Speaker design program in Excel. There are more comments on the Documentation sheet.
Note that there are 2 columns for 2 designs, so you can do comparisons.

User inputs are in yellow. Edit other cells only with extreme caution

This pukey color highlights things that you should look at. Everything else, shown in normal
background color, is stuff that the program is calculating for itself

Step 1. Enter the Thiele-Small parameters for the drivers that you are considering. Make sure

Thiele-Small Parameters Design 1 Design 2 Units Sl Units 1 Sl Units 2 Units
Name of design Delta 15A 1505-8DT Delta 15A 1505-8DT

Fs 40 46.5 Hz 40 46.5 Hz
Re 6.3 5.67 Ohms 6.3 5.67 Ohms
Qes 0.57 0.414 0.57 0.414

Qms 8.05 6.5 8.05 6.5

Vas 270.7 164.3 liters 0.2707 0.1643 m"3
Sd 864.6 850 cm”2 0.08646 0.085 m"2
Xmax 2.7 5.1 mm 0.0027 0.0051 m

Le 0.64 0.32 mH 0.00064 0.00032 H
Nominal driver impedance 8 8 Ohms 8 8 Ohms
Driver "RMS" rated power 400 400 W

Step 2. Enter the major parameters of your box design. Note that the port tuning frequency is

Number of drivers 2 2 2 2

Box volume 180 180 liters 0.18 0.18 m"3
Port tuning frequency 50 50 Hz 50 50 Hz
Input power for sensitivity graph 1 1w 1 1w
Input power for excursion graph 250 600 W 250 600 W
Additional series resistance 0.1 0.1 Ohms 0.1 0.1 Ohms

Some computed analysis of the system

Computed approx. sensitivity 100.6 102.2 dB at 10 kHz w/o inductance
Max sensitivity 105.6 103.2 dB
Max sens. W/o inductance 105.5 103.1 dB
Height of hump 4.9 0.9 dB
Peak frequency 96.0 103.0 Hz
3 dB frequency 72.0 56.0 Hz
10 dB frequency 51.0 39.0 Hz

Step 3. Design your port.

Port type (0=Round 1=Rect.) 0 0 Round Round

Number of ports 4 4

Port end correction (see below) 0.85 0.85 0.85 0.85
Circular port calculations

Port diameter 7.62 7.62 cm 0.0762 0.0762 m
Diameter in inches 3 3in

Port area 0.00456  0.00456 m"2
Rectangular port calculations

Port width 9.5 7.125 cm 0.095 0.07125 m
Port height 4 2 cm 0.04 0.02 m
Port width in inches 3.740157 2.805118 in

Port height in inches 1.574803 0.787402 in

Port area 0.0038 0.001425 m"2
Dimension for end correction 0.0762 0.0762 m"2
Total port area 0.018241 0.018241 m"2
Table of port end corrections

Two flanged ends 0.85

One flanged, one free (typical) 0.732

Both ends free 0.614

Results up to this point: The computed length of the port.
Length of port 5.863792 5.863792 cm 0.058638 0.058638 m
Length of port in inches 2.30858 2.30858 in
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