=

Driver in a Ported Transmission Line - Acoustic and Electrical Response

&

Software: by Martin J. King

e-mail MJKing57@aol.com

Copyright © 2002 by Martin J. King. All Rights Reserved.

Unit and Constant Definition

cycle := 2-m-rad

-1
Hz := cycle-sec

Air Density : p:=121'kgm 3

Speed of Sound : ¢ := 342-m-sec !

4/25/03

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

Radd = 1-Q

Driver Thiele / Small Parameters : Lowther DX2 Average Driver Properties

fy:= 55.6-Hz

Re = 7.1-Q + Raqq

Lyc:=0-mH

Bl = 9.08. 210
amp

Sq:= 206-cm”

Enclosure Geometry Definition

L:=42-in

Zdriver := 6-1n

Zport := 38-in
Sg = 9.5-11-in”
SL:= 9.5 11-in”

Density := 0.25-1b-ft
Iport := 2.0-in

Lport == 2.0-in

3

Vq = 45.1-liter

Qea = 0.33-(Re)-(Re — Ragd)” '

Qmg = 4.02
1
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Qui=| o=+
‘ [Qed de)
Qtg = 0.344
(Height)

(Driver Distance From Top < Height)
(Port Distance From Top < Height)
(Area of the Top End)

(Area of the Bottom End)

(Stuffing density : 0 Ib/ft3 < D < 1 Ib/ft3)
(Radius of the port)

(Length of the port)



Ported Box Definition
n top = 4
n open = 4
n_bottom := 4
n_port := 4
Geometry Definition
TR = (S — So)L~ '
Sp = So + TR zgriver

SP = SO + TR'ZpOI’t

Top Section of Enclosure

Section Length
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Open Section of Enclosure

Section Length
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= xopen-(n_open +1) !
= xopen-(n_open +1) !
Ly = xopen-(n_open +1) !
= xopen-(n_open +1) !

-1
= xopen-(n_open +1)

(0 Ib/ft3 < D < 1 Ib/ft3)
(n_top > 1)

(n_open > 1)
(n_bottom > 1)

(n_port > 1)

TR = 0m
2
Sp = 0.067 m

Sp = 0.067 m”

Xtop = Zdriver
Xopen -= Zport ~ Zdriver
Xpottom ‘= L = Zport

XpOI’t = LpOI’t + 0'6'rp01't

(Driver ---> Top of Enclosure)

Initial Area
SCO’O =Sp
S°1,o =S¢
SCz,O:: Se, |
S°3,0 =S, |
S°4,0:: Sey |

(Driver ---> Port Position)

Initial Area
SOO’O =Sp
S°1,o = S00 1
Soz,o =S,
S°3,o =50, ,
SO4,0 = S°3 1

Final Area
S =S — TR-L
0,1 .0 %
S =S — TR-L
i 0 i
S =S — TR-L
%1 %0 %
S =S — TR-L
C3’1 C C3
S =S
04’1 0
Final Area
S =S + TR-L
0,1 .0 %
S =S + TR-L
%11 ) o
S =S + TR-L
%1 %0 i)
S =S + TR-L
031 %30 03
S =S
04’1 P

Stuffing Density

DCO = Density
DCl = Density
DC2 = Density
DC3 = Density
DC4 = Density

Stuffing Density
D°0 := Density
D°1 := Density
D02 := Density
D03 := Density

Do, = 0.0-1b-ft
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Bottom Section of Enclosure (Port Position ---> Bottom of Enclosure)

Section Length Initial Area Final Area Stuffing Density

L, = Xbottom:(n_bottom + 1)” ! Sy = SP oy | = Sb, o+ TRLp, Dy i= 0016 3
Lp, = Xbotiom(n_botiom + 1)” ! b, = Sb, | So, = Sb, , + TRLp Dy i= 0016 3
Lb, = Xbotiom(n_botiom + 1)” ! b, ,= b, | Sh, = Sb, , + TRLp, Dy i= 0016 3
Lb, = Xbottom:(n_bottom + 1)” ! Sh, = Sb, | So, = Sb, , + TRLp, Dy, i= 0016 3
Lb, = Xbottom(n_bottom + ! S, = b, | b, | = SL Dy, = 0.0:1b-ft" 3

Port Section of Enclosure (Port Inside ---> Port Outside)
Section Length Initial Area Final Area Stuffing Density
Lp = Xport(n_port + 1) ! Sp. = TIport p = n~rp0rt2 Dp = 0.0-1b-ft 3
0 0,0 0.1 0

Lp, = Xport (n_port + 1) ' Sp, 0= Sp, 4 Sp, = TTport Dp, = 0.0 1At
Lp, = Xport (n_port + 1) ' Sp, 0= b, | Sp, = TTport Dp, = 0.0 1At
Lp, = Xport(n_port + 1) ! Sp, 0= Sp, | Sp, = TTport Dp, = 0.0-Ib-f” 3
Lp4 ‘= Xport (n_port + 1) ! Py o Sp3’1 D, = n~rp0rt2 Dp4 = 0.0-Ib-ft 3
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Resulting Acoustic Impedance for the Enclosure

1-10
Q
<
2
2 100
%D 7. Ill N
= al"l l/l \ /l\\
g 10 —= 7 TS
Fﬁ p-c N\
9
2. | —
£
0.1 3
1 10 100 1-10
r-do-Hz '
180
o0
Q
< 90
[
g v
= arg(z"‘l) \ ~\ [ \
e WAV
§_ A N
3 —90
£
~180 3
1 10 100 1-10
r-do-Hz !
Frequency (Hz)

Velocity at the Terminus of the Ported Box for a 1 m/sec Driver Excitation
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Far Field Ported Box System and Infinite Baffle Sound Pressure Level Responses
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Woofer and Terminus Far Field Sound Pressure Level Responses
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Ported Box System and Infinite Baffle Impedance
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Woofer Displacement
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System Time Response for an Impulse Input
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Sound Pressure in Time Domain
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TL System Group Delay Calculation

q:=2,3..1000
Removing the Phase Change Associated with the 1 meter Measurement Distance
M ( ( R ( ( )
p expj—l + 2-m,arg| p exp]—l
° c ) % c )

Pangle = lf(arg(po eXP(J —-1'm, <0,arg
: )

Panglequl - P angleq_1

0qi= -
d 2-do
Phase Angle of System Pressure
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Port Air Velocity (< 10 m/sec / 342 m/sec = 0.03)
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Vportr =
TC'I'port
1.8
v — 18—
| porty, sec
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