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Simple Expansion Chamber
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Bies et al. (2018) 
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Simple Expansion Chamber
Example Design an expansion chamber to attenuate 20 dB at 120 Hz.
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Simple Expansion Chamber

SIDLAB
20 dB at 120 Hz

𝑑ௗ௨௖௧ ൌ 5 cm

𝑑௘௫௣ ൌ 22.5 cm

𝐿 ൌ 71 cm
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Simple Expansion Chamber

Insertion Loss

Bies et al. (2018) 
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𝑓௛௘௟௠ ൌ
𝑐

2𝜋
𝑆஻

𝐿௘௙௙𝑉

𝑑௘௫௣
ൌ 22.5 cm

71 cm

𝑑ௗ௨௖௧
ൌ 5 cm

10 cm

𝑉

𝐿௘௙௙

𝑆஻

𝐿௘௙௙ will be longer than the tailpipe length.

Simple Expansion Chamber
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Simple Expansion Chamber

SIDLAB

𝑓௛௘௟௠ ൌ 45 Hz
use tailpipe length (10 cm)

add 5 cm 

𝑓௛௘௟௠ ൌ 38 Hz
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Double Tuned Expansion Chamber

𝑆ௗ௨௖௧ 𝑆௘௫௣
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Bies et al. (2018) 
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Quarter Wave Tubes
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Double Tuned Expansion Chamber

SIDLAB

𝑑ௗ௨௖௧ ൌ 5 cm

𝑑௘௫௣ ൌ 22.5 cm

𝐿 ൌ 71 cm
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Used 𝐿/2 and 𝐿/4
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Double Tuned Expansion Chamber

End Corrections (all dimensions in m)

𝑙଴ ൌ 𝑑ௗ௨௖௧ 𝑎଴ ൅ 𝑎ଵ
𝑑௘௫௣
𝑑ௗ௨௖௧
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൅ 𝑎ଷ
𝑑௘௫௣
𝑑ௗ௨௖௧
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൅ 𝑎ହ
𝑡௪
𝑑ௗ௨௖௧

ଶ

𝑎଴ ൌ 0.005177

𝑎ଵ ൌ 0.0909

𝑎ଶ ൌ 0.537

𝑎ଷ ൌ െ0.008594

𝑎ସ ൌ 0.2616

𝑎ହ ൌ െ5.435

𝐿௔ ൌ
𝐿
4 െ 𝑙଴

𝐿௕ ൌ
𝐿
2 െ 𝑙଴

𝐿௖ ൌ 𝐿 െ 𝐿௔ െ 𝐿௕

Example

𝑑ௗ௨௖௧ ൌ 5 cm

𝑑௘௫௣ ൌ 22.5 cm

𝑑ௗ௨௖௧ ≫ 𝑡௪

𝑙଴ ൌ 1.2 cm

Corrected Lengths

Chaitanya and Munjal (2011)
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SIDLAB

𝑑ௗ௨௖௧ ൌ 5 cm

𝑑௘௫௣ ൌ 22.5 cm

𝐿 ൌ 71 cm

𝑙଴ ൌ 1.2 cm

Double Tuned Expansion Chamber
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DTEC with Perforations

𝑆ௗ௨௖௧

𝑆௘௫௣

𝐿௔ 𝐿௕𝐿௖

𝐿

Also called concentric tube resonator (CTR).

Bies et al. (2018) 
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DTEC with Perforations

𝑆ௗ௨௖௧

𝑆௘௫௣

𝐿௔ 𝐿௕𝐿௖

𝐿

SIDLAB

𝑑ௗ௨௖௧ ൌ 5 cm

𝑑௘௫௣ ൌ 22.5 cm

𝐿 ൌ 71 cm

𝑙଴ ൌ 1.2 cm

Perforate

𝑡 ൌ 1 mm

𝑑௛ ൌ 0.5 cm

𝜎 ൌ 0.30
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Combined Results
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