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A study on the noise reduction of practical duct system

with the air cavity

Chan—-Mook Kim - Doo-Ho Lee - Keuk-Ho Bahng

ABSTRACT

In this paper, experimental methods to find acoustic characteristics of acoustically treated
air-conditioning duct system are proposed. Existing methods to analyze acoustic properties of duct
with absorbent material have a dilemma which has to assume the wave in duct to be a plane
wave. Under this assumption, applicable frequency limitation makes accurate analysis of practical
air-conditioning system impossible. In order to analyze the properties of in-lined treated absorbent
with high degree of accuracy, in this experiments the range of exciting frequency of sound source
is broadband, which means that source speaker excites higher mode of in-duct sound field. Also, to
define the relations of air cavity to the acoustic characteristics, acoustic experiments on ducts with
air cavity of different depth are operated.

In conclusion, air-cavity makes the absorbing ability of duct improved in low frequency range.
Due to the interactions between the air cavity depth and the depth of absorbents, according to
depth of cavity, the magnitude of absorption coefficients vs frequencies in specific range is changed.
In lower frequency range, the absorption of sound energy by air cavity is more dominant than by
absorbent itself, in higher range, the inversion is true.

1.4 &

£ A 3A
7171 98 o8 Yol Mg glov, aHFHo)
71 v, del AAgHan e dye] FEAE
ol &3l Wyoltk F2 Ao S¥YH EHS
B3l7] st o 71z Bye] At} ).

PR
o)

:
=]

* INGSw AFATe dEugd
Hedist d5Hu

* ok

g B8, Y¥T AFE RE YUY FRE
ol &% RaTu Py F Ao slo|ARES of
gato] 5 wolaEA APY AE A7) &

HEYT 45 AHEYL o8 SHE YA
seh Wbtz Bastel §¥SHE BAse 3

¥ Fol 9 Agsel gk aEd, 37 BEE
& #AYrlsh 144 HER 22, 144 o
e 48% F A& FHE FAT e ABH
oz, gEel a7 @Ak Bk AF5H o

-1687-



Z2Y53 ol 7, YTHE9 "dHo| Hun
z0¢ VENY F AL VF F2EI Fe AL
e fFEY, T4 HE FTREF Po] 7
o Q)7 dHAo Hmy 2 FREY F$ A
£8 F AE FHS WAst Rold St
olgg A WAW 2AL VEEHE Fas W9
£ 49 Hzoll AuvA ok AAz Z2Au9
28& WA 5o d¥oz A Fus Hd)
A3 7] W 139 YAg Aol g Py
€ F24Y] 9E Nxdd HEseE i B
g7t gz BeEy, B¢ FE Aduld AgEHE
FLYES F&A 2& e Yabutel oisA
B $P HE ¥ BAny o uay
A, 71 449 149 HHd=zd stols e
FELS AR A FEAHE Hol7t Y Roz
Badn. meky, AA Zv)e) HEeEst YAt
WM Y ez 2Ry oA §& 54
2 WEAFE Q2 A uge Alete] Wad
Oz gztsle) e geuyx 2xE nds
o F&A 7 BAAE YAHZ, FLA RANE
E3vgsn, 44 H o 3~579 vlelmagE
2 st AEAT FLNEF B9 S
E4g Tl 48 Py Adsux do =
&, A5} dide TS BT Y8 o
E ¥Eld FLA Alolo] Fr)Ee E AS &
A AR W, T e A%y o 5
A W wEg AFHE BT FSY 287
AAE 9% A8 g AFsins o

2. MEAX 14
€ =E9 dYd AH8E HE Azde 9y
AFE T2 A2doA g9 AHgaolA x&H
o] XY 2FEAE fFsle Axde 2
9 Ao Hge

Tx

S : [m)

Speakar silencer 14 mic
§I D Anechaic terminaton %I

N e w |

Fig.1 Dimension of duct system
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Fig.2 Block Diagram of Experiment Set-up
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Fig.4 Sound field in the duct
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Fig.5 absorption coefficient vs frequency
(glass wool, density: 24k, thickness 10 mm)
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Fig.6 absorption coefficient vs frequency
(glass wool, density: 24k, thickness 30 mm)
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Fig.7 absorption coefficient vs frequency
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Fig.8 absorption coefficient vs frequency
(glass wool, density: 24k, thickness 10 mm)
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Fig.9 absorption coefficient vs frequency
{poly-urethane, density: 15k, thickness 10 mm)
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Fig.10 absorption coefficient vs frequency
(poly-urethane, density: 15k, thickness 15 mm)
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