[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.21859/0he-03031 ]

g3 allio

S 33 291 (el Sgn i 3> Sl g aallan
)’:A: ‘5)'6‘ 9 GSM
UV S-SR WISRVE PIASPRVE SN LIS cS"L.‘Tgs-L‘M

Sl (i (B0l el b iglad > C Sy (i 09,5 Lokl
Ol ghes (laen (Sbjy poe ol ils (slad >

(sl o Cilagy cmitge (el (el b glad > Cblagy (wdige 09, S coliul T
Ol egloman (lacan Sy pele oSl

2uStils (slad o iy (wiiges 05,5 sty Sty (i (5,250 gymtdls
Ol il (laan (S pede ol iils o blagy

ad ((glad > Cblagy wdige 09,5 Lol (gt e e 1] ghin 00— o

Ol eolaen laan S_ip pade o8 iils (glad > Cblogy waige (—jg0] —ole
Mohsen.aliabadi@umsha.ac.ir : ||

Glad yo Clology (owaigo alxo
WWAD b ¥ o)leds oY 6590

DOI: 10.21859/johe-03031

US>

g oolawl cgz mllas S wsST 35 og—as 10 (6 ime SLeMbl jo 25 mla w5 td—odio
Sye wiz Slogas dallas (iagh ol slosl jl Gas 0ol sg2g is g g0l slalaxe
sl ( SiwgST slmosls SSb o905 g ol

Sy 8lsa g (Slozsbos slya jladgai P JSlas slass (cabis (ceogs Gt o=l 0 D G
ool adgl slols (ge iz copo g mSojluil gz aalllas ol o 235 18 aleT e
Jome gl poles S 8 5o 5 ISO V- OYF 5 kil Ly 5las BSWA o8 5 SWYF- Jos
=l 0 S eoliwl 55, PV o YO ilS 8 ooga e 0 PAD: Joopls Lol s MPATYS
8,8 18 o 5,9 0 Excel YT jl5bls 5 5l solatwl L oaal cwo as

Sl y5—iS 10 39290 mdlas g Slss glosil Sge Cim o (6, ool mo bl ilaaisly
oot 4l slopgs el il L ols ol mols ams 5 assll asbsbsT o sla s,
iz cmpd Gl il il b s ol L ol e il Sse i oo
ol b 238 L alio 1o oLy b oy 8l 5l s C3L abies 1 L aglie o
il Sge wis Ll 5 6,V s S

el B ) sl e SasST o rmasiie oo 4]l gl 5l oozl L 16y’ dsenis
Bl bl gyl optr L (b LS s imie 5 gyl sl ke (SwsST Lyl Sl (5,
Syo iz ()5 50 00 S w535 S leieds o3ls sols Cslis sgai anl gl
e plia s 4l slapgs alex 51U (S L slacils oy as s ohsa

WWABNY/ Y callie Bl 4o fu,b
WWABNYNY tallio (b oy g b

igols 5519
Sgo I o pd

SaiosST Slga
Sleizlo slge

omilagel dg)

Sy pole oRails gy yis Bad> olad
ROWIRE-EORRRVY

EVRY-N

S8 ool al oy5 s zolaw (55) = OlsS 0 |) Mmoo D3l
SeimsST (655m) Comd &3m0 am psbs Cdzr gy 0l
= Wi 605555 (SeimwsST 5,3l 4 W ou s s
Dy—dge ools i oled O Ly a8 0y Bie hyyai poha
=il (See gliel Sl b b i S
ool (Sl plge 4 Do LA e A (o
g e B YO slaulS B 0 poh Sy QA
oy o [f] oy e iy po5 050 algliST 51 5550 Ve e
e iz el I e bl (g o QL slge ol
ode el o S StsST pmaiie gl Slgo
G 5 52 g Sy ke o (iS5 a5 ool

Szl g oo lie slalos 09 > pac “51‘,;;_...951 sinlwl
b.i..._.»?{l oFus 3l Ty 9,5 lamme jo ol 4 ol
sl iealS jedae 4 lacs o slakase jo [ V] el
las g olye oo 515 pals ass 09 Slslib olej g
09_.»‘5‘0 oolai_wl caiw Sg—e u..\_> ul_».»&}»ﬂ} Lg‘)ld as
S s ol g9y b L Spo L3l oly s
s el ol jo e Sl jialS Al o g Lo
30 Ogo > ¥l ..\_3.3;6.4 Sg—o )‘)_: u,u_(blf ——
sl (oS (55, A O s 5 e gl a4 (s
sly—s dgT5ln clalime Ly Lalos jo oo il ol


http://dx.doi.org/10.21859/johe-03031
http://johe.umsha.ac.ir/article-1-246-en.html

[ 1'?: 10.21859/johe-03031 ] [ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

OB g ‘solgT ke

s 53 Olga L i imales] olye (6 i3 coglis cule
i 0olinl o 50 e las g 0lyo y5 85 LS8 4 (ol plis
Gt bl o (6 yrtne daliwlid 436 By o L3l lete
oo SiasST gt oy dlllae oyl pLoxl
Pz plas iz clps e s ) (See D3
asdllae zo s bl ool j5iS 1L )0 95290 D90
oo SatangST Sl e 31 oSl S Sy e e
il Al s el S s g sty Dy il
L b e (e pLalis )5y ool ol sorie
gee S bl e (taie ;g (o slaln (L)
b ail (See (Sedl a5l bl sladae
Sl e SetosST iz jl i ie salame ke
b o) Galela L Sl (Sge pulal el Slzge
dnslz gy 5 oz Cedls ol 53 52,50 poal b (5

Sesl S5

I g
8,5 plol e ilagy eaSiils b Jalge o5 iule;l
lye isu 9,0 Liolesl 0,90 dlge ,ine =l L ol
Acoustic SiwsST slys 5 Building Materials slois-Lo
7o S8l olows Ls-¥] 00,5 oo (G pe—wis Materials
d o S 7S gleil Sl slgo aloz 5las T s
5 Jalae SiwssT gla ol (izman 5 p58 () Lyss
@l slacalbs o laly J2ls =lb g e s el
el (SiwgST olgo alon 518 8 )18 ailesl 0,5
J=o segman Glapgd (oS 5 g (e 5 (25 sla b
a8l g azdl BLI S pod oy plicul b (L 5e b
S oy Al oy e e slap—iy glol g
olasl o ym0 aalllae oyl oo 8,5 1,8 i lesloye
Sloolaiwl L S wsST mllas Sgo wi oo 65
L gllae (Gl &b by, sl il adg S
o> s.»_"]..a 9 s.»J)f O ygmo 00 c)_t.:.]ls S0 G»_MJ)‘)_’
= 2= 3 S = o)l il y0 se2ge milas Do
oilasel adgl ely ol Sslais V mgas NY V] e85 1,8
Sl leslaiwl Ly adg) jo glaxin oo aJg 5o ,b ;)
4._:5&4 u)BL?M ) uL—QuO 99y Dg—e )l-mﬂ 9 OO;LSA ‘)_’>‘
ol Gi,.:_..@ﬂ Jssl b 00,5 o 6,5 ojlal

AR}

o (SeimwsST lace L slgme oyl aSTul by o Lad Ly
Jao JuS OMslae glal g o lb 5l s o] el
Jlos o 0,5 alsul Ly SeiaST oo sl oo
— Ll st g s ol Sl ogas Loy SeiwsST
)9 b (e alye Sl izmen 5 (S sLabil
Tobs Sl )2 DB ol plamil 5l Bae 005 18 ()
coyo iz o lfl el Ly 5 s las wos o A
cge IV] sem atales iy 4l aolie Glee 4 Lyl
J.Al_w ‘_,’_,pLa.bl o9y 90 Lo o> o ng_:.f a)'l_x_il
IAL 518 0925 (amslosal slaalyd pizmon 3 (lgT5L S3L]
4 aS wien ol g Llie sl)ls Lo g, ol 5 plos 1

O— P e )‘| 6._{; Og—od Ao Q—l 4 asl eolai ! laLi_;.:b
o5lal (glym aS cl Gl Guilogel adgl (b, slay o
Slms 5l (S rn Glodises am 5L Slss iz i po (S
skl L IS glo s asges S Jline loie 08,5
Sz g ol ol 0,8 18 olaiwl 5,50 jlate
Jo—a> J=B S v a mll izren 5 0ol (g, (] o
29 6)-5 b}‘.)_;l L.;Lbo.)\.) uu_>‘25| u_cLa .)9_"> as ML’&SA
Pl =l e, 5 e sl slollas i ol aoes
Sy sl ojlasil L sladiges am 5L Il 5o Lo b,
Sg—>9 U—’|J" 05)1—C [A] oo)jks.a O LJ‘:’5) o ]
245 58 g Jmogax B by, Sz o [A]
48,55 ol (Heo iz (=l gy, Dl 5 Dlalllas
ool wl (BauS o g o g BasS o)l vy mlae
ool il pg—as o Slebl J 0B ol oMbl GFa s
Sals 6l (Tye wiz Slosas Ly mlas 5 ols s |
Dl o)l o 2 g (o o SLl 5 glas
g_)u\_‘> ga_:)@ 6)_5 o)ld_:‘ ulLa‘ us_»SlJ Lo )9_..5 )«b
5 035 w3 slys oyl sa S oy anylio ol Logas
D3z Slye iz b 5l i slee () GBS B ae
30 8)le—s o po el B lebl sl (g o &
anaS agles S 5 IS alike  (Sge il s ol S


http://dx.doi.org/10.21859/johe-03031
http://johe.umsha.ac.ir/article-1-246-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.21859/johe-03031 ]

IPAD 3l ¥ oyl ¥ 0590 c(glad yo Cllilogy pwdigeo adxo

bS8 dow g oy 0,90 Excel Yo 1580 6,5 5l
el g Slye ol oLl 31 L el 5 oy 3¥
0 S 5 L wgs o0 4]l pa b digas 5l ool ul L
B g S jlaS e85 18 el IS 5 50 oS
Syo @iz (e L ammlie o (o8 B (6,m20,1,59)
D9 10595 5 Gl S (8155 55 pd (sl 00 4l

b sl
olagel ade) sloleo Seo iz oy (6 S ojlal
SYEY m/s Iy 0 Ggo Ce bl 5 0l o a S cd S
=S 03losl mols os pead FAY pas/m  Sgo  wsilogal
3335290 2leed 4ol slapsd glol (See Cdz il
S5 eilasl moli ol oo asll Y Jeas jo ,e-u5 1L
ke 58 dg2ge mlas g oly glssl (Hgo Cdo s
pace el ;58 ay oY Ll ool Al Joa jo jeiS
J=dsan 55 Free 8 )0 o i e 1S
soadse a S el e Bl YIO 1 i cewlbrs 4y LS
oS olas 1y o] RSl e bl oK s jo 5 A Sge
SEL oBiulosl jo 5T ie abges 4 sl (glo Lo cdsges
u..\_> u_xj.o ols ULM.; FL“’ 6_15 )5_lo a4 el oo
SR8 B abed 4l sloepsd See
Yo 82 L sla slao Ol m ol pls b oo
kg/ ails Ly (s (o oot o ey ¥ gl
)—i}"’ ol 00 4_§|)‘ ubl__> ColBrs 6L¢.~o — \Y l'rl3
— Yo kg/m? a il U e o pgd i e f
whor b al slapsd oo oo aoldlloaSolb o
2 OBl oyt ab e Pl (See DAl

'bé}jtsn ool _ivo YL 9 Ja_w}uc kgl_asu.ul.f)s

Vo em els b gb)e (o pod Cdzr w2 8 g
A2 oo s mols cewl sas a4l )l L3l an il sl
g_;ol_‘> =\...._.~4|.> Jl_‘> u_al b ol 00 — e g_;J_‘> Sy
Lol o L asilie 10 (U550 (o pod 0z w2
o pod amas e i |y LSt Ly i 4 ils 5 Calied
36V Sl (L LSt (et L aslie o ()5
Sl Seo o> Ll

dloe (Sl 9 00 G 39,500 50 Sl JLK—
Sy rilogel S o (e Az cmps g (UL S
g —ilS )3 0090t 30, F o eolai il jiolejl 0 e
=SB0 ls Laiydg S e (o adold g adg) LS a4y
DY ] 00,5 o aule (V) aal,y 3o,k 5l (b5 JLe s

r=| r [e=(H,,-H)/(H,-H,,) eZ%x )
ally cnl o
8955 (90 9 Aged (e adold X
<5k, 56 asl; B
5o ge iy pmi 90 L5 Sy (8,50 5l (el o6 H
S,./S,=P /P, so iy Cos 3,k
wiloe HI2 i3y pgai o 8l (i :H s Hy
o Vol Slolye (o Tge QA cmpe Sled o
P

a=1- [r] ?>=1-r2r? )

Sye DAz gl
Syo Sk el

Limm
TN 198 T 130 m

[ / e 3 100 mm I:D
7

0

JBl &b gy wlulp ulagal gl sliml Sl Y g9 guad

ol yod 4y BSWA =5, 5 SWY?P+ Joe eilosel ado :Y ym guad
aalas 0,50 sladigas

w2 S ojlasl Cgz ¥ sl b ol asllas (0] o
S 5 SW260 Jos eslagel atg) 5l slys go wi
o390 ;3 2-10534 ISO s lwki_wl Ly 3 le BSWA
b e ¥ sl B L 5, AT VYD lS
Vo Sye oy g e (Bl Ve p L e Sail L g e
el s MPA416 Joo mil pylaz S (85,50 5 s
ol L by 1580 0,5 4 0,8 ool PASO Jus 6
ooliiwl Ly soel sy s .ol o Imp-A 2 Va-Lab

Y'Y


http://dx.doi.org/10.21859/johe-03031
http://johe.umsha.ac.ir/article-1-246-en.html

[ 1'?: 10.21859/johe-03031 ] [ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

OB g ‘solgT ke

S8 515L 50 09z ge (sliend Wb lapsd glgl Sse Lix oo (655 ol s Y Jeue

(Hz) _puils (cm) ceolns (Kg/m3) didls ool pli Aigad

Fooe Yooo Yooo Dee Y- \YO
SRy 4 S| YA [+Y oY VIO VY by b ped Ye
AL WY/ Y| AL SERYVAL YIo VY brs b psd \
- N 2RV \ S WY\ & YA ¢ YIo \Y obys b pod Y.
- SNYAY FE XY /Y VY OBy b po? Yo
VA JAY XY NE Y efeD Vo Y s o pad Y
- 7S Y A Y| NI L SRR AYN Y/A N b9 b pod 8%
- IS Y2 WY/ NRYL VLV Y/ Y obs b ped g
- SIVA A8 PR ¥E DY £y VY by b pod g
- 1A YL 4 Y| CRERVI L WAV VIA Y- s b pod Y4
1 SEREY) V- SRy Y| S WY S SRRYATA YIof Y- Sbys b pod Y
- L SR |7 S| S WY | L WY1 4 0 Y. obys b pod Ty
JEA VY SNE L NY SNY ey ) Y. Obe b psd YA
SVA AT VY YE L NY ef YIY Y. brs b ped f
SAY AV Y Y ) |5 YIY ¥ bys b pod L
- SELSERY/S SEY1 S SR ARV S \As Y. OBy b ped o
¥\ S ERYA \ARRYLY SRV OL. UV RV SRR A V¥ Yo s b s e
/AL YA WYL NV R UV PS SRRV A § VIO - e 055wl pgd o
A 7 Y| A YL S R VRV AL Y Y YIY b NBR-PVC 43 V5
SO GNY oY SNY e[ Y ) Y. Ot Sk s !
2 2RV LY S A N OO YOS ¢ VA Y- obsl L pgd 5
SEN Y e e f efeY )ef VA YY o Jagd sl b pod )
- 7\ SRRV A NERYA R SRRV R YRS 2 0/0 )4 kst L ped Y.
0 & SERRYEY WY P JRRY L SRS YA \ Ve onbisl b po3 #
A JRYAR SENEYPL WERYL | SRRV Y SRV YA VA VY onbial b ped Yy
LYY\ & SRNNEYAY SEREY) S WYY SR P ¥ 0 oplisl b pod 10
- AT YL 7 WY PL WY EY SRS ¢ /A YA onbinl (L g Yy
395551k )0 dszge wllas g dlge glgil (oo Lz ye 655 ojll @l Y Jgua
(Hz) b5 3 (cm) cwoles  (Kg/m?) asiuudlos olo Ui Aigod U5

Foer  Yoor  Youu Oes Yo YD
CS IS Y1 s SREYA A Y O WY RV VIO 10 SR oy
- CAY A YA Y oA ¥ Ve S ooy oy
Y LY 27 S WY 7 YA § SRR YN \iAs 50 g B0 fo
7Y NEERY7Y SRy . YL YA Y 0 AD Ko of

Yo



http://dx.doi.org/10.21859/johe-03031
http://johe.umsha.ac.ir/article-1-246-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.21859/0he-03031 ]

IPAD 3l ¥ oyl ¥ 0590 c(glad yo Cllilogy pwdigeo adxo

<Y
Y

./eq

“IYa

AN

/%)

Y

RN
- 1OY

QI

JI¥Y
“IAY
YA

“IY¥

o[-0
¥
offo

oY

AN
<IYY
<IYY

<I\Y

/-9

<\Y

<Y

N\Y

offo

ol

v

\

AN

oY

oo

offo P

YIY

\A

\IY

\IY

\Y

o g adad piy
Silsonic el L SLI
S Y S Ll SU
(905 Gble) (s yogl ale
(S g5 ke iS55, 5 Jb
SIS 155, b osls S b

S5y ) s (25 b

Sy (255, (25 R
s e 25 LG
Sl S5, o b
S0 b 2lede L
USG lsie Jibs
Thermatex _lsho s
(i) PVC o gy S
b ats Jobo (o098 Ay S
WY 5 S by S
WYz (S by &S
W
Gyas Gy,b) o 7,k eSse
Fyone S50
Sy J)L\T PVC s jleo
S QI)ST PVC i g0
obss
Okss
ool HDF .
Sy 255, HDF .08

Js z,b HDF .3
MDF ,.

MDF .

80
&
o5
N
F4

v
FY

Y

A
YV
YA
4

i
BA

f.

¥
Y

A
¥5

v
vs

A

S
FY
i

e
"

)

Y

4

aglie JolB a5 ailenges (i,l55 caiw ) e (gl Yo Jlie jo ko mola | pasie alold L g (olslsb 3U1 g, slive ,o | Slga oy
6oV 58 o g (59, Slgmo (JLamil 2ol g, (sl 1 emilagel adg) sloslaiwl an aa g5 L dasdlas (o) jo i ool adllhas s L

S8 bl aadllas ool s oals (5,155 G culys mlply 0,5 o 513 eslaal adg) J S0 0 5 a8 3 18 agel 00l juden

el Jdos B Glest L pllas Jie Sdes shas (55, 1 Sl 625

ol od.g..))f w)l)f wla Cwles » as)LC r:)) ‘S’M 9 SJLM duL: g0 u&l} o‘e.o Lg‘;x Sl /So L ﬁ)y e

02


http://dx.doi.org/10.21859/johe-03031
http://johe.umsha.ac.ir/article-1-246-en.html

[ 1'?: 10.21859/johe-03031 ] [ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

OB g ‘solgT ke

-
SewsST Ol ogas a sl ioagh ol alssl 5l Bus
Pz pllas iz el e 5 72y (See Il Sl
e o aslllas ol )3 09 HeiS mhaw ;3 95250 Dgo
Py ool =g lagal sladlg) sl ool L slye Qi
Slge (SuiwsST Slase o Gati L 0 5 s JLa! a0
Sl (SetasST Lo BT S (bl alye 45
5o a8l pllas  Sledbl i SO lgme 4 L5 ass § sas
S B ool 8)50 (SiwsST Lo o) 5 Lo b
Sgmo Jloy 3,05 p @i i pb 65 ool ol Jlo o
g Ly sl o ) 1 (i s ags Voo e llas
53 99 6o 553 iloel alg) 5l eoliil 5g oo bl edliel
Bl o Sl Ty A e pd (6 =S o3l Glm (28
S 95 Ay Comand JLal 2l g, o jle 0 ST Slafllas
lislo;T ol gl 8,55 5 (6 5L Cmmo 5l Ll zgs
3 (s o5 0 plasl S s Gimloj] ooy Do 513 5l olye
;o Suhanek adlas jo [VF Y] o)l o pasd iy Sl 4
w2 o 55 ol S el adgl sl ool il (ogas
555 10534 SO s ikl Ly 5llas ly—s (g i
iy S oo (sl JUE el g,y 45 4
ookl g, 5l S Sl Slyo Sz5S slodises Jla
O Sen g g8 aalllas o [VO] ol ool zgo o
S8kl pyd Sge iz ool Isgas auglie Lull
Ol el adgl (g L oo (5 Sojlail (aBly Jlsgei L
AN (Sood oy IS el ads) gl a8 s eols
gy yo oo sl ols aallhe mols Jls ool [a] el
Cales Cyagaze JLil anli os, (slive s Geriliel at)
o2 50 Slse iz i po e (el 9 9310 0925 D3l
Sy2g ye (Slw VIO Sl G calied Jds 4 5500 ¥ -
Jber @z cm b (e Gy 0l )0 500 Byl sl jlas
S il 355 o0 (5= ol (am )3 jhe agly)
el ol o 053 ol B NS io Ly Bolal See i
Ot Stz $ VL plialol s lIT5Ls LT by, 4l
SIS Al as el JIsy5 5 Slye By Sy iz oy o
5 0l Sl 5 sl Lt an 5l ades 5l (lacasgame
zls VPl asl o Ladiges ;55,5 b o5lasl o riomen
15 Caalbieds il Ly ol s aalllas ol o oo sl
Abee il (See iz b sl 4l slapsd
odalio Yo 5 Lawgie Lo WilS 2 50 ml¥l (s
Sy So b Slrogas ,5b Seddeq aslllas ;5 03,5 oo
e e L e L e )

v

g0 DA b
R A

I Veoo
(Hz) pils ,8

3l cealies sl

Do ol o

R T N N G PR

by
g: —e— v kgimv
3 - @- - kgmy
% cee@ e v kgmy
J

o’

1Yo Yo- o \ Y £

Hz s 5

=@ Ll Ly st
—O— U, g

Ggo QA g

s S S T >~ R )

.=
-
-

e
-
-

(Hz) 5 8

ket L alie 10 (U e (b ped iz o po F ygad
Yo kg/m® a_ils 5 Y em calies U o L


http://dx.doi.org/10.21859/johe-03031
http://johe.umsha.ac.ir/article-1-246-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.21859/johe-03031 ]

IPAD 3l ¥ oyl ¥ 0590 c(glad yo Cllilogy pwdigeo adxo

sbol debwlis a gy eSS Olallae plodl Lol o o les
)l oolaz_wl L) )5_w5 CJa_..J )9 S9—=g0 CJL@A 9 .)‘9_4 L;.M_szi
el adllae ol Slolias 51T L1 b,

S5 Ao
Ciz Sliogas b bLs) o ol aslllas ol jl esliul L

B B S e L T
S g ol sladaze  SeiwsST ll, i 5l 6,5 il
Slg—e il i bls (gl m 00 b (2 Lb 58 po (e
sl plis |y (Hge Qi l (cegiie polw aalllas 95
Sl Ll vl alizie sloasiF 0s g jlw ain) aS

aiey sloalio als )5 (Hge 0dx gy (LS 2l
sols calbies 3g—0i anl gl 00,5 o Cilisie sLalas o
iz (bl 0 oS e 551 S0 s 4 O3
alex 5IYL (ol L slacils ogas ;5 oimgd Sy
Sgmed dn b ol ol 1 ogdle il oliowis 4l sLapgd
ol 5t cea oo g S sla b o slad sl

o slys ol (Fye i Al

Sl Sl
AVAIVIAPATR o )la s 4y Cgman (Slidss )b 5l adlie )
S y9ld g Slidiss Ciglae iyl 45 Cowloans F gl Sl
el a3 )T 18 Coles 00 laen  Sig pade o8l

REFERENCES

1. Concha-Barrientos M, Campbell-Lendrum D, Steenlan K. Occu-
pational Noise. Protection of the Human Environment. 9. Geneva:
World Health Organization; 2004.

2. Gholami T, Piran Veyseh P, Aliabadi M, Farhadian M. Study of noise
pollution and its effects on subjective fatigue of staff in the govern-
mental banks of Hamadan city. Iran Occup Health. 2014;11(5):65-
73.

3. Aliabadi M, Golmohammadi R, Mansoorizadeh M. Objective ap-
proach for analysis of noise source characteristics and acoustic condi-
tions in noisy computerized embroidery workrooms. Environ Monit
Assess. 2014;186(3):1855-64. DOI: 10.1007/s10661-013-3499-2
PMID: 24214295

4. Bell L, Bell D. Industrial Noise Control. 2nd ed. New York: Marcel
Dekkel; 1994.

S. Cox T, Antoni P. Acoustic absorbers and diffusers. Theory, design and
application. 3rd ed. Britain: Spon Press; 2004.

6. Barron R. Industrial noise control and acoustics. New York: Marcel
Dekker Inc; 2001.
7. ISO. Building Acoustics - Estimation of acoustic performance of

buildings from the performance of elements. Part 6: Sound absorp-
tion in enclosed spaces. Geneva: International Standard Organiza-
tion; 2003.

8. McGrory M, Daniel Castro Cirac D, Gaussen O, Cabrera D, editors.
Sound absorption coefficient measurement: Re-examining the rela-
tionship between impedance tube and reverberant room methods.
Acoustics- Fremantle; 2012 21- 23 November; Fremantle, Australia.

Ol @l aS e 3, Baalllas o )50 )] (S i L8,
J—o 5 L3l o Lad ols 1 8ol las aals ioren
o=l DD s ls e 18T Cis e o il 1 oo
Bl yo eze (5 le ol el SS an 0 (ogas
oolizul 350 (5,00l slalasms yo S i lee 4 Lines
i 5 03l ey B lad S aS oS e ),
alamdle 8 il el Lad oyl oo, 8 oo slol Lol
5 =il QLI gy olsl i Do i (i 5 sl
“Pbbdw‘oué;ww)‘wbbéwf
Ol ol s acaslie JoB ol aadllas o sosal o
5 5 sbe ol o s ol 8 e85 Ao (s S oe
oy S o3l oy o IS sa g McGrory 4 slas
g (Hye Lz e pd G LS (o p g (e i
Slgs aiged YA 55y 5T (39, 5 el adgh (29 (sls
3 o (Fian 5 5 8 il 59 S (L
e A ools UL..M.: 0‘5.4 ‘5&).»_9 uwjaa} 9 ud_.> u_.:)aa O
Slgo (SeiwsS| Slogas 3,51, gz (Ggem S Jae Colys
asllas ol Al ams 3 4l 058 Slogas ulwl
Slpogas Hed JB liebl o LB L cuily , ol
e ‘) )9_..5 )|)l_.\ PO é9_>9A C_H..AA 9 ‘>|5_‘° {F’j‘o UJ._>

9.  Forouharmajd F, Mohammadi Z. The feasibility of using impedance
tube with two microphones and sound absorption coefficient mea-
surement of iranian-made materials using transfer function method. J
Health Syst Res. 2016;12(1):119-24.

10.  Golmohammadi R, Olyaie M, Samavat H, Motamedzade M. Produc-
ing of impedance tube for measurement of acoustic absorption coeffi-
cient of some sound absorber materials. Sci ] Hamadan Univ Med Sci.
2008;15(1):55-61.

11. ISO. Acoustics - Determination of sound absorption coefficient and
impedance in impedance tubes. Part 1: Method using standing wave
ratio. Geneva: International Standard Organization; 2001.

12. ISO. Acoustics - Determination of sound absorption coefficient and
impedance in impedance tubes. Part 2: Transfer-function method.
Geneva: International Standard Organization; 2001.

13.  Suhanek M, Jambrosic K, Domitrovic H. Student project of building
an impedance tube. ] Acoust Soc Am. 2008;123(5):3616.

14.  Koruk H. An assessment of the performance of impedance
tube method. Noise Control Eng J. 2014;62(4):264-74. DOL:
10.3397/1/376226

1S.  Suhanek M, Jambrosic K, Horvat M, editors. A comparison of two
methods for measuring the sound absorption coeflicient using im-
pedance tubes. 50th International Symposium; 2008; Elmar: IEEE.

16.  ISO. Acoustics Measurement of sound absorption in a reverberation
room. Geneva: International Standard Organization; 2003.

17.  Seddeq HS. Factors influencing acoustic performance of sound ab-
sorptive materials. Aust J Basic Appl Sci. 2009;3(4):4610-7.

YA


http://dx.doi.org/10.1007/s10661-013-3499-2
http://www.ncbi.nlm.nih.gov/pubmed/24214295
http://dx.doi.org/10.3397/1/376226
http://dx.doi.org/10.3397/1/376226
http://dx.doi.org/10.21859/johe-03031
http://johe.umsha.ac.ir/article-1-246-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-07-12 ]

[ DOI: 10.21859/0he-03031 ]

Journal of Occupational Hygiene Engineering Original Article

Volume 3, Issue 3

DOI: 10.21859/johe-03032

Study of Noise Absorption Characteristics for
Current Building Materials Applied in Industrial
and Office Rooms

Mohsen Aliabadi ', Rostam Golmohammadi 2, Mohammad
Oliae 3, Reza Shahidi 3

! Assistant Professor, Department of Occupational Health, Center of Excellence for
Occupational Health, Hamadan University of Medical Sciences, Hamadan, Iran

2 Professor, Department of Occupational Health, Center of Excellence for Occupa-
tional Health, Hamadan University of Medical Sciences, Hamadan, Iran

3 PhD Student, Department of Occupational Hygiene, School of Public Health,
Hamadan University of Medical Sciences, Hamadan, Iran

* Corresponding author: Mohsen Aliabadi, Assistant Professot, Department of
Occupational Health, Center of Excellence for Occupational Health, Hamadan Uni-
versity of Medical Sciences, Hamadan, Iran. E-mail: Mohsen.aliabadi@umsha.ac.ir

Received: 20.01.2017
Accepted: 02.03.2017

Keywords:

Sound Absorption
Coefficients

Acoustic Material
Building Material
Impedance Tube

How to Cite this Article:

Aliabadi M, Golmohammadi
R, Oliae M, Shahidi R. Study
of Noise Absorption Charac-
teristics for Current Building
Materials Applied in Industri-
al and Office Rooms. J Occup
Hyg. 2016;3(3):32-39. DOL
10.21859/johe-03031

© 2016 Hamedan University of
Medical Sciences.

Abstract

Introduction: In Iran, there is a lack of reliable data on acoustic characteristics of building
materials applied in offices and industrial rooms. This study aimed at investigating noise
absorption characteristics for current building and acoustics materials and provided an
acoustic database.

Methods: In this cross sectional study, a minimum of 60 building and acoustic materials
were tested in the acoustics laboratory located at the school of health. Measuring the
absorption coefficient was performed using the Impedance Tube (SW60, BSWA) along
with 1/4” Microphone (MPA416) and power amplifier (PASO) in a frequency range
from 125 to 6300 Hz, according to ISO10534-2. The data was analyzed using Excel 2013
software.

Results: The sound absorption coeflicients for different types of materials were presented
based on octave band. The results showed that an increase of sound absorptions with a
rise in the thickness of the chemical foams. The highest absorptions were observed at
medium and high frequencies. However, the impact of materials density on the increase of
sound absorption was inconsiderable compared with materials thickness. Regarding sound
absorption, the polyurethane foams have better performance than the polyethylene foams.
Conclusions: Based on the obtained acoustics database, acoustics professionals could
conduct more reliable evaluation about acoustic condition of residential, industrial, and
office rooms in design and operation phases. The results confirmed that material thickness
is one of the main features affecting sound absorption, especially for high efficiency
absorbents like chemical foam.
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