02-08-2019 Jim Mosher

Horn Length Reduction Study

Model a series of exponential horns with a flare rate of 38.68 Hz, and
then change the throat size by applying more driver area, and reduce
the horn length at the same time.

Determine if the acoustic horn length can be reduced by this technique.



Throat with Single Driver

;L'_/ Hornresp - Input Parameters e -

File Tools Window Help

51 177 .50 52 4056 .10 Exp 221 .47 F12 38 _68

53 54 L34 F34

54 55 L45 F45

Sd 530._00 Cms |4 0D0E—-D4 Mmd 20_00 Re

Vic Fr 40000 .00 Vic 530.00

Lrc 16._00 Tal Atc 530.00

Comment |Fussih|e Length Beduction - [1] 12inch - 01 |
Mest | Edit | Add | Delete | Record 16 of 20 Edcildte |




Throat with Single Driver Shape

_::/ Hornresp - Schemnatic Diagram
File Tools Window Help

Schematic Diagram Axisymmetric Dezign  Syztem Yolume 325.056 Litres

Posszible Length Reduction - [1] 12inch - 01




Throat with Single Driver SPL

_;;/ Hornresp - Acoustical Power B

File Tools Window Help

Acoustical Power [dB] Hormm Unmaszked
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Throat with Dual Drivers

;L'_/ Hornresp - Input Parameters e -
File Tools Window Help

51 355 .00 52 4056 .10 Exp 172 .40 F12 38 _68
53 54 L34 F34
54 55 L45 F45
Sd 1060 .00 Cms |4 0D0E—-D4 Mmd 20_00 Re
Vic Fr 40000 .00 Vic 106000

Lrc 16._00 Tal Atc 1060 .00

Comment |Fussih|e Length Reduction - [2] 12inch - 02

Ereviuus] ] Edit ] Add ] Delete ] Record 17 of 17




Throat with Dual Drivers Shape

;,7 Hornresp - Schemnatic Diagram
File Tools Window Help

Schematic Diagram Axisymmetric Dezign  Syztem Yolume 313.008 Litresz

Pozsible Length Beduction - [2] 12inch - 02




Throat with Dual Drivers SPL

_{«7Hurnresp-ﬁkcnusticall:'nwer =
File Tools Window Help

Acoustical Power [dB] Hormm Unmaszked
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Throat with Quad Drivers

;L'_/ Hornresp - Input Parameters e -

File Tools Window Help

51 710.00 52 4056 .10 Exp 123 .35 F12 38 _68

53 54 L34 F34

54 55 L45 F45

Sd 2120_00 Cms |4 0D0E—-D4 Mmd 20_00 Re

Vic Fr 40000 .00 Vic 212000

Lrc 16._00 Tal Atc 212000

Comment |Fussih|e Length Beduction - [4] 12inch - 03 |
| Edit | Add | Delete | Record 18 of 18 Edcildte |




Throat with Quad Drivers Shape

yHDranEp—Schematic Diagram R
File Tools Window Help

Schematic Diagram  Axisymmetnc Design  Syztem Yolume 288 959 Litres

Poszible Length Reduction - [4] 12inch - 03




Throat with Quad Drivers SPL

File

_57 Hornresp - Acoustical Power

Tools Window Help
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Throat with Six Drivers

;;7Hurnresp-lnputparame‘cers = ot
File Tools Window Help

51 1065 .00 52 4056 .10 Exp F12 38 .68
53 54 L34 F34
54 §5 L45 F45
5d 3180 .00 Cms |4 00E-D4 Mmd 20.00 Re
Yric 100 .00 Fr 40000 .00 Yic 3180._00

Lic 16 .00 Tal Atc 3180 .00

Comment |F"ussihle Length Reduction - [6] 12inch - 04 |
Erevinus| | | add | Delete | Record 19 of 19 Calculate |




Throat with Six Drivers Shape

;,7 Hornresp - Schemnatic Diagram e -
File Tools Window Help

Schematic Diagram Axisymmetric Dezign  Syztem Yolume 314.889 Litresz

Pozsible Length Beduction - [6] 12inch - 04




Throat with Six Drivers SPL

;,'7 Hornresp - Acoustical Power

Eile

Tools  Window Help
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Throat with Eight Drivers

yHnrnresp-InputPararﬂe‘cers = ot

File Tools Window Help

51 1420.00 52 4056 .10 Exp 74_28 F12 38 _68

53 54 L34 F34

54 55 L45 F45

Sd 4240 _00 Cm: |4 0ODE-D4 Mmd 20._00 Re

Vic 100 .00 Fr 40000 _00 Vic 4240 _00

Lrc 16._00 Tal Atc 4240 _00

Comment |F"ussihle Length Reduction - [8] 12inch - 05 |
| Edi | Add | Delete | Record 20 of 20 Eelculate |




Throat with Eight Drivers Shape

;,7 Hornresp - Schemnatic Diagram e -
File Tools Window Help

Schematic Diagram Axisymmetric Dezign  Syztem Yolume 290803 Litresz
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Pozsible Length Beduction - [8] 12inch - 05




Throat with Eight Drivers SPL

_;-:7Hurnresp-ﬁkcnusticalpnwer e
File Tools Window Help

Acoustical Power [dB] Homm Unmasked
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The graph shows
the 1) rise in
efficiency, and 2)
rise in fc for a
horn with a
larger throat
(more drivers).

Horn Length vs. Horn Flare Cutoff
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Throat Area vs. Flare Cutoff (fc=38.68Hz)
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The graph shows

the rise in fc for ~ *

a horn with a x5

larger throat E

(more drivers), i -
with a horn z ® ;
design flare of 0

38.68 Hz. ”
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Conclusion

A study was performed to determine if the
required horn length could be reduced by
creating a horn with a larger throat.

Data shows that the horn fc goes up when

trying to reduce the horn length by this
technique.



