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Unit and Constant Definition

cycle := 2-m-rad

-1
Hz := cycle-sec
MWW

&

Air Density : p:=1.21-kg-m 3

Speed of Sound : ¢ = 342-m-sec !
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Part 1 : Thiele-Small Consistent Calculation

Abbreviated User Input (Edit This Section and Input the Parameters for the System to be Analyzed)

Series Resistance

Radd = 0.0-Q

Driver Thiele / Small Parameters : Fostex FE-164 Average Driver Properties

f,:= 48-Hz

R, = 6.6:0

L,.:= 465-mH

Bl := 6.386. o]
amp

Sy = 132.cm?

Vyq = 15.85-liter Adjustments
Qed =.824 All:\z/\ﬂ/:: Re+ Radd

-1
Qug = 35 Qedi= Qed'Re(Re — Raad)

Enclosure Geometry Definition : Model of Internal Air Volume

L= 48:in

Zgriver = 15.5-in
Zport := 46-in

Sp = 31.5:in-10:in

S, = 31.5:in-10-in

Density = 0.25-Ib-ft_ >
Moort := 1.5+0n
Lport == 1.75in

Power := 1-watt

End of Abbreviated User Input

(Internal Height)

(Driver Internal Distance From Top < Height)
(Port Internal Distance From Top < Height)
(Internal Area of the Top End, z = 0)
(Internal Area of the Bottom End, z = L)
(Stuffing density : 0 Ib/ft3 < D < 1 Ib/ft3)
(Inside Radius of the Port)

(Length of the Port)

(Input Power) Applied Voltage Reference ---> R := 8-Q



Pre Formated Geometry and Stuffing Location Input (Only Edit Details Below to Change Defaults)

Ported Box Definition

n_top:= 4
n_open := 4
n_bottom := 4
n_port := 4

Geometry Definition
-1
TR = (S_ - Sp)L
Sp = S + TR-Zgriver

Sp = SO + TR'Zport

Top Section of Enclosure

Section Length

= Xgop-(n_top + 1) !

—
o
|

L¢, = Xgpr(N_top + 1) !

= Xgop-(n_top + 1) !

—
I3)
|

= Xgop-(n_top + 1) !

—
I3)
|

L = Xgp:(N_top + 1) !

Open Section of Enclosure

Section Length

= Xopen-(N_open + 1) !

—
o
|

= Xopen-(N_open + 1) !

—
o
|

Lo, := Xopen-(N_open + 1) !

= Xopen-(N_open + 1) !

—
o
|

—
o
|

= Xopen-(N_open + 1) !

(0 Ib/f3 < D < 1 Ib/ft3)

(n_top > 1) Xtop *= Zdriver

(n_open > 1) Xopen = Zport — Zdriver

(n_bottom > 1) Xpottom := L~ Zport

(n_port>1) Xport == Lport + 0.6-Iport
TR=0m
2
Sp=10.203m
2
Sp =0.203m

(Driver ---> Top of Enclosure)

Initial Area Final Area
SCO,O = Sp SCO’1 = SCO,O - TR~LCO
Scl’o = SCO,l Scl’1 = SCl,O - TR~LCl
Se 07" S°1,1 Se, 1= SC2,0 - TRk,
Seg 0" Scz,l Se 17 SC3,0 - TRl
S, 0 S"3,1 Se, 1= S0

(Driver ---> Port Position)

Initial Area Final Area
SOO,O =Sp SOO’1 = SOO,O + TR~LOO
Sol,o = SOO,l 801,1 = Sol,o + TR~L01
502’0 = Sol,l 502’1 = SOZ,O + TR~L02
503’0 = 50291 503’1 = 50390 + TR~L03
So, 0 S03,1 So, = S

Stuffing Density

DCO := Density
Dcl := Density
Dc2 := Density
Dc3 := Density
Dc4 := Density

Stuffing Density

D00 := Density
D01 := Density
D02 := Density
D03 := Density

D04 := Density



Bottom Section of Enclosure

Section Length

Lbo ‘= Xpotiom® (N_bottom + 1)
Lp, = Xpottom: (N_bottom + 1)
Lp, = Xpottom: (N_bottom + 1)
Lp, := Xpottom* (N_bottom + 1)

Ly := Xpottom: (N_bottom + 1)

Port Section of Enclosure

Section Length

Lpo = Xporr-(N_port + 1)
Lpl = Xporr-(N_port + 1)
Lp2 = Xpor(n_port + 1)

Xport(N_port + 1)
b= Xport(N_port + 1)

Total Amount of Stuffing

2.

]

End of Pre Formatted Default Input

End of Part 1 Input

(Port Position ---> Bottom of Enclosure)

Initial Area
Sp, = Sp
Sbl,O - SbO,l
sz,o = Sbl,l
Sb3,0 - SbZ,l
Sb4,0 - Sb3,l

Final Area

S, =98, +TR-L
b b0.0 by

0,1

S =S TR-L
b blbo + b,

1,1

(Port Inside ---> Port Outside)

Initial Area
Spo’o = T Tport
Spl,O = SpO,l
sz,o = Spl,l
Sp3,0 = sz,l
Sp4,0 = Sp3,l

n_to S + S n_open
S ( Cr,O Cr,l) LD |+ P ° R r,1
2 % 2

Final Area

S =TT,
pO.1 port

= T 2

pl.l' port

S =TT,
p2.1 port

S =TT,
p3.1 port

S =TT,
p4’1 port

Stuffing Density

Dy, i= 0.0t 3
Dy, = 0.0:Ib" 3
Dy, = 0.0.Ib " 3
Dy, = 0.0t 3
Dy, = 0.0:Ib " 3

Stuffing Density

Dp = 0.0t 3
0
-3
D, := 0.0-Ib-ft
1
Dy, := 0.0-Ib-ft
2
Dps := Density
Dp4 := Density

3



Resulting Acoustic Impedance for the Enclosure
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Far Field Ported Box System and Infinite Baffle Sound Pressure Level Responses
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Ported Box System and Infinite Baffle Impedance
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Woofer RMS Displacement
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System Group Delay
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Part 2 : Detailed SPL Response Calculation

Calculation Includes :
Position of Driver and Port on the Baffle.
Baffle Step Defraction for the Driver and the Port.
Floor and Rear Wall Reflection for the Driver and the Port.

Geometry

Coordinate System :
Origin is the lower left corner of the front baffle
X = horizontal direction
y = vertical direction

The variables num_r, n_drv, and n_mth control the number of simple sources used in the
calculations. Increasing each will improve accuracy at the expense of longer calculation times.
Increase each variable until final plotted SPL stops changing at which point the solution has
converged.

Enclosure Geometry Input

dist := 100-m (Front Baffle Distance from Rear Wall > Depth, to Eliminate Rear Wall use 100 m)
stand := 0-m (Height from Floor to Bottom Edge of Front Baffle, to Eliminate Floor use 100 m)
num_r:= 10 (Number of Points per Unit Length of Baffle Edge)

Corner Coordinates

X coordinate Y coordinate

xOO = 8.0-in (Bottom Right Corner)
Xo, = 8.0-in Yo = 61.5-in (Top Right Corner)
Xo, = 0.0:in Yo, = 61.5-in (Top Left Corner)

Xo, 1= 0.0-in (Bottom Left Corner)
depth := 5.5-in (Depth of Enclosure)

Driver Geometry Input

Xgc == 4.0-in (Driver Center x Coordinate)
Ve := 32.0-in (Driver Center y Coordinate)
n_dvr:=5 (Number of Points Across Diameter)

Port Geometry Input

Xme = 4.0-in (Port Center x Coordinate)
Yme == 3.0-in (Port Center y Coordinate)
n_mth:= 4 (Number of Points Across Diameter)

Locate := 0 (0 = Front Baffle Port, 1 = Rear Baffle Port)



Listening Position (Default Location is at 1 m Distance Along the Driver's Axis)

radius := 3-m
MWW
6 := 0-deg
Yp = Ydc
Floor Condition

Reflect:= 0

(Calculation Radius, Effective Radius is Greater if Yp is Changed from Default)
(0 deg is along the Driver's Axis)
(Default Height is equal to Driver Height)

(0 = hardwood or concrete, 1 = carpeted)
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Circular Driver and Circular Mouth Simple Source Pattern with Baffle Edge Outline

Front View Side View

16 Q B -y

1.4t 1.4t

1.2 1.2

1 1

Yd Yd
00 | ©]0)
Ym 0.8} ¢ 5 Ym 0.8}
OO | &B 00
Yo Yo
Sa~] -

0.6 0.6

0.41 0.4r

0.2r 0.2r

0 0.2 0.4 0.6 0 0.2 0.4 0.6
Xd» Xm> Xo Zd4,Zm>Zo

Red sources represent the driver.

Blue sources represent the port.

Black outline represents the baffle edge.

Origin is at the bottom front left corner of the enclosure.
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Plotted Baffle Step and Reflection SPL Response for the Circular Driver Source
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Plotted Baffle Step and Reflection SPL Response for the Circular Port Source
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Plotted SPL Response for the System
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Part 3 : Baffle Step Correction Circuit Design

Input Center Frequency of the Baffle Step and the desired dB of Attenuation.

feenter ;= 250-Hz <--- Input Center Frequency

dB:=14 <--- Input dB of Attenuation

Calculated Component Values User Assigned Component Values
Based on Calculated Values at Left

dB

Re\ 10 20 _ 1/ =3.860Q Parallel Resistor Input Value ---> Rpara"el = 4.0

Rparallel

— - 2546-mH BSC Inductor Input Value ---> Lgsc = 2.5-mH

center

frait
[e]

Plotted Corrected SPL Response for the System
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Ported Box Corrected System and Infinite Baffle Impedance
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Anechoic Polar Response - Free Space

Radius and Frequency Inputs

radius := 1-m (Calculation Radius Along the Driver's Axis)

Y= Ydc (Default Height is Equal to Driver Height)

w := 500-Hz (Calculation Frequency : 10 Hz < o < 1000 Hz where o must be an Integer Value)
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