
p A B( )
A B

A B
 j 1 ρ0 1.17 c 345

Mark Audio Alpair-6M 3.5"

RE 3.6 fS 63 LE 128.7 10
6



SD 36.3
1

100
2

3.63 10
3

 (m^2) 

(m)
a

SD

π
0.034

VAS 4.8
1

1000
 4.8 10

3
 (m^3) 

QMS 2.76 QES 0.45 QTS p QMS QES  0.387

Mechanical Components

CMS

VAS

SD
2

ρ0 c
2


2.616 10

3


MMS
1

2 π fS 2 CMS
2.44 10

3
 MMD MMS 2

8 ρ0

3 π
2

 a
 SD

2
 2.195 10

3


RMS
1

QMS

MMS

CMS
 0.35 Bl

RE

QES

MMS

CMS
 2.78

ZM f( ) j 2 π f MMD RMS
1

j 2 π f CMS
 Define mechanical impedance

Acoustic Components, using infinite baffle analysis

RA1

0.4410 ρ0 c

π a
2


4.904 10

4
 RA2

ρ0 c

π a
2


1.112 10

5
 Front components

CA1
5.94 a

3


ρ0 c
2


1.675 10

9
 MA1

8 ρ0

3 π
2

 a
9.3

ZAF f( ) p j 2 π f MA1 RA2 p RA1
1

j 2 π f( ) CA1

















 ZAB ZAF Define acoustic impedances



Voice Coil Impedance

Zmot f( )

Bl( )
2

SD
2

ZM f( )

SD
2

ZAF f( ) ZAB f( )

 Define motional impedance of voice coil

ZL f( ) j 2 π f LE

ZVC f( ) RE ZL f( ) Zmot f( ) Add to RE, making ZVC with no electrical inductance

10 100 1 10
3 1 10

4
1

10

100

ZVC Modeled

Modeled ZVC vs. Frequency

Frequency (Hz)

Im
pe

da
nc

e 
(O

hm
s)

ZVC f( )

f

Closed Box Design

QTC
1

2
 QMC 3.5 QEC

QMC QTC

QMC QTC
0.886

α

QEC

QES









2

1 2.878

VAB

VAS

α
1.668 10

3
 VB

VAB

1.2
1.39 10

3
 fC fS 1 α 124.059

CAB

VAB

ρ0 c
2


1.198 10

8
 MAD

MMD

SD
2

166.558 RAB

1 α QMS

QMC
1







RMS

SD
2

 1.468 10
4



CAT

α CAB

1 α
8.889 10

9
 MAC

1

2 π fC 2 CAT
185.158

MAB MAC MAD MA1 9.3



Vented Box

QTS 0.387 QL 20

h 1 α 1.286 q 1 BL4 Alignment!

VAB

VAS

α
3.733 10

3


fB h fS 63 Helmholtz resonance frequency

fL q fS 63 Lower cutoff frequency

CAB

VAB

ρ0 c
2


2.68 10

8
 RAL

QL

2 π fB CAB
1.885 10

6


ap 0.0125 Choose a 2.5cm port diameter

RA1P

0.4410 ρ0 c

π ap
2


3.626 10

5
 RA2P

ρ0 c

π ap
2


8.223 10

5


MA1P

8 ρ0

3 π
2

 ap
25.29

CA1P

5.94 ap
3



ρ0 c
2


8.331 10

11


MAP
1

2 π fB 2 CAB
MA1P 212.823

SP π ap 2 4.909 10
4



LP MAP

SP

ρ0
 1.462

SP

π
 0.071 100 LP 7.102 (cm) Calculate port length

fC fS 1 α 95.253

CAT

α CAB

1 α
1.508 10

8
 MAC

1

2 π fC 2 CAT
185.158

MAB MAC MAD MA1 9.3



Internal Box Dimensions

LW 0.012 Wall thickness 12mm (1/2")

VPORT SP LP LW  2.897 10
5

 Calculate in-box port volume

VD 6 10
6

 2 3( )
4


12

3

1










0.0254

3

1









 2.202 10
4

 Approximate in-box driver volume

d 0.1VTOT VAB VPORT VD 3.982 10
3



Given
w 0.1 h 0.1 Use 0.6x1x1.6 ratio

d w h VTOT=
w

h

0.6

1.6
=

d

w

1

0.6
=

h

d
1.6=

d

w

h











100 Find d w h( )

16.067

9.64

25.707











 (cm)


