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VAC Toolbox

 The VAC Toolbox muffler module has been thoroughly updated
and is current with the latest MATLAB version. It runs with
MATLAB Runtime 9.9 which can be accessed on the
MathWorks website.

* The software does not require you to have MATLAB.
« Software is available to VAC members.
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Transfer Matrix Method Based

Assumes that all elements are in series with each other.
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User Interface

+*

Environment Setting

Calculate Parameters Source Impedance Velocity Source tab | Pressure Source tab Calculate

Start Frequency (Hz) 10 ®) Anechoic Zs=pc
Step size (Hz) 10 Velocity Source Four Pole Parameters

Infinite Z5=0
SRR (G2 3000 ®) Constant Particle Velocity (m/s) 1

YO™(A - iA), Transmission Loss
GREISpos) 343 Y0 is Characteristic Impedance

U; ut | Load Velocity Si Fil
Fluid Density (kg/m3) 121 Constant A 0.707 ser inp oad Velocity Source File
Insertion Loss
Default Temperature 20 User Input file:
End Correction Anechoic End v Loadimpetajcelile
Plot and Set Pressure at Opening
Set

Muffler Modeling
Element Library

| — | — _
'
1 [}
: 1 | . e Add nto Model
| ! '
®) Uniform Tube Helmhoitz Resonator Quarter-Wavelength Tube Extended Inlet’Outlet Series Impedance
Parameters Parameters Parameters Parameters Parameters
Muffler Overview
®) Element 1 Element 2 Element 3 Element 4 Element 5 Element 6 Element 7 Element 8 Element 9 Element 10
Remove
New Case

N/A N/A NIA N/A N/A NIA N/A NIA N/A N/A
@ (=} -] @ @ (= (= @ " w Save project

off On  Off ( On Off On  Off (_ On Off On  Off On  Off | On Off ( On Off Oon
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Environment Settings

[«
Environment Setting
Calculate Parameters Source Impedance Velocity Source tab | Pressure Source tab Calculate
Start Frequency (Hz) 10 ®) Anechoic Zs=pc
Step size (Hz) [ 10 Velocity Source Four Pole Parameters
Infinite Zs=0
End Frequency (Hz) 3000 @) Constant  Particle Velocity (m/s) | 1
' YO*(A - iA), Transmission Loss
Fluid Speed (m/s) 343 Y0 is Characteristic Impedance
input Vel Fil
Fluid Density (kg/m*3) 121 Constant A 0.707 Userinput | Load Velocity Source File
Insertion Loss

Default Temperature 20 User Input file:
End Corection Anechoic End ¥ Load Impedance File

Plot and Set Pressure at Opening

Set
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Muffler Modeling
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klement Library

Sl
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ot () On

off () on
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of () on
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of(C Bon or( B on
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! i Add into Model
H H 1
®) Uniform Tube Helmholtz Resonator Quarter-Wavelength Tube Extended Inlet/Outlet Series Impedance
Parameters Parameters Parameters Parameters Parameters
Muffler Overview
®) Element 1 Element 2 Element 3 Element 4 Element 5 Element 6 Element 7 Element 8 Element 9 Element 10
Remove
New Case

N/A N/A

e e Save Project
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Define Elemen
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t Parameters

Cieal s Se=]| @ = =
D —_— L D
L i H ! !
1 1
i i i 1
1 1
Neck Dameter O [ S ;
s et
Length L 10 Dsameter O 1 o o ‘mmm\a
v Lenpint D nen T mamatar
“Temperature C 20 Cul-Off Frequency om—a v . RS ERdCaAe ol
Tempatatue ¢ »
Tongaratis C £
Element Name uniorm_tubo inch () mitimeter oK Eomeniama  [TA_wavelongh b oK
Element Name Moz _resonator oK
[&] Ky o |[@][=
Extended Inlet () Extended Outlet
— 12 — — 12 — :
D > |
— L —
1
D1 D2 D1 D2
S| | — Diameter of Hole 0.0001 Thickness T 0.001
1 1
ESE Diameter D 1 Porosity (%) 0.08
Dynamic viscosity 182e-05 Temperalure C 20
(kg/m-s)
Length L2 1 Temperature C 20
Distance between neighboring holes in axial direction La 1
"
Diameter D1 1 Element Name extended_injoul Distance between neighboring holes in circumferential direction :  Lb 1
Diameter D2 2 inch ) millimeter OK
Element Name | series_impedance | inch , millimeter oK
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Temperature for each element
may be considered.
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Calculation

|

Environment Setting

Calculate Parameters Source Impedance Velocity Source tab Pressure Source tab Calculate

Start Frequency (Hz) 10 ®) Anechoic Zs=pc
Step size (Hz) 10 Velocity Source Four Pole Parameters

Infinite Z5=0
End Fraquency (H:) 3000 *) Constant Particle Velocity (m/s) 1

YO*(A - iA), Transmission Loss
RO 343 Y0 is Characteristic Impedance

User input | Load Velocity Source File
Fluid Density (kg/m*3) 121 Constant A 0.707 inpu ity i
Insertion Loss
Default Temperature 20 User Input file:
End Correction AnechoicEnd v Load Impedance File
Plot and Set Pressure at Opening
Set

Muffler Modeling
Element Library

\
-ﬂ
|

f—— | — ——
'
1 i [
i | | | ) — | avdinto Mode
| S o
®) Uniform Tube Helmholtz Resonator Quarter-Wavelength Tube Extended Inlet/Qutiet Series Impedance
Parameters Parameters Parameters Parameters Parameters
Muffler Overview
®) Element 1 Element 2 Element 3 Element 4 Element 5 Element 6 Element 7 Element 8 Element9 Element 10
Remove
New Case

N/A NiA N/A N/A N/A N/A NiA NIA NiA N/A
e 0 e O O 6 6 0 e 6 Save Project

off ( )on  of Hon of( _Bon Off on ofi(_ _Bon of( )on  off ) on off Hon o B on
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uffler Modeling Workflow

[«

PEnvironment setting

Calculate Parameters Source Impedance Velocity Source tab Pressure Source tab Calculate
Start Frequency (Hz) 10 ] ®) Anechoic Zs=pc
Step size (Hz) 10 Velocity Source Four Pole Parameters
Infinite Zs=0
FWREEGE) 3000 | ®) Constant Particle Velocity (m/s) 1
YO*(A - iA), Transmi Loss
Fluid Speed (m/s) 343 Y0 is Characteristic Impedance
User input | Load Velocity Source File
Fluid Density (kg/m*3) 121 STEEE A (A g 0
Insertionfoss
Default Temperature 20 User Input file:
End Correction Anechoic End v Load Impedance File
Plot and Set Pressure at Opening
Set
rETRTENTUTTy
Element Library
.:
— [ — — | —
| — L
@) Uniform Tube Helmholtz Resonator Quarter-Wavelength Tube Extended Inlet/Outiet Series Impedance
Parameters Parameters Parameters Parameters Parameters
LR A
®) Element 1 Element 2 Element 3 Element 4 Element 5 Element 6 Element 7 Element 8 Element 9 Element 10
Remove

N/A- N/A  N/A N/A N/A N/A- N/A  N/A N/A

New Case

N/A NIA NIA N/A NiA NiA N/A N/A N/A NIA
e e e 0 e G e 0 e O Save Project

off yon off( Bon ofi yon off ( yjon of( Won of( Pon of( yon off( Hon ofi( B on
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Transmission Loss Quarter Wavelength Tube

Uniform Tubes:
D =1inch;L=10inch

Quarter Wavelength Tubes:
Branch Diameter = 1 inch

I 1 I 1 — H
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1 — 1 » |1 > 1
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el i Transmission Loss (dB)
Element Library 3B
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‘@
© 15¢
e e £
utrier Uverview w
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Frequency (Hz)
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ransmission Loss Helmholtz Resonator

Uniform Tubes:
D =1inch;L=10inch

Y Helmholtz Resonator:
Neck Diameter = 1 inch
Neck Length = 10 inch
Volume = 10 cubic inch

i ii EE ) i (neck end correction used)
I Il ] |
1 I 1l |

Element Library
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S
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E 45l
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Transmission
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Loss Simple Muffler

With quarter wavelength tube

Muffler Overview

Transmission Loss (dB)
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E T
uniform_tube helmholiz_reso... 1/4_wavelength... uniform_tube
- - - -
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Without quarter wavelength tube

Muffler Overview
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Compare with SIDLAB

Helmholtz Resonator:
Neck Diameter = 1 inch
Neck Length = 10 inch
Volume = 10 cubic inch
(neck end correction used)

Quarter Wavelength Tubes:
Branch Diameter = 1 inch

:

4

Branch Length = 10 inch

" Transmission Loss (dB)
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VAC Toolbox

o
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Transmission Loss [dE]
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Transmission Loss SEC
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Insertion Loss SEC
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