Extended enclosure calculation:

On this page you can calculate enclosures with up to 3 chambers and up to 6 ports. If all Thiele
Small parameters are known, then you can calculate:

sound pressure frequency response

—  step response

- group delay time

- velocity of diaphragm air in port

- displacement of diaphragm and air in port

- 1mpedance response.

Here you can find examples for:
1. Bassreflex enclosure
2. Compuond enclosure (Bandpass enclosure)



1. Bassreflex enclosure

The easiest ported enclosure uses only one chamber and one port. That means that in this case the
online calculator uses only chamber Vg, and i.e port 1. All other chambers Vg, and Vg, must be
deactivated by using very high volumes (i.e. Vro=Vg=1e9 liter).

Because we are using only port 1, all other ports must be deactivated. To do this you must make all
of these other Rap's very high (i.e. 1e30 acoustic ohms).

Enclosure variant:

To calculate the sound pressure frequency response, step response etc. you must declare which
chambers you are using.

The sound pressure frequency response of a vented enclosure is calculated from shares of sound
pressure of the speaker, the ports and of enclosure leakages.

Finally for a vented enclosure you must check mark Vg;:

Enclosure variant:

Calculated sound pressure ete. outside of

‘® ygy (diaphragm + Portl + Port2 + Port3 + Portd + Enclosure losses (¥R}

) WR1 + VA2 (diaphragm + Portl + Port3 + Portd + PortS + Enclosure losses [WR1 + WR2!
) wR1 + WRz+ WF1 (Port3 + Fortd + FortS + Porté + Enclosure losses (VR + VR2 + WELM

" wr1 + VR [Port + Port3 + Fortd + Porté + Enclosure losses (VR1 + VLl

The input fields now look like this:

Thiele Small Parameter Enclosure Parameter:
Arvention: If you chose Rap = 0, then you are calculating Rap for airin pore. (losk ar the example diagram for acoustic

Aftention: You can put in your own ThielesSmall-parameter only if the speaker-select "parameterinput” is sl o o)

selected. To display diagrams you must fill in all apprapiate fields (zeras disables the curves)

Phase of Sound Pressure Frequency Response

Speaker: |parameterinput - Enclosure volume Va1 (Literk: 188
Resonance frequency fs (Hz: =7.001 R
Was (Liter): EL Rals 224000
ors: 0.5 Enclasure wolums WRa [Litarl: 1000000000
Ons: 155 == QEs=0.45 Reg
DC woice-coil resistance R (Dhm) 5.2 RaL: 1000000000
Woice-coil inductance Lg (mH): Enclesure volume Wiy (Licer): 1000000000
Effective area of the diaphragm Sp (em?); [1361 =iz (l3=19.16 @l Rag
S — RaL 1000000000
Electrical input pawer P o (W) 1 Partl: Vent diameter [cm: 5 —= 119,63 em?)
Rg (Ohmb: == Qe=0.45 => Qr=0.35 Went length (em) 153
Rap
Part2: Vent diameter (cm): == (0.00 cm?
Part4 “ent length (zm}
Rap 1.0E+320
Part3: Vent diameter (cmb: == (0.00 cm?

Want lznath (em)

VR VE1 Rap 1oE+20

Portd: Vent diameter (cmb: == (0.00 cm?

Partz

“ent length (em)
Port2 Part Partg Rap 1.0E+20

|—| : : PortS: Vent diameter (cmb: == (0.00 cm?

Want lznath (em)

Rap: 1.0E+30

Parts: Vent diameter [cm}: == (0.00 cm?)

Went length [em)
Rap: 1.0E+30

Air temperature (70 20 == Cair: (343.5 mfs)
VRz2 Parls

Enclosure variant:

Caleulated sound prassure ete. sutside of:

@) yry  (diaphragm + Portl + Port2 + Portd + Portd + Enclosure losses (WRL)

_WR1 + YRz (diaphragm + Portl + Port3 + Portd + PortS + Enclosure losses (Vg1 + YRz
‘U WR1 4 VRz+ V1 (Port3 + Portd + PortS + Ports + Enclosure losses [VRL + VR2 + vr1l)

U wRy+ ¥RL (PortZ + Portd + Portd + Port6 + Enclosure losses (vR1 + Vel

calculate



As a result you will see the following diagrams:




2. Bandpass enclosure
For an easy compound enclosure you can activate only chambers VR1 and VF1.

Vk. is not needed and therefore the volume Vg, must be very high (i.e. 1e9 liter).
For the easiest compound enclosure only port 6 is used (for more complex variants you can also use
ports 1 to 4).

Now check mark chamber Vg, + Vg, as your enclosure variant:

The input field looks like this:

24000
000000000

BIEBEEE = = HE = =i HE
w =1 =




As aresult you can see following diagrams:




In the above diagram for the sound pressure frequency response, you can see that the expected
sound pressure is not identical with the sound pressure of port 6.

The reason for this is that the losses of the enclosure are taken into account.

These enclosure losses are taken into account:
Losses caused from enclosure leakages are represented through a resistance Ray..
The appropriate Q. can be calculated to:
VX
0,=2m fyR,, R
Poc
(po=1,18 Kg/m?3, c=345 m/s)

Q. from 3 to 20 are common. If you have a tuning frequency of fz=30Hz and a net enclosure
volume V=50 liter (Vx one of the volumes Vg, Vro, Vi) than R, can have values between
45000 and 220000 (acoustic ohms).

Absorption losses are represented with a resistance Rag.
The appropriate Q4 can be calculated to:

poc’
(O e ——
2 fuV xR 4
For unlined enclosures Q, can have values over 100 (R g<150).
Usually, lined enclosures have a Q between 30 and 80 (Rag between 500 and 190).
Losses in ports are represented with resistance R sp.

If you choose Rxp=0, then Rxp is calculated for air in the port (now the resistance is
frequency dependent).

You can also give Rup a value (independent from frequency).
Qp can be calculated to:

2
Poc

Cr= 210 f ViR p

Much Fun!
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