z0

m

W/m?2
kg/(m?s)
m
kg?/(m?...

| ATH

Description

Total area of speaker
Inward energy flux

x coordinates of center...
y coordinates of center...
z coordinates of center...
distance from the speaker
sound intensity

sound impedance

radius of speaker

pressure squared in the...

HAZre] 23

Settings
Variables

Label: Variables 2

Geometric Entity Selection

Geometric entity level: | Domain

Selection: | Manual

1

Active

¥ Variables

"

Name Expre

sound 10*log10((ade.psq+p_2)/ade.pref SPLA2)

modified sound pressure level...

SPL = 10log

2

p

2

Pref

[dB]
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ol 2| 721, "A3TSIsL,

Wikipedia, “Sound Pressure” ,
https://en.wikipedia.org/wiki/Sound

, SESTAL 1999

ressure#Sound

ressure_level,

(2016.09.20)
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https://en.wikipedia.org/wiki/Sound_pressure#Sound_pressure_level




: 22 (sound pressure)
: XA (particle velocity)

intensity at
surface of sphere

sphere area
4nr?

SOUrce powsr
=

The engrgy twice as far from the 21'
source |4 spraad cwer folr imas
the area, hence cne-fourth the intensity. 31'

I(r) = P/A(r)=P/4x r*

P : sound power
A(r) : HIX|E rol o] Z4l0]

20



=
55 Ax

Model Builder v & Settings 1 vi. z102
- } &~ STEL=~ Variables Xl,yl, 2 o { o
” O X X
4 @ project_real_3.mph (root) (on 0] SDeaker_I -'l;'l = TIII
4 () Global Definitions E*I
Fi' Parameters Active
i Materials
4 W Component 1 fcomp1) v Variables o o
4 = Definitions 0 r1_§ sDeakergl‘_I
@~ Variables 1 Name Expression Unit Description 7-|E_I E*I
°" Variables 2 A A*ppPRA2 m? Total areaof speaker
°" Variables 3 J P/A W/m2 nward energy flux
AN
Av;etragre; 16pT) x1 sp1(x) m x coordinates of center...
& soft surfaces . .
A=/ Boundary System 1 (sy57) y;l Spliyjl = Y coor;i-ma;ces O: cen:rcer... SOU nd IntenS|ty
) z spl(z m z coordinates of center..
bR View 1 — — 2
4 A gometry 1 r1 sqrt((ex1) M2 +(y-y 1) distance from the speaker I(r) - P/A(r)_P/47r r
o 7 Block 1 (bk7) [1 P/4*pi*r1 A 2) W/m2 sound intensity
Sphere 1 (sph?) z0 ade.c*ade.rho kg/(m2-s) | sound impedance
T Block 2 (b/k2) R 0.1[m] m radius of speaker
I ¥~ Work Plane 2 (wp2) p_2 [1*z0 kg?/(m2-... pressure squared in the...

=0 Extrude 2 (ext2)

[ Block 3 (blk3)

(L) Difference 1 (dif1)
[ Block 4 ¢blk4)
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a W project_real_3.mph froot)
4 (5 Global Definitions
Fi Parameters
! Materials
4 @ Component 1 (comp1)
4 = Definitions
3= Variables 1
3= Variables 2
" Variables 3
M Average 1 (spT)
@ soft surfaces
J=| Boundary System 1 (sys7)
b L view 1
a A Geometry 1
(0 Block 1 (blk7)
) Sphere 1 (sph1)
(1) Block 2 (bik2)
I = Work Plane-2-p)
5 Extrude 2 fext2)
L1 Block 3 (bik3)
[;]'I Difference 1 (dlif1)
| Block 4 (bik4)

¥ | Settings
Variables

ON D|

Active

¥ Variables

3
Name

A
J
x1
v1
z1
I
11
z0
R

p_2

Expression
A*pi*RA2
P/A

sp1(x)
spl1(y)
sp1(z)

sqrt((x-x1)"2+(y-y1)...

PAA*Di*H1 A2)
ade.c*ade.rho
0.1[m]

11*z0

Unit

W/m?2
kg/(m2s)
m
kg2/(m?2...

Description

Total area of speaker
Inward energy flux

x coordinates of center...
y coordinates of center...
z coordinates of center...
distance from the speaker
sound intensity

sound impedance

radius of speaker

pressure squared in the...
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