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Abstract

Background and Aim: One of the most important ways to protect the workforce is to identify, evaluate and
prevent excessive contact with a variety of harmful physicals, chemical and biological agents. The aim of this
study was to determine the degree of exposure of submarine personnel to harmful factors in the submarine during
the operation.

Methods: First, the submarine was inspected and the job titles of the employees were determined. At each job
post, all harmful factors were measured by previously calibrated physical and chemical agents. According to the
severity of the contaminant and the duration of exposure to the agent, the total dose received during a work shift
was determined and compared with the standard amount.

Results: The equivalent sound level (Leq) for submarine battery and engine room personnel, effective
acceleration rate (rms), vibration in the arm and whole body of engine room personnel, exposure to gases emitted
in the engine room due to diesel engine, were measured. The volume was higher than the allowable limit and the
vibration of the arm was higher in case of constant contact in the engine room, but the concentration of gases and
vapors was lower than the allowable threshold. In the control room, all of these factors were below the allowable
threshold, and personnel working in this area are less exposed due to the convenient distance to the engine room.

Conclusion: Considering that the main problem inside the submarine is noise and vibration in the engine
room, measurements should be considered reducing noise in this area as much as possible.

Keywords: Submarine, Physical factors, Chemical factors, Equivalent sound level .

*Corresponding author: Ahmad Khaksari, Email: a.khaksaril016@gmail.com
Address: Isfahan Health Center, Isfahan, Iran



http://dx.doi.org/10.30491/1.1.3
mailto:a.khaksari1016@gmail.com
http://dx.doi.org/10.30491/2.3.187
https://jmarmed.ir/article-1-103-fa.html

[ Downloaded from jmarmed.ir on 2026-02-04 ]

[ DOI: 10.30491/2.3.187 ]

Ly b dee [
IYAQ Gl o o )led Y 0,93
JAV-IAY Olxio
10.30491/2.3.187 4

MARINE MEDICINE|

Sllos cp (2L 055 3 39290 Halols Jolgs U (2 pd 5 Jow p @2 lse ylim0 o
T sollas! 059 508 ¢ (g 8L gulS ¢ (g, LuS S o]

el ol Sldol Glil cubligy 5Syo sl o cuiliqy il olSiploj] o ol !
el ool lpio] o] iy (Spo sl 4> il olSislosl ol 48> cuiligy polid)ls

WA/ AN o (Wi dy YA/ YV tlBe 8L 4

SN

b jlre o 5l Gt oled 31 (eSiy 9 (o)) el SIS (g9 5l cilio g i (gl Sl o tane | (S 1B g Wi
29oks Jolss b (2l Sy agalye olise o Ban b b adlllas ol (Si5dgn 9 aliond (Sejsd o5los elos €lsi
b pll Ollas > (2205 53 29290

S lelge plas (9IS g o 13 35 asiie QLIS b cglie g sl oo & 2y 0903 5 sl lazd Sy
b e 4 495 L3 )S (65505l gy 0l 0y llS U 45 olawd 5 (Sujed olos Liomis (sbolSiwd Lawgs Wdgs 5l
A5 dulie 3,35kl e b g ettt (68 s SO (b JS 8Ly 9 Jele ol b e agalae o e g eaiUl

plod 5 93 uwd 4 3,1y 3,1 (IMS) Sige S liee 23 s Ao bl g B 550 Sy gl g0 Jolas 5 1L
5 oo a3l UL Lo plise a8 (pSojlul (5> seise S50 Al ygise )3 opiiie B L aralse (e Wl ygise iy oo
bl 2o 5l 208 o 5 lagls clale ljie (g 09 Slme s 1 UL S ygige 1 polie bl g0 3 53l 5 Cusd Sl e
b oS pslie dlols Jbl &) Cuod gl )3 JEL5 sy 9 391 jome il s 1 208 550 olgs plos yloyd 301 Cannad )3 31 jloxe
5135148 lacauw] (o yme p3 yieS K5)ls 459390

oty il (68 ol ol B ygig0 Ceand 33 3] g Mog s 2y 05 JBI5 ) SISk g oses Al &y de g5 36 S A

b HialS Cuoud cpl ) log e Sl a5 aS 5000

o Jobo 5 cioimss Jolge (S5 Jely o o 10031908

a.khaksaril016@amail.com : g xSl cuny (& ylS B dos! 2 Jotius o 6 [
"J).g'l ‘QLp(é.‘ol ;QLQ(&.@I Ql:.w\ Cublige }f)a :U»)J]



http://dx.doi.org/10.30491/1.1.3
mailto:a.khaksari1016@gmail.com
mailto:a.khaksari1016@gmail.com
http://dx.doi.org/10.30491/2.3.187
https://jmarmed.ir/article-1-103-fa.html

[ Downloaded from jmarmed.ir on 2026-02-04 ]

[ DOI: 10.30491/2.3.187 ]

VAR jglls Jelge b by Jiw s dxzlge (line (s

3 ) g 2235 asedio JEUS oy Sl (glis g ol
G 33 1 aSeba SSB & Jid olgis yn sl Jelge
S5 1l )l dao Jols (pliand 5 (Sujed Jelgs 4l yg390
b ooy UL e lp oS ity 3929 J3d g 5 (30
Condd 33 &8 39 58030l @ 5l Lol (Sanll sgas 390
@ ol il &Sl @ g L cdS JE pSeilul
w2 2bdn) Rl Cend 4 o g Bkl Glacend
B laise 35 caend (pl 5 o Ul ol lise 3,5 o Colpw
b il solSiws 4 5l Jolse pl (580500 gly 8,8
xSl oSy qlS g il 95Ul
05 0l I LaolSiwd oyl 4 391 usblizog Sl (ol 3l
(V= JS) sisb oslizul oslel (¢ pSojlul (gl b xdg
ool buwgi 2idg 55l & Glelss ploi () Cuy
2 oxd (6Sojlul polie 9 03)S (gpSojlul eSie yiomi
o g0kl sl lise 4 dn g b o cud (6 pSojlnl slap
Sy b > IS Bl e el o b et agalse oo
Olnl (e oled jle 2900 3kl b g asuie (68 cani

2,5 dusldo

=W

V=g 53 oud g pSoilul yglols Jelse 6ol b
Sgo Hlid Gl Jels ws (cpSojlal 4 Lelge sl ol
il sbciond )3 (eges g (moge Cjpe 4 (SPL)
sly (Led) wgpo Pl 5 olie Gromen D90 2l
L3 593w Sl 2Ly AL g Al ygige Sy
3)lg Liles,yl (rmS) Bge s (o jee i pbol Jinw yy bawgs o
b agzlye e 9 b yg5e Jrwp o plod 5 93k 9 Cuwd &
1545 HzS 5 S0, COz CO i &ilsysiga 53 oy (slajl5
2435 5ol J M piitie JRd y5ige CEgw S
392 jlxe o 1 Sl o plise sl o )bl 5 4B )gige Cuand
(Y=Jg>)

2251 0L pglte (wles )90 53 9k 9 Cund 3] e
H2S 5 S0 CO2 CO (sla sk 5 UnjlS alé 3 399 jloxs
plod Slsesgd loyd 3BT o 13 39 jle bl s I 2eS
ol 50 Jols sy 5 392 jlome il o 5l a8 y8 0 Lulse
13 oS Syls il ygige b 4 elie alols bl & cuond
5391 ol 5 e

Ol Cond > (S sl Gl 02y 4 i b
Cuond ol )3 (puablian § (8l e (650310l e 2l 35
oS sl g2 1S jlome a5 ] polie &S 0 plog]
13 4 85 ot &yl 5 6l 5590 Caand y> WBGT

J Mar Med Autumn 2020, Vol. 2, No. 3

.

CVRET

Jelio > plea Cumox o I i pol b
ool g yololj bolse 51 npmsg il (5 )20 )3 ciliseo
@) ISU bl sbasoly yol cpl &5 515 )15 ) laee
Jalgs uwlp] I s sl g jlow W oKl o ausly ol yos
) sl

Sldiio; 5l a8 (g5 Cuolls 3 Coluo 5 Cudl o
SUG U9 w1y loig oy g cunl e plll (golisel
S )9dS oy g Cubling e (S Gl 5 (e
N o il coluo g bas oo )Kaly o iege jl (Sl
Pl ylaslinl s 1 Gy (poled Sl (6 Ry 9 (b)) 2 lolid
(¥) ol (Saishsns 5 (lrowd ((Se3:d psloes Jolos

e St & e8b Wl & ) slalae ) (S
an & Cwlaobdp; 090 S Cul 4858 (o)
(F) 23b Slles oy 53 T 2 3 ok slaceels L &Blge

23 2 Vg & cuwl s 4l Ay S (2b)2 2
b ools) ol g5 ) cwl oSen Dby )l
Calo > Syp Coply Wil (la gyl L (N85
el & 35 dope ol & s (g5l (Syme b loolydn;
sty B jgba lan laobyp; Jos glad b osd
(DS x5 Iy Lol

Ll .)9> uol> dld.SP u‘)Jab dl)l.) Ls"l?.)'))'.’.) PN )lf
S SLS oo ey BB b 4 jlad 455 wlie 5 Cuale
Ol 2 909l glite iyl oxee 2l 50 il
gsb 40l demg 1 b ol oy calise lgil dess o ciglas
a2 LS o)l sy liseo ol b Joloe (2byo05 0920 IS
o SUsh 31y Juwy ool (2by3 05 01950 )8 balps &
csiman § U35 5990 5| 26 HS 5 S0, CO; €O (slasls
ol oy b (VeA) cansl obyops Joby (Sais oy g olids,
bl s 5150k (2305 0959 50 JELS 33l agzlge 50 oS
alye Ll LB g cuslio cla)Saly )1 L g5 oo el jlome
b olee 9 agjlew Bl ials (Seo J8las 4 1 ol
(3) 55 a1y ooy selles ¢ Jelgs ol ]

Lo yo yglols Jelgs 45 250 ol 2 e 5l adllas 5
)J.)LQ.A l.» ‘) X% d);o)".ﬁl )iblﬁ.o 9 03903 u.sl.g‘))l 9 u.sL»L.w I)
2bp) B lels aalse (lise 5 les auglie )il
ialed s Jelge ool 1S 2 L)

L g,
Jolse b 2byd5 g9y Jeblis oyl apalye s 45T ol
Jos & bydpi 090 5 el Il wed aseie Hlob;


http://dx.doi.org/10.30491/2.3.187
https://jmarmed.ir/article-1-103-fa.html

[ Downloaded from jmarmed.ir on 2026-02-04 ]

[ DOI: 10.30491/2.3.187 ]

2355 093 2 ssloks delss pSoilul gl V- Jgue

31l u oy dlad E 585101 oy ] dlaes S 583101 ol o (& S 831051 Jole
(@B (g bl 45 gge Cuomd ) ¥ A CEL440 muwlio 1o g gt
(onl8s &l )90 slacuond) V- ¥ HAGNER )5 SN )3 9 (2l
(6 y5590) Y o WBGT casella o sS w yan!

(415 y9550) ) Y B&K ziw il ool

¥ LH o055 e lisiag S 5lane

v¥ Dragger .,ly (Js0 L35 H:2S 4 SO2 L£LO2 CO ;a5

ngt oKt

Fopss
6 xSojll o edliul 3550 (glaolSKiwd diges oY — S5

5 S0 0 Syguin b xSl jlegigh olKiws
(S Nl )

Wby b lacond )3 o wWilS)3 36T 515 Y- Jgan

Moo Fore Youe Yeoe Dee YO YO 5y dB(A) S50 Joxo
N AD Ad I M ay s Vey Ad KW R o0
A ar aA Ve aA M Q) AY Ve &l y5ig0
4 NS Q) a¥ M AY A AY 3\ By sl LS
At A AY a. AY A va A ) & g, bl
£ £V V¥ Vo 4 £ YA va A oyl Joxo
0 0 £ £¥ Vo £¥ V. £ £5 alss 51
0 0 £ £¥ Vo £¥ V. £ £5 by @bl
cle & By sobl Cond )0 lhogyuw g jipn Feve Lo I oT)

@ bgye judn g jbre b I SUL Al jgige b Opglone

MJ)|M9)WW,)9,),)_@\“...[,0..6[_&,&[5)5

.

‘LS{L’-)'))']-). &B)y}a Cromud 2 ‘Ma).w )..ol;> aslllas 2

Sl pils B 4 bgiye jides g (Jrwd AD) 3 lslil s> I UL

1ras ;ﬁlg &Y b)lo.v: &y 8,92

b, b abxe


http://dx.doi.org/10.30491/2.3.187
https://jmarmed.ir/article-1-103-fa.html

[ Downloaded from jmarmed.ir on 2026-02-04 ]

[ DOI: 10.30491/2.3.187 ]

VO glls Jelse b by Jiwy dxalye (lise s

4 358 o0 wguine Jome d> il Ll ho b )5 lalaee
DS 3 ke 55 2l O lp 9,5 e dleidy
s das Jase (il Jold asby cpl Lol sl
oy 5l oolinl (LS, higel dho wdine g (ape
Sl oy a5 b3l o OUSS lgh sl 5 (ol cllis
B T e
S99 S5k ebj)l 290 polde g 4 b I laee
e cblis aby isupl olie 05 J8 et
cdl bl epSiin 50 asby ol b e odmslis
DY) cnl (LSS 55 oo

Cuoud 3 J3d yo¥ge oS A oddlive yols dalllae )
g0 ol b oled 53 gskans Gl o 9 o 05 2 go oo
o b s sz o 39 MIS2)- 3o y5ige (b)) ol
e s 5l UL sl azsly oled 1L 59y 0 el ¥l i
aS 5gs MIS2 ¥/0 J5d y590 Jilie (555w Lol 29y dalgs
odiS s (gloy— oy a5l Jg cunl eSS 5)lilisl s )
Lol

slle ) (Jad ppe Sllane Sl (S g5 b (L))
ol b aslge 00,8 o el smioys g mio ()8
Q930,58 b a (Sl Glods el paiiiuns jobo 4 ilgh o
ooyl 23,8 Sl 5 SR syl oyl S lsie
2 JUs ) Sleynes o JUs ] el Bl o i) 5l b
=JUs ] 003 sl ads o JUid] usced g (Sl 5]
ool ML alge (o)los (nF@ls Jl (o (B (omas
5 Sy il sl paas Gl Sy g (5)leS s
A8 ) sl e slsyl 5 sb Wl e
oS oyl 28l colo ¥l i 3 5590 S (loj e
oS cdy amlgs 51,3 YEIY clod 5l ] jlade g cosls anlgs dgng

S o
wldp) b e fuyedes &Sl 4 g L
0l S (630l b Conl 13y 5590 Cuandd 3 Jiladl g liuo g yuo
oalatwl .l ialS Caond () 3 Mo gy Sl s b aS 244
oo & izmen g ol Sllasl g y590 (09 (S sloodl
Oliee B bl Ciond b Cwond opl bLS)1 lise ik,
caolio oblas 565 5l oolawl Dby dalgs ials 1) dpalge
Foe lao (8L jo> Glise (Al )3 Al ygige Sy

oo Gln b Syele £ yn (g yegl Liulejl plomil og: aalss

J Mar Med Autumn 2020, Vol. 2, No. 3

Vere il 4 bgye pily g 0ylabl s 5l 5UL Wl )b
U1 cadss 5B ca ol Cuoud )0 luog g D9y 35,2 Yere I
Dy calio (a5 b g 0 lulinl s I xS )loyd

BB y5ig0 Cuound Jiuw ys (5ly 0045 duwlore g Jolao
sl GUL s oo AD 3,5kl j1 &S 545 Leq = 96.4 dB Ly,
5)lsbisl 5 S 0g Leq = 91.7 dB 35 il g, bl cwand o
g 5L

28l 0l S elss custere J S e (Sagll
S Glaie a s b (LSS dpalge g oo guxo )8 laro
el golae (e ol 3 )5 lalame 5 5518 JSuie
5,5 g (550l8 Cunle b badye lis Sl sliie imio 0B
Lis ol 3,Skes 5 Sllgzol e dmolSins Solse
(Sle il 3y55 0 9 Liale bl @l pile S e
ulial Ggliisd 9 (g)lme > b gl Uk copo
sl 71V a8 il ools i wyp (Vo ) Y) ol Sl
Cal )5 lazmo )3 1o 1 (U g (Jxd g5 jl s US55 algid
2 slyeis o Jab 2B ue aed ¥ I /Y 250
dgd> e oo Mo Gl 51 BU cladlia Byo dawy b
S5l e slhe b agalge (86 olod ol pgw Sy
e Solow (o9 lgis 4 o 5l (6 (lgid 8l ol jlons
(WYAY) 235 (o guma 550l )5S o 18751 b

O g odes Ol og)S 9 (gl (b hao b apalse
sl lgidpd Sl g alors gl ol 4 sl o
ol elain = oy 5 S3oleid Sl Jold 255 i
s glps g opolas Gl g lo b aalye o bLS)
) lys U o =y 55 5 (55 ]
Lo b agalge (VFND) cowl pudiio 156 590 lo 51 51 56
&b g )5 oldl ad Ll cél cely Wlg o puicmen
» Gye ol 93 ad 3 Sles alS el wlg e
23 0,8les 4 5l Jad el I oiso b ples o' olalae
sy 5 51,31 3 o cuwl 5 15T 3 Shas (95 3 sl 3
5 09 o Wb (s g Sl 0 sl (e odler
sl jo cwl (Sao godomy sl a5 Jbs pd wisles S
2 A b 4 o L dgelge 555 JUES 3 35 5l S
Sy J (S0 Olgis 4 (505 3 Slos (13905 39400 9 CLL3)|
Sl Slafle 35 g i @il gl
23552 02 pygebia ¥ ailjgy 1y Lo b cgalse Jlo )l il
(VF) Cusl 03905

i odasie Jolge pl cov ol ol olgid cdl e
siling syl g I8 Al oy diuo b dpalae lee dles
Sy 8 oleis cblis Loy 5l edlitl egu alex 5,1
(Hearing Conservation Program) HCP sl clslos aaliys
2 lod S8l Gen 6 pKiy Sl cpyiere lye 4


http://dx.doi.org/10.30491/2.3.187
https://jmarmed.ir/article-1-103-fa.html

[ Downloaded from jmarmed.ir on 2026-02-04 ]

[ DOI: 10.30491/2.3.187 ]

b alie adgl 5,5 0 (Baung don 1Bk gh (W8

ol dlie ol b b den g Ny e o 5L

My wisS gun &S WIS o gupal By 1@8le Sl
2,05 099yl aslllas > adlis

&bo
1. Schulte PA, Wagner GR, Ostry A, Blanciforti LA,
Cutlip RG, Krajnak KM, et al. Work, obesity, and
occupational safety and health. American journal of
public health. 2007;97(3):428-36.
d0i:10.2105/AJPH.2006.086900
2. Burgard SA, Lin KY. Bad jobs, bad health? How
work and working conditions contribute to health
disparities. American Behavioral Scientist. 2013;57
(8): 1105-27.d0i:10.1177/0002764213487347
3. Hammer MS, Swinburn TK, Neitzel RL.
Environmental noise pollution in the United States:
developing an effective public health response.
Environmental health perspectives. 2014;122 (2):
115-9. doi:10.1289/ehp.1307272
4. Helmreich S. An anthropologist underwater:
Immersive soundscapes, submarine cyborgs, and
transductive ethnography. American Ethnologist.
2007;34(4):621-41. doi:10.1525/ae.2007.34.4.621
5. Taniguchi M, Burnett WC, Cable JE, Turner JV.
Investigation of submarine groundwater discharge.
Hydrological ~ Processes.  2002;16(11):2115-29.
doi:10.1002/hyp.1145
6. Masson DG, Harbitz CB, Wynn RB, Pedersen G,
Lavholt F. Submarine landslides: processes, triggers
and hazard prediction. Philosophical Transactions of
the Royal Society A: Mathematical, Physical and
Engineering  Sciences. 2006;364(1845):2009-39.
d0i:10.1098/rsta.2006.1810
7. Locat J, Lee HJ. Submarine landslides: advances
and challenges. Canadian Geotechnical Journal.
2002; 39(1):193-212. doi:10.1139/t01-089
8. Burnett WC, Aggarwal PK, Aureli A,
Bokuniewicz H, Cable JE, Charette MA, et al.
Quantifying submarine groundwater discharge in the
coastal zone via multiple methods. Science of the
total Environment. 2006;367(2-3):498-543.
doi:10.1016/j.scitotenv.2006.05.009
9. Mosher DC, Moscardelli L, Shipp RC, Chaytor JD,
Baxter CD, Lee HJ, et al. Submarine mass
movements and their consequences. InSubmarine
mass movements and their consequences 2010 (pp.
1-8). Springer, Dordrecht. doi:10.1007/978-90-481-
3071-9 1
10. Basner M, Babisch W, Davis A, Brink M, Clark
C, Janssen S, et al. Auditory and non-auditory effects
of noise on health. The lancet. 2014;383(9925):1325-
32. doi:10.1016/S0140-6736(13)61613-X

Yoo 5 eee ol )0 logas Jusy (2lod pi
FerSole )b Al )gise 1) o Gl (uyti & 5y0
sl oo sl 38 g ol iy

ol il g a8 eolydl e I 5 pay 1 15,08 g SIS
20,8 o 1348 dilogeus Wil (5, San adllas

11. Van Dijk FJ, Souman AM, De Vries FF. Non-
auditory effects of noise in industry. International
archives of occupational and environmental health.
1987;59(2):133-45. doi:10.1007/BF00378491

12. Khaiwal R, Singh T, Tripathy JP, Mor S, Munjal
S, Patro B, et al. Assessment of noise pollution in and
around a sensitive zone in North India and its non-
auditory impacts. Science of the Total Environment.
2016;566:981-7.
doi:10.1016/j.scitotenv.2016.05.070

13. Prashanth KM, Venugopalachar S. The possible
influence of noise frequency components on the
health of exposed industrial workers-A review. Noise
and Health. 2011;13(50):16. do0i:10.4103/1463-
1741.73996

14. Stansfeld SA, Lercher P. Non-auditory
physiological effects of noise: five year review and
future directions. INICBEN 2003. Proceedings of the
8th International Congress on Noise as a Public
Health Problem, Rotterdam. Foundation ICBEN
2003 (pp. 84-90).

15. Juraj S, Michaela B. Implementation of auditory
and non-auditory effects of noise in the risk
assessment process in mechanical engineering.
Procedia Engineering. 2012;48:621-8.
doi:10.1016/j.proeng.2012.09.562

16. Clark C, Stansfeld SA. The effect of
transportation noise on health and cognitive
development: A review of recent evidence.
International Journal of Comparative Psychology.
2007; 20(2).

17. Morata TC, Themann CL, Randolph RF, Verbsky
BL, Byrne DC, Reeves ER. Working in noise with a
hearing loss: perceptions from workers, supervisors,
and hearing conservation program managers. Ear and
hearing. 2005;26(6):529-45.
d0i:10.1097/01.aud.0000188148.97046.h8

18. Pyykkd 1V, Toppila EM, Starck JP, Juhola M,
Auramo Y. Database for a hearing conservation
program. Scandinavian Audiology. 2000;29(1):52-8.
doi:10.1080/010503900424606

19. Bovenzi MA. Health effects of mechanical
vibration. G Ital Med Lav Ergon. 2005;27(1):58-64.
20. Pope M, Magnusson M, Lundstrom R, Hulshof
C, Verbeek J, Bovenzi M. Guidelines for whole-body
vibration health surveillance. Journal of Sound and
Vibration. 2002;253(1):131-67.
doi:10.1006/jsvi.2001.4253

\Y‘ﬂ‘\,ﬁb‘Y’a,wJ 8,92 lg‘)bh..«bdub.w


https://doi.org/10.2105/AJPH.2006.086900
https://doi.org/10.1177/0002764213487347
https://doi.org/10.1525/ae.2007.34.4.621
https://doi.org/10.1002/hyp.1145
https://doi.org/10.1098/rsta.2006.1810
https://doi.org/10.1139/t01-089
https://doi.org/10.1016/j.scitotenv.2006.05.009
https://doi.org/10.1007/978-90-481-3071-9_1
https://doi.org/10.1007/978-90-481-3071-9_1
https://doi.org/10.1016/S0140-6736\(13\)61613-X
https://doi.org/10.1007/BF00378491
https://doi.org/10.4103/1463-1741.73996
https://doi.org/10.4103/1463-1741.73996
https://doi.org/10.1016/j.proeng.2012.09.562
https://doi.org/10.1097/01.aud.0000188148.97046.b8
https://doi.org/10.1080/010503900424606
https://doi.org/10.1006/jsvi.2001.4253
http://dx.doi.org/10.30491/2.3.187
https://jmarmed.ir/article-1-103-fa.html
http://www.tcpdf.org

