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Sound Absorption Characteristics of Helmholtz Resonator Composed of Porous

Materials

ABHEZR, &FHA, PRS-, ]t e R
Taiki HANADA, Yoshito KANEKO, Yasuhiro HIRAGURI, Ken ANAI
and Kazutoshi FUJIMOTO

It is well known that a large air space is needed when we absorb sound in low frequencies by using
porous material and many types of resonator are needed when we apply Helmholtz resonator to absorb
sound in low frequencies. Therefore, both porous material and Helmholtz resonator are neither realistic
nor practical for use of absorbing walls or absorbing ceilings in small room such as a living room in
a house. On the above aspect, sound absorption characteristics of Helmholtz resonator composed of
porous materials are examined by using FDTDM to develop a new sound absorbing structure in low
frequencies. A rectangular glass fiber with 200mm x 200mm x 150mm (thickness) is employed as a
model construction and sound absorption characteristics of this model when various small holes are
opened are analyzed by using FDTDM. As a result, it is found that sound absorption in low frequencies
can be enlarged by adjusting the size of hole. This implies Helmholtz resonator composed of porous
materials can be applicable for practical use of low frequency sound absorption in a small room.

Keywords :  Sound absorption, Porous materials, Helmholtz resonator, FDTDM

®E, ZILEM, ~NVLRVYHIBEE, RREFERESE

1. EC&IE LI E>TENTNORRZENT T ENTENIEER

W, MBREICES T Z—I— LR A=V T Iv—L
NERLDDHB. UAZVITIN—LDX S HNERTIE
BEEHICBIT R T —I VTR EDBEBENRELPTL
edb, FnEFLET2HIEEBOREDPIELTS.
I EEREN CTREEERE T I3 REAERESRE
BRI BEND B0, NNERHETIIE[EEELT
LES. Fle VLRV EHIERPAVSFEE, H—
HRSIFHFHOFFEE T UHMREMRS GV S8R
OHBIEZHRE LT NERST, DEEHETEE
AT,

ZCTAMETE, HRERLSABEMZHAGDEST

* Y AT LR (B KRS ARSH)
o ZERV AT LEK

Rk CERTT - BERAARM

RN TR

DREMREOEBN T NEREREMENZ DT RVD &
WHIEBZNS, SILEMTRER LIV LRIV RS
EOWEREICDVWTRE L.

YAV NV—LREDERBH/NE ZEHEICHE
Ad3Cez2BELT, REBEOKRE I, M
200 mmx200mm, E& 150mm & L, HREFT 5HEHEE
DREFE 63~1,600Hz & LTz

REFFETIE, ZFLEM TER LV LRy BidtEas
IEDWT, HIBBROBKER TH 3HOLDOERE, B
BE, AEMOBHED 3 DERMACELIET, BRE®
ERMEOBRICDOWTRETL, 63~1,600Hz ic B4 3%
BN LETERINEIHEZBR L. DX HEHOR
EREDORTR/FERERTRETT 5 C L3RR -9,
RIIEEE 2% (LT FDTDM) Y 2B\ B EmRAT
&> THREBEDR SRR/ L.



2. BAEMTHER LIANIVLRIVY BIREEEDR TS
DRI
2.1 fRIE &

ZILEMEZEOEROEEZERIE, X (1) »5R @) D
£57%, HHAENICEMEER ? 28 UEfioR
LEFAEXTRINS.

Op/0t + K (Bug/0z + Buy /By + Bu,/02) =0 (1)

Op/0z + pOuy /Ot + ouy =0 (2)
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