(238 oo Sl5smoid posmn 5o e eailig o |y SU s s V) S SS 4
s —\-:L-‘ Oarm ity g 5 andad 5w sl

<ol Blis

935 3 e &y toas SY ) oleblis 7Y o JSKu
o) o 5L ) oKaws bl o) 51 S p

\YA



JJ.;.;S).) ‘) .15\.5.:.0..5.3 t?-\\ ‘}im .Ca.w‘ OMDJ‘JOL:J
b oW g il g Sl 5 s

@,&!ﬂd@bj,dagwwb@glo&wa_f_w‘}fw
Jb.\utbl.ut.%)&)‘)yCw‘ewwwble:...\S@Jls
tBJWHuJuM‘H~°J‘°J'J§Jﬁ‘ewl~"5-‘.’z<i°‘4',-bj=

N | o0 S5 e 5

NESUR FPCSE PSR RYFCHR N W] IS CH I N | g LV
A{.v\;:-w)é‘fo LG?]‘“J"J;#J'.‘."JG‘J“W'*-*Sg‘)lsw.x”)
24 23235 gl ) Gl b wilite 4y 3] ) S 355 5 pae

23 g o0 0o ppmile LB g5 ) gt (JdS (et & 03, 5

Y4

l{}é)‘))‘ﬁ@WJ)J#&yWJ}}&’—’—\YJ&
S o aalad QU s 51038 0 )1 30T ) 0)) se0 S asdid i 5
@q}fuﬁylﬁ,jlhﬂd;,lqwj‘d&wb:w.d

25 g 0 S 3

Ll 5 5505 4 0l gl Sl 151 5|

S wlo b s ) o 4 o ol (5Las 1 3505
(PoVE U)oy (PN Y ) (S g6 i) 5 o o
S s sl — il (PN JS) SIS, SU1
g — (PN £ US4 s ailate & Lgaans 355 5 oS
(FVA 5 PNV LedSi) il s po 4 56 & J 8
(b gss) S aadas CU, 5lous dff)l’ s
PAY S s ol 51 sl i 4 (o)1 L g 1 8) e



%

»
$as!

&
0":
]
9%
%0

)

¢
S
5

‘:’:0‘0‘.
“‘ "“
‘:“’
050
olelets
IO
‘...‘:“
.“4“

x‘!

\
Bose
250
’.

P
B
[0
G

O35 30 )t () o
3yl Cwd g3 5L a8 ppile

oemile 038 g5 gl 15 S s 33 8 Blis — VY IS
':;G‘JK‘H

AN

).s,ag:.u“.wu,a&quuw;w”b@w:_f_mﬁ
sl 3 ), @l 0o g 0l 54-:;@ BIEIPIVTS ;JKQ—A

e U 45 1l g by o ol (i o&as =510 S
olaoen by &5 3515 gl dloo oKs ) 48 a8 S0 5 S
88 o8 13550 YU 3y 500U S 3101 U il (s 55
B 55 oo b BBl 3.3 0 55 o 453,105 s i Jin il

3 g g0 3o opila

bl b widate ay Wmas 3555 5 S oS e o Kaus 5 N F IS
S a8 53 ghon s e J3 s x5 |, s S o 5L

\fo



.b:;gon\iébtﬁ}“g&)ﬂ‘u‘swﬂ)b.ﬁu})ﬁ_?—\iJg..i}

S LE 53 S sl o) 5t p s oS Bl - FY e IS
S 5l 3,153 52 50 s w68 ileont 31 50 5T 0L 5
23 3 23l cwlin

133 8 o0 s ity 33 44 (SlSo JB 5 Jos

oo Sakslewl e €1 SOl goals — )
b, YU dne s ;“..-5 PEYBr ol ol DA s doe S 51L
s )l s lealans bolpa L slea | Uil L
)ﬁ)b)&)}.‘» dqu)JL&‘ML‘Jﬁ) 6\.&0“)JL&3\
Je g S 4 goals o

Slowl e (Sl Jos) ' pauil 5 VY

ZWUJJWJGdLM)JJ‘OéLL’M‘—Y
308 o dro g |y A 5504 8 et 08 sl
EWMLASJQJJJAQ)K(»@Q L) blas xsls
i 5 Lo guiun 5 60 3 blim By 5l oozl 5 35l g0
b Laly 5T By Saro s 5 o) s &
S olyea ol iy S FY o IS s il ol siea
w\ dan g,..iLCJ IOV VY Y Db LSJJS' JL@»Q.L:M)
Lo paine 5 ol 5l s S 5 Las J 35 0 00,150
it S s o]y sl

JU 5 Je> ) =P 0

:')')}'fu“u‘\"“-p 230 534 Jolus i 5 Jon
e JB 5 Jam 5 Sl Ji 5 Jos

i) 53 18 g Seriln S 5 Ja )
ol 5388 el il by S il o Sl 5
Creea ¢l L s et ] e B Al il
Ls)ﬂ@—?f»&wg«ﬁ CaiS 58 ab ) sl S ol 5
S )y s S S tlpma by O
Ledb! 5l slizal 5 b ¢ Ll Jdows s ayios 5 Ledb!
et 3 G 1y 1S g 5 g f°—\-36)ﬂ¢~—'.>
P FREIR P U PRI PICI - SRV oy
5538 s e o] p3¥ slajlulial sl 4l

\ —Transport

AR



Coond 93 37 Slo b 15 5k 3 03 5wk eones 5, = P SIS
izt 5550 G5 B FYG 50U 03 5k S 1 o gt el

il dls 1 55 5

Siswi) 3G gl =P F

Gl el Slodong Hlens b (Sl a] 51 5 >
S Jlaiily e sl 4y 353 & o 13 £ Jln)
4 235 g o S ol sl a5 55
SeSay i g 3ke § gnaldbenST L L»U\A;,on\ﬂ\
.-;\S&CLL‘/\A;}‘;LM})JP)\}W\A\J&Q YRy
g o g3 I8 Y e 5 il g 5l
S %) g sn F gy L g ks ) sba "“l’t"f‘d""
PSSP JEOR R I PR DY O,.'»,..,»AJL'»)U:.&\
ol il y Jab 81 ol s ad 0 15 e L Y pens
i e il 31 sl (65 g 3 gt o] iy s S
353131 okl 68 S LS ol (S 55

(e SoodiS L gpla LS b fm) S B~
iS5 U il S 5 5 (ol ikt iyl
i3 b3 gy Sl 13 S e G 8y 00 8 e il
a0 by ) )\fA.:'.)J))rLSQASM Ol
bl g3 iy 3 33 5 3 g g el Gl
OS5 s
S5 Jeol cal cols sl aalsl o3 i3 g b 2505 2525
Jole aw ol 5o o (FYY JS) 5t o o0lapli G i

)‘f%).} A&}«/ZJ\A‘\S&L&)U).}}

A Uad (s, 550 48 Jolews Ay 5l 5 b sl o
Glslas pd G b5l b Slaals Lol 5 lgais
olsl b s 0 &8 58 5 el sl sbod ) asle) SV b
Jusl el 00 8 e G gl G (e
5BVl pa 03 ia Maa) (oS Jeol g8 5 5050 5 ol
slaraln | (odl )l 5SSy e slS V/0 Shas b Jdi
ol 58 53 150l s ol J& 5 Jon 5 sl o SO
iy S g gl (o 205S) GV b
o B 5 Jem s plaaile s JB 5 S Y /

Ll 51 Slganns 5 Ol Ao s 15 5 sl Sl 5, lS
e Gl e g 0 03 o0 Wil 4y (g lalais 1 o
s 390l wlai Ll 103 5y 15 0 Ol S 6L
o algpon a8 Gl Gopaaasl oS
ad b s il o qu; bl ali rals |
308 Sl o saln Sl S 3 b (2 W&)u-’;
}5\»)‘}-«’5&0))@&)1%&’ b OJ;*&WL
A alay lo st Glawa Min g s il oly
3508 Wlws 2V sl bt S b oo 515 ol
Cails anl g Jlis 4 ) o8 Ss Sulg 50

L0l e plrale gbaaly 5168 S 1,
25 ek 25 s 9

(S8) Slomr g2y & a5 G 61T gl 25—
sl Lrals Wl a a8 (Ll Slas s 508
&l g Jom 5 ok o 035 iy sl s

Bos 5 ooy oozl i gutign (5 1) S
ein o) o5 55 U ol ol 8 6508 (slgtss 5,8
4 ¥ i 53 g s ool il 8 5 8 5 b (ol
A s gy PN S8l el oad ool i s
s ol L obos S

8 5kl o 500 S A 855 tgal 5 Al
VSISO AR S &R JORI S RSS

L ol el oo 5 005l 51 il slaaly oles

— Somldering

\YY



G pp ==Y IS

5 IS ¥ game 4 55y 53l sl s
sl (Sas 3l 0 o2 5o Sy Cand SU

L 05,5 38,5 b a1 lacin 03,8 5 g0 Y
S g oo W) e 650 5l ool b &S (58] 5
338 s ol gl b >

420 52 i gl gl 2 JUki) 5 Job 035 by ¥
23l ol SLgd sSha oS o p s G > oLl S
i Gl gy & 6t o 5 51 5
i onl cel &S s Sla ol et g
Gl 5o g s oot JUail 5 Job 335 o gy <80 5 0
YUY Slgin, € o5 5o 3,10 2,8 o ) sdlad Jure
gy B G Jae 93 p 0

e LY s G 51 Bl 1530 51 g i
G sy Sl cBlis ol Sl g 5l S
g il G5l b Gl Lo J Lles
et Cul @ g 85568 e sl Ry S50 S
395 3ol o o U 5 0 5V G o 5 8y 0 4 S0

Lasjéﬁ‘“'}i?pé\%‘s@\cx\dﬁ{'%ﬁwm
F P R D PR A gors G
o 3l i 530 g0 1 S8aaol (S S et S 2 5
3 sy Jil o o S a5
bad 2 8o sl o5l il i S 5 )80
e gty oS B SN 8 ¢ hiant Jles (Sl

Pl G el 0o o Sl sl

JE DRV JPINT P SNSRI

VY

sole (5mS) 132 fmy Jpane 2 slom] 15 p5Y o
e eals lus e t)L‘o\ gywe L»;)k,:.:.-;y

23V Sl b o g a8 5 B4 Gy e ol
g o 3 dl 550 Sl o sl C sl 5 0 >
o LS Ul 5l 550 5 ol sba S Jule e S
oS A 25 i 13

lp LS
d&'&yéélﬁ

PRI 1

)'\.A:S)\.,cds.aﬂ.sj.\.a}.»‘j\);;»\x;jjé &fjjj
LSS ot K15 s Jae o (6318 dals S
lala (g 435 g 0 0l sadadd Joo b g (1361 2
3,190 sram 53 5 A5 gusr S 3 S5 geon 55 2o
() g st dbadd o5 ok L

S8y pothe G o p 4 G s PAlol 5 ks
A_g_}@ﬁ‘s.))\.)b))LPtr} .'\QJL;‘J:‘)\ ‘)&J}dw‘ﬂ
Shoams g ol 1y G slibl 56 e sleal, 51 S )
0 g e &y g )J@uyéw“—wﬁ*ﬁ;bj
8) )l em b A eim aw Jals Dol e 00 il
(PYY JS) do gr 0l (oot o i3 Jlai] 5 s oL

Lo 0oyss ot ol vy i LS 005 0 )
Solsg g sliblsly ol ad el s &~ slibl
:.3; agu.:..«\j} JLJ—\

j\cu)lﬁ.g\&b;yj‘d)‘m&ZO);),w—\
oy g (Sl ppoasli s L S) mm o 51 G
el ol sl i3 S 5



.;ajftwo—\:-if)@w bole ol 92 s Jowe o0
..s.»ﬁ'.»l;_u_léﬁl:.\;,.z

)d‘}ﬁﬂ‘ﬂ)‘)u‘ QL@‘&)BJ)}_J

S LSl o laliosas Jove 5o
‘J‘,«JD)L&L«\}W

1531 el 38 ke samaglis leal&ans 51—

Sl il Cbli 53 pamn 53 0352 50 S8 l5we b 3 i 2ol
-3, 513 (LFL - UFL 53 ydox)

g b Jom 5 g S0L adss r&b P=)
%35 Jgon p3Y (slgbla|

5l b5 o p 5 5 O, S s
518 Gy 5 8 ey S e ol b 53 68 55 ol
R ok S )13 e 3 50 e 3131 (S g
55 230 M g 02 5 G Sl ol Jle
L Daloe slgdons G s iay i o g0 o 51
Sl sl e 1y al 25Y sl sl Ll g 3
b ekl K

3lpe b 561 a 5 phdlazal lales,ge 5 Y
S ale; 2

B pon hnpe b gad bl 1o
TP IARE

3T Axftan

Ll 5611 58 p oS 55 sl o)l 5o 25 1y 18] ) Skl b g

3k ohaiS Gl 4 "5 1 pete S S I s St | G B s (58 15
obas 58 chle ol Jt5 51 bslden cail ol Jl Byous o 13602l 56 e Slcwl ok
s B8 cul il 58 ) S pdas | o il g dal g3 255 5 e 252y &S o bl > 5
3 aeys b e ol Tl i YU 1 Bgine 53 5 g g0 58 ke & poiey (Gl Dglins I o |
bolos S bsbou i S e 0 6l ot 5] g 2525 L &S ey o Gty b glia
|52 5525 865 & ey ol gl 590 0ol aalsl 56 lde g S il S1 el s Gl 2 L6
s Bl el 5 Jed b (055 31 e LS 50 & 55 g0 oS 58 4 Bolona 5o | gp CBIEL (050 )
38 as)s L clile Sgde cpl VY Sl s ..s.sjfu.n sl 3~ QMA.&&CJBCM\ ‘J.);L;u‘

ol 2t 03l Gl o e 3 1331 2|

ok TUFL L 1, 6l sl g1, 58 cdale YL o 5 TLFL L 1, 6l ) o1 58 cdale ol o

(LFL) §) 22) ol 3>

|
io 2o ) o |
HORALIE 5 i) i3 pione
o33 o 8 23 o | gp
| |

(UFL) gl z>) Y 2

Gl BB b5 Gl o) cullss jame — 5 Y E s

..\;»t@«dg;a:.\gva»\JWJ'JLa:\quigaﬁg}«a)}djm«&é@ﬁ.&”m_é)}luwul:43).5_\

Y- Lower Flammability Limit

Ignition Source ;5 3! e =Y

¥ _Upper Flammability Limit

\ ¥



xb sl o 58 (Flammability Limits) G il cubl 33 5d0ua |y a3 opl o Juolbus 5 as 0
(CHy) olia 38 s Sor ! slite cilins 5388 (51, UFL 5 LFL slae! 5 o318 ol a5
&1y olael e el ol oz 40 )3 10 41 (UFL) YU a5 oo 4o )3 O 1 (LFL) (b >
Al L38 byl 5, 50 55 550 Pl adl cl om0, YO 5 ¥ i i 030 58
Doy abl e ia ol ol el adls g o 5ST o glasy

LFL. 06/ UFL. $\/ :oke

LFL. ¥/  UFL. 40/ : s

5 1 5 0] S e s 5 i il

SRS ol 25 315 8 gl 5 a8 ) 1 sl 538 513 3mi =Y

gyt 1 0T 15151 s i 1038 e |y gl Jlac! ¥

e e o 5> B 51 oo S e 1y ol Tl ¥

S iy 1 Gy b e ;SN 20

.@;&b\&)d\jdﬁ;}ucﬁ A g \dedl.a}:_i.t\)i\_f

~-'\:':“-‘Cj3\)‘.§jn:“)‘*i Sl adg 5l b le las Y

s g i 55 S i ol S sl Z A

S Sl St gas ama L slol A

..\1@;@,’4}:5%‘5}6.&_\0

b o5 4o 5T s 5 SsSB4 st 4 4 Gy Sl 35 @l )

S o ) Ll am > S5 5 G, N Y

e K55y T

Tatiad 310 1S Sy Sl sl go 2N ¥

Sw\rwo&jﬁ\dﬁ}%dﬁ_\o

‘Mécﬂﬁpﬂ))g}uﬂfﬂe?%wﬂw} Jla! -\ F

a3 7 S (1) g p ny JUsl s b il ey S s 0 5l 2N

4 Jlas| s b il ails 595 G 1 69555 5558 51 U 5o Connl (S JSGil 4o Lo Jaia VA
fanle (i Sl e

T 5 5L s (otdd J ) b 5 (6 et S038 51 S o1 o gl i 51\

Sala§ e 56 ook Y

s i |y 538 s imnl sl Sl gy 53 =Y

Sl S s gy ol ol o 58 00 S oty o XY

\¥O



g ob 1y o GBI sasdiy 5 50 ey 450 5l g 5 e VY

Saitads oS 01 5 5 lens sl s VY

g 2l SIS 0y 5 5 bl s J 28 sleal, YO

B w033 Jledw ¢ Ll 8 saa slgal, g1, —YF

<y r\s oty o &S 1, Jl S,\:\r\.\S o g r,.l:.u;? slgblas VY

TS 0 S8 450 5 ol 2as 6.8 e 5 g & i o sl oBas YA
SJ‘.‘.A')CJ‘;'\“;LE@A;.ST)J;@ 230 S st b s 5 s )8 (lgats ) 5l eslind YA
o gy g o108 Gl e 2B 1) by JB 5 Jos g 151 T
.gﬁ‘)\éb&.ﬁd‘jSW‘tj.AJ.':.US\:J\SA"LE}JO_V\

J.’urbff Sy fail wl g o &}3""’..."\'56‘ G gz o S Gsnas Jlis| Y'Y

z

e pada | OTV-@-‘ S wosls b b ) b 038 b prames g, VY
LD 7 S o Gl | VY

$d 33 o | Ol Jsa 5 a8 &1 Jas Jle K 0 sl T 61 asl g oo LIYO
caepd i |y dlad G o g Y7

iy ol 6l Jle s a8 G w1 Jpene G XY

e s JalS b I G e YA

SR 7 103 r\.‘. L wul s slgdu tl}sl_\“\

alel oo s G o p Y

55 ooliial gly o Jleel a5l G bl sl ¥

o gy i1 g B pleand (Glo gy Jla] 5 Jab 005 by 350 50 Y
DS abae G ool e 00y o STl -FY

L9 S Eazy

MJW}:UJ\}")\LSN/ “).)i.p,*a’u \)d)ﬁ&wg}iu}‘r@_\
.,\,;SJSSQT‘_gleJLL 03 5 iy 2 K 5 jre (MKQQQ)NearmissrtagS\)d"g\f._\’
ol 5, n 5 3 gign A grat] il & S e 5K 0l sis 15 g 51 ale 5o Y

REW-X CJJJ :3;@

e b Jle S5 I a5 Jano 555 ¥
cay Jle & sa 50 S SY |

e e 5 S Sy gaiige (3 S A8 0le 5 ey glaals 50 Y
.M;@@jS%@.f}\qléL&aL&,fjld}ﬁ.zﬁ S A

A4



\ v

.:\&LOJE.LM

S ol 5 oleys icadlagy las 1l icudlag i 31K Ll Al 2
AYVE (s o cuilage JS oyls] o ailage g0l Cislas

AYOA ol ol sl Sl o st i e gl Y

33058 gy 1 Ol 20 (Gaalal DT COAS (0 55 oo paid o Slgr Cailage el Y
AYVO (Ll (o5 gl s

ATV caae DLl ianalar 500 50 0 gannd 163 poite (gl 1 Ol o pmmacm daza o] 5 s ¥

AV g ol g Llish o l8 Sy 550 b olola =0

sl Sy Dlaslicuilig Jaami 0 8 s gee 5 635 Cudlig 1Ly ol
AYYE s

AYYY aal 51T oty i S ol sl olgn ¢ Jranls gl ae Y

AYO0 (pl 033 palgan 8 1 (555 ke G gel S 0 S oo Colngs sooma 55— A

(bl Ui i)y Cudlag oaSiils pale 4 i O Laoa o Gty (e 5 S8
AYVe g Sy o e o8l

AYOD ot s izl e a5 81 ok gl N0

AYYY ol plee DLt o gl guokign 0k glS )

AYFA S s pleinle G S0 Llisl o gadil ol b sl o i o LS VY

ARl S L] ozl 5 ot iSan pdines] 5 Lo jaamme (60,0 N

s ke S8 ol sl ke i s s 15 Slel 39000 e s b N Y
AYPA e S

APV il Lios statail 5 Cudlags aSiiils a ui o g0 555,10 S oLy Jud 21O

S s el Lo 350 lasl gleslu s SausS1 Sl iy S =)
AYYY

o gt 5 Catlag 0aSuiils & s Slui g glo g bl Sbdsia (s e —\VY
AP silag

aby gl sl e woliaal 5 U5l o (e gleand ol 5o o5 slealy Sligs glas VA
AYYY ey e CBlis bl « (UNEP) J el Gy doumes



Gy Jreon sy e Laos 5 ol Ml MgiS il 55 el lige il s 2V
AYVE ) o Chla> Lol « (UNEP) e bl
e Uy o Lo e 0 e il 5 5 o o Gl Julge i ..(‘)x)u_h
AYYO et ol lisl S s
21 - American Industrial Hygiene Association. [llumination small. J44(7), 501 - 504,
1983.
22 - ASSE, CSP Refresher Guide, 1996.
23 - Helander, M. A guide to the Ergonomics of manufacturing, 1995.
24 - HSE, Use of solvents in the rubber industry, London, UK, 1990.
25 - IES, Lighting, Handbook, references application. 1993.
26 - IES, Lighting, Handbook, 1974.
27 -1LO, Encyclopedia of Occupational Health and safety, vol.LII, 3rd Edition, 1983.
28 - Koenigsberger, OH etal, Manual of Tropical housing and bulding, partone:
Climatic design.
29 - NFPA, Fire protection handbook, 16th - Ed., 1990.
30 - NFPA, The National Electrical Code - 1995 Handbook, 1994.
31 - ROgt L.Braue, "Safety and health for engineers", van nostrand reinhold, 1990.
32 - Pheasant, ST, Bodyspace: Anthropometrics Ergonomics and design, Taylor and
Francis, London, 1986.
33 - Shaver, Larry G "Essentials of exercise physiology" Subject Publication, 132 -
166, 1982.
34 - WHO official Report - 1992.

VFA



