[ Downloaded from johe.umsha.ac.ir on 2026-02-15 ]

[ DOI: 10.21859/0he-02041 ]

gy dlio

S WY 98 Cario Sy 40 Iwo b () 7 )15 aga 190 (5 o531 (ot
YT , ay § iyl

ol e mexo &1 guomodS pwy ! (x> g0

Sy pade o8 zils widlags 0aSzily (glad > e blagy (cmsdige 3l ol IS

o=l plomen (lasn

(eolags pode Ol aboy 4 oS 1S e gde (glad > gy iy 05,5 Sl v

Sl la—an (oo ( Sip pede o iils

ulf‘ 4Q|..Lo.&: ‘u‘..\o@ ‘;.w).n rajl.c olKisls ‘6‘ 45):> “"""‘"'\‘9:“ (S cj)f )LJL..A‘ v

5_«5.9 ¢6‘u).’> g.n_..u».\.QA ‘rm».\.a.e(c 09)j sl sdd_oabo.lf w.'l_w) :JM GM,} sk

il =l plamen (laan Sb pede ol idly o sty pede Sladog a WS 5 S s
golmohamadi@umsha.ac.ir

Glad o cblogy (cwdspo alxo
¥ ULMM) g O)Lm:: Y 0,90

DOI: 10.21859/johe-02041

PR

Gilwd¥sd o slio o oo Sogll o il e y5 iS5 o v e aslio 5l SO (g5LwaYsh :aodde
e S st ay (S0 S Gus 8 0055 gman pslolay sho wse Slig 352y cle 4y
sobie a o¥s 3 e mio S iz slassly o las bl asllas ol bl Sl Bae ol
! 03¢ Q" o\;)ls 4-@2|9.o 691” u_:.,.:u

azg Ly oVed conio SO G LB glaasly o ahate g Lo - aiogi aslllae 0l 5 g,
3 bl U gosllae (asme (gloo g s 000 5 plol lao Sogll oy =g, 1o 5l adsl cledsl 4y
Slow cey s jo g A aS i 0 FO+ Jae Casella —Cel g 51,5 oS 3l oolanwl Ls 4 42VY ISO
sl 8 5 JGT a0 8 o g Surfer VI10 f5 8ls 5 o (o Seo 4 i d g S g Laools g g, 5ol
Sz el 8 5T slaesls s § ol € aSiss jo lae (6, 503ll L yls e alglisT S,
TES 1345 Jos yes 30 olfiws 5l aslllas pgu 5L8 50050, YoV« Excel I3 8le 50l jlog o ags
A0,8 ool wl (65,8 ag>les (5, Soslail ol

5o Lg)_:fc)bu‘ LgL%oLi._m.:l Eg—oo )| %07 ols ul—““ b_la.m 6‘A_a &F’L’))‘ C_’l"’ uwb
oS g8 oye S a bame 18 go a i Ly gollas las 5l o S g et e3gate
¥ 0 b 5o o Sibe ot s AV dB(A) s WYY AB(A) L ol s an (Ll o)s S 4
Hz 655 0 o858 55 30 i an (b 0,95 9 (S S (g8 0555 asly oo e S )3
o085 e Hz250 4125

o=l addllas 0,50 laasly i lao Ly (69,8 agalse bl molis g d g U 16y domasts
S0 gl aaS cdle ol B L agn slas (o o el el a s u s F el Cnio
Panasgbgolas Shus Sl eogase ol jo 3 (69,8 e blas Ol g g wlasls 1,8
Coglgl o anl (8 J,iS b dgelge gl ialS Sl pae 5 W0 i oo 8l o
S8 8 s Slaladl

WAF/N/YA o b s fu,b
WAB/ Y/ o b pdy gyl

1ols o3l
lao

oYgd o
1553 51
oSl gl 0,58

S pole oSidls (gl pid G oled
o Lgaoes as

¥ ol Sgmo )t 515 alE L oS ol (e o

Aoddo

VO JNY culosls (las aio slaygiS plw g oladl jo
slome a5l i locs L adilyg, Jels o, 515 S 5l asyo
= Ol o s ol g 90 s agalee (MO AB(A) 51 VL)
COUPPSINETI S PR I | o [RCH [ = I S DO, S [ o
s, g e coadlw 55 10 sl Lol b eyl sl 6,5 ,18
PN i pkea ¥ 51 i 0,5 0550 s o0 cilage
Shacs o3g,mal [F] aaly s jolols) hio L agaloe 4o
WYy b5 ol alio o das s SO lye a5l

ssloly dslse o nten 5 (S Ols—is Ay oo (o)1
oo dge N 0T o Jlass a5 sloalame o5
aasia S s (NIOSH) i coilage 5 (oo
P R W PO P W (ACGIH) s ! o Sl
(TWA) (Slej 555 omSile e L AD (dB(AT]) o L
IV] el 08,5 aogs 15 celw A gl owd ¥ oaels
ol il 0 i o e ¥ oaelBl AD dB(A) aljy,


http://dx.doi.org/10.21859/johe-02041
http://johe.umsha.ac.ir/article-1-149-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-15 ]

[ DOI: 10.21859/0he-02041 ]

AF liweo F olouds ¥ 0590 c(glad yo Colblogy owiigeo adxo

D0,5 olsesl aog oo (Soddl (s 5 ks slls as
0395 sl Slge 1,5 Jobid (o) 2 3550 sLoaly
039 (ko 3l (S g 6T pg3 0555
<]

g addba_ el SOl JSine Sl olge a >y
J—8 5l (Sl sl g ol (e o il S L
sogoe aJi g cadglslgs 0,035 Cgz gl iy
Ll pgd 5 Jsl 0,55 4 adsl slgs Jliil cge 8l
VD s Ly oSS g 5 Jalt Jgl oy S
a5 Sl adsl (6590l 0)95 (g 093 ;2 50 5
sl o Jod dy aligdo Vo anly ol 4o wgd ol
S 8 93 9 J S GUT Heslnl Bl a8 S
Sdgad oo Cdlad D S o G D 85 S g
055 lai_ils cled osly ol 1o 5 a5 V8 Legase 45
am |y 4l (g39Ibe a5 009 (L )05 ol pgo
a3 oo ol (gudgs Vg CndS il e late
plesl addo ¥e o azly ol o wldas Jola s
Oly—ie a5 S el aaly (ol LS 0gB o0
Esome 4S5 g alosg (2 ogd Gl A 8 So g 95!
a>lg il il o Jlad pgo 0,55 azly jo a3 A slass
e 5 S, bs ey bld S e,
L ostiS S L oS, bl s sl i
5 002 oy slaz v wasl s oiws (ol (6 ]
2 S g ol o il sagm cu S S sl i
s8Rl Olsme o 88 sl J S BU estnl Glome 4
o 8 S g el Oy a8 S oS,
b gt 65 Skt S 3 it o oy
bl amly ol o ;a5 VT oloss g9 j0 a5 aioy
30 e (i Blal o slg yo Jels ) IS aslan_sls
wilosgy 25 Ve slasd fg—oxe

lowo (g yuS 031l
Bt o L 0,55 agzrlye Gl (e jp-lare 4
S o3lail ol caalllas 8 )50 (ldasly 4o caiiSoesyll
SISO ARNY o bl ol csle, L g (o O30
Dol ams 3 alosl s 5l e VB o3 e gl )|
PLICCY I VR Lt SN ] I PSP S RV BN I O
)l_ou = )‘ o lo—o )l)_' st‘o ool LS‘)—.’ b
Sl L agrlse o5 o oni j5Laie 4y (B(A)8S)

Sl slemd gl alio 5 (2l g S a5 g
Sl 518y glio et 5l e 7 gilws¥sh Y]
S—Blige Eg—te Cxio 09,5 (il )0 i los il anlie
[o] o5t o Sl cdl alos 5 —alisie 5)lge Eucl as
shls Vg b oo ;S0 loaidn 4y Cod g w8
Jold oV 8 paizme Sy g Sl (g iy sl (S
Ol Vg b SSlw o)1 Jd Sl (Sl B i
sl 3 g3l woslel o515 0,55 o5, (polon (o Saix,
gz 929 Vg3 Cmio o [F] il o < ST
L2o)s8 o yg paS Ldcioy adosl ols Slapimn 5
IS S slag g 9o oued lapt s Lo 5ige
(eSSl g o) S LS 5 55 glsaz s s LaJUlS
Ol 500 g dmstd sl ooliiul 5 )50 sl 8 05
TNV a5 e gaoms lao g lie ( fiotee Olsie 4
A co plii o¥e 8 aslio 0 a3 S Ojg 0 a sl ouis
g Sl o @in (9 Pt Olg—ie 4 (S0 3SUl g 09
2 09 dhal 9 0,58 (35 (ed pEe o Dgo Lt I,
dB (A) s WY dB (A) L ;o e a5 —ia V0 aLols
O] el osg— (AD dB(A)) jlome as 3l 5Vl a5 el AV
S o ohlen g goemelS Lwgs a S Glaallas 4o [#

Sy i 51,5 aS ol Lt El oo alonil oYy b S, 5
If] el 0591+ #-Y5 dB (A) oo aily 0,55 o3g0mxe ,
loasly o oo (Sogll sy jl (o @bl 4 azg Ly
Sgime Slalllas 5 3ion Blow (o) Gl SY5d Sonio
S o8 0,55 (5,5l Ly (ilwo¥gd oS 1l o anlie
9 5 (i Jail g aalllas (ol el 5l J3 Gl o
Al ol ploul &g 0 5 ol Cmio ol o Sl
eyl Baral aalllas (ol 0y 5 ek e ey Slaios
slhimo L agzlye (SsSn iy iz slaasls
Al sl oo S cslin g, (il 5 510l
Ssio ol el glad o Sdlage Sndg S5t 9 4t lse

el 050 )3 sl

FLIvIY)
2 —hie Oyp 0 a (- oy aslllas
Jls 0 0¥ 8 (5, S, 5 0gd paizme S slavxly
oSl a S g ol ol 5 o s ol 1YA¥
gl Ay (B pan adgl olye (Dl L s e
A g>lge 0gui x>l oy L ol )8l sl ducs aolis
O )8 Celw izmen 5 Sl b Sl (S
loaxly adgl aledbl as azg L ans 5 (65le—z

Y


http://dx.doi.org/10.21859/johe-02041
http://johe.umsha.ac.ir/article-1-149-en.html

[ 1'?: 10.21859/johe-02041 ] [ Downloaded from johe.umsha.ac.ir on 2026-02-15 ]

O‘)&“"’Sgs:’."’

3 e Seslalasland 518 o, Ken 0 0,50 SSla_dlo
@S 55 LS 5l 8 e g lge D90 L3S Jolae
Codled Jorio S U1 o 1) il sled bl O g0
G—tod )0 000 8 pladil olgid oagame jo aSog
9SS ol il o LBl (6l a SOl s a4
Gl o 5 1,55 s 5 cadploxl (6 ey 30
plod 60,8 dgzlge gl (o) 50 g Wl Blo | agrlse
PV e o 31 Sy G138 g lse
000,55 sl g Ll ygajl 99

bady

G50l Sy L2 5l 5 olKi ] 14 o Legase
slas=ly o e & —S o3l = SRR GG
003,85 a3l Jgoz ;o oM &g o dn dallae 5450
Sgmo Hlid 5o lhls 4 e oSl YV ool
sLST Sy asilS 8 LT waslosgs AD AB(A) 51 i
o=l el 8 5 BT sl ae 5 plasl C aSis jo usily
el oo b oole LS Y 9 ) sl pgas (o ol sl
=l glalas oo ¥ e kel o a5 00, 5 o alaxde
il e 55, YO+ LS VYD sngarsme 4o cJlé olS 3
3 G e 0dbagS Tge sleaia Ly 3 las
0)5J9 Lri‘)"SJ‘ u»9_9 0)5_7 4_'99.700 ) g )Lm.@
l_:ﬁ‘fu_;q;d‘_:‘_j)l;&_mod_{u_w‘ed_wws_h)l)
S —Sojlail mols el AV dB(A) )V Y/¥ dB(A)
Glaill el b apalge Sg o Lid Jolso 3l
s VY dB(A) (s, Satse, osly 53 oy am 55 J S
o aids 000 ,5 ced AY dB(A) (G iSUl Log3 0,65
O (el 0,95 (S 2SI g8 055 slaaxly ol

.M‘OMT&ﬁngdLQf}@)QM)JA_:&)jM)

Aod dploe 55y vl ooy o dgi s o, 518
el a8 )5 18 oo LagnSoslail gl L]
5l ool eslawl L il 8 5 BT g oo (6,503l
28,5 el $8+ Jos (SLM) Casella-Cel la—o g
2551l bags 6 Sojlail L o 5l 8 i 515 o
g 5 0550 il i o, JIS VY /Y Jos Cel
slow el j0 g A aSiis jo &g o L 515 g, Soslil
s [Vl ams 8 o C a0 eslS 3 LT 6l
=le dao il ogou i g loo aidi a gy g late
SURFER I sls 5 5| Seo jl,Spn by las 4 , las
) (_g‘)_: )5JM )‘)_Q‘P).s )l ..x_:o)f ol V.10
5 mriwo Pl S o oo aids 4 yd ol e by las
65 s e DNV ] 08 5 ool Lavosls (g o

.\_;o)f solaz_wl Y-\ Excel )‘)J“D).w
695 atlye (sSz § end Stz Gom 4> 50 o
G5 s Job o LSS aSlasa g L o, 518
o9y ol el oo, b ool e L slac §
=8L 50 30 lime ynd Gl o olaiul oo (6 5es 30
Joe yau o ool (el A) 6,5 ca i Jobb o
=8 1 5 e ol w5 sola Wl VWFOTES
)l_‘xa = LI d_>Ua.<>5)é uLo_qu?LA 6l_..~o)_| (5)_.50)‘&‘
L g a8 oeas ¥ dB oucli Ly (dB(A)AD) (5,95
I L olfs (39,800 9 ;5 a8 4 (e
el p SIS A an olp b a ol Shop e iy 4l
S 2 YA goazmo sl aslllas 0,50 slaasly 00008
55 o San Ly el agzloe oSN as 551V Laos

3

axlllas 3)90 6&:»15 5o asl"'*’“’ ‘5)..50)4.).3‘ @L; ads ) J,é-’{
ol oy jLES Iy wSTas LS 51 JBlas bl slaxs | S0 gaseo 30 Jelis olasy a>lg ol
a5l e lowo gyl dB(A) Ogeo dB(A) Ogo (o)l Sl
«(dB(A)Ab) jlxo
o o

Ve WYY AF/Y VA S agd 0,5 ¥ Jsl 0385

oo ay AVIA N EE Y 85 0385

2% as/5 YA/O vy b &Sy oyl % &5 A

ol OISR

\ AA/ AY/Y Yy S8 59y 2 Slge o3, Y Slgo Jol albo

P95 5 sl 095 llis S

54 v/ ANIY Yv Js 65y 2 Slse i, ¥ Sy pgo dinb

£33 9 Jol 0,95 allis S

£ )y AY/$ Wy s 655 2 Sso i, ¥ Sge o gus dinb

£9> 9 Jol 0y95 i Sy

v


http://dx.doi.org/10.21859/johe-02041
http://johe.umsha.ac.ir/article-1-149-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-15 ]

[ DOI: 10.21859/johe-02041 ]

AF liweo F olouds ¥ 0590 c(glad yo Colblogy owiigeo adxo

1|., 4
=)
2 M
-
5.
¥. T r : . )
TS YA B Yk Y T A Hz
1A 1B 1D 2D E1M
4D 3C e 3A ———dh

Yoo o
% A-
Fad
1‘“ T T T T T = T B 1
AYA YA Bes 1k ¥ ¥ A Hz
1A iB icC 2E 2D
2C 2B 2A 3A 38
e Y m— 20 3E = -5E 6D
- 6C 6B

ol 0wy s il slST Sy el 5 BTV guad

95 0,95 a>ly j0 asb oluST Sy sl )3 5 JUT 1) s gl

LF) (EAF) S, xSl
el A 8050 sl 50 Jlxe b 608 agxlge o)l @ls Y Jeu
Qo0 el A (280 0 gl 30 Cadled oo Jeli ol ya x9S

Wbl wopoS RESES Sl Sl il
IRTAL Yy YAYY FYVY Gy g ogd ol e <= ol
\Y£O VYO o f oYa P95 5 sl 0)55 Y. <= o3
ary Yy ovY .- & S, ooy ve ey
Leq dB(A) jlxo b (65,5 aglye (s puSojluil gl ¥ Jgus
Leq(dB(4)) Eallab Joue S ohi  libeys

Wl WS’ ROSTY Sl Syl

V- O/A a-/A 10/4 FIAY Gy, g wed ol Y. RO
10 AP -y FIAD P95 3 Jsl 098 Y. == o9d
Nl AAID /0 A S5 Ay, ool Y¥ RICICE
AY vy vy i S ogd 0)95 -5 S, ¥ J s @bl

30 (80,3 ayglee ol g Sojlul mols ol
oa aSlIY 5V sloJgaz 10 ) p oo slansly
50 =8l 30 Kl 45 08, F oo alax e o]
o= YLl 005 ao 3 YAYY L5 OVY 0 Laosly
e cnl (ol il by e eudilS 5o

UG Py LA R I R

Codla s , a5 \Y L—W aslllae 5,50 slaaxls yo
3 90 Sila_ils 03 LIS o Ly ol io aglso
cdllas o mlg a3 4 ol a S alass 5 1,8 o) sas o
0,55 oly ¥ g, Tas, aly 5l 8 ¥ o
3 Sr=tenyd wlosgy Jol 0,55 a=ly 5l &Y 5 gl
oas S plal (LT (sl (O sl M) el S5 b

f


http://dx.doi.org/10.21859/johe-02041
http://johe.umsha.ac.ir/article-1-149-en.html

[ 1'?: 10.21859/johe-02041 ] [ Downloaded from johe.umsha.ac.ir on 2026-02-15 ]

d‘)mﬁgs;-’.‘"

S g 08 2y e 4255 Y 500

Sl 0,85 wxly (g0 asi i pguad

2 . '\m-.,_“___/j ( - \
= = {\ 4 d“‘“ ?s-i
i A N,

Al L/ ,

_— "’:\D{( f\\x (/

S5y, o Ggo 4iE 0 p gl

A


http://dx.doi.org/10.21859/johe-02041
http://johe.umsha.ac.ir/article-1-149-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-15 ]

[ DOI: 10.21859/0he-02041 ]

AF liweo F olouds ¥ 0590 c(glad yo Colblogy owiigeo adxo

r:li_».b 0)95 Sg—o )L.MS )|)_> as ol ULM..: )y u—i‘
Cwl 035 WY dAB(A) (6,0 10 aLols jo 05 wg3
e Oleie ay 0,95 olo i mols ol doren g
Cplo 4y ;95 de 3odod )0 ST o)l (Sleten Fbod
PSRV DY L N ) PSSR | WY [ - | PR K PO L g
i azg L ol [8] el oass asls p s
(_ngoli‘f_w.;" %07 PR w— )L&S )‘)_‘ ‘C—'L“’ G ge>
5009 ,SYLOEL (5,525 dp>lge jlome s90> 5 Lrowiw
Ao oS b olasllas 050 slaaxly adS (o locs ali e
Al mols el 7 dae gl Jeare S lgie
d_e‘}‘ﬁ.o )90 4O (=S od—xio u‘)LA‘ )9_...5 o o..\_...:‘al.?u‘
s aS ol jlasoVe 88, bgs ol o, 5,8
V5V )V dB(A) (o (2 390 amxbi VY jo oo
ol 055 ¥ +-4F dB(A) o agaloe Joloss 51,5 4
3 Gt oo 5l Glls a b Ve a s VY 0l 5l
Sy 5,15 51 %AAR g 03— (AB(A)AL) jlsee o>
alesgs e o 5l o loo L agzles jo aslllas
G=izd j0 S0l Sl ol gobsd mols L as
als V] el oa s assls S clia Sl
IS slaill dels agzlos oo Lid Jolso 51,5
3 =Y eogae jo =S Ll go o a S ols s s
5 gl oo cdlio a0 a S alosg by g—wo Ve
039 )_aYL: OEL )Lza SQ—= )| Lri’f&” 0.45_9 0)55 .\_>‘5
Ol 00 e S5 (i 09, SN o (e 30 mll
=3L 5,0 lacs 30 (Sl s YL a5 Sls lid 3bos
YY) 4§ 099 W Lr?L.SUa.l L)‘)j)ls 05)5 4 .105_>).o
o=l 4 Y agzlas .l 005 jlome a5l s sl
Job o —mio el isu o, 55 a S 0e s cle
cdled o, T a9 0gd ozl o (Gl A) 6,5 ca i
3 LQQT 6‘)_3‘;L’>L65Lr?9a0 C,o-‘);’_w‘c;h@‘_?sd_io;sa
oly8l (60,8 a gzl bl mols ogm cais a8 3 Las
aslllas 0,90 ),5,15 %V -+ a5 ol Ll )y 0 5
Glaslas ;o 0ilosg loe oo 5l i glao B s0 4o
= =l dmine e ) Ko g Lgol_glgl.c L Lgas
ploul oY 8 Cmin Sy (69,8 dglae g o Sloo
sloasly o Do s 5l 5 a S o eols lis o
Sooll oaac 5wl PY/F-dB(A)) 4 o aalllas 3,90
o=l gl L aS vl 009 0,95 amlgan Loy e oo

>
G=So3lal jetate an oV¥e 8 Cirio S j0 aslllas o
&0, apzlye (6o S (e g lao L Sodll b3l
5 S y—Sojlail alas ol jo cul oo dplxl ), 518
3 el BT 5 (g3 o o amme (g 4 (b))
YR 5 ‘5)_50)|..\.:‘ C—’L"’ ] o;\_lo)f lal_vulc L
Slaie 0390t 40 o] AY slacay oly lis oKl
3 ol sl ol saae 4 S el (PO-A0 dB(A))
03ga e 0 ol VoV slaed g 09 (5 Saisy, Il
=) mmts s b5, dB(A)AS 51 ,5YL) s
o 4 bgye s 4 >U 5l loaes g ol s
J_‘B‘» | QS’L—“") Q‘s_n Jﬁ‘ d_n.».]a 9 L9 ‘J?‘ 0)9_7
VVAB(A) D) —larome (g aSojlail 1o Bg—o Loid 51,3
Do ,Ld 0 Sl g (S e, Gl an by
((Se S g 0,55 amlg ay by e (VN Y/Y dB(A))
PN+ e 50 0ol Gy Gl 5l 5 0 b 5, —Selul
\)‘5—6 Jﬁ‘ A—Q-»L 9 P9 0)5_§ ‘JB‘ OJQJ LSLKDOK.._.M;‘
ol sl %008 s, Fasu ) sel_ws! %YY (sl
Sgmo ,Lid 35 0 ;YL subdog Lo dgu>
"J.H_..u 2 LS)—.S%‘J-;‘ ol sl soos B ‘rhm
am alllas 5)5 slaaxly plow am Cos (5, S
5o oo alin ol 35 i g s S5 sl e e
g8 0,55 Bl bl o la o 51,5 5 s 0u o
e oS Sy slaz 5 5 (ol 0,95 (S Sl
A ddllas 0,50 slaaxly o Ol ol . Crwl 00g
Slalhas zols 008 e oo Lol i (jlae
dvn) )0 OLS—en g ame ;98 gl cadplx]
Cmog 3 )0 4O 2 a_ias Ay rla...?u QF’L'))‘
O e Ol s Sl 18 Ggd mio jo oo Sod]
0,95 4 by e VeV dB(A) Jlocie b ogo jLzd 5l
Olg—ie 4y Coxivo il po (S0 Sl ugB 0,55 aSale
G—io5 ol mali L aS vl oogn lao o Jgi ao
Ol ) =L ,0 30 a5 Sde Fdon o o)l Slgen
Slogas 5,50 0 laallhae [0] cul oais assls

&3l SIS b petize Ol jlead adgs slao
S el ol o g Sl oubplonl g jpiS 50
053 0555 e 5l (Slies oad g glao s
Tl g Sl 000 5 () 2 s oS Elgil g (S 2SI


http://dx.doi.org/10.21859/johe-02041
http://johe.umsha.ac.ir/article-1-149-en.html

[ 1'?: 10.21859/johe-02041 ] [ Downloaded from johe.umsha.ac.ir on 2026-02-15 ]

O‘)&""”Sgs';"."’

a5l el O oS s Al 5 )50 slaaslg
JAL_.MJ P O yg— u‘;j)lf 69_§.” ] 039 )L?bﬂ
J.:l_..us )‘ ).v}o oolaz_uwl uan‘ as 09gs w._,lf)s f°_< LE‘J—*@

sl S sl cwl 0oy o o Iy, go,8 cbla>
slo bl Mol g, Fazn ) 5 (8l ([, 5 sl
Ol Ct 5592 = Atz lee AalS g S

..\_ul.vu’_n Lr‘")’” [P Sov-) U_" B Huso °3)j

S sl

Sl a e Jol odinggi auligbly 5l —ide aJlae o
pladl oo (Sbp pode ol il gloo oo Ly as
3 9yl 5 5ot ey i ol o0 ,5
3,90 oY 8 &S S HSE asly LS )15 g p i o e
-w—.’.)b ‘) Lf'b)“\s B)L““” Jl_n.s sk

P %Y
IR

REFERENCES

1. Golmohammadi R, Giahi O, Aliabadi M, Darvishi E. An intervention
for noise control of blast furnace in steel industry. ] Res Health Sci.
2014;14(4):287-90. PMID: 25503285

2. Rosenstock L. Criteria for a recommended standard: occupational
noise exposure. National Institute for Occupational Safety and Health.
NIOSH, publication June, 1998.

3. Goelzer B, Hansen CH, Sehrndt G. Occupational exposure to noise:
evaluation, prevention and control: World Health Organisation; 2001.

4. Golmohammadi R, Aliabadi M, Darvishi E. Study of Noise pollution in
the blast furnace of a steel industry in order to noise control. ] Health
Sys Res. 2014;9(11):1262-72.

5. Forouharmajd F, Shabab M. Noise Pollution Status in a Metal Melting
Industry and the Map of Its Isosonic Curve. Jundishapur J Health Sci.
2015;7(4):46-50. DOL: 10.17795/jjhs-30366

6. Muraviev VA, Madatova IG. Study of the noise characteristics of indus-
trial equipment on the grounds of a metallurgical complex. Metallur-
gist. 2013;56(9-10):731-S. DOI: 10.1007/511015-013-9643-y

7. Room acoustic analysis of blower unit and noise control plan in the typ-

\d

5555 asllae (630 gl o) (Slet v 3dod
3 Gt =l VI ST 8L 0 slas o ols lis
Ctio pidi Codd 0929 Ly A4S Sl 005 jlome 0>
S Gioss ml 59 008 83 pL B sl oy 3550
Salp e Jdo s wilgs oo Jale ol el S0t
Dyl st Laly Jbsl g

V jlogad po andllae ol oSl oS S usilS )8 5 Il mslis
S Sl ogB 0,95 amly 0 it glaco ol LY
ol ol =S g cwl \YO-Y0- Hz e ol5 5 4lls
S 90,8 e blas blwg jleslaiwl L Logass go
e ol e o S i sl o
=il L SIS gl S col il SCEL wla s
S sbahs; s S slaall eblis ss g 5 M
Byl Coglel i il gl dplee inlS

S 5 A%
)’l (%07) glooas ol als QL,....: a_eJlas Q_l‘ C—'L"’

R )1 — L‘)bj)lf A_Q.>|9A s‘_g)_zfo)".\.;‘ ol
ads o LS5 (=8h o lace 3o lawgie g 00g jloe

ical steel industry. Modern Rehabil. 2013;2(4):41-50.

8. Narlawar UW, Surjuse BG, Thakre SS. Hypertension and hearing im-
pairment in workers of iron and steel industry. Indian ] Physiol Pharma-
col. 2006;50(1):60-6. PMID: 16850905

9. International Organization for Standardization. Acoustics: Determination
of occupational noise exposure and estimation of noise-induced hearing
impairment: International Organization for Standardization; 1990.

10. Golmohammadi R. Noise and Vibration Engineering. 4th ed. Tehran:
Daneshjoo Publisher; 2014.

11. Jahangiri M, Golmohammadi R, Aliabadi M. Determination of
Main Noise Sources in a Thermal Power plant. ] Health Safe Work.
2014;4(3):13-22.

12. Omer Ahmed H. Noise Exposure, Awareness, Practice and Noise An-
noyance Among Steel Workers in United Arab Emirates. Open Public
Health J. 2012;5(1):28-35. DOL: 10.2174/1874944501205010028

13. Aliabadi M, Shafikhani A. Assessment of the environmental sound
level and the noise exposure in a steel Industry. ] Health Sys Res.
2015;11(2):327-37.



http://www.ncbi.nlm.nih.gov/pubmed/25503285
http://dx.doi.org/10.17795/jjhs-30366
http://dx.doi.org/10.1007/s11015-013-9643-y
http://www.ncbi.nlm.nih.gov/pubmed/16850905
http://dx.doi.org/10.2174/1874944501205010028
http://dx.doi.org/10.21859/johe-02041
http://johe.umsha.ac.ir/article-1-149-en.html

[ Downloaded from johe.umsha.ac.ir on 2026-02-15 ]

[ DOI: 10.21859/0he-02041 ]

Journal of Occupational Hygiene Engineering Original Article

No 8, Volume 2, Issue 4

DOI: 10.21859/johe-02041

Determining the Noise Exposure Pattern in a Steel
Company
Mehdi Hojati ', Rostam Golmohammadi >, Mohsen Aliabadi

! MSc Student, Department of Occupational Hygiene, School of Public Health,
Hamadan University of Medical Sciences, Hamadan, Iran

? Professor, Department of Occupational Hygiene, School of Public Health and
Research Center for Health Sciences, Hamadan University of Medical Sciences,
Hamadan, Iran

3 Assistance Professor, Department of Occupational Hygiene, School of Public
Health, Hamadan University of Medical Sciences, Hamadan, Iran

* Corresponding author: Rostam Golmohammadi, Professor, Department of Occu-
pational Hygiene, School of Public Health and Research Center for Health Sciences,
Hamadan University of Medical Sciences, Hamadan, Iran. E-mail: golmohamadi@
umsha.ac.ir

Received: 02.17.2016
Accepted: 05.27.2016

Keywords:

Noise

Occupation

Steel Industry
Frequency Analysis
Electric Arc Furnace

How to Cite this Article:

Hojati M, Golmohammadi M, Ali-
abadi M. Determining the Noise
Exposure Pattern in a Steel Com-
pany. ] Occup Hyg. 2016;2(4):1-8.
DOI: 10.21859/johe-02041

© 2016 Hamedan University of
Medical Sciences.

Abstract

Introduction: Steel industries are one of the major needs of the country. Noise pollution
in steel production operations is an occupational hazard because of special equipment such
as electric arc furnaces. The aim of this study was to evaluate noise pollution in various
units of a steel company for determining the occupational exposure pattern.

Methods: This was a cross-sectional and analytical noise pollution study in various units
of a steel company in Iran (Hamadan state). The sound pressure levels were measured in
accordance with the ISO-9612 standard and using the Casella-Cel model 450 sound level
meter on “A” frequency weighing and the “slow” mode for time response. The frequency
analysis in one octave-band was done with measures on “C” frequency weighing. We used
the Surfer V.10 software for interpolation and noise maps producing. Microsoft Office
Excel 2010 software was used for graph drawing. Noise dosimetry was performed using
model TES-1345 dosimeter.

Results: The results of this study showed that 56% of the total measurement stations were
in the danger zone [above 85 dB(A)]. The maximum sound levels in the areas of electric
arc furnaces and ladle furnace were recorded 112.2 dB(A) and 97 dB(A), respectively. The
averages of the noise dose in three occupational groups of industrial cleaner, melting and
casting were 2133%, 514%, and 577%, respectively. The dominant frequencies recorded in
two central frequencies were 125 Hz and 250 Hz, respectively.

Conclusions: According to the results, occupational exposure to noise in all the units
indicated a dominant frequency of less than 500 Hz and could not be protected by hearing
protection devices. The noise doses were over 500% and the time exposure shifts could not
be reduced. Therefore, performing technical control plans are of priority in this industry.
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