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MONITORING OF TOTAL DUST, NOISE IN WEAVING FACTORY 

This research aims to monitor total dust concentration and noise level in the 

processing area of a weaving factory and compare with the standards issued by the 

ministry of internal affairs. Five monitoring points including 1) blowing area 2) spinning 

area 3) winding area 4) double twisting area and 5) office area were selected. The total 

dust concentration and noise Levels were monitored for a period of 10 month 

(November 2014-August 2015). The results for five selected points are as follows the 

average concentrations of total dust are 9.08 mg/m3 7.62 mglm3 6.54 mg/m3 7.29 mg!m3 

and 4.62 mg/m3 and the average noise levels are 83.05 dB(A) 90.64 dB(A) 84.58 dB(A) 

89.88 dB(A) and 60.99 dB(A) for the monitoring point number 1-5, respectively. 

The average concentrations of total dust and noise level presented above do not 

exceed the standards. However, the best practice should be set for safety and working 

efficiency of employees. In additions, workers should strictly follow the factory policy 

in order to prevent adverse health effects that might be caused . 
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1.s tl'i:;1~'Yfuvlfl1~·;hlil:;1~~'U 

1.5.1 'Vl ':i1'U ti ..:Jfl ru .n 1Vl tl1 fl1f'l LL~ ~ ':i~ ~u fl1111 ~..:I "!.I &n?i EJ ..:~ .n 1EJ 1 'W tl1fl1':i"!.lti..:J b ..:J..:J1'W , 



.. 

. 
Q 

'U'VI'VI 2 

2.1 el\Pii;l1'VIfl"f~'1J~-:I'VIel • 
e:J\PI~1'VIn111J~.:~VJm~r;~::: ~fl~e:J.:~'I..i.:~'tA1J 1 'U'\J1::: ~ 'VIfll1vmi11J1'U1'Ufll1 40 tJ ~~r;~::: L1J'Ue:J\PI~1'VIm11J~i1 , , , 

f1111l~1fi'ru~e:J 1:::uu ~f!l1'l!}:Ofllil'l.le:J.:J'\J1::: ~ 'VIf!l ~de:J'Wii111ru1.X.:~ 1 'U~1'Ufl11-:5'1-:J.:J1'U n11~ .:Je:Je:J n ~~r;~::: 
~ ... 

1J£;~1'i1 ~ ~ll'l.l e:J-:1 eJ \PI~ 1'VI m 11l 'U eJ mn n-d e:J\PI~ 1'VIn111J~ .:JVle:J ~~r;~::: ~fl~e:J-:~'I..i.:~ '1A1J ~.:~ ~ U'U eJ \PI~ 1'VIn111l~~ ~1.:~ 
\.1 , .. , , 

11CJ1m ~n'U'\J';i:::~'VIf!!Lth.J..STUTU1J1fl L~l!·h 1 'U'U1~"li1~1il:::~n\PIU~'VI11'i1~~ ';i-:!~1'U.ff'U~1 L"li'U tJ 2539 vl1 

1 ~';i1CJ 1~r;~\Pir;~~l'ie~'Ui1~1l1 n ~~~'11 'U';i:::CJ:::~e:J1J1 e:JI'l~1'VIm';i1J~.:~'VIm~r;~::: ~fl~e:J.:~'I..i.:~'tA1J 1 VJCJ nt~~~1Ji1fl1';j , , 

'l.JCJ1CJ~1e:J~1~';i1\PI ~ ~1 ~~£;~::: 1 'U..S1'U1'U~~-:!1J1 fl~'U~flfl~-:1 fl1';j'l.Jf11CJ~1'l.Je:J~e:J\PI~1'VIfl';i';i1J1J1'VI£;11 CJ fl~-:1 vl1 
~ , 

1 ~i1 n1 ';j ~ '\J~ CJ 'U ~~ '\J r;~.:~ 1fl ';j .:~~~1.:~ n1 ';j~ ~\PI f11 CJ 1 'UU';i::: ~ Vlf!l i1'\J~1J 1 ru ~fl~e:J-:1 :ij n1 ~ ~ eJ n1 ';j ~ ~ l'l'l.le:J-:1 

e:J\PI~1'VI n ';i11J~ .:~Vle:J'VI n ~1'l.J1 ~ ~1J~'U~ tl'U\i' 1'U1'Ull1 n~1 CJ , , 

Ld-eJ1 Lfl ';i1:::,.,f:1~f.'lf11YI ~L£;1 :::m tl fl1';i 1-if ~ 1'U'l.J'el~ Lfl ~'el.:J:ij fl ';i ~~~1 1 'U"!i'J~ fl1 ';i'l.J CJ 1 CJ ~1~ ~1'U1J1~1'U , 

1 'VItY1 i~fl~e:J.:~:ij fl'Hrh~~ 1'Ufl111-if .:J1'Ull1'VI£;11CJtllil1 nl'l1.:~'\J1::: L Vlf!l ~.:~J'U ~~ l'lnrusYi~.:~'VIm~r;~::: 

Lfl~e:J.:~'I..i.:~'lAll 1 'VICJ 1 'U"li1.:~~~1'U1J1 ~1'U1J1n~.:~ 1~mlil1flfl11~~\PI~1CJ~fl~e:J.:~:ijm~n1~i1~VJfl1 'U1r;~~~1~i!CJ , 

nu'\J';i::: ~ 'VIf!l~'U ~~r;~ :::r;~ \PIU'lJ'V111J£;1f111 :::'V11.:~~.:~ ~~ 1\PI~e:Jll~1 CJiil :::~e:J.:~'\J-!u ~ '\J~CJ'U~fl~m:il m ~~r;~:::~'\J mru~ 

1 offe:1~ ~~ll ~ tl'U~fl~e:J~:ijm~i1L VJf11 'U 1r;~~n11'VIU11 ~~r;~~~\PILL£;l:::flruf11Y~f.'I-:~~1CJ 
~ , ~ 

~\PI~1'VIm11J~.:~VJe:J 1 VJCJ i11f11.:~~~1~~f.'l11l11~ ~~ u-:~1'111J.ff'U\Pie:J'U n11~~ \Pie:Je:Jn1~ ~ tl'U 

3 .ff'UI'le:J'U ~.:~d (~Tun-:~1'U~f!l1'l!}:Onlile:JI'lf.'I1'VIm11J, 2558) ... , 
' ... ... 

2.1.1.1 ~1'1~1'VIf1111J~.:J'VIe:J~'U'I.h 'VI~e:J~I'lf.'I1'VIfl111lii''U~'U (Upstream) ~U'U 

e:J\PI~1'VIm11JL~1J ~~ 1n'l.Je:J.:~ 1f11-:Jf.'l~1-:~e:JI'l~1'VIm11J~.:~'VIe:J 1~~~n m1~~'U 1CJ (~~'U 1m:J111J"ll1~~~r;~:::~~'U 1CJ , , 

a.:~~f111:::,.,) ~~r;~:::~\PI~1'VIm11l~'U~1CJ i1"'n'l!}ru:::~L U'Ufl111-ifVJ'U~~r;~:::~ 'VIf11 'U 1r;~~ (Capital Intensive) 

2.1.1.2 ~\PI~1'VIm11J~.:J'VIe:Jflm.:J,J1 'VI~e:J~\PI~1'VIm11J.ff'Un£;~1-:J (Middlestream) m~CJ 
11'l'l~'Uiil1n~l'l~1'VIm11J.ff'UI'1'Ull1'Yl1m1~~\PI~ tl'U~~I'ln ru"fl1 'VI11 1~ ~~n n11'VIe:J~1 trn~1 V'le:1 n ci'e:11J 

'Wll~ ~~r;~::: ~~1'1.:~~1 ~ ~lil 1 'Uf111~~1'l.ff'Ud~11l11mtle:Jm 'VIfiL 'U 1r;~ ~1:::~u~.:~ 'VI~m U'Ufl111-il ~L 1-:J-:11'1..1 
~ 

(Capital or Labor Intensive) 
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2.1.1.3 ~\91?11VIf111lJ~.:J'Vle:JUG'11tnl1 Vl~e:J~\9l?l1VIn11lJ.ffutlG'11fl (Downstream) LiJu 

n1~'\.J"l'IJ n1':ie.J~ \91-rr'IJG'I ~Vl1CJ'!Je:J-:Ia\91G'I1VIn1':ilJ~-:I'Vla L U'!Jn11e.J~\91 Lfl~a-:~'ll-:~vilJ ,]1'W"l n L~e:J~1a1 L ~lil1U 
, , , 'U 

~.:JL iJue:J\91?11VIm'ilJ~v1111fl 1m -Hnutl'S~L 'Vll'llmn~"'~ 1 un~l.Ja\91?11'\llm'ilJ~.:J'Vle:J 1~LLri e:J\91?~1'\IIm'il.J , , , , , 

Lfl~a-:~'ll-:~vilJ LL"':a~a ~1a1 L ~lil':itl iia~r;11u,],u"lu h-:~-:~1uG'I-:~Ci-:~-ra CJ"' ~ 58.2 L il a-:~lil 1n ~-:~ L tl'U , ~ ~ 

a\91G'I1VIn11l.lvTI oHL 'VlflL 'lJ l"'v f11'ie.J~\91L~CJ 1 oHLL 1-:I-:11'1JL U'IJVI"n (Labor Intensive) 1 oHL~'lJ"'-:!'Vl'!JcUaCJ ~-:~ , , 

1 'U':i~CJ ~~e.J1'UlJ11 'VICJ 1~ L U~CJ'\.J 1 'U~1'UI'-h~1-:!LL 1-:i-:!1'U~1 LL(;\UiiJ~U'lJ 1 'VlCJ 1~~qJL~Clfl11lJ 1~ L U~CJ'\.J,!'U 
LdmtJ~CJ'I.JLYiCJ'I.Jtl'\.JU1~L'Vll"lrlLL"li-:!~a1~ru mVi ~'IJ €iul~\MiCJ €i'IJL~CJ LL"'~L:'JEJ~'U1lJ 

~ "' 

2.1.2 U':i:::U'l'Vle:J\9liii1VIf1':i':i11 • 

'!la-:~1'V1CJaamtl'Ua\91G'I1'VIn1':i11~aCJ 5 a\91G'I1'VIn11lJ 1~LLn , , 

(1) a\91G'I1VIn11lJL~'lJ1CJ , 

(2) a\91G'I1VIn1'ilJ~'lJ~1fl , 
.... 

(3) a\91G'I1VIn1'ilJ'Vlae.J1 , 

"" ' ' (5) a\91G'I1VIf111lJLf11a-:l'lJ-:J'VIlJ , , 

L~'U1CJo1111'!J1~ r;11'U1'VIrulil~Ltl'U1CJ~1CJ LL"'~nii~U'U '!l'Ua\911 i"'i a\fl?l1VIm1lJ "' , 
L~u1CJ~1fl L1-:!-:11'1J~'\.J~1 CJr;11u 1 Vlru1 oHLfl~a-:~~'\.JLL uu"'nni-:~ ~-:IL U'UL 'VlflL 'U l"' v~1 LL"'::: hl?~"u'li'uiau "' ~ 

1\Jl~~u L "liu ~1CJ ~a-:~vi-:~'V'l1m1'111 L oU11il1n(;\1-:~tl1:::L 'Vll"lL uur;11u1 Vlru LlfiCJU1L oU11il1n G'IVI-r;ia Ll.l~m , "' ~ 

G'IVI.fl1'W l"ilL:'J CJ\fl 1CJ ~1CJiialflr;11'1Jf111t:.J~\911 'IJU1~ L '1'11"1-raCJ"'::: 4.8 ( 11lJf111e.J~\fiL~'lJ~1CJ) 

L~'IJ 1CJa-:~ Lf111~"' 1 'V1CJiif111e.J~\fiL~'U 1CJa-:~ Lf111~"' 4 U1::: L.fl'Vl'\11" n ~a l 'W~L a 

G'IL\fla{ 1 'IJ"'a'IJ a:::fl~~mL"'~L 1Cle:J'U L~fl~L~'IJ 1CJ l 'W~Le:JG'!Lifle:J{Ltl'IJ1\91~~'\.Ja1~ruvi1 m '!Je:J\91G'I1VIn11lJ~-:J , "' , 
'Vle:J LL"'~ij f1'1"-:lf111e.J~\9llJ1 f1~G'I~ ~~ L tJu-raCJ"'::: 79.2 '!Ia-:! f1'1"-:Jf111e.J~ \JlL~'lJ 1EJa-:J Lf111:::"'~-:J'VIlJ~ , 

-r;i'\.J1"' L~lJ 1'1Xm1r;1-:l LG'I~l.Je:J\91G'I1VIfi11l.Jd~-:~ LL(;\tJ 2512 L ~a'Vl~LL 'Vl'!Jf111U1 L oU1 L~'IJ 1EJa-:J Lf111:::"'LLG'1~ ~ , 

'Vl~LL 'Vl'lJL~'U1CJo11lJ'!J1~ i'lfi~~'\.J(;\1-:~ ~ .ffim '!Jf111e.J~\91L~'lJ1CJa-:!Lf111:::"',!'lJ 1 'IJ"li1-:!LL 1f1~a-:IU1L oU1 

~-:1'\lllJ ~ LL(;\Vf"-:1';1 1 n 1 'V1 CJii e:l\91G'I1VIf111lJtiL\911Lflii LL~1 n1m -Hi' \91 ~~'\.J~ e.J~ \Jl~'IJ La-:! UlilliJU'Uii , , , 
~tl1:::f1e:J'\.Jf111e.J~\91L~'U 1CJ L 'W~Le:JG'IL\Jle:JTI 'lJ 1 'Vlfl~-:!~'IJ 10 11CJ 

e.J~\91Iiru'fitll\911Lflii~1 -H'L uu1\9l~~u 1 u m'Se.J~ \91 L~u 1EJa-:~ Lf111:::"' 1~ LLn Pure , 

Terepthalic Acid (PTA), Dimethyl Terepthalate (DMT) LL"'::: Ethylene Glycol (EG) 1-ai.um'i 
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~~VIL;;1''\JLCJ L Yl~L~G1LV~erf rl1LtlLL~I"lV~1lJ (Caprolactam) 1 m'\Jn1'~~~VIL;;1''1J1CJ1'1J~~'IJ Acrylonitrile 

1m'!Jn11~~V~L~'!Jlt!e:J~I"1~~1"1 Wood Cellulose LoUL'\Jfl11~~V~L~'IJ1m1tle:J'IJ (Rayon) ~V~~1VIn11lJ 

L;;1'\J 1m1~Lr111~~L U'IJ~V\~1VIn11lJvtl oUL~'IJ~~'VJ'U~~ (Capital Intensive) ci1'1J 1 V!qjL U'IJ'U~~vd'll.l'VJ'U 

tl'U~h~th~L 'VI~ L "li'W fiith.J Lfl1VI~ LL~~ 119i'VI'l'IJ L~e:J~lil1nLU'\Je:J~~1VIn1111~19i'e:J~ 1 oUL 'VII"11 'IJ 1~g~Vl'IJ~~tl u , , 

"it-:~l'le:~-:~'111 L -ihlil1mh-:~th~ L 'VI~ LLa~ 1 oHLL 1-:I-:11'\JUe:JtJ111nLdm tJ~tJ'\.J LVitJ'U tl'U~~~1VIfl1111~'W ~ 1 'W 

e:~~~1VIn1111~~'VIe:J '!Je:Jnlil1nd 1~tt~uvtliu1-:~tl1~Lfi'VII'lt~-:~'llwu1 L"li'IJ EG, DMT, Wood Cellulose , , 

LLa~ Acrylonitrile 1'1J'lltl.I~~1~~~'U'U1~ci1'1J tl1~L'VI~1'VICJ~1lJ11ti~~~1~Le:J~ L"li'W PTA, 

Caprolactam 1~m~11r:.J~~1~~-:!LLvltlmvtJ 2538 Ltl'IJI'l'IJ111 vh1~~11111tta~fl11'*~Vi-:~m1'111LoU11tl 

1m 'IJ1~~'\.JVI'd-:~ e:J~1-:! 11n~1:W L ~e:J-:!lil1ntl1111tl.lfl11r:.J~~ 1 'UU1~ L 'VI~hJL fitJ-:JYle:Jtl'UWJ11119i'e:J-:Jfl11V'h 1 ~ 

1 'VIt!nti'-:~'il1L tl'UI'le:J-:!U1L oU1~11LI"liJ~-:~19i''UL ~e:J 1 "Iii. 'Un11r:.J~~1~tt~'U 1 'UU1~L 'VI~1 '!Jtl1111tl.l~~~ L"li'U m~ , ~ 

L'VIL1'Yl'VI1~nu1'1'VIt (Terephthalic Acid: TPA) LLa~Le:JVi~'U1nal"le:Ja (Ethylene Glycol: EG) 1-H 

G11V1-rur:.J~~L~'U 1v 1 Yl~Le:J~L~e:J{ LLa~e:J~I"lTia 1 'U 1~1a (Acrylonitrile; AN) 1 offG11V1-rur:.J~m~'W 1vt~~l"1~ 

~1"1 Ltl'IJI9i''IJ ~~d 'll~111rum1~~V~ L;;1'\J 1m1-:~LI"111~~i1m1'llCJ1CJ~1e:J~1-:~vlm ~e:~-:~ 1~muYl1~L~'IJ~1tJ 1v 

EJ11 (filament yarn) ~-:~vh1~a~m1'111LoU11'll1~rie:J'UoU1-:J111n t1~1-:~hnm11 ~~~1VIfl1111n11r:.J~~ 

L~'U 1m1-:~ Ll"111~'1tili!~~11111tl~w.J'IJ11"1tl.lfi1Yl1~nbV~CJ n11~w.J'IJ1L 'VIrlb 'IJ bag n11r:.J~~ "it-:~'i\'1 L U'IJI'le:J-:1 1 off , 

1 'U~1'Un11f?i-:Je:Je:J n f?i1'U111 n LL~1U1~L 'VI~1 'VICJlil~r:.J~~ L~'IJ 1m1-:~ Ll"111~'1tia-:~e:Je:J n 

L tl'IJ 'i\' 1'\J1'\JU e:~ v111 n L Yl 11 ~ t1 -:~iJu qJV11 L~e:~-:~e3~11fi1-M'Il1 L .U 1 LLa ~ 1~ CJ lJ 1 n LL~1 lil ~a-:~ e:~ e:~ n 1 tJ t1-:~ 

~m~~;h~ 1~LLrl n~11'll1~L'VI~t11L~CJ'U 'll1e:J~t111~LUCJ bULLa'IJ~ ci1'1J1'1J~1'\Jfl11U1LoU1 e:J~~1VIn1111 . , , 
L~'U1m1-:~ Ll"111~'1tii1 LL 'U1 1 U11~lil~'ll1L oU1L~'U1tJ111"11ttnlil1n'll1~L 'VI~Ln1VI~ LLa~ 1191'VI1'U ~i1r11111 

~ 

1~ L tl~tJ'U ~ 1'U n11U1~VItl ~lil1 n'!J'U1~ fl11r:.J~ ~ 

2.1.2.2 e:J~G'I1VIn11:1.J~'U~1CJ , 

e:JV~~1VIfl1111~'\J~1 v L tl'!Je:JV~~1VIn 11lJoff'IJ nm-:~ L tl'!Jn11'111 L~'IJ 1vm~'IJ L tl'IJ . , 

L~'IJ~1tJ ci1'1J 1 Vlqi\1~ L tl'IJ~1tJr:.J~111~VI';h-:~ 1CJ~1mLa~ 1m.1-:~ L\"111~,; V~1111"111111'1t~~m1'!le:J~~a1~ r11111 

l'le:~-:~ n11~1CJ ~1 t1 ti'-:~iie:~ ~ rle:J'WoU1-:!111 n LLvl L ~e:J~lil1nUruV!1tl1lJ1 tl.ln11r:.J ~~~ 1CJ~ 1 t1;1''Ue:J~ tl'U~fi1Yl~'IJ 
~ u ~ 

vhm fl1~ LLa ~ hJ~11111tll"ld'UI"111 1~ n11r:.J~~~1tJ 1m1-:~ Ll"111~'1ti~-:J~w.J'IJ1~~tJ~111tl.ILLa ~1"1tl.lfi1Yl:ff'U111 , . 
LL 'VI'IJ U\1 ~'IJ'IJ~fi1Yl Ll"l~e:J~~'IJ~1 vvtl i L tl'IJLI"l~e:J~,Jm~Ln1LLa ~~1~~v vh 1 ~th~~'VIfifi1Yl m1~~~ 
rit~'IJoU1-:J~1 LLa~'!l'IJ1~ L~'IJ~1tJ 1~mu~CJ~th~L 'VI~1 'VItJ~1:W11tl~~~ 1~e:~~1 'IJ"li1~L ue:~{ 40-50 1~v 

~ 

L~'U~1tJ~iJ'!l'U1~ L~n L"li'IJ L ue:~{ 80 t1-:~l'le:~~'ll1L oU1lil1nv11~'ll1~L 'VI~L tl'Uci1'U 1 V!ruL off1~tt~u 1 '!Jtl1~L vt~ 
~ , 

~e:~va~ 80 fim~'IJ1m1-:~Lr111~,; L~'U1tJ~1tJ '\Je:Jn,!'IJ~e:Jva~ 20 Ltl'!Jm1'111LoU1L~'IJ1CJI"lrufi1Yl~~lil1n , ~ 
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' ... 
L'Vl1'Vll"lT~ 

L'Vll"lL u1am~uCJ:u 1 -&i.tJn1':l~'W~1CJi'1 2 ':l~'U'U ':l~'U'ULL ':lf1 ~a f11':l~'W~1CJ':l~'U'U 

1-:1 LL 'VI1'W (Ring-Spinning) ~'I L U'WLI"l~eJ-:1~ m~VIu"'~CJ~'1~~-:~1 'VICJi'1tb~:u1ru 4 ~1'WLLf1'W LL~h U'W 

Ll"l~eJ'I~f1':1~1f.'1~CJ~'I~eJCJa~ 70 vh 1 ~~1CJ~~i'il'llJI"lWil1'rl~1 LLa~i'1f11':Jf.'1UJL~CJ11'l~~'U 1 'Uf11':J~i'il'lf.'1'1 , ~ ~ , ~ 

':l~uud~ ~i1-ira ~~ ai'11"111:UI"l" a-:~~1"''~1 um1 L tl~ CJ'W'l.I'W11'l'l.leJ'I L~'W~1 CJ-vi~ ~vh m':l~ ~ 1'1 LLa ~':l~uu'ili 
'U 

"'eJ'~ ~eJ ':l~'U'Utlmmtl~ (open-end Spinning) LU'W':l~'U'U'i/i~u~1CJ~1CJI"l11:UL~1':leJ'U~'In11':l~'U'U 

1-.l LL V11'U LL\1Ji1-ifmhn~~el L 'VI:U1~a1V1-r'U f111~'U~1CJ'l.I'U1~ 1 V!ru L iia'l~1f1~'U'Vl'U f111~i'il'l"''l LLa~i1 v • 'U 

l"l11:UL 'VIUCJ1'l.lel-l L~'U~1 CJ~1n-J1 LL 'U'U1'1LL 'VI1'U 'l.IW~L~CJ'J tl'UL~eJL'ViCJ'Utl'UU':J~ L 'Vli'lf'1 LL "!l-.l'i/ia1~ru ~el ~'U 'U v 

~'W1~iiL6liCJ ~~'U tl1n"'m'U 1~'Vf'1'W "if-lhJi1uqJV11L~eJ'Iil1;;},j1L-ifT11'l'l~'UlJ1f1eJ~1'11'VICJ vh1m'VICJ 

L~CJ L tl~CJ'Uf111LL "!l-loU'Un'U\111-:JU':J~ L 'VI PI LLa~tl':l~ L 'Vli'IL 'VI"1.Q'i1LI"l~el'l~mffi Vil.J LLa~vt'U"'~CJf111:U1f1 1 'U 

f11':1~~\Jl 

2.1.2.3 "ell'l"'1'VIf1':J':J:U'Vlele~h 

eJ\Jlf.'11'VIf1':J':J:U'VleJ eJ 1 L U'Uel \Jlf.'11'VI n':l':J:U~'U na1'1 ~i'i \Jlzl rusnm~~1 f1el\Jlf.'11VI f1':11:U-d' • • • 

1uu1-lmru~'li11"lru"':uu~~n1wdu i'11"111:U~~'VI~u 'Vl'W'Vl1'Wn11 t!1VI'umu1n-l1 LLa~~a1~ru~ai1 , , . cu 

111"11~1 f1l1eJ1'VleJ~1CJ ~'l,r'U~'I1 -&1. 'Uf111'VleleJ1:U1f1f1l1 G11'U 1 'VIqjeJ1~~i'il'l1~~~L U'UeJ1'VleJ vi L 'VI~el~~ 

,)1'VI'LhCJ1'W1U'l.leJ'IeJ1~'U eJ\Jl"'1'VIf111:U'VleJeJ1 5neJ1 'Vlan ~el:U fl:u~LLa~\JlnLLI11-la1L~~ ~'ILU'U 
'U • 

a\Jl"' 1'VIm':l:u~~ 1'1 eJ1 ~'WL Yim1 au l'lm~ • 
"ell'l"'1'VIf1':11:UeJ1~'W LL~1T\I~i1m11iLI"l~eJ'I~mr1au-ir1-.l:U1n Vlu"'~mLa~111"11 

LL'rl'l LLI111~CJvh hJn~-.l~~11LU'WeJI'l"'1'VIm':l:uvi1iL irum1 1-ffLL ':l'I'I1'W (Labor Intensive) LLI1l,J1u1u • 
LL ':1'1'11'Wffi m 'UeJ\Jl"'1'VIf11':l:U.Q'~'II"l'lireJCJ n-J1,)1'U1'ULL ':J-.l'I1'Wffi m 'UeJ\Jlf.'11VIf11':J:UL~eleJ1a1L ~~':ltJ "if 'I 

• • 'U 

L U'WeJI'l"'1'VIm':l:uvii1 m':lit'l'rl1 LL ':l'I'I1'W:U1 n'ili"'~ 1 'WeJI'l"'1'VIm':l:u~-.l'VleJ 11'1~~'\.J'VI~ n 1 um1~i'il'l~eJ " , , , 
L~u~1CJ "lf'~i'1~~G11ufli~LiJu~aCJa~ 35 'l.la'l~u'Vlum':l~i'il'l1~CJ':J1:u L~u~1eJvhm ual'l"'1'VIm1:u-d'i1 , . 
~~G11'W'l.leJ'If111 1 iL~'W~1CJvi~i'il'l1 utl1~ L'Vli'111laL~'W~1ml1L'thfli~L tJu~aCJa~ 50 : 50 L~'W~1CJ~U1LoU1 

L uuL~u~1CJI"lrufl1'rl~vial'l"'1'VIm':l:uuu~1CJ1 u1 'VICJ bJ"'1:U1':1~~~1'11~ LL 'VI"-:~'111L-ir1'VI~n'l.la'l1 'VICJ 1~LLn • • 
1~'VI1'W ~U'W au1~uL"liCJ LLa~Lf11'VI~ Ll"l~eJ-l~mffimua\Jlf.'11'VIn':l':l:U~1~'WLLU-leJeJnLU'U 2 tl':l~Lil'Vl . , 

~a Ll"l~a'l5neJ1 LLa~LI"l~eJ'I'VleJ~1 1 uG11u'l.la'ILI"l~a'l5n~1,1u ~tl':l~naum':l 1~i1m':loWWJ'W1 L'Vll"l1 u lam 
'U 

m1~i'il'la~1'1aa~L1a1 m':loW'WJu1tl':l~a'Vl5il1'rl'l.leJ'IeJI'l"'1'VIm1:um1'VleJLLa~m15n :ffua~num1'111 
'U • 'U 
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L'Vlf11u1~~~1muf111'Vlt:J~1ii 2 th~Lil'Vl flt:J Lfl~t:I~'Vlt:I~1LL\J'U1offm~?f1tl 

(Shuttle Loom) Ltl'ULI"l~t:I~'Vlt:J~1LL'U'ULfh i11"111l.!L11 200 1t:I'U~t:J'U1Vi h.J~m11offLI"l~t:J~~n1LL'U'UH 

fl'i~?I'W (Shuttleless Loom) L'U'ULI"l~t:J~'Vlt:J~1~~WJ'U1~UhnJ iith~i1'V1Bil1"ttf111t:J~I'l~~ 1 tX 

1"111l.!L ~11t:J'U1 'Uf111'Vlt:JL-rjl.l~'Uii~ 2-3 L vh (th~l.l1W 650 1t:J'U~t:J'U1Vi) LL~~?f1l.l11t:l'Vlt:J~11~VIU1 

n11~fl'J1L~l.J 1"1Wil1"tt ~~~~l'l~ flrJ1 LL~&'fil1"t!U~~,j''ULI"l~t:J~'Vlt:l 1 'U\h~ L 'Vlf'1~1'U 1 VlcU ~~ L tl'ULL 'U'U 1 off , , ... 

fl'i~?f1tl (~mm~ 80) LL~~~\h~flt:J'Uf11'iffioffLI"l~t:l~~fl'iLL'U'UHfl'i~?f1tJiiLV'itJ~~t:ltJ~~ 20 L'Vh,!u 'Vll 
'U 

1 tXL tlum.l?11'if1~t:Jf11'i~WJU1~1~u ~~,!u 1 1~~1utrn~11 uu~~,Ju~~ bJiiuruVI11 uL~t:J~"Ut:J~L 'Vlf11 u 1~~ ' , ... 
LL~~Lfl~t:J~-;ij'fl'i LLI'l'1 'U~1'U"Ut:J~b~~1'U'Vlt:J~1,!'U Liit:J~~1f1Lfl~t:J~'Vlt:J~1fl':h~t:Jtl~~ 90 ~h~~1'W'Vlt:J~1 

1 off n'Wt:JtJ '1 uu~~{JuL tluLI"l~t:J~'Vlt:J~1"1!U~ii m~?f1tJ~~iimtJ f11'~ 1 off~1'Wl.l1 nn'l1 20 tJ Lfl~t:J~'Vlt:J~1"1!U~ 
'U , , 

diiL 'Vlf11 'U 1~~~~1?f~tl th~~'V1Bil1¥11 'Un1'i~~l'l~1 ~1~'Wffi~iif1Wil1"tt~1 LL~~L tl'WLI"l~t:l~~fl'i~~t:l~ , 

.y;~¥11 LL 1~~1'U 1 'Wf111fll.!Lfl~t:l~ L tJu:il'1'U1'UlJ1fl L "tt11~Lfl~t:l~~ fl'i"I!U~d~e~ 1 offf1'W~1'W 1 'Wf111L \.J~tJ'U , 

Vl~t:J~~1tl LL~ ~ 1~m~?f1 tJ ~~,!'W 1 'Ufl'iW~rh41~ LL 1~~1uiirn1\.J~'U~1?f~~'U ~\.J'i~ flt:I'U f11'i~~ii 
'U 'U 

~u'Vlurn1t:J~ (;) 1 u~'Ju"Ue~rh-.5'1~ LL 1~~1u&'f~~uml.l 1 \.1~1 tJ eci1~ 11nml.J rn1~~\.J1~neu m1~a~ 
, 'U 'U 

2.1.2.4 t:JI'l?f1VIf111l.l'rlt:Jfl ift:Jl.J ~l.J~LL~~LL~~G11L ~~ , 

t:JI'l?f1VIfl'i1l.liiL tluel'l?f1VIf111l.l~iiu'Vlu1'Vl£'11~ru 1 um1L Yil.ll.l~rh 1 tXnu~1~u 
, " " \.1 

LL~~ LLm "l.IUWV11t:Jci1~~~~~~ L \ie.1~~1fl f111~WJ'U1t:JI'l?f1VIfl'i1l.l.Q'~~~t:J~ 1 off L~'W'Vl'Wfit:J'WoU1~lJ1fl ~~.n ... , ' 
il11"1~~1~iiLL 'W1'U 1CJ'U1CJ~~~~ ~~~Ufll.lt:JI'l?f1VIfl'i1l.l'Vlt:Jmiel.li ~u L ~e\.11~ LCJ"Il'W1 Uf1111"11'Ufll.l 

~ , , 

l.l~.n11 ~ LL~~·1h c.~~~~u'Vlum1~ 1 L tiu m11 tX~\.J1~neum1 L ¥~11~VI1 n~~\.ln ,:r~l'l1l.ll.l11'l1~1uth~-~ 
" \I ~ ~ 

fll~~&'f11~~LL~ ~~~VI~~ LVI~ t:Jt:Jci1 tX~ ~~~ ii~off'U~ CJt:JlJ~'U1~ ~~ ~t:J~ L~ CJfi 11 off~ 1CJ?f~ U~~ {Ju 
'U 'U , 

eJD1~flt:I'Uf111rl~~iit:Jci'!JeCJ 1~ii~ 500 11CJ iim141~LL 1~~1'U~1 ~\.J1~flt:I'Uf111~1'U 1 VlcU~~ 1~&'11l.l11t:l 
\1 \J \J IIU 

t:J~I'l~'Wfll~iif1Wil1"tt?f~ 1~ ~~L tJU~1'WVI~~1 'Uf111&'1~1~lJ~I"hL-rilJ1 tXnu~~'Vlt:J 1~ ~\.J1~flt:J'Uf1111 'W 
, 'U " ,. 

D1~L 'Vlf'1~~"U1~ L 'Vlf1Ufl n11'Vll~11tXii~l.ler?f~'l.h?11l.l 1~ LL~~ n11'Vll~11 tXiifl11l.!Ul.l ?11L Vll'l~1'WVI~~~1f1 , ' 
Lfl~t:J~-;ij' mffi offiim1l.l~1?1~ CJ LL~~&'f11Lfliiffi off~t:J~U1L oU1~1f1~1~D1~ L 'Vlf'l &'111Lflii~t:J~I'l 1 'WD1~L 'Vlf'l~~ 

1~1~f1Wil1"tt~~"ttt:J 1 'W"UW~~\.11~ L 'Vlf'1~1'l1~~~L tlu~'l111 'W~1Uf111~l.l~ Ylen ifel.l"Ut:J~ 1~ n ?11l.l11t:l 
' 'U 

t:J~I'lL~t:J~11 ~l'l1~1'l1l.l1?fUtllJ"Ut:l~l'lm~ 1~ ~~,!'W f111~WJ'U1~1~'W:il'1L tlu~t:J~~WJ'U1~~1~'U'UL~t:J 1m~ 
~1~'Uf1Wil1"tt~ LL~~L tJu~~~m \im 1 D~f111~WJ'W1L~t:I~1£'11L ~~1'l.J1.~ 11'lt:l~'Uffi "Iii. 'Ut:JI'l?f1VIf111l.J.Q'flt:J ~ 

, '\1 'U . " , 

LL~~&'f11Lflii (~t:Jtl~~ 48 "l.lt:I~~'U'Vl'Wf111t:J~I'l11l.l) ~t:l~v;~"tt1f111U1LoU1~1f1~1~\.J1~L'Vlf'11'W:il'1'U1'W~?f~ 
' 'U 

L 'VlflL 'U l~ ~~1m 'Wf111t:J~ l'l LL '1.1~1~ L tlu 2 \.11~ Lil'Vlflt:J L 'VlflL 'W l~ ~ f111t:J~I'l 
LL'U'U~mile~ (Continuous Process) LL~~f111~~1'lLL'U'U1~~mile~ (Batch Process) 1'W~1'W"l.lt:J~ 
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L'VlflL 'l.ILG'I~n11e.J~to~LL uu~Ji~L {j~.:Jffi "li'LuVn~ 1 'l.IL 1.:!.:!1'l.l"ll'l.l1~ 1 Vlql~iin11e.J~to~fl1'\J'l.:J"il1 fi~ ii~.:JLL~Jin11 
~'l.I~1EJ"il'l.lil.:Jm1~~to~L~~~1~1L~"il1U ~.:JiiL.WEJ.:J-r~EJG'I~ 10 "ll~.:J-;i1'l.l1'l.lh.:J.:J1'l.I~.:!VIl.l~ Lfl~"il1fln11 

'U 

G'I.:J'Vl'l.l"ll~.:J"li111Ji1-:J"li1~VI~~~ijm1~11l'V1'l.lf1u\Jl1-:J"ll1~ L 'VlflL 'U LG'I ~ LL uu\Jlm -d~.:JL Vl1l1~~1VI-rum1e.J~to~1 'U . , 

'l.J~l.l1rul.l1fl ~.:J'V'I1 LL 1-:J.:J1'l.l'iJ~EJ ~'l.I'Vl'l.ln11~~to~~1 1~~1~iiflrufl1'V'I61ll1L61l.l~ 1 'l.IU"il"i!U'l.l h.:J.:J1'l.l , . . 
U1 ~ Lfl 'V1 dii.W ~ EJ LLG'I ~ n1 ~ .:JU 'j ~ 61'\JU ru Vl1 L ~ ~.:] fh 1 ,j ~ 1 EJ ~ L ~l.J 61-:J ~'U 'j ~ 'U 'U U1 u ~ J 1 L~ EJ 

v 'U 

~ii'l.J1~~'V1Bfl1'V'Iiku'l.l~'l.I'V1'l.l~n~~1-:JVI-d.:J~61-:J~.:J~.:J~~.:Jto~1-:Jto~1l.l1l1to~1;J1'l.l"ll~.:J ISO 14000 Lvi~-rm~1 
• 'U "" 

~.:JLL'"l~!K~l.l LLG'I~L'V1flL'l.ILG'I~n11~~to~LL'U'UUJIJi~L{j~.:J ffim'Wh.:J.:J1'l.l"ll'l.l1~flG'11-:JLLG'I~L~fl ~~Ltl'l.I~~EJG'I~ 

30 "ll~.:J-;ij'1'l.l1'l.l t 1-:J.:J1'l.I~.:JVIl.l~ 1 'l.l~to~611VIm1l.ld u1-:J 1 1-:J.:J1'Um"iliim~u1'l.lm1~~to~~fl1'U1-:J"il1 ~1-:Jnu • 
L 1 .:J.:J1'l.l"ll'l.l1~ 1 Vlql1 'l.IG'l'l'l.l"lleJ.:J n1~-:J fl11~~ to~ L vi1,!'l.l fl11~~ to~ LL uuhJ~~L {j~.:Jlf~1"ilii Lu'V'I1~'\J1-:J 
n1~'\J'l'l.ln11 'l.l~fl,f'l.l"il~LtJ'Uh.:J.:J1'l.l"ll'l.I1~L~fl~-ru41Wl~n El~l.J ~l.l~ Vl~aLLIJi.:J~1L~"i!LvJ1,f'l.l 

L VlflL 'l.ILG'I~d~~.:J~.:J'V'I1'\JflG'I1n1~iifl'l1l.l-rfl'l1l.loH1'l.l1ru LLG'I~'l.J1~61'Ufl11ru~1'l.!Lflii~.:J'V1~ (Labor 
• 'U v 

Intensive) L'i1~-:J"il1nm11"li'~LLG'1~6111Lflii"il~~'l.l~~nuL~'l.I1EJffim'l.lm1~~to~~1"lli1~,!'l.l~ ~.:J~~.:JmPi'EJ 

U1~61'\J fl11ru "il1 n fl1 1U~U~ "il~.:] ~.:JiiUqJVI1l.J1 n nu Lfl~~,:j-;ij' m~ii~1 ~ fl111 "!i'.:J1'l.l'l.l1'l.l LLG'I ~~'l.IVJ'l.l 

'UflG'I1m~iiG1-:JvJ11 ~'\.J1~~'V15.n1'V'I1 'l.ln11e.J~to~"lleJ.:J 1 1.:!.:!1'l.l"ll'U1~L~ni1~1 v111 mll611l.l11CI~WJ'l.I11~'\J'U 
• 'U 

~to~G11 VI n11l.l ~~to~ L~ ~ ~ 1~1 L ~"il 1'\.J L tl'l.l~ to~611VIfl11l.l~'l.IUG'I1 EJ~ L 'IJ'l.l fl1 11 ,j' 
• 'U • 

LL 1-:J.:J1'l.l (Labor Intensive) 11l-;ij1 L tl'l.I~~~G'I.:J'Vl'l.!Gi.:J LLG'I~ 1 "li' L 'Vlfl1 'l.ILG'I ~ fl11~~to~11l~usb'~'l.ll.l1 fl'\Jfl 
• 'U 

611l.l11CI61~1~l.JG'Ifh L ~l.l 1 ~LLn~~ to~.fi' ru6flL~Fl~'l.loU1-:JG1-:J LL~fl11~~tol~'l.l~ ~ nu n11~~ flLL 'U'U flW.fl1'V'I 
'\J \1 \1 , 

1to~t~~'U LLG'I~flru.fl1'V'I LL 1-:J.:J1'l.l ~~1'l.ll.l1U1~ L 'V1P11 'VlEJ 1~mPi'EJfl'l1l.l 1~L 'lJ~EJ'U~1'UFl141-:JLL 1-:J.:J1'l.l 1~EJ , . 
~~to~t911l.lrhGt~~~"il1fl~1-:JU1~L 'Vlfi1LLG'I~G'l.:J~~fl1 'l.l~~"ll~.:J~'UR1~1-:JU1~ L 'Vlfil LL~Ji~G'I"ll~.:!Fl1 LL 1.:!~61~~'l.lvl1 

'U 

1 ~~1141-:J 1 'U~Ji1.:JU1~ L 'Vlfil El1 tl;51'U fl11~~to~1 U ~.:JU1~ L 'V1Pl~iifii1 LL 1-:JCl fl n'J1 L "!i'l.l ~'ULLG'I~ L 1 tl~'l.l1l.l 
'U "" 'U 

~.:J,!'l.I1'V1EJ-;ij'1Ltl'l.I~~1~~-:J~"il~~~~L~~1~iim1~WJ'l.l1fl11~~mL'U'U~~to~.fi'rusnLvJ~61~1-:J~'l.IR1~Ltl'l.lto~11 
~'l.IR1 (brand name) "lleJ~1'V1meJ~ LLG'I~fl11oWI'lJ'l.I1L'V1fl1'W1G'I~fl11~~to~1~iifl'l1l.l1'l~L~'l LLG'I~LLll'Uch 

l.l1fl~'l.l L"li'l.l fl111"li' CAD (Computer Aided Design) LLG'I~ CAM (Computer Aided Manufacturing) 

L Yie:~"li'lEJ 1 'l.lfl11Lto~~EJl.l~1'l.ILLG'I~G'I~fl11GiruL~EJU~l.l1ru1to~CI~'Uffi "!i' vl11 ~fl11~~to~L~~~1~1L ~'OJ1Uvl11~ 
'\1 " , \1 

I C::0: J 
.:!1EJLLG'I~1'l~L 1'l"ll'l.l 

2.1.3 ~G'In1::'VI'U"ttv.:~vto~a1'VIn11l.l~.:~'VIv~ii.tv~.:~LL 'l~tl'm.1 • 
~t91611VIfl'j'jl.J~ .:!VI~ 1~-ru fl11~\9ll'l.l1l.J1~~1-:J~Ji~ L .n~.:J LLG'I ~ L"il ~qj n1'lVI'iJ11 Ul.J1 flli11 n 

"il~L~l.J~'l.l~l.J'l.I~EJ1~t11LmL~'l.l1m)11l.J"ll1~ L"li'l.l "tl'l.lato~1 ~1EJ VI~~1VIl.J l.J1Ltl'l.!Lfl~~.:!'ll.:!'Vil.l VI~~ , . . 
Lfl~~.:J 1 "!i'IJ11-:J ~ ~.:J 111 L ~ EJ.:J'V'I ~ \Jl~ fl'l1l.l~~.:J fl11"tl~.:J'\.J1~"ll1 m LG'I n~ L ~l.l~'l.I61-:JeJ ~1.:~\Jlm .n~.:J ~.:J L U'U 1 'lJ 

'U 
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IP1111'VI~ n L~1'Mlii~1?11Pl~ \J'Wm~vi'~iim1~(;1~'WL~'W 1m.h~~'MiY'I~fJ11~~iim1tl1'utl"J~ 1 ~L Vl111~?111 L ~fJ ... ... , 

'1111 tJ1 i~11..1 1 ~L ~~..:jY'IfJ~fJF11111~fJ..:jn1"J"llfJ..:jtJ"J~"ll1m 1~n fJ~1-:j 1 "JOIP1111~~~1Pl111111\11n11~u1m"J 

~~IPIL~'WL~tl-a~~'MiLL~~~~IPl.fi'ru&fi"~..:jVJfJ n~fJ "lJfJ..:jL~~~Lii~~'WL'Wn"J~U1'Wn1"Jt:J~\Pl~..:j1lJ1~iim"J 
"" 

1'11il..:jii..:j L~e"J..:jd111~-:j LL~ LL -an L(;l~~"lle"J~ L~ m 'VI~1,r'W?I11111t1 rie1 1 ~Lfi~11~~me"J~..:j LL'l ~~e1111~V1m ~VJ1-:j 

1~LLri 

2.1.3.1 11~ ~'MVJ1-:j ~'1..1 Lfi (;1\J 1 n n 1 -a1 -b'?11 -a LFlii1 1..1 n 11 L Y'l1 ~ tJ ~ n~ "11~'111111 L -il'161 
~ ~ 

m~u1u moat:.~ ~IPl'VI~e"J m-aG1-:j LF111~~\J'WLn~ L tluLau 1~'VI~e"J11Plt1~u 1 1..1 eJIP1?11'VIm-a11~-:jVJeJ , , 

2.1.3.2 11~~'MVJ1-:jJ1 ~,:j~eJ 1~11eJ\Jl?I1'VIn':i111~-:jVJeJii~~vh1 ~J1L~~111 n~?l~ , , 
1~mun1~ 1 u.ffu~P~eJ'W"Umm~u'lum-avJtJn ve111 ~11~ LL~~IPlmL~,:JG'i1L ~\I 

2.1.3.3 1J~~'MVJ1-:jm m~ Ln~\11 nm~u1um-a~u~1~~~~\Jl\11n 1~5-a-a11"!119iLL~~ 

1c.~G1,:JLFJ-a1~~,_,11 ~Lfi(;le:Jutl~111ru11'VI1~1~ utJmnndm-a~,:J LL U,:J 1 um-a11i6m-aVJtJ~1nritJ 1 ~Lfi(;l~'W , , 

"lJCJ~ 'VI~eJ"lJeJ,:JL~~~1-:j 'l m~\11nm~U'l'Wn1':i~~\Pl ~,:J11~~'MU1-:jfJ~1-:j?f11111t1UeJ..:jfl'tJLL~~LLm"lJ 111'1 ~ 

Ln~:ffu 1~~-:jLL~~u ~1VI1nii m-a~~LIPl~CJ11-a~uum-a~(;lm-aLL"~ m-au~VI1-a~~-ae"J..:j1u H 

2.2 ~u"::vv.:ILL"::~ru.n1~mmA.n1tllumf't1';i 

2.2.1 'lh::bfiVl"tteJ.:ie:l'U"::e:JeJ-3 . . 

2.2.1.1 ~'W"~eJeJ..:j f'ieJ eJ'Wfi1Fl"lJeJ..:jLL ~..:j"lJ'lJ1~L~n~~eJ..:j"eJ~1 'WeJ1n1~ "lJ'W1~"1JeJ..:j~'lJ • • • 
"~eJeJ..:jlj~..:j LL~"ll'W1 ~~?111111Cl11 eJ..:j L l-11..1 1~ ~1~ \Pl1 L tJ~1 LL" ~ 1lJ?t1111 1t111eJ~ L i1u1~~1 ~\Jl1 L tJ~ 1 

ii"ll'W1~~-:jLLvl 0.002 -500 111Fl'aeJ'W (otl"ll"ll" l'1J'1J111PlU, fl1~1~1 ?I~\JIL116 LL"~~?I'a~Y'I,:J,; \J"?I11, 

2553) 

1) ~1..11111 (Total Suspended Particle; TSP) LU'W~'W"ll'W1~1'VIqj~ii"ll'lJ1(;1 

LiN'W~ 1~'Wrl n" 1-:j 1lJ Ln'W 100 111Fl)eJ'lJ ~'W" ~eJeJ..:jtJ"j~ LfiVl.n\1~,11 ~ Lfi~fn111)~Fl1~ L~eJ..:j~eJVJ1-:j L~'W 
~ , 

'VI1~ h611u~u Vi'~u1G1~ 1 um"J11eJ..:jL i1uL~eJ11"-:j L iJueJ'u~P~-a1~~eJ1~P~mL"~~.:~rieJ?I~1-:j 
• 

2) ~'W"~eJeJ.:J~ii"ll'W1~L~nn11 10 111Fl1eJ'W (Suspended Particulate 

Matter; SPM or PM-10) ~'W~~eJeJ.:J1'W"ll'W1~.Q?I11111m-ih61VJ1-:jL~'WVI1~hr;11'W~1-:J"lleJ.:!11'W'M~1~ ~.:~ii . ~ . 
"ll'l.J1(;1 L~ n LL"~'VI1~h L -il'1 L U'l.JL 1"1'W1'l.J n~.:JeJ'l.J\Jl"j1~111n:ff'l.J L(;l~~'W~ii"ll'l.J1~ LiN'l.J~1~'l.JrJ n~1-:J . ~ 

5-10 L11F11eJ'W 611'W1 'VIqj\J~C"Jn~u~VJ1-:JL~'W'VI1~1\1611'l.JU1.J LL"~Lm~9i~~'G11'l.J,r'W L"liu 1 'V'I"J.:J\111n "lieJ~ 
~ ~ 
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thn mi~.:~L~~:.~.:~ 'VIG't~~G't~ ';l'Uii.:~.ff-nJ~~vh1~Lii~nT;j~:::l"l1m~~~ 1~ ';'11:U LL'VIG'i~n1LiJ~'IJ~.:J~'UG't:::~~.:~ 

';l:ma~.:~o.:~l"lrua~u~l"l11:uL-iJ'UYl~"ll~~e:J'UG't:::~m~-m L"li'U LL~aLu?t~m1 ~:::~1 1v1~·Hn1u~'U , , 
nm'J'U~n-r.:~~ tJ1'VI1 n:U'U~~'V111:.1 h L oU11 U-;J:::?l1~1~fl?t:::?l~eJEJ1 'lJ1:::tJtJ'Vl1~ L~'UVI1f1 h ~~LL~1 Yf~~-;J:Un 

• 'IJ '1.1 

';l'Uii~n~m:u1 w.J~~ ~.:~diY'U~~nu"ll'U1~ ~th1.:~ LL~:::I"I11:U'VI'U1LLU'U"lleJ~iJ'UG't:::~B.:~ 
, \1 \1 , 

2.2.1.2 m~LbU.:!th:::L.flVI~1:Ubb'VIGl.:!~:U1'1J~~~'UG't:::~eJ.:! 
L~l:.lvY11tl';l:::bLU~btl'U 2 th:::L.nVI1'VIqj ~ ~eJ (otl"ll'IJ~ iqJqJ1-r~u, .f11~11"l1 

a~~L:u5 LL~:::aa~:::Yl.:~,; ~G'ta1~, 2553) 
'1.1 

1) iJ'UG't:::~~.:J~Ln~iY'U~1:Uli~~:u"ll1~ (Natural Particle) Lfl~';J1nm:::LL?IG't~~ 
• 

~~~1'U~1:Uli~~~"ll1~ vl11~Ln~iJ'U L"li'U ~'U Vl~11:.1 G't:::~e1~J1 L'IJ~11"11'U-;J1n1v.Jth iJ'ULn~~';l1nVJ:::LG't • • 
2) iJ'UG't:::eJeJ.:J~Ln~';l1nn';lm~:u'IJ~.:J:u'U~~ (Man made Particle) 1~LLn iJ'U • • • 

~1nm~I"I:U'U11"l:U'IJ'U6'i.:~ LLmm1~~~1~~ L"li'U iJ'U~'UV1~11:.1~Vl.:~m:::~11:.11'U'Ilru:::~~fii:.I'UI'l~.:~~1'U e:Ju~'U . , . 
2.2.2 fl11~'VI~1EJ"lleJ.:J~ru.n1'WeJ1n1fl.n1dh.tmfl1~ 

!"lilli11Ylmml"l.f111:.11 'Umf'l1~ (Indoor Air Quality: IAQ) 'V1:U11:.1ii.:~ ~ru.f11Yl'IJB.:Jmml"l 

.f111:.11 'Uml"l1~~ bb?l~.:! L~1:.11"111:Ub oU~oU'U'IJ~.:J:UG't?l1~ LLG't:::?l.fl11:::VJ1-:J~UJ'VI.flii LLG't:::l"ll1:U~'UeJ1n11"l 
• 'IJ 

!"lru.n1Yl'll~.:~mml"l.n1EJ1 '1..1~11"11~ ~.:~~:u~'U5nuBru'VI.nii n~'ULLG't:::l"ll1:ua:::m~ ca~~1:.1a~1 Lna~VJ~.:~. , , \I , 

2549) !"lru.n1Yl~1 n11"l1a.l~~ Ln~~1n m~i1a1~:UG't~~.f11fl1 '1..1~11"11~1 'Uf'll1:U L i:u"!i''U~a.:~Yl~eJ1~ 
• 'IJ 

n~ 1 ~ Lfl~:UG'til11 :::m n11"l.f11 f.! 1 'Umf'l1~ LLG't:::'VI1 n~'U~~ij n1~~:UeJ?ln'U?l1~:UG'tYi~m n11"l L 'VIGl1,!'UL tl'U , 
b 'lG't 1'1..11\J m~ n~ 1 ~bfl~f'l11~13J?t'U1f! LLG't:::6'f.:Je.JG't m:::VJ'U~~?l:U~~fi'U:::n1~'Vh.n'U'IJ~.:!~.y1~~.f11tl 1 'U 

'IJ 'IJ 

ml"l1~1~ 'U~n~1nd ~.:~fimYlVIn,;~.:!LL'l~IK~:u'VI~~ EPA LLG't:::'VIu'll:.l-:!1'1..1~'1..1 ~ 1~~1LiJ'Um~~1~1~ 

LLG't:::Ylu';h ~.:~Ln~~B~.f111:.11 'Uel11"11~ii:u~Yl~ :U1nn11.f11f.I'U~nml"l1~a.:~ Ltl'Uel'~~1 2-1 o L vh LLG't::: 1~i1 
'1.1 

n1~~~el'u~uih;u'VI1:UG't~~1'Umi"I1~Ltl'Uuru'VI1~.:~LL1~1K~:u~6'1.:~e.~G'tm:::VJu~~a'IJ.n1Yl~'lf.l ... ... . 
B1 n11"! L~ I:.I'VI~~~G'!Yi~'Vl1.:!~1 n11"! 1 'Ufl~:::~1"llU ruru~6'f.:~ L?l~:U bb~:::-rn~1f'IUJ.f11Yl ... ... . 

~~LL1~~~:ULL'Vi~"ll1~ Yl.l"l. 25351~~1"111:U'VI:U11:.111'11 ~1n11"lL~I:.I'VI:U11:.10-:!'IJ~.:!L~I:.I~~I:.IL'U?li11'V'IL'iJ'U 
'IJ 

1m~l:.l n~'Uf'li'U rh'l! L'!Ja.l1 iJ'UG't:::~eJ~ btJ1{;)1'U 'VI~~:UG't?l1~~'U~iia.n1'V'IG't:::LBI:.I~'U1-:Jb'U1';l'U , 

?11:U1~fi11:U~'l~ ~:.~1 'U'U~~mml"l1~ 
'IJ 

~.:!L~ml'U'VI~~~~tl'UL~eJ'U1 'UeJ1n11"lL~I:.IvY11tl th:::n~'U~'lf.liJ'U L~'U11:.1 n1'l!LLG't::: 1-eJ"ll~.:! • 
G'I1~Lf'lii LLG't:::G'I1~'Vl1-:J~1.n1Yl L"li'U LL'Uf'IVJL~1:.111-ra LL~:::L~~~1 LU'U~'U ~.:~tl'UL~~'U'VI~B:uG't'W~~1.:~ '1 

L VIG'l1dm~6'i.:~e.~G't~~l"lru.n1Ylm ml"l.n11:.11 'Umf'l1~ ~.:~tl'UL~~'U'VI~~~G't'W~VI1-:Jmml"l.n11:.11 'l..lmf'l1~m~ 
:U1~1n~.:~~1n.f111:.1'U~ n~11"11~LLG't:::.n1tJ1 'Umf'ITH~.:~ ~G'!Yi~VJ1-:Jmn11"l~1n.n11:.1'U~nmf'l1~LLG't:::~1 n 



12 

«t.l~lt.l 1~~~n ~ 'JI'leJ\.1 ?111tl\~'l'l~~~~N~~~~l'l!'rl'll fhf!l~~~~ 1eJ?t11~1"lij~~'l1Vmlil1n.fl1'llt.l~nmnu ~~Yl~ 
~1nm1~11~ ~ ~ tlt.~~t.~ irt.Jt.~~~eJtJ~1n.rnr.J 1 t.~eJ11"11~eJ1~iia1 ~ \11'1~1 n ~~ m=i~n1 L ill'll1mt~tl~~L.fl'Vl , 

.fl1CJ 1 t.~ml"l11 L "lit.~ L YleJ~ilL~eJ~ ?t1'lvl11"l'l11l?t~ml'l 'l'l1l~~r;rn~ru~n~m'l1ll1~mrn~ru~~'lW . .Jflfl~ 
"'leJ~~m~r.Jl1~eJ m. ieJ11"11'l t.~eJn~1nd~~ LL 'll'llKeJ1l.fl1CJ 1 t.~ml"l1'l~~ijtJf1a1J~t.~5nur;r n~ru~.flljtl'l~L 'VIP! 

'U 'U dJ 'U 

.flljeJ1 n1Pl ~~\J\Jn1'ltleJ?I~1~ 1~ LLrln1'leJeJn LL \J\JLL ~n L~1JLL~~n11tJ-rutJ'l~1 t.l.fl1CJ\1~~ L~CJ'ln\J 
~ , 
bfl'J~?I~1~LL~~~~'U'ULfl~eJ~~m ~'lU~~L'VlflUfl1t.~m~neJ?I~1~U~~l?ll'l.ffioHn'El?l~1~ ~~U~~CJL\1~1if , 

IK1t.1~~c .. m 1 ~Liii'IUtu\11flflJ.fl1~81mf'l~~it.~ v , 

2.2.3 LL\1~.:u11LU~"'JeJ..:ta1'l~a.W'limmfl.fl1CJLt.lmfl1'l 

LL\1~~n1Lill'l"'leJ~a1~~~Vi~mmf'l LLu~"EJ"EJmut.~ 2 LL\1~~1l1'l! '11~LLn 

2.2.3.1 Lm~~n1L ul'!a1~~~Vi'li.fl1CJ1 t.lml"l111~LLn 1?11'1~1 m t.1m1a~1~ LL~~tJ~~~u , 

l'lnLLtol~.fl1CJ1t.~eJ1fl1~ L'WeJ~UL~eJ~ Lfl~eJ~\1tJ~tol1~ '1 C..Ja!'l.f1rueii.ffii.fl1CJ1t.~U1t.l L"lit.! CJ151'11~LL~~~ 

?t1'Jvl1fl11~a~m~'~ LL~~LI'l1LLna LPG vtlitJ~~n"EJ'U81\11~ Ltlt.~~t.~ 

2.2. 3.2 LL \1~~n1L Ul'l?I11~~Vi'li.fl1C.Jt.leJ n81fl111~LLrl CJ1t.l~1\1t.l~ <h~~1t.leJI'l?l\1n1~~ , 

h~nit.~,J'1iJt.~ h~C..Jal'lhlih m"JLC..J11l1lJI'l1~ '1 ?t11Vi'liLl1~1da1~11mLvdm~~1mi1~1.fl1CJ1t.~ 
81fl1'lLL~~~..:JC..J~toleJflflJ.fl1~81 n1Pl.fl1CJ 1 t.leJ1fl1'l bi'ICJ~1J~~~1 L oll1\11 , 

2.2.4 illil~CJflijNil~eJn1'lLL'Vfin'l~lil1CJ"'JeJ..:t!;t1'l~ilcW'lieJ1n1fl.n1CJLt.leJ1fl1'l 

U~~CJ~iiC..J~toleJn1~LL~~m~~1CJ"!JeJ'I?I111l~fi'limn1Pl.fl1CJ1t.~ml"l1~ 1~LLrl tJ~~1flJ"!JeJ..:J 

?11 ~~~fi'li~t;l ntJ ai'!U~'El r.JeJ'El n~1~1 n LL \1~..:1 n1 ~ ill'l?111~afi'li LL~ ~ n111 \1{;'1 L 1 CJt.I"!JeJ'IeJ1 n1Pl~ 
'IJ 

hl L \1~1~?111 ~..:J~..:J?IeJ..:JU~~ t~ifiic..J~vl11 ~fl11~L oUllollt.I"!JeJ..:J?I11~~Vi'li.n1 CJ 1 t.leJ1fl1~?1..:J~t.IL ~8'1~1 n 
'IJ 

~~~'Ue:Jru\1.fli3 LL~~fl111li1't.~.n1CJ 1 t.~mfl11~a..:~riL ut.~?t1L \11'l\1~..:~~v111 ~Lnl'l m1L ~~fl11~L -u~-n'IJ"!Je:J..:J 
, 'U 'U , 

?11~1lari'li1t.~ml"l111~ 1'l~5..:~~n'liru~m11l'lluieJt.~"!leJ..:JeJ1fl11iiC..J~I'leJnT:iLL~~m~~1CJ"'leJ..:J?I111l~Yi'li 

1 'IJ81fl1~~ldCJ 

2.2.5 ~-ruNaLi1CJl1~eJN~n'l~'Vl\J (Receptors) 

a11~~Yi'li1 t.lmfl11~'1C..J~m~'Vlu~..:~l'leJ~1'~mCJ~t.l'licl .Yl'l! LL~~a-l'l11'l~fi..:~~..:~hlii~il'l , 

L"li'IJ L~eJ~1 l?ll'l LL{;'l~~'lrleJ?I~1..:J~eJ~.fl1CJ 1 'UeJ11"111LLvf..:J,!t.l bi'ICJLtl~1~eJ~1..:J~..:JC..J~n'l~'Vl\JI'leJ~1..:Jn1CJ 
, 'IJ 

~t.l'licJ -a''IJ L ~eJ..:J~1 ~ 1 n m'l 1~-rua1111a-Yi'li1 'UmmPI1 'IJ81fl1 ~~..:1?11~11ml'1 LL 'Un eJ 1 m1eJe:Jn L U'IJLL uu , 

L5CJu~~t.l (acute) Fie~ ~~~~nhl?tU1CJ LL~~~..:JC..J~I'leJa~11t;lt.l~m'lv11'11'W ~..:J~~Lnl'l~t.!Vi~'U11'1 
'IJ 

l1a..:J~1n1~-r'Ua1'lfi'li ne:~1~Lnl'leJ1n11~1 '11tl FieJ U'li'!Pl~'li~ 1~fl1CJLFie:J..:J~~n LLil~fle:J sS..:~mm~ 
'IJ 

L \1~ 1d~ ~\11 CJ1 UeJ ~ 1..:1~11'1 L ~1\1r;r'l~1n hJ1~-r'U?I11fi'li~..:Jn~11,j'ULLIK1 ~1'1..181 n1~LL \J\J L~a-r..:~ 

(chronic) '11uLU'UC..J~L~8'1~1~1nm11~-ru?l1'l1l~Yi~'Vl1~81n1PlLUt.IL'lmtl1'l'U1'UI'leJL~8..:J ~..:Jtnn11~ 
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vrumnv1a~ fi8 1 )f"13J~L~.:~ ~.:~1 tJn11,!ua1)3Jl;l~'ti'Vl1-:~mmfil~.:~ri8 1·1.1'Ln~r1113JL~EJ.:~I'i8m)Ln~ 1 -afl 
' 

'V11.:J L~'W'I.n EJ h 5 n~1EJ ~.:~ r1113J L ~uth ~:~v1 Ln~"il1 na1)3Jl;l~'ti 1 u~1·m1EJ,!ua13.11'Hl LL u.:Je~e~ n L tlu 

2 tJ 1::: L .n 'V1 ~ 11:l n '\J fie~ Building-related illness (BRI) LL !;1 t Sick-building syndrome (SBS) 

(1.n1~1 a'IJ8.:!11'\i~{ LL!;l~i.n1:=J "li'1ii5~1, 2548) 

2.2.5.1 Building-related illness (BRI) Ltl'\Jr1113JL~'UthEJv1a13.111(liU"il1!mlf~mn 

a1L 'VI1P1"1J8-:J 11r11~ mm1"1J8-:J 11r1~~L ;fi8 1 )flL~mnu.ni1r1'3.1nu L1fl.ni1LL.;; 11r1LLYia1-a~'ti eJIP111fl11Lfi~ 
, 'U , 'U 

"1J8-:J81fl1)'V'I'U1~rie~u"!i1-:Jii8EJ ca~m.1a~1 Lna1'Vlei.:J, 2549) ~.:Jmfl1"a"ilt1a.i'VI1tJ1tJ1uL1!;11~'\J ~ 
' 

'VI"'.:I~1flffi~88 fl~1 fltl1f"11),f'\JLL~1 1918.:1 1otlL1!;11'\J1'\Jtl1fl11~-:J'V111:J 1 tJ 

2.2.5.2 Sick-building syndrome (SBS) Ltl'\Jl~Jl;lfl':i~'Vl'ULL'U'ULOtJ'U'V'I"''\J Lde~e~~1'1J 

mr111 L"liu 'IJ1~fil~'tit catfl1mfi8-:JIP11 ~3Jn LL!;ltfle~ i.:JL1EJu r1~ulG1 ~'\JIP113JSj1'VIir.:~ ~.:Ja1L'VIIP1"1J8.:J 
~ , 

tl1fl11L'VI~Tfth.h'l11l11mt'U1~ LL!;l~tl1n1"a"ilt'VI1tJ1U'VI"'.:I~1fl88fl~1fltl1r11),f'\JLL~11~tJfl~3Jtl1fl1"a . ' 

1) fl~3Jtl1n1"a"atfl1mfiml'l1 (Eye Irritation) iimfl1':il'l1LL'IX.:J LLa'UIP11 J11P11 

1 'VIl;l \Pl1LL~.:J "atr11tJLfitJ.:JIP11 tl1n1"aL 'VI"TQ~:::Ltl'IJ3.11fl1 '\Jfl'IJvi'lr:ir18'\JLL'VlflL!;l'IJf.'f 

2) fl~3Jtl1n1"a~~"ill.lfl (Nasal Manifestation) iimn1-a~~"il3Jfl ':itfl1mfi8-:J . ~ ~ 

~3Jfl ~13.1 18 r1~11:Jfl'Uhfl.ni1LLYi LL!;ltiimfl1"a\Pll;l8~L1!;11Lde~8EJL'\Jtl1r11"a 
~ ~ ~ 

3) fl~3Jtl1fl11'Vl1.:!~1r1el LL!;lt"at'U'U'Vl1-:JL~'\J'VI11:Jh (Throat and Respiratory 

Tract Symptom) iimmcar1mL'IX.:J "atr111:Jfl8 'V111:Jh~1'U1fl 

4) fl"l.ltl1fl1':i'V11-:JSj1'VIir.:J (Skin Problems) iimmcaSj1'VIir.:JLL'iX.:J ~'\J Ltl'IJ~'U , 

5) fl~3Jtl1n1':i'l.J1~~h<titi1'U.:~.:J LL!;ltLde~tJ~1 (Headaches, Dizziness, and 

Fatigue) iimm':i'll1~~h<tit'U'1L 1t:U'VIU1t:J1fl Ld8EJ~1 ii'U.:J.:J "1J1~a3.115l 'Un1':i'Vh.:J1'U 

'\J8fl"il1flt:Jl;l fl1t'Vl'UIJi8a"lJ.fl1'V'I"lJ8.:13J'\J'ti~ LL~'J a1':i3Jl;lfi'ti.y1ijr1113JL tl'Um~~.:J fi8 1 'iXLfi~ ' , 
n1':i fl ~ fl~8'U~'USj1"1Jei.:Jtl1r11 ':i 1~ ~.:l,f'U ~.:J'<iJ1 L tlul91e~.:Jii':it'U'U fl1':ifl'J'Ur13.l'l.J'13.11t:Ua1':i3Jl;l~'\i.f11 tJ 1 'U • 
81F11':iv1iitJ':it~'Vl5.n1'V'I 

t:.~l;lm~'Vlul'i86'1"1J.n1'V'I~.:Jm~n~113.11.Q ~.:J~'Ue~~nuu"iJ~tJ"lJe~.:Juflfll;l~'JtJ n"11fi8 mea ' ~ , 
IP18'U6'1'U8.:!"1J8-:J LL\Jll;l t'4flfll;l "il tiifl113J LLI'lfl~Ji1-:J fl'\J 1 tJ LL~11"ilt~3.1~6'13Jl;l~'ti"llU~ L~ tJ'J fl'U v1iim13.1 

L -iJ3JoU'U 1n~ LfitJ.:J fl'\Jrl\Pl13.1 L "!i'IJ 1 'Ufl'U.y1L tl'IJ hfl'VI8'U~~ 'V1~8iiUqJV11':it'U'U'Vl1-:J L~'\J'V!11:J 1"iJ Ld8~3.1~6'1 fl'U 

a11)tf"11tJLfi8.:J L"li'IJ fli'U'U'\11~ 'VI~8 LLna 'VI~88'U.fl1r1.y13.11~1flLL'VI~.:JfhLU~.fl1tJ1'Umr11':i flm~LLa~.:J . , 

tl1fl1':i.y1~'ULL ':i.:Jf111fl'U~'U ~ 1 'U.y1L~Enn'U1~ 
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'Uelf11i11f1e:J1f11';i~mh1~J1·h~~'U~-:IiiiJ~i~-:5'~~'U '1 ~ih:.JG'l~elf"'111JG1U1~ LLG'lt'\.ht~'Vlfi.tl1Vl 

"lleJ'lcJ~'Vhn'U-e:JcJ.rn~1'Umf"'11U~ 1~LLri f1~'U -e:JUJ'VI.fliJvj~-e:J'U'VI~-e:J'VI'U11Lfl'U1't.J f"'1111L~1G'l11 f111 
~ ~ , ~ 

'VIlJ'U L 1 ~'U eJ 1 f111"1~hJ ~ f"'111J~eJ'U 'VI~eJLLG1'l ~11il 1 f1 ~1-:! eJ 1Vi ~ ~/'VIG'l el~ 1 'l"l L~~ Lu'Vl1 tlil1 f1 • 

~~'~ G'l.fi1VHb1 ~"'-e:J11 f"'1111G'I1 E.J-:!1111 'Uf111-e:J-e:Jf1LL uuG1TUf1-:!1'U f111-:5' ~G'I.fi1Yl'l1'U1 'IXL 'VI111t?l11n'U 

f"''Uvl1'l1'U )~~uLaE.J-:l f"'1111i'UG'ItLVieJ'U LU'U~'U 

2.2.6 il1il~vviLU'U~1fh'VI'U~f'l1111lanau1VL'Uel1f'lT'.i 

i1 ~ ~ E.J vi L u'U W11 n 1'VI'U~fl1111 ~~ n G'lu 1 E.J "lJ 'e) 'l11'U~E!1 'U-e:J 1 fl1 1 L u'Uil ~ ~ E.J ~111 n'U ~ 
~ . 

' ' ... 
tl1'VI'U~f111 LLa f1 L 't.J~ E.J'I.Jfl1111~-e:J'U"ll-e:J'l11'U~El tl'U~'l LL 1~"'-e:J11~1E.J ii~'l'\1 • 

2.2.6.1 -e:Jru'VI.fliJ fl11iif111fi1'Ufl11-e:Jru'VI.fliJ"ll-e:J'lmml"l.fl1~1 'Umfl11 1 'IX-e:J~'1. 'ULnru'ti~ 
.. ,. .. .. 1J 'U 

L'VI111tG'111 ~eJ 24 eJ'li"11L6!!m61iE.JG'I 'VI~eJ1'U"Ii1'l 23 - 26 eJ'li"11L6!!m61iE.JG1L~~1'1XLtl'U~~eJ11~U"lleJ'l~eJ~a~ 

80 "ll-e:J'~cJ~-e:JE.J'1.'Umfi11L~cnn'U 
'IJ ~ 

LLa~fl~eJ~ 1 'U"llru~vifl1111:fi'wi111~'Ufi.y1,J-e:Jmn'U1 'tJ vh 1 'iXLn~fl11111tfi1E.JL~eJ'l~-e:Je:i1'VIU'l lil11f1 ~'U 
~ 

'U1'lfl~ 'l-e:J1~'Vh 1 ,XL -iJ1 h e:i ~ 1;)-;h Ln~~1 f1f1111~fi1E.J L~-e:J'l"ll-e:J'lG'I11Lflffi 'Uel1fl11 fl1111:fi''UGl11~'Vlfi~ 
L'VI111t?I1J ~'lfl11-e:JCJ1 'U"!i1'l~mJG'lt 30 -70 

~ 

' "' ' 
2.2.6.4 f111LU:J'!-:~5fl1111~-e:J'U Lfl~lil1f1f111Vi1G'I~iieJru'VI.fliJ-r!'Ue:i1G'I'l 'VI~eJ~1W:h-e:JUJ'VI.fliJ 

.. , '\J , , '\1 

"ll-e:J'lel1fl11"1.fi1E.J1 'U'!X-e:J-:~ L "!i'U e:l1 L Yl~1'U~ L~'U-:5'~ L ii-e:J'llil1 m U'U'V11'lG'lllmYu"U-e:J'l Lfl~-e:J'l't.J~umm!31 

~1'lf11E.J11'U~Ei"nlii~LL~~'~am111~-e:J'U 1 't.J~'le:l1L Vl~1'U'Vi'11 'IX~~m~'U 1 'U'Vl1'lm'ln'U"ll111 m~~n~1'Uvi~n . ~ ~ 

1Tif111~1 m 'U f111fi1'Ufl11't.J~1J1UJG'I111J{;'I~~.fl1 E.J1 'U-e:J1fi11G'I11111~ LL U'l-e:J-e:J n1;) L U'U • 
3 iTif111~'l.Q' (i.fl1~1 G'I'Uel-:!11~~{ LLG'l~ifl1l oU11~~1, 2548) 

2.2. 7.1 fl11fi1U!"l1JG'I111JG'l~~.y1 LL 'VI"-:Jtl1 L ij~ (source control) L~~~11 'tJ LL"'1f111 

fl'l'U fill vi LL 'VIr:i-:~ n1 L u~ ~ ~ L u'UiTim 1viiiLJ1t~'Vlfi.fi1Vlvi"'~ 1 'Ufl1)G'l ~LJ~m ru?I111JG'l~~.fl1 ~ 1 'Umfl1) , . 
L ii-e:J-:Jiil1f1 L U'Ufl11tl1~ ~ LL 'VI"-:! tl1L u~"ll-e:J-:JG'I111JG'l~~ 'VI~m U'Ufl1':l't.JG'l ~'t.Jr:ieJE.JG'I111JG'l~~ LLG'lt ~-:JL U'U 

iTif111fi1UfllJG1111JG'l~~.y1vl11~~1~.y1G'I~~1~ ;-:! f111fi1Ufi1JG'I111JG'l~~.y1 LL 'VIr:i-:J tl1 L ij~,!'U fl11fi1'Ufi1J .. , , .. 



~-!I~'U 1 'Un1':iLn~e:J'U.fl1i"l:U~r.11':iLL 'IJ'IJ'Vl~tJ.nil 
• • 'U 

2.2.7.2 n1';i';i~'IJ1tle:J1n11"l (ventilation) ~~LU'UBni5n1';i'VItl~vTI-HI:um';i~~tl~:u1ru 

f.11';i:U~Vi~1 'Ue:J1ml"l.n1tJ 1 'U'il11"11';i 1~~:rvh 1l1'fi11:UL -il:u"ll'U"lle:J~r.111:U~Vi~L ~e:J"il1-!l~~~ht~nT~u1mml"l 

"il1f1.fl1tJ'Ue:JnL -if16'f.fl1tJ 1 'Ue:J1fl11 ~~J'U~~"il1LU'U~e:J~i1mw1LL~1~'U'U1~'U1tle:J1n11"l e:Jci1~ 1 1Rvm.1 
'U 'U 

1 'U'V11~UflU&ii1-iJe:J"il1n ~'VIm tJU1~ n111 'Un111~'U1tle:J1 mf'lvi L 'VI:U1~f.1:U tJ nl'i'1e:Jci1~ L -ci'U n11fi1'Ufl:U 

e:Jru'VI.nil"lle:J~mmf'lviL -il1:u11 'Umfl11m"il~e:J~L~tJrh 1 i~1m U'U"il1'U'l'U:U1n 'VI~e:Jm"ili1~~n~"ll'l1~vn-:~ 
• 'U 

1~u1 t~m mf'l vh 1 ~1~uu 1~u1 tJ m n1 f'lhli1t11~~'Vlfi.n1Yl B n~~m n1f'l.fl1tJ'Ue:J nmfl1 -a vi L -il1:u1 

.fl1 tJ 1 'Ue:J 1fl11e:J 1"ilU'U L ~e:J'Uf.111:U~fi~'V11~e:J1 n11"l LL~ ~m"ili1ti~:U1Wf.11'~.yi1l,jy;~t.h~r.1~rltl ~U'Ue:J ci vh 
'U 

1\1m1:U L -if:u-if'U"lle:J~f.111:U~fi~.fl1tl 1 'Ue:J1fi11L ~:U:U1f1~'U 

2.2.7.3 m11otlLfl~e:J~vi1fl'l1:Ur.1~e:J1~e:J1f11f'l (air cleaners) Lfl~e:J~vi1fl'l1:Uf.1~m~ 

e:J1n11"le:J1"il1 otl'Vl~LL 'Vl'Un11fld'Ufi:Ur.111:U~fi~~LL '\ll~~tl1L il~LL~~f1111~'U1tle:J1f111"11~ LLI'ie:Jci1~ 1 1n(;11:U • 
f111 1 otl Lfl~e:J~vi1fl'l1:U(;'f~e:J1~e:J1 n1f'lL ~tl~e:J ci1~ L~tl'le:J1"il hJL ~tl~Yle:J 1 'Uf11)~ ~U~:U1Wf.111:U~fi~1 'U 

e:J1fl11 1~ tJ Ltl'V'l1~ e:J ci 1~ ~~ 1 'U f1 1ruvii1 LL 'VI~~ tl1 L il~vici'1~file:J ci1 'Ue:J 1fl11'\ll~e:Ji1n111~'U1tle:J1n1f'l.yi 
~ 'U 

hlLYlt~~Yle:J~~'iiLiie:J~"il1n1'U-tl"il"ilu'Uv~hJi1e:Jtlmruvin1~~a11.n1t~1'Wmfl111~~~'111:u~ ~~J'U ~~vi1 • • 
fl'l1:Uf.1~e:J1~e:J1 f11 f'lfl'l'Url n'U 1 tJ nu f111fl'l'Ufi:U~ LL '\11~-!1 fi1 L ij~ LL~ ~ n111~'U1 tJ eJ1 f111"l 

'U • 

n11fl'l'U fi:Utl~:u1Wf.11 1:U~Vi~.fl1tl 1 'Ue:J1fl1 1"il ~i1t11~~'Vlfi .fl1Yl:U1 ntl1'VI1 ni1m1fl'l'Ufi:U . ' 
~'ltJi5f11)~~ 3 i5n1-a1 U'V'l~e:J:U S) n'U fle:J"il~~e:J~fl'l'Ufi:U~LL'VI~~n1L il~L U'U'VI~nLL~~~e:J~~LL~)~'U'U I • . ~ 

1~'U1 tJ e:J1 f111"11 ~ijtJ 1~~'Vlfi.fl1Yl 1'l:Ufi~ij f111vi1fl'l1:Ur.1~e:J1~e:J1 f111"le:Jci 1~(.1~ 1 Lr.1:Ue:J 
V I I I 

~1'\11-r'Um)~ f1~1i1"il~ L i!'Uili f11)fi'J'Ufi:U(;'f1):U~Vi~mn1f'lili LL 'VI~ ~tl1L u~'ii~ L U'Ui5m-a • 
fl'l'Ufi:U.yi~ LL~~vi11~~1tl~r.1~ . ' 

2.2.8 iJeJ:Uf!L~EJ1ntJa11:UfloW"tt-vtlifLU'U'V'l1'l1ijL\ileJ~;i1~flW.fl1'V'leJ1n1A 
'U • 

r.111:U~Vi~vi1 i L U'U'V'l111il L(;le:J1~1~f1WI11Yle:J1 f11f'l.fl1tl 1 'Ue:J1f111LL U~e:Jci1~fl~11 ~ 1~ 
2 tl-a~L.fl'Vl (;11:U~f1~W~f111Ln~"lle:J~a11:U~Vi~ 1~LLri f.111:U~Vi~ti!:U.!Jil (primary pollutants) LL~~ 

i:f11:U~fi~'VJ&itl.!Jil (secondary pollutants) fit~r.111:U~Vi~ti!:U.!Jil1~LLrl r.111:U~Yi~viQntl~~tl~e:JtJ 

e:Je:Jf1:U1L~tJ(;11~"il1nLL 'VI~~ri1 Lil~ L-ci'U i:f11:U~fi~viLn~"il1f1f111U1~f1e:J'Ue:J1'VI11 f111L~n 1 'VI~ f111i:f'U'U'VI~ 
'U ' 

Lfl~e:J-:~tl-rtJmmf'l aL t11t11'11~ ~ -a'l:ufi~i:I11:U~Vi~mml"l~m"il'V'ltJ 1 'Ue:J1f111 1~LLn a1-aa'U'Vl~tJ-a~L'VItJ 
~1tl~-!I'VI:U~ (Total Volatile Organic: TVOC) ~e:J1l!~~~~ (Formaldehyde) fi11'Uti'U:Ue:J'Utle:Jf11'll~ 
(Carbonmonoxide: CO) 1'U1(;11L"il'U1~e:Je:Jn1'll~ (Nitrogen dioxide: N02) ~'U~~e:Je:J~~'VI1tJ1"ilL-if11tl 

1~ (Respirable particles) i:f11LL"ll'l'U~e:JtJ1'Ue:J1f111"l.~-!I'VI:U~ (Total Suspended Particles: TSP) 

liubu
Rectangle
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LL€l~LL'lJ~{;l€J~ (Asbestos) 1€11~'W (Ozone) L':i~€l'WLL~~~1':i~€1L~€1-:! (Radonandrogeny) i~L'V'l€lfl~ 

€1€ln1~~ (Sulfur dioxide) f'11{'U€l'W1~€1€ln1~~ (Carbon dioxide) LL~~'l~'W'Vl~ej~ij~1{;1 (Viable 

Organisms) ~-:~1~LLri LLuflViL~CJ lrr~ L:ff€l':i1 h~'W LU'W~'W (LVimJaJ~ru611~fi'n~. 2550) 

2.2.9 LA~v.:Jiivvhifi:Un1':iLfl'U~1eJ~1-:JAWfi1'WeJ1n1fl • 
Ll"l ~€1 \I~:JJ ~~el1 n1!31 L tl'WmJ mrua1 ~ ru8 n m.J n':iru'VI~-3"11€1\I':i~'U'U Lfl'U~1€1 ~1-:!:JJ~~~'V11\I 

'\J , CLI <f 

€11n1!31 vr\I.Q'L ~11~ L tl'W€1'\.J mru~v'hvri!1~~~L€11a1 n1!3l~iJ:JJ~~~LL "1J1'LJ~€1CJa ~ L oU1:JJ11 'W1~'U'ULn'U . " " 
~1a~1\l Ll"l~a\I~:JJ~~€11n1!31LLU\Iaamtl'W 4 "IIU~ ~\I.Q (el';Jtl111~n1ru-;J'I1 LL~~iru1ru 1\1~511:U, 

'U , cv .., 

2552) 

2.2. 9.1 ~:u~~81n1!3l~'Jtlel(;l11n1':i 1 'VI~"lla\l€11n1!3l'j\l (Highh flow-pump) L tl'W~:w~ii 

tl1~\ILL ':i\IGN 1~~ 1m 'V'Jyh~1:JJ1':ifJ~~81n1!311 'LJ'U~Ldf:U~';J~'Vhn11Ln'U~1a~1-:!1 m 'VImoU1:JJ1~1~el{;l11 
" " 

1'111-;J G'fau~u"llil~"lla \1 m1.n 11"l,r'W 'l U-;J 'lU'Wii m 1tl1:w11 -if-:~ 1'Wilafl ~\I L ~':i1~ n11WI'll'W1 Ll"l~a\liia 

lLI"l11~'V11li'iir111:JJ b 1 '\.J:JJ1nLLiK1 L~a-;J~ 1 -if\11'W~:JJ"11il~d-;J~~€1-:!1 -ifr11'Uf'inu 1 ':il'l1ijLI'!€l{L ~€1'\.J1ue){;l11 
" 

2.2.9 .2 ~ :JJ~ ~ €11 n 1!3la1vr1'mnu ~1 a~ 1\1 a'LJ.n 1 r1 (Gravimetric and particulate " . 
sampler pump) L tl'W~:JJ~~€11n1!3l~aa nLL tJtJ:JJ11li'~1:JJ11fJ~~€11n1!311 m 'VI~ 1 'Well'l':i1L 'VI~ 1 'LJ'li1-:! 

1-6 ~m~a'W1Vi 1~CJvf11 '\.Ju~,;'Vlej'e.J~I'I-;J~aamL uu1liii"ll'W1~L~ n~a~-;J~ LL"ll1'W HnuG'11m~:uoff~ 
" 

m\1 Ln\11~ L vJa-;J~ 1m off Li'1u1'11 a ~1\1 LL uu~~~l'l1 ~'\.J~tm\11'W 1~ i1:JJ-;J~vi1\11'W~1 fl'VI~ nm1LL 'Vl'Wv1m m!31 

LL uuu1 n (Positive air displacement)1~fl n1~\l LL tJI'I Ll'!a~~vh~1flilmn~~mLfl~LiiCJ:JJ~~1:JJ1':ifJ 

L ~:JJ'\.J':i~';l 1 'V'Jvh.n1 ~'VI~\In111 -if-:11'LJ vr\ld1'\.J~1\ILL~~~ n~ru~"!J€1-:!~:JJ"IIU~.n-;J~'\.J1~n€ltJ~1m'h'LJ~LtJ'LJ . " 
~:JJ~ffi 11'11i1LI'Ia{~~€1~~1CJ 

" 
2.2.9.3 ~:JJ~~€11n1!31~1Clell'l11n'i1'VI~"lla\la1m!31~1 (Low flow pump) Ltl'W~:JJ~ 

1~~vf11 'I.JLLiK1-;J~ii1'\.J~1\I~m.oJru~l"liK1flr1~\ln'U~:JJ"11il~~ 2 :w1nvM1m LL~r111:JJG'f1:JJ11fJ 1 'Wn11~~ 1li 
" " 

mm!311 vr~~1 flel'm1m11 vr~-;)~~1 €1~'1 'W'li1\l 0.5 'Jn'U1!3lnL'I!'W~L:JJ1111~€l'W1Vi i'i-:~ 0.5 ~111':i~€l'W1Vi ~:JJ 

"llu~-d'Lvr:JJ1~a1vr1'um11m'Wm1Lnu~1a~1\I:JJ~~~'V11\Imm!3l~Ltl'WrhllLL~~1a 
2.2. 9.4 ~:JJ~~81n1!31"11il~ii€1~€1 (Hand pump) L tl'W~:JJ"ll'W1~L~ nffi iLfl~€1\liia'li1~ 1 'lJ 

m1vi 1\11'W~';J ~~~La 1m n 1!31 L i1:w11 'W 1~uu Lnu ~1 a~ 1\1 1~ fl m1tiuvr'i€1 ~'~ n 1~ua nG'fuvr-:~d~'Wnu 
" " 

LL uu~e..~~l'l€1€ln:JJ1 1~flm1tiuvr'ia~\l m~u€ln~uvr\ld~'Wnu LL uu~e..~~l'l€1€ln:JJ1 1~CJvf11 'IJ"i1~ 1 'li'nu 
" 

vr~€1~LRu~1a~1-:~n1'1!LL~~ 1€1 



2.3 L~EJ-'ILL~::~~fl11:wnuaa.:J 

2.3.1 fl11~vr~1at~v.:~Laa.:~ 
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L~ ~-:I fif'l 'V'I~-:I-:11'U~ diVllil 1 f1 f11';i"''U~~ L Vif'l'U'llf'l-:!L~ La na'llf'J-:1~1 na1-:1~ L~fl-:1 Lfl~f'l'U~~1'U 
1 

(~1nm-:~df'J11i1Ltl'Uf'J1f11f31 'llf'l-:!LL~-:1 'llf'l-:ILV!a1 Vl~f'Jfi1'1lnHf) Ltl'ULVI~L~LflV1f11'HlV1LLa~'llfl1~~1'llel-:l 

f'J1f11f'l(;'fa'I.Jtl'U 1 'IJ ~.:~ii~avl11 ~fl11~~'U'U11~1f11f'IL 'IJ~t~'ULL '1Ja.:J(;'f.:J~1~~'Utl'UL tl'Ufi~'U L "!i'UL~~'Jtl'U 
" 

f111eJ~'ll~1~'llf'l\lf'l1 n1f31 fl~ u~ Lfi ~~'Ud L~~ w.h fl~'UL~ ~\I L~ ~\l~~'lfl~a1~~'UL tlue.~a lil1 n n11 

L 'IJ~~'ULL '\.Ja\lf'l~1\1~1~L ~1"!leJ\Ifl11:W~'Um f11f'llil1 nm~i'Ua:::L Vif'l'U'llfl\11\Jlt:l L tl'Ufl~'U 1 ummf'1~1m:::'VI'U 
1 

VI 1:::'U'U'IJ1:::a1'VIVILLJ;t:::a:weJ\I :W'U"NcJ(;'f1:1J11t:l-ru~\lfl~'UL~~..:~~iifl11:W~~\ILL~ 20 - 20,000 LMwll "ll1..:~ 
" " 1 

fl11:W~"!leJ\Ifl~'UL~~\I~:W'U'N~1~~'Ud L~~n'i1 "fl~'UeJeJ~huJ;t" (audible waves) fl~'Ufl11~5~1n11 
1 . . 

audible waves L~~n11 infrasonic waves LLJ;t:::fl~'Ufl11:W~(;'f\lf111 audible waves L~~n11 ultra 
" 

sonic waves (!;'115\Jl "llmfi:w, 2528) 
I I II I 

.., ..:;::,1 dl 0.1 0 ~ .d .dl. <11:11 cv 
fl11:W b "!! :W"!J eJ .:1 L(;'f ~ \1 fl eJ 'V'IJ;'t \I\11'U 'iiJ 1'U1 'UVI'U\I'VI \Jl f1 n~:::'VJ'UJ;t \I'U 'U'V'I'U'VI"!J eJ\11 \Jl 'J 

1 \Jl1~1\IL~'U&iL:wm 1'Wnm 1 i'U1vt 

L~S8L 'IJJ;t L tl'U'V11l'W1~1:::~'Ufl11:WL-iJ:W'lleJ.:IL~~\I ~\11~'iil1m:::~'Ufl11:Wf1~~'U"!JeJ\IL~~\I 

(sound pressure Level) Ltl'Uf11~1~'VI1\Iflru\JlPI1(;'f\Jl'hL'U'U Lo~arithmic ratio e1m1G11'U"!lf'l-:lf11~1~ 

~'Ub~~\I'!Jf'J\Ifl'UL 'IJ~~'U L VJ~'Utl'U~:::~'U:IJ1\Jl~;i1'U~tl1VI'U~ 11 L ~eJ L ~~~m f1L 'Uf11~VI11i'11~:::~'Ufl11:W~\I ... 
"!JeJ\IL~~-!1 (Intensity) L~~\l~\l'iil:::ii~1L~S8L'IJJ;t~\1~1~ L~~\ILLU\IeJeJnLtl'U 2 LL'U'U fieJ (f31~1!V1V11 

a1~~ru1ru, 2550) , 

2.3.1.1 L~~\l~nVin (Noise) VI:W1~5\I L~~..:~viL ~1hl9ieJ\If11~ hl'IJ~1~t:l'U1VI~m~~\l~ 

1:1.iiifl11:W1 'V'IL ~1::: U'U'U'JJ;'t ~\ILL~1m:::~1\IVI"i1..:Jmli1Ln~<ffu1~'iil1f1LL VIG'i\ln1L u~L~~\I"!!U~L~~'Jtl'U LL~ 
1 " 

Lfi~~'U'U1'U ~ &\~~eltl'U eJ1'iiJLtl'UL~~\I~:W L~~\ILLVIJ;t:WL~n Vl~m~~\I~LfiV1'iil1f1f11~m:::Lb'VIf1LtJ'U 
~.:IVI'J::: Vl~eJbtl'Ufl~\lfl~11tl'Uru~ ih 1~1-r'UL tl'Ub1a1'U1'Uvl11 ~(;'f'lJf11'V'IeJ'U1~m~eJ:Wbb(;I:::VIVI'U'Jf1 1~ Vl~eJ 

1 " 

vl11-H0~~'ULfi~fl11:W~1fl1qj~.:I'VI1\1~1\I f11~ Lb(;l :::~1Jl1 'iiJ Vl~eJ b tJ'U~'\.J(;'f~~fl~eJ f11~'1J~U&\\11'U 1~ LLn 

(m:wm'Ufl:W:WJ;tW'N, 2550) , 

1) L~~.:Jm:::Lb'VIf1 VI:W1~(i\l b~~\lviLn~'iil1f1f11~\Jlf1 &j bfl1:::VI~f'Jm:::'VI'U1\Jlf:l Vl~f'J , 
an'Nru:::~'U 1~~\lii1:::~'U b~~\11;'1\1 n'J11:::~'UL~~\Ivf11 'IJ1 'U"!Jru:::J'U LLJ;t::: Lfi~,r'U 1 'UYl'UViYl'U 1~ LLJ;t:::~'U~~J;t\1 

" 1 

.n1~1 'UL 'JJ;t1iff'l~ n'i1 1 iu1Vi ~ n"Nru:::n1~Ln~L~~\Im:::LL 'VInlil:::ii~\1 LnV1LL tJ'U5 ~ (Repeated 

impulses) L"li'U Lfl~f'l..:J~:w1~~e)\JIL u~&\ (Automatic press) Lfl~f'l\IL'iil1:::vfl-tl'J;t:w (Pneumatic drill) 

LLJ;t:::Ltl'U~f1'NW:::L~~\In~:::LL'VIf1LL'U'U~f1LV1~ (Sin~le impulse) L-d'U Lfl~el\l~~'ll'U1~1VIqj (Punch 
.,; 

press) Lfl~f'l\1\JleJnLL'U'UJ;t~ (Hammer blow) 
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2) L~~-:ILL'V1a1J~-:I 'V1111~0-:I L~~-:I~Lfll11~1nn1'iLU~I11 L~~l11~ L~~~ 'V1~tloHI111'~f1 

t1~1-:~ 1111 ~ ~ Lfli11~'U 1 'UVJ'U~VJ'U 1111 L "!i'U m~ 1 off~11'U 1 'Wvh L~1~L ,~ n'V1~t~~'U n1~L ~ ~~ ta,~ m~u'IJ 

,~mi'111 ta,~ 1111mfl~t~-:~'5111 m~ii11~'UL-:JT)~I11~1 ~ Lfl~t~-:~l1t~na , 
q do::ll v ~ td q d c:v d .c:i d 

3) L~~-:J'Vlllfl1111~'U~~L'Vlt~'U 'V1111~f:l-:J L~~-:JLfl';jtJ-:J~n';i Lfl<;it~-:JI11'U~';i Lfl';it~-:1 

b~~-:1 'V1~tlbfl~B.:!i1B~'U 1111~i1fl1111i'U~~ b Vit~'Ubfll11~111~1 ~ b "!i'U b~~-:1 b 'IJ~~~1'Ubfl~tl-:J"ll~1m~~.:! 

2.3.1.2 L~EJ.:J~'IJB1'illru (Sound) 'V1111EJO.:J L~EJ.:~~.W.:~LLii"lTvh11XLnl11m111~'\J1EJ1~ i1 

f11111~"ll ~1111<;if:ltl!ju~-:~1'U 1~~~-:~~'U 

2.3.2 n~lnm';iL~~'U 

mEJ1.n1fl"lle:J.:J'V1 LLU.:!Lll'U 3 ?i1'U fie:J 
" 

2.3.2.2 ,.ff'Umn.:~ (Middle Ear) tl<;i:mt~u~1EJ n';i~l11n 
" " 

.... 
3 6Uu ~e:J n1:::~n~'Elti 

" 
(Malleus) m~111nvf-:~ (Incus) LL~~m~111ntn~'U (Stapes) tlmEJ~1'UWd-:~"lJt~.:Jm~l11n~t~'ULL~~n'IJL~B 

" " " 
Lbtl1'V1 Lba~tla1~~1'U'V1tl-:J"llt~-:Jm~l11n 1na'ULL~~tl'IJL~t~~tl111"lit~-:~Ltl111'itl1 "ll (Oval Window) 

" " " 
2.3.2.3 Vl.ff'U1'U (Inner Ear) tl'i~nt~'IJ~1EJe:J1m~vhww1~~1-:Jn'U 2 "lJI11 ~-:JL~~-:~~1EJ " , 

L~'Utl'i~~1'Vl (Vestibule-cochlear Nerve) fie:J ~111mm'Um'ioW.:!b~~.:~ (Auditory Apparatus) 1~LLri 

flmfl~EJ (Cochleaa) vi'1'V1ti'1~L~mn'Um'i1~~'U LLa~"lJI11mm'Um'i'Vl'i-:J~1LL£;1~~11111{;1~"llt~-:~~1-:~mt~ , , 

(Vestibular Apparatus) 1~Lbri Semicircular Canal LL£;1~ Maculae 

1uv 

flf::IJfl fl'l flU 

,i&t#rl~tft.l(tllllzt/l'fi ---
..; ... 

.f)1'W'Vl 2.1 n1~J1.f11fl't.lel~'VI 
" 
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n11 \~~'U"lleJ~ Fl'UL 11 L~1.lvl'U~'V!G11'U'UeJ n-ru LL"~)1'U~11.1 Fl~'UL~ EJ~ 61.:J Fl~'U 
'IJ 

'U1-:J~1tle-i1tlmmfl11tlm~VI'Utl'UL~mLn'"m (Ear Drum) Lnl'lm1iu~~LVie:~u Ll'lm~e:JLLtl1WJ~ tu-:JLL"~ 
'IJ 'IJ 

!'J'U l>l1lJF1111.11tiLL 1.:JLL"tF1111J~"!Je:J,:)L~!'J,:)~1J1f1)tVI'U LL"t LL ~~iti~~L VieJ'U.Q''<iJ~t;Jf1~1!'JVIe:JI'I1 U~.:J'V! 
, , '\J '\1 

611unm~~ijm~l'ln~~ 3 ,r'U 1-HG1~eJ1'Uf11~LFJ~eJ'U 1 'V!1"lleJ~m~l'ln1 '\.Jm~VI'U L~eJ~UI'I"tieJ~ LU1'11'\.J1"1i 
'IJ 'IJ 'IJ 

(Oval Window) LL1~~u-o.nnmt~n1n"tl (Stapes) ~~~1'\.Je.JU~L~e:J~u1"1id'<ii~L~1.l~~n11Fl111.1~tiL~!'J~ 
~mt'Yl'UL~eJvr '\.J1~1.11ru 22 LVh ~~LoWCJ~'WeJ~'<il~vi11-HLn\PIFJ~'U"lleJ~Lvrm (Fluid - borne Sound) 1'LI 

'IJ 

vr611'U 1 'U L\PICJFl~'U"lleJ~L vr"1~Ln\PI~'U'<ii~LFl~eJt11 '\.J~~FleJLFl~EJ (Cochlea) ~~.fl1CJ 1 'UU1~f1eJ'U~1m'llm1 
'IJ 

'Uti (Hair cells) ~ij~ n~ru~ LUti'Yl1~ m~ueJn~~~"~1~ 1 'ULL t11~~111.11'i1nt1L tlum~'<ilmL"~'U~ L 1UJfj1tl , ... 

"lleJ~ Hair cells ij'\.J" 1m£1'U'\.J)~G11'Yl1.11 L~ CJ~eJti LdeJFJ~'UL~!'J~eJ1'Umt'Yl'Uvi11-HL'Ilm~"ll'ULn\Pim) L~,:)~eJ 
'IJ 

h.J1.11 ~~ L u'U'!\PIL~1.lvi''Uvi11-HLn\Pim)L u~CJ'U~'lJ'Y1ruL~!'J~ L u'U~'lJ'Y1ru'\.J)t'G11'Yl 

2.3.3 flW~1.lml'Uel·Ua~HI • 
L~ !'J ~ Ln\PI "ii1 n m ';ii'LIG1 t L VieJ'U"lleJ~1 (9lt;l "llrut~1~"~ t;~ n1~~"i!t61 ~-w~ ~~1'UeJ1'UI'i1 nm~ L\PI !'J~ , , 

\Pi1nm~,!tl ~ 11.11~LFI~e:Jtl~l'l11.11'\.J~h!'J vi11-H\Pi1nm~i'UG1tLVieJ'U~eJL~el~tlt1\'\.J L~!'Jf1rJ1 Fl~tiL~!'J~ 

-a't!LUtle.J"1.11'<il1f1f11)-a'\PILL"~"!J!'J1!'JI'i1"lle:J~I'i1n"1~ f11)-B'I'ILL"t"ll!'J1!'J\Pi1 1 fi L~!'Jf1rJ1 1 "li1,:)fl~tl vr~e 
..; 

Fl111J!'J11Fl!;I'U 

'IJ 

1 'ULL~"lJeJ,:jf11)fl1L U\PieJ1"ii nr;i111~11 L~ !'J,:j L U'U'W~,:),:)1tl~ Ln\PI"ii 1 f1f11)i'UG1t L VieJti"!Je:J,:)1\9lt1 , 

LL" t LFI~ 'Vt1\Pi1 eJ1t1'V W"!Jel,:) fl1'111 ti'U';i';i!'J 1f11fll eJ 1tl1.11mt'Yl'U'V! 1 m~~tl L~!'J,:)ijflru'G1UU~ Lu'W1~\Pi1 
'IJ 'IJ , 

2 '\.J)tf11) ~eJ (f!!Piu\PI\PI1 G11';i';iru1ru, 2550) 
' 

2.3.3.1 ~w!l (Pith) vr~eJ Fl111.l~"!JeJ,:)L~!'J~ (Frequency of Sound) 1\PILU'U Cycle 

per Second (cps) vr~eJ~\PILU'Uvr'l..bCJ~L~CJn11 Hertz (Hz) vr~miH'Yleg vr~eJFl~~~eJl'U1Vi Li1CJ,:)~ij 

FJ111.1~1.11 n"iit L U'UL~CJ,:)G1,:) LL!;It~ijm11.1~ila!'J'<ilt L U'UL~ CJ,:)~1 L~CJ~~';it~'U'V!Fl'U 1~~'UijF1111.l~~tvr11,:) 
'IJ 'IJ 

--~ ~ oiC:II I I llf::lt.tf tf oCil .d C::.C .cj 1.1 4 d 

20 - 20,000 L~';i'Yl'll LG1!'J~"lJ8,:)f11)'W\PIFl!'Jel!'J';i~'V!11,:) 500 - 4,000 L~';i'Yl'll LG1!'J,:)'YlLU'ULG1!'J,:)'Yl1J F18 LG1!'J,:) 
'U , '\J , 

~ijF1111.1~~1~,:)LL~ 0 - 16 LMwil LL!;!tL~!'J,:)LL'V!!;I1.l~m~!'J,:)~ijF1111.1~G1,:)~,:)LL~ 20,000 LMwil ~u1'\.J 
'IJ 

FJ111.1L~81.l"ll8~G11.1))tl.fl1'Wn1';i 1~~'Liirm~1.lvi''U ru FJ111.1~ 4,000 LM'Yleg 

2.3.3.2 Fl111.l~~"llel~ L~ !'J~ (Intensity) L U'UF1111.l'V!U f1L 'U1"ll 8,:) L~ !'J ,:)ij'Vf'W1 !'Ji'\PI L tl'U 

L\PI~L'U!;I (decibel vr~a dB) L~!'J,:)~~'\.Jn~~1.l'U~!'JL~~'Uel!'JL'U';it~'UF1111.1~,:) 0 -227 L\PI~L'U"LL"tvl8,:) 
, 'IJ 

hJLn'U 35 L\PI~L'U!;! LL~G111.11';itl-r'U1~LtJti"li1,:) 0- 120 L\PI~L'U!;I ~,:)1t~'UL~!'J,:)~ij-a''Um1!'J~el ~,:)LL~ 

85 L\PI~L'U" ~,:)LtJ'UL~!'J-:!1'\Jf11'ULL"tLU'U-a'tlm1!'J~e:l'V!LL"teJ'J!'Jdt~tl(i~~'U~f11)1~ 51L~!'J.:J~.:JLnti5.:J 
'IJ 

"ll'U1\PI 160 L\PI~L'U!;I vi11-HLLtl1'V!VIt!;11~ L"ti'U L~!'J-:JitLti\PI 
'IJ , 

el-:!Flf111e:Jtl1lJ!'JL"f1 (WHO) fl1'V!'U\PirJ1 L~!'J.:J~LUtl-a'ti\9111!'J 'V!1.11!'J5.:J 1~~'\JL~!'J-:!Lfltl 

85 LI'I~L'U" (Le:J) ru 'Vlf1F1111.1~ 'V!1f1~1.1~~~\PI~8'U1tlvrU-:~-i1L1.1.:J (LF1~8.:Ji'I'IL~!'J~ij1-l'<il1ma-:~FJ11l.J~ 
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L~a1~1~~\JPI111l~.:J"UH~L~h.J.:~ L~t~n11 "Vlml'lairi·N,hvnimL'I..l'ULa" 'Vi1VI1JTViLVIiimJ"'fi'U VIU'Jtl 

n111'~~.:JLU1.! "L~'iiL'U"-La") (P!~,j~~1 a111ruLru, 2550) • 

2.3.4 LL Vl~~fi1 L il~11"oW'li'VI1·Ui'fEJ~ 

L~t~\1~~'~ Ln'U~una1 ~Lii~~m~t~~aa-u.n1Y~au1irmi'U 111~1mL Vl~\1~1\1 61 1~t~a'l'IJ~\I;I 
' I ' 

(P1Pi'11~~1 a111ru1ru, 2550) • 
2.3.4.1 ~ 1 n n 11 fl111.11 fl11 111 ~ 1 n n 111oOYI1 VIti~ VI~ 1 n"l!iJ ~ L "li 1.1 1 L1 ~ n 1 t1 11.1£.1 1.1 ii 

1Lia11!~aLfl~a\l 'lLit~'Uii 'lLI'U'l'l'VIn LL~~Lfl~a.:Ju'U 1~t~'l~~'l..lfi1111~\IL~t~·:r<ii1LL'Un 1~ ~'~;I • 

60-65 L~f8L'U~ (La) 

95-120 L~68L'U~ (La) 

60 L~68L'U~ (La) 

Lfl~a\IU1.1 ii'l~~'UL~£.1\1 100-140 L~68L'U~ (La) 

2.3.4.2 ~1n 1 'l\l\111.1al'la1VIm'l11 L tJuL~t~\I~Ln~~1nm~u1um'lvi1\111.1"Ua\ILfl~m~m • 
"ll'U1~~1\I '1 ih~~'UL~ti\ILLI'Ifl~1\ltl1.11'1J~\ILL~ 60 L~68L'U~ (La) ~Ufi\1 120 L~68L'U~ (La) LL~1LL~"ll1.11~ 

LL ';i\liJ1-ua\l Lfl~a\1-;ij'n'l 1a~v11 -b'vi1~U\IV1~m Y~mu1 1\I\11'U ';!11!~\la.fl1YILL 1~~a11-ua\IL 1\I\11'U 1~t~ • 
n~m~'VI'l'J\1 ~l'la1VIfl'l'l11"1 1~thVI1.1~ Lnru.fi1!1m_!11.1fi111!'1J~ a~i1 t1 1um1Vi1\11'U~11.1L~tl\l ~\ILL"'~'~ 

11.11'1111\1~ 2.1 ~\1;1 

L'Ul1n1'a'Vh:l11.1 (i1UJ~) ... a d 'a::9l'UL EI~Lil~EI dB(A) 

12 87 

8 90 

7 91 

6 92 

5 93 

4 95 

3 97 

2 100 

1.5 102 

1 105 

0.5 110 

0.25 115 
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2.3.4.3 ~1nfl-!'lL~auLL~~~1J"llu L uuL~rJ-'~~Ln~~1mfl~a_,i'lmfl~a_, 1 i.n1rJ 1 uu1u L'liu 

d "' "' d .'1 d ., .J' .. l "' .- ., "" • I 60 70 .. ( ) Lfl'ja-'J~~'VIUJ1 Lfl'ja-'J~~w'LI Lfl'ja-'J"ll~'rl'LI TVltl 'VlWif'I'U 1~~'UL!.'1r!-'lu1~1l1ru - LWIIL'U~ La 
"' 'U , , 

2.3.4.4 L~f.J-'J'j'lJn'l'LI~Ln~~1nr.'11L'VI~~'LI ']1~LLrl n11L~'ttill1 oW1~a-1 oW1eJ1 LL~~L~rl-1 

'Vl~Lm~111'V1~1-'~ 'l (f'IPl'l1'~~1 ~11'jru1ru, 2550) 

2.3.5 111~')~1uLat~~')un1u 

-;i~~'UL~ti_,)'Un1'U 'V11l1tit1_, ~1L~-n~n1'VI'UI'ILU'Url11l1~-;i;J1'l.J1'111ltl-;i~n1f'lflill~m-;i1ln1) 
"" 

~_,Lnl'liKa1JLLvr_,"!l1~ uuu~ 29 ('rl.f'l. 2550) L~a_, ri11~~uL~tl_,)um'U ~_,1~n1'VI'UI'l1i\vhnu 

10 Ll'liBL'U~ (La) 

L~ti-11'Un1'U 'V11J1tlt1-1 1~~'UL~tl-1~1nLL 'VI~-1n1 L ill'l1 'U"lJUJ~iin111'Un1'LI ~ii1:::~'UL~tl'lt;'l'l 
'IJ 

n111:::~'UL~tl-'l~'I.J;)1'U Ll'li:Jii'j:::~'Un111'Un1'U Li1'Un111:::~'UL~tl'l)'Un1'U ~n1'VI'UI'l111 'I.Jtl'j:::n1f'l 
"" 

flru:::m11ln11~_,LL11'liKa1lLLvr-1"!!1~ uuu~ 29 ('W.f'l. 2550) L~a_, ri11:::~uL~t1-'~1Um'U 'VI~aan'l!v'VIii-'~ 

fia ii1:::~'Un111'Un'l'ULfl'U 10 Ll'liBL'U~ (La) 

111~11:::~'UL~tl_, 'VI1l1f.lt)_, Lfl~a-111'l):::~'UL~tl-1~11l1l1~'j;J1'1.J IEC 60804 'VI~a IEC 
"" 

616 72 -na-:Jflru:::m11l1fin111:::'VI11-:Jtl1:::L'Vlf'l11~1m 'Vlflilfl1 vJ-rl1 (International Electrotechnical 

Commission: IEC) ~t;'111J11{lm1~11'11:::~'UL~f.J"'LU~f.J LL~:::1:::~'UL~f.l'lLtla{L~'U~1'Vl~~ 90 1'1111 

1:::1:1::: nm~n1'VI'UI'l1~ ~-:J~a111r1ru::: m1111fin111:::V111_,tl1:::L 'Vlf'l11~1 m 'Vlflilfl1 vl-rl1 1~aantl1:::mf'l 

1l1m;J1'U1'Un11~~~Lfl~a-111'11:::~UL~f.l'l IEC 61672L~f.J1~vm~nLL~:::LL'Vl'U1l11'11;J1'UL~1lfla IEC 
"" "" 

60804 mh-:J1 1nm11 L -da-1~1mfl~a-:J1m:::~u L~v_,vi1-ff_,1'W1 'UU~~uw;hu1 'VIru1~1l11'11;)1'LI IEC . ~ "" 
60804 ~_,,1'1..1 1 'Un1111'1L~t1..:!1Um'U~..:Jn1'VI'UI'IL ~!.'111111{11 m~~_,r;,m1l11'11;)1'U 

"" 

2.3.6 n1)~')1"1~')Z~'Ufl111J~~Lal:l~ 

~111tl1::: n1f'l"lJa..:Jflill::: m111 n11~..:1 LL 11'liKa1J LL vf..:l"ll1~ m:::'V111-:I'Vl-r'rl t11n';i5111l"ll1~ LL~ ~ 

~_,LL11'!aa1J UU'U~ 29 ('rl.f'l. 2550) L~a-:J rl11:::~'UL~f.J..:J)'Un1'U t])~n1f'l ru 1'1..1~ 29 iJtl'U1ti'LI 'rl.f'l. , 

2550 1~n1'VI'UI'lfl11:::~'UL~ti_,1'Un1'UL'Vhnu 10 Ll'liBLU~ (La) ~_,~a1J1L~a1'U~ 31 ~'l'VI1fl1J 2550 

flru:::m11ln11fl1Ufl1l1l~'W"ttaantl'j:::mf'l L~a..:~ 15m1m1~11'11:::~uL~v_,~'LI;J1'LI 1:::~uL~t1_,-nru::: , "" 

hJiim11'U n'l'U n111'111~11'1 LL~~ n11rl1'U1illfl11:::~Un111'U n'l'U LL~::: LL 'U'UU'UVinm1m1~1'1'1L~tl..:l 

1Um'U ~_,,i (m:::'V111-:J'Vl-r'rlmmu111l"ll1~LLG'l:::~..:~Ln~!Ka1J, 2550) 

2.3.6.1 n11rl1'U1ill'VI1fl1L~rl-:11'Un1'U 

1) n111'111~11'11~~'UL~f.J..:J~'I.J;J1'U LL~~)~~'UL~f.J..:J"llill~ UJiim11'Un1'U 
"" 

1 ~m1~1'1'1Ltlunmhh.Javn'l1 5 '1..11-Yi -nru~ hliiL~tl-1~1mL 'VI~..:Jn1L ill'l1 u 
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"li1~L 1~1LI'l"li1~ L 1m VIii~ ;~"'1l.J1'jfiLoHL th.J~"l LL 'Vl'lJ"!l~~'j~~'ULav~~'lJ;i11.J LL~~'j~~'ULa V~"!Jfi.J~ 1lliim'j ... 
"j'lJfi':ltJ L~tJ"j~~'UL~V~~tJ~l1tJL~1~LU'lJ"j~~'UL~V~L'IJ~{L~tJ~1'Vl" ~ 90 (Percentile Level 90,LA9o) 

"' 
'j~~'U L~ v~"!lru~1llii n1'j'j'lJ n1ul ~1 ~ L UtJ 'j~~'U L~tl~ L\l~tl (Equivalent A-Weighted Sound 

Pressure Level, LAeq) LLU~~~muu 3 mru ~~.a 
1.1) LLVI~~n1L tii'!Lav~ci~ 1llLni'IVI~mr~ 1lliim'j~1L ti'Un{ijm'jl.J 1 ~(;l'j"J{ij11'1 

'j~~'ULati~~'U~1'ULL~~'j~~'ULaCJ.:J"!Jfi.J~ \lliim'j'j'lJnTU 1 'U1'U L 1m LL~~I'i'1LL VIU.:J~fl11'111{ij~ 1~-r'Un1'j 
"" 

1.2) LLVI~~n1Lti1'1Lav~iim'j~1Lil't.Jn{ijm'jl.J1ll~mil~.:~ 1~(;l'j'J{ij1~'j~~u 

L~ti~~'U~1'ULL~~'j~~'U Lati~"!Jfi.J~ 1lJijn1'j'j'lJ fi':l'U L 'U1'W Ld~1 LL~~\911LL VIU.:J~fl1~11{ij ~ 1~-r'lJn1'j'j'lJ fi':ltJ ... 

ao-.<CII odlvcv.c=~a 4 ClJ' o-.-
"!JmLL VI~~ n1L 'UI'l L"'tl~ Vl'jm~'Vl'U'Vln~'t.JV!'j~VI~.:Jn1'jl'l1L 'U't.Jn{ijm'jl.J 

1.3) LL VI~~ rl1 L ij~ La CJ~ii n1 'j~1 L ti'U fl{ij m'jl.J~ ~1~ ~~ L .n~~ 1lJ"'1l.J1'jfiVItl ~ , 

2.1) mru~Latl~{ij1nLLVI~~rl1Lil~Ln~~'U~~1~~mtl~~~~LL~ 1 i1Ll.J~~'U1'1J 
1li11 La CJ.:J~ Lfll'l~'U~.:J LL~ L~l.J ~'t.J{ij't.J~'U'll'l n1'j~1 L ti'Ufl{ij m'jl.J,!'U "1 {ij ~ij'j~ ~'U La tl~fl.:J~VI~~ 1lJ n(;l1l.J 

(Steady Noise or Fluctuating Noise) 1~11'l'j~~'ULav.:~"!l~~LLV!~~n1Lil~Ltl'Wfi1'j~~'ULati~L\l~CJ 

1 -B'11l.J~ (Equivalent A-Weighted Sound Pressure Level, LAeq 1 hr) LL~~fll11.J'lfi.J'j~~'UL~ti~"!Jru~ 

2.1.1) U1f:.J~ n1'j{;l'j'J{ij1~'j~~'UL~CJ~"!l~.:JLL Vl~~n1L til'l'IXn~~n~'lCJ 

La ti.:J"!J ru~ 1llii n1'j'j'lJ fi':l'U (:.J~~'ViBL U'U!:J~ ~1.:J"!J~.:Jfl1'j~ ~·ma CJ.:J 

2.1.2) U1!:J~~1.:J"!J~.:Jfl1'j~~'UL~CJ~~1~(;)1l.JoU~ (2.1.1) l.J1LViCJ'Utl'U 

ri1(;)1l.J(;l1'j1~~ 2.2 Lvi~VI1~'lu-ruri1'j~~uLav~ 
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~ .. u;wh.:i"lJeHif'i1'j::~'UL~EJ.:I (Lfi~L'Uiil (LeJ)) ~1ti~'Uf'i1'j::~'UL~EJ.:I (Lfi~L'Uiil (Lel)) 

d tl I 

1.4 '\1!1e:l'Ue:ltlf111 7.0 

1.5-2.4 4.5 

2.5- 3.4 3.0 

3.5- 4.4 2.0 

4.5- 6.4 1.5 

6.5 - 7.4 1.0 

7.5 - 12.5 0.5 
d I 

12.5 'VI1e:Jl.J1 nrr:n 0 

2.1.3) '111~iilf111~11~1~1t~i\JLatl\l"lle:l\lLL 'VI~\lfl1L U~ '!Xne:~vn~1t11Ji1 

tJ-r'Uf111~~'UL~tl\l.ffi~ ~1nf111LU~ti'ULViti'U~1l.l-b'v (2.1.2) ~iil~"v'!G.ffi~ fie:~ f11i~~'UL~tl\l"lJUJ~iif11i 

2.2) mt1h~ti\l~1nLL'V!~\lfl1LU~Lfl~~'Ue:l~1\l~8L~tl\lLL~hi~\l 1 -i1111\l 

hH 1 L~ tl\lv; Lfl ~~'UI;r\j LL~ L~l.J~'U~'U~'U"l~ m 1~1 L U'Un~ niil.J,r'U ~ ~ ~iii~~'U L~ tl\lfl\lv;'\11~{1 hH1 ~111 
(Steady Noise or Fluctuating Noise) 1~1~it~'ULatl\l"llUJ~L~l.l~'U~'U~'U"!~f11i~1LU'Un~mil.l 

V I V U 
CV -==t.o::.~..:::.. 0 CV ..:::11 1:::11 OCV V-==1 

'U'U~ ~1111~ti~L1iil1V1Ln~"ll'U~i\l LLiil~Fl1'U1f:\Ji~~'ULG'Itl\l"llf:\J~l.lf11ii'Uf11'Uml.liil1~'U ~\l'U 

) 
0 ~ ... ...1 ( ( 2.2.1 ~1L'U'Uf11i~11J nif:\JVl 2.1) 2.1.1) LLiil~ 2.1.2) 

2.2.2) '111~iilf11i~i1~1~i~~'ULaEJ\l~1nLL'VI~\lfl1LU~ '!Xnt~t~n~1tl~iil 

~1noiit~ 2) (2.2.1) Lvit~'VI1i~~'UL~tl\l~1nLL'VI~\lfl1LU~v1iimitl-r'Ui'111~~'UL~EJ\l (LAeq, Tm) 

2.2.3) '111~iil~"v'!Gml.l-b't~ 2.2) (2.2.2) 111ri1'U1ruLYit~'VI11'111t~'U 

Latl\l"lJUJ~iif11ii'Un1'U 1 'U;)1'UL1iil1 1 -i1111\l ~11JG'Il.lf11i.y1 (2.1) (ni~Vli1\IV1-r"v''tl1ni5111J"!l19iLLiil~ 
"" 

~\ILL1~~e:ll.J, 2550) 

LAeq, Tr = LAeq, Tm +10 log10(~~) (2.1) 

LAeq, Tm 

= 1~~'ULatl\l"lJUJ~iif11ii'Un1'U (L~"liL'Uiil (LtJ)) 

= it~'UL~E.l\l~1nLL '\l!~\lfl1L u~v1iimitJ-r'Uf11it~'U Latl\1 (L~'iiL 'Uiil (LtJ)) 

= ittltL1iil1"lle:l\l'!h\lL1iil1ViLLVI~\lfl1LU~Lfl~Latl\l ('U1Vi) 
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Tr = ~~~~L 1m~1.:1~.:1~fi1VI'W~~'WL ~'el1 m 'Wn1~rl1'W1rufi1~~~'UL~m"llru~ii 

m~~um'W 1~~ti1vr'W~1~iifi1Lvhnu 60 'W1Vi 

2.3) nitUL~~-:1~1nLLVIfl.:Jfi1Lil~Lii~~'W'elfi1-:JhJ!JiaL-da.mf.'I~Lfi~~'Wl.l1nn11 
1 'li'l.:!L'Jm L~mL!Jia~'li1-:!L1f.'I1Lfi~~'Whlfi.:~ 1 off1L11.:1 1~11L~~.:I~Lfi~~'W~.:!LL!JiL~11(;)'W~'W~'W~~m~ 
~1Lil'Wii~m·nJ,!'W '1 ~~ii~~~'UL~t~.:Jf'l.:J~VI~a1~nl'l1ll (Steady Noise or Fluctuating Noise) 1~ 

-r~~~~u L~t~.:~'Vln'li'l.:~ L 1m~Lii~~'W 1 'WL 1a1 1 off1 Lll-:1 LLf.'l~ 1 ~rl1'W1rufi1~:::~u L~t~.:J"llru:::iim~~'Um'W 
' ... 

0 Ql Ql q 

l'l111m~u ~.:J'W 

(2.2) 

t~t~ 

LAeq, Ts = 10 Log1o{( ~) 2: Ti 10°·1 LAeq, Tt} 
Tm 

LAeq, Ts = ~:::~'UL~ti.:J"lla.:JLLVIfl.:Jfi1Lil~ (L~fBL'Uf.'l (La)) 

LAeq, Tt = ':i:::~'UL~tl.:l~l'l':i'l"il1~ 1m 'U'!l1-:!~LLVIfl.:lfi1 L il~Lfi~L~ti.:J~'Ii'l.:!L 1f.'l1 

Ti (L~fBL'Uf.'l (La)) 

Tm = Ts = LTi ('U1Vi) 

Ti = ~:::t~:::L1f.'l1"lla.:J'!l1.:JL1m~LLVIfl.:lfi1Lil~Lfi~L~ti.:J~ i ('W1Vi) 

(2.2) 

2.3.2) U1~.J'rrvtl~'il1nn1':irl1'U1W':i:::~'U L~ti.:J"lla-:1 LL 'VI"'.:! n1L il~l'l1llii'a 

2.3) (2.3.1) ~naan~1EJ ~:::~uL~t~.:J"llru:::~iim'l~'Umu t:..~a~-w6LU'Wt:..~a!Ji1-:~"ll'el.:Jfi1':i:::~uL~t~.:~ 

2.3.3) '111t:..~a!Ji1-:~"lla.:~fi1':i:::~uL~EJ.:~l'l111ii'a 2.3) (2.3.2) 111LVi~unu 

fi11 'Ul'l1':i1-:!l'l1llia 2.1 (2.3.2) LYia'VI19i'TtJi'ufi1':i:::~'UL~tJ.:J 

2.3.4) '111t:..~f.'l m':irl1'W1ru~:::~uL~~.:~"lla.:J LL vrf!.:~ti1 L il~m11ia 2.3) 

(2.3.1) ~naan~1t~fi1l'l1llia 2.3) (2.3.3) t:..~a~-w6LU'U':i:::~uL~~.:J"il1nLLVIfl.:Jfi1L il~~iim~'1Ji'ufi1 

~:::~'UL~El-:1 (LAeq• T m) 

2.3.5) 'l11':i:::~u L~EJ.:J"il1 mL vrfi.:~ti1 L -u~~ii m':i'I.Ji'ufi 1'l::: ~u L~ EJ.:Jl'l1ll 

oila 2.3) (2.3.4) 111rl1'W1ruL~'elVI1'l~~'UL~~.:~"llru:::iim~~um'Wl'l1116111m~~ (2.1) 

2.4) n':iruu~ L1ru~"il:::v11n1':il'l'l1~1~ L~EJ.:~"lla.:~ LL vrfi.:~ti1L -u~ L tJ'W~'W~~ 
(;)a.:~m~f'l11llL1t~u61-:~u L'li'U h.:~-wmu1a h.:~L~t~'W f3!161'W61m'W ~'el-:16111~ vr~B61m'W~Bfi1-:~~'U~ii 

' 
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22.00 - o6.oo tnwm1lJ11L~~:~-:~~Lii~~'LI~-:~LL~L~u~'LI~'Lii'LI~~m1~1Lil'Lin~m1u,~\,~ ~ ~~jh~~'U 
L~~-:~fl-:~~vr~eJ1lJnW~1l.l (Steady Noise or Fluctuating Noise)1~Wt11~1'~1~~'UL~I:l-:l"lleJ-:ILL'VI~-:~n1LU~ 

LU'Lifh';j~~'UL~I:J-:IL1l~I:J 5 'LITVi (Equivalent A-Weighted Sound Pressure Level, LAeq 5 min) LLG'l~ 
v 

0 I Q.l -==1 .o:::!t 0 Q.l Q.l~ 

fi1'LI1tuf11";i~~'ULG'It:J-:~"llru~um11'Um'LI Wt1um~'U ~-:I'Ll 

2.4.1) ~1LU'Lifl11WI1l.loVeJ 2.1) (2.1.1) LL"~ (2.1.2) L~el'\Jf119i'Tt.J-r'U 

2.4.2) 1 ~U1~.mfl11WI11~1'~1~~'UL~tl-:l"llel-:ILL 'VI~-:In1L ij~ ~neJeJn~1tl 

19i'1tl-r'Ufi11~~'UL~tl.:lvfl~';J1nfl11LU~ti'ULViti'UWI1l.loifeJ 2.4) (2.4.1) LL"~'U1nL~lJ~1tl 3 L~&liL'U" (LeJ) 

~"~Yl6LU'LI1~~'UL~t1-:!"!lrudjm11'Un1'LI 

2.5) mruLL'VI~.:In1LU~L~I:J.:J~vi11~Lfl~L~tl.:ln1~LL'Vln L~I:J-:ILL'VI"l.l~-:1 L~I:J-:1~ 

neJ 1 ~Lfl~fl11l.IG'I~ L VieJ'LieJ ~ 1-:!1~eJ~1-:!'VIil-:~ LLnm~-r'U~" m~'Vl'U';J 1n L~l:l-:I,!'LI 1lJ11 L~I:J-:1~ Lfl~~'LI~ ~ 
" 

~m tleJ-:i'VI~eJ 1lJnWt1l.l 1 ~U11~~'UL~tl.:l"lltu~iifl111'Un1'LIWI1l.loifeJ 2.1) oifeJ 2.2) - 2.4) LL~1LL~mru 

'U1nL~lJ~11:J 5 L~&liL'U" (LeJ) 

3) 15m1f'i'1'LI1tul"i11~~'Ufl111'Um'LI 

1 ~U11~~'U L~ tl.:!"llru~iifl111'Un1'LIWI1l.loifeJ 2) ~ne1e1n~1 m~~'U L~l:l-:!~'LI\11'\J ... 
W11U-ileJ 1) ~~ 1~~"~YHiL U'LII"i11~~'Ufl111'Un1'LI 

~-:~d 1~~'UL~tl-:l"lltu~LlJijfl111'Un1'LI~~~U1LtJ1offf'i'1'LI1tlJ1~~'UL~I:J-:I"lltu~iifl111'Un1'LI\911l.loVeJ 2) 

LL"~ 1~~'U L~l:l-:I~'LI\11'LI~';J~U1L tJ1 if'i'1'LI1tul"i11~~'Ufl111'Un1'LIWI1UoVeJ 3) 1 ~L tlt~l"i1~m1~1'~L 1m ... 

0 

1) ;'ieJ G'ln" ~1LL'VIU-:!"lleJ-:!eJWI11';J1~ , " 
2) ~n'MW~LafJ~LL(;l~,j'l\JL1£;t1n1'j"Lfit91L~~~'l.J'El~LLvr£;t~fi1LiJt91 

0 

3) G'ltn'LIVi i''LI LL"~L1mfl11WI11';Ji'~L~I:J.:I 

4) ~" fl11WI1T~1~1~~'UL~ti-:I~'LI\11'LI 1~~'UL~tl-:l"lltu~ LlJiifl111'Un1'LI LL"~~" ... 
Q.l 0 Q.J .o:::i .r::::il 

fl11m1~1~LLG'l~fi1'LI1tu1~~'ULG'Iti-:I"!Jtu~l.lfl111'Un1'LI 

5) G'I1Ue.J"fl11WI11~1'~1~~'Ufl11l.l~-:IL~tl-:l , 

2.3. 7 el'LIWI11tl'tle:J~Laf.l~ 

WHO n1VJ'LI~1~~'UL~tl-:i~tJ"eJ~.f1tl fle:J LlJLn'LI 85 L~&liL'U" (LeJ) L~eJG1lJ~G'Ii''LIG'l~ 
8 "li'1Ll.l-:l a'LIWt11tl~eJG'I"!Jil1'Vl~Ln~~1 nu"~~"lleJ-:IL~ti-:!LlJL i1'LI~G'!Vl'LIVi LL~~1~l.l~G'I~~~eltl'LIL U'LI , 

L 1m'L11'LI~~neJ 1 ~Ln~a'LIW~11t~,J1LL 'Lin 1~ ~-:~d (!31~h:r~~1 ~111ru1ru, 2550) 
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2.3.7.1 'e!'U\'111tlvleln111~thJ (Hearing damage) L~elfi'UL'n1~i'uYl~Li'itJ~~~lJ1n~ 

LU'UL1"1'U1'U~\'lvlelfl'U m~vi11-HLn~mn11'VI~~'VI~el'VI'VI'U1f1 fiia vi11'1mJl~~'Un11'V'i~RmL'U'Uli))lJ~1 
'\1 'U '\1 'I 

el1n11'VI~~i1 2 1ULL'U'U fiia 
" " 

1) a1n11'VI~~'V!~a'V!tai1R111 Lii~~1nmi'ui4~Li'itJ~~i11~~uLi'itJ~~~lJ1n 
" " 

1 'U"Ih~1~tl~b1"1~'U S1 fi'U.yi'VI~~.a-11"1111~~ 1lJ'l~~'ULi1tJ~'V'i~fltlli':i':ilJ~1~1n11 7 1'U 'VI~~~1f1n1':i1~ I cu ,. , 

~n~1 nm':iVl~a1~fii'U~'VI~~~1 f1~ f1 2 - 3 i1111~ LL~1 n1~ el~rlf11':ifiVJ m~~~ LL 1~~ellJ LL '\4~ 

61'VIi';ieJLlJ~n1 (US.EPA) 1~61':i'll11 ~vi1~i'uLi1tJ-l~-l\'l"el~ 24 i1LlJ-l LU~mn'U 70 L~'iiL'U" (La) ~~ ... , " 

2) mm':i'VI~.:J'VI~a'V!'VI'U1nmh.:Jm1':i Ln~~1nmi'u-Yl.:JLi'itJ~vii1':i~~um1lJ~.:J 
" " 

~~lJ1n~~vian'U'U1'U 'l ~'Ufi.:J.ff'Uvi1mtJtl"1mh~611'VI'tla.:JL'Im'll':i~611'VImh.:Jm1':i'Vh1-H~t;yLi1tJm':i1~ 

~'ULL uum1':i i1m m':im':i 1~~'U"~"~LL~n1':i'V'i~FltJtln~ LL"~~~ L U'UL "!i'U'll\'l"a~ 1 tl m m':i'VI'VI'U1 nm~ 
" , " 

Ln~~'Uel~1-lLUtl'U'V'i~'UVJ'U'ViVJ'U 1~'VI~~~1f11~i'uLi'itJ~~~lJ1f1 L "!i'U Li'ifl~':i~L U~ Li'ifl~U~Vl~ Li'itJ~Vh~1 

Vl'UVi LL ':i-l~'U61~L Via'Uel~1..!llJ1f1'Vll1-HLil~n1':iUf1'U1~'Uel..!JL~aLLn1'VI 'VI~el'Vh"1tJLBI!"U':i~611'VI LL"~iJ " . 

mm':illJ'l~~'ULn'U 10 1'LI,r'U1tl 

2.3.7 .2 'e!'U\'l';i1tJvia61'U.n1'V'lvi'11 ULL"~~\'11~ 1~LLn ':i'Um'Um':i'Ua'U'V!~'U';i~~um':i'Ua'U , 

'VI~'U L U~tl'ULL U"-l ':i'Uf11'Un1':ivi1-l1'ULL"~61Ul Li'itJU':i~~'VIfi.fl 1'V'ifl11lJC'l f1~el~'Uel~..!l1'U 1 tJ ':i'Un1'Un1':i 
" ~ " 

~~via~a611':i oU~'tl11..!lm':i1~~'U~t;yt;y1ru'e!'U\'l':i1tJvl1~ ~ d1~R111l hl61~~1n 1 'Un1':i~~via~a611':i 

hJ61~~1 n1 'Un1':itlnu~~1'U~1'U'l'U.f11'V'lvi'11 tJ Lt)~\"1111! L tJ~ tl'ULL U"-l'VI1-l61~':i~l'VItl1 Lfl~el1n1':i 

~a'UL'V'i~m·r~~1~mmL"~~\'lh t11~f.h~~ fi~'U161 a1L~fl'U 'VI..!l~'VI~~ fl11lJ~'U1"~\'161~~'U Ln~ , " 
hR~1h'U1~"1lU~ "!i'V'l~':iL~'U~~tln~ ml1lJLi!mn~~ via1'VI':ieltl~LU'UVi~ (Flf.h!~~1 611':i':iWLW, 2550) , 

2.3.8.1 m1m'Ufi1Jua..!Jn'Uvi~w"l1 L i1~'tla..!l Li'im sd.:JL tl'Um':iR1'UfllJua~n'Um':iLn~L~tl..!l , , 
1~~vi61~ LL"~~"~1':iil~1':iru1m':iR1UR1lua~n'LILi'icm tl'UIA'1~u LL ':in L "!i'U , , 

1) m1L~an 1 oOLfl~a~i1a LR~a.:J~m ~C"tnaamL uu 1-Hvi1~1'U 1 'ULL uu L~tJ'U 'VI~ a 
" 

f11';i~~ 1-HiJ~R':iel'U Lfl~el~~ m 

2) 'VI~ LL 'VI'U~1 mfl~a~iJmfl~el-l~ f1':i~iJ':i~~'U Li'itJ.:J1l.l Ln'UI•h n1'VI'U~ 'VI~el 

tli'utl~..!l LLm 'tl Lfl~el.:JiJa L ~a" ~':i~~'Ufl11l.l~-l'tlel-l Li'itJ-l m1~1~1"1111l~-l LL" ~U':i~~'VIG.f11'V'in1':ivi1~1'U . ' odl Q.l I 0 

'tla~ LR':ia~~ mam.:J61l.l1 L61lJa 

2.3.8.2 n1':ifi1'UfllJUel~fl'U'V11~~L~tl~~1'U LU'Un1';ifi1'UfllJL~el~el..!ln1';i"~1~~'ULi'itJ~~ • • 
~~lJ1fi-l'l;'j'Uel..!J~tJnu~~1'U611lJ1':iC"tvi11~~tl n1':i L ~l.J':i~tl~'VI1..!l ':i~'VI11..!l LL 'V!Gl..!l n1 L U~ L~ tl..!l LL"~'U~L 1W~ 
~tln~..!J1'Ua~ L "!i'U 
" d.l " 
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\Pl~Jt1 Vl~mL~'W 1 1'W"-\Pl~Jt1 ~ijf'lWG12J,_m'!l€l\I\Pl~Jt1LU'W2J11Pl"J_!1'W 

2) n1'i 1-tlutJ1'LJVI~€J€JUfl'HU"\PlLaf.l\l L -dtJ eJ1'LJ12J eJ11mui'1 Vl~'fl bu"flfl'fl~ 
1 

'\X~.n:htJ~L tltJ'Vl1\le.l1tJ'lle~\ILaf.l'l ~P~~\112-J 1'\Xvle~l'i1'1 '1 ~'W 1 tl~P~12Jn1"J'vhntJ'lleJ'ILfl~e~"~ mnfl1itJ , 

3) fl1"J1oU1G1~ L"li'W LL~tJ1'VlL'U€J~flmG1 LL~'Wfl"J~Ld'fl\1 'fl~fiGi~fl 'U,~U\1 ~1 
• 'IJ 

Jt.do dc:-=ct 11 

LLmm~~1'LJ 'V'I'LJ'Vl'Vl1.:11'LJL'V'I'mfl'ULG1f.J.:JG1~'Vl€J'LJ 

4) ~~ Lfl~'fl\1 Li1'U Laf.I.:JVI~'fl'flfl LL 'U'Uvl'fl Ln'U La~W!!U~~ LPI'ML oU1~vl€J 1e~ Laf.I'!JeJ\1 

5) ~~~.:! Lfl~eJ.:I~fl"J \1'U'W11Plfl~tl'LJG1~L Vi'fl'WLL"~Laf.l\1~.:1 1~ • 
2.3.8.3 fl1'ifi1'Uf'l2Jue~.:~n'W~~T4flfl" L tltJnTm1'Uf'l6J 1~f.l1'lX~u~u~"1'LJVI~e~~e~~1 'LJ 

1) 1oULfi~€J.:JU€J\Itl'LJ'eltJIPl"J1f.IG11'LJ'I..Jflfl" 1~LLri ~~~~ (Ear Plug) LL"~~fi"J'fl'U 
VI (Ear muff) Vl~eJ€)1';'1 1Xe~'IG112J 1G1~\I~ €J ~VI LLm~~fl 'i €J'UVI'V'I~€J2J tl'LJ Vl1 fl IX eJ\IU nu~\11'LJG12J ~GiLa f.! \I 

'V • 'U 'U dJ 

~\lfl~11 115 L~~L 'U" (Lei) L ile~'I';'J1flfl1"JG112J 1G1~€J~VIVI~€J~fl'i€J'UVI€J~1\11~€J~1\IVIU\Im';l 11JL Vif.I'I'Vl'fl 
• 'IJ 'IJ 

3) \Pl"J1';'11~G16J"J'ifl.fl1'V'ln111~~'W 1 'Wfi'LJ\11'1..! (Hearing test) 'I'Jflfi'W~'Yh'I1'Wtl'U 

Lav.:~~.:~ 1~v\Pl'i1';'Jne~tJvi1'11'LJLL"~'i~VI11-:~m'ivi1'11'LJLtl'LJ'i~v~ '1 LYie~R'tJVI1mm'iel~un~~Lii~~'I.Jn'U 
fi'I.J-:11'1..! 

2.4 2J1\Pl'Hi1'1.Jflnl.fl1'W~\ILL 1fl~ei2J ... . 
2.4.1 2.l11P1'i~1tJflru.n1-wv1mf11.tJ'U'i'iEJ1fl1f1~11tl ... . 

' ' QJ Q.I.Q.I .Q. CU .Q. ILl I ,q, .-::!1 0 

'V'l'i~'i1"!l'Uqjqj\PlG1\ILG1"J2JLL"~'ifl'M1f'lW.t11'V'lG1\ILL1(;m€J6JLL 'VW!l1\Pl 'V'l.PI. 2535 L 'iel\1 fl1VI'LJ~ 

6J1\Pl'i~1'Wfl W.fl1'VfE11 fl1 Pl1 'W'U'i'iE.I1 fl1f'IL~ vvi'1 1 tl~ L~ EJ1oU€J.:J tl'U ~'W" ~€J€J.:JG1'itJ1~ ~\!if 
cd • , , 

2.4.1.1 fl1Lu~CJ'!l'fl'liltJ"~mN'!l'W1~ llJLiitJ 1 o 16Jfl'i'fl'W 1 tJL 1"1 24 off1L6J'I IX8'111JLiitJ , 

0.12 ij " ~ n-r 2J 1'1 8" fl 'U 1 PI n L 6J \PI 'i LL" ~ fl1 L fJ ~ EJ L 'i '!J 1 fl ru \PI iJ 'LJ LVI r;h d1 'LJ L d " 1 1 tJ IX 8 '111J L ii 'LJ 'IJ , 

o.1o iJ"~n-r2JI'l8"fl'U1PinL2J\Pl'i 
'IJ 

2.4.1.2 fl1LfJ~EJ'!J8\Iil'Wfl~88\l'i16J Vl~8il'W"~88\I"!J'LJ1~ hiLii'W 100 12Jfl'i8'LJ 1 'LJLd"1 , , 

24 off1 L2J\I ~8.:~ 11JLii'W o.33 iJ"~n-r6JI'i8"n'U1PinL6J\Pl'i LL"~f11Lu~m 'i'!J1flru~P~'!J8\IiltJL 'VI~Ti!l 'LJL1fl1 
'IJ ' , 
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2.4.1.3 ~~~utl~111rua1~11J;l~'l'l'1 'l..re:nm!31 Ll'lm\J'Vl1~G11~etl£'iLvhrfl\9re:J~n 1'1.1~ LLG'i~n1'l.l 

a an 1'1.1\?i"!Ja..:J 1 'I..IL\il~L'l'I..I~~..:J 1~-!'Ufl111"11'UI"ll.l1-H'mi1 '1..1Lnru,;'1l1m;i1'1..11 'I..IL "!l\i1~\i1G11'VIn~11l LLG'i~'!ll.l'!l'l..l 
.. '\1 cal "' . , 

vf11tl 

..; 
\i11'i1'1'VI 2.3 1l1\i1'i~1'1Jf1Wfi1'Wtl1fl1ff ... . 

Carbon Monoxide (CO) 

msfm3 

ppm 

Nitrogen Dioxide (N02) 

msfm
3 

ppm 

ppm 

fi1LO~EJ1 fi1LOtleJ 

i1w.:J ai1w.:J 

34.2 

30 

0.32 

0.17 

0.20 

0.10 

10.26 

9 

' .,j ' .,j 
fl1LO~eJ fl1LO~eJ 

24i1w.:J ttl 

0.10 

0.33 *0.10 

0.12 *0.05 

Non-Dispersive 

Infrared Detection 

Chemiluminescence 

Gravimetric - High 

Volume 

Gravimetric - High 

Volume 

Chemiluminescence 

th~fl1!3ln1~'Vl~1..:!1l'VI1lil1 'VlEJ L~~..:J 1"1111lUG'i~li!JlEJ 1 'l..lfl11vl1..:!1'1..1L~El1tl'UG111 Ll"lii8''1..11i111El 

n1VI'I..Ili!U~l.l1ru~'I..IL\l~EJ\i1J;ltllii1~EJ~L1mm1'Vh..:!1'1..1 8 i1L1l..:J ~..:~d (!31~hJlillil1 "l111ru1ru, 2550) 

2.4.2.1 ~'I..IG'i~~~..:J111l (Total dust) 'WLiiu 15 ijJ;l~n'!l.ll'itJJ;lfi'IJ1!3lnLl.l\i11 
• 'U 

2.4.2.2 ~'I..IJ;l~~~..:~"!lu1lilhhnu 10 11l1"11au 'WLnu 5 i1£'i~n'!1ll'i~"nu1!3lnL1l\i11 
• 'U 
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2.4.3 111~"Hi1'U~'Ua=mHI L 'U'Yf11'Yf'U ... . . 
tl1~fl1!3ll"lw~m'illflT~~.:JLn~ii'mJ ~-uu~ 10 ('V'Li31. 2538)L~tJ-:~ n1VI'U~111~1_!1'U 

1"1Wfi1'V'Itl1fl1!311 'U\J'i'iC11fl1!3lvf1 1 tl~ L~ E.J'J-iJtJ-:Jtl\J~'U"~tltl-:1 1~n1VI'U~f'11111~'i;i1'Ue:l'U"~tltl-:! 1 'U"I.lll"il'U 
, , cQ , , 

1'Ufl1'i~~fl1'il"l1'Uflll'i~~'UL~E.l-:! 1~E.Jvf11tln1VI'U~f'11L~~E.l 24 i1111-:1 (Leq 24 hr) hiLn'U 

70 L~~L \J" (Ltl) 'V1 fl~'U~"llti.:JU'i~ L 'V1!311 'VlE.l~-:!"il~tl1VI'U~L U'U111~);i1'U'i~~\J L~E.J-:1 LL"~I"l1111i'UG1~ L Vltl'U . ~ 

tl'i~ne:~un11LL"~-q11"1.l'U "il1n-ii'BlJ"fl~VI111E.JLL"~-utJu-:~~u~L~m-ilB-:~nu111~1.!1'Um11"11ufl1111"m1~ 
'V11-:!L~E.l-:! 6'111111t!"ii1LL'Ufl6'11'i~G11~UJ1~ 3 fl~l.J 1~LLn 

v • 

1~E.Jii11E.l"~L~E.l~ ~-:~ii 
1) tl'i~fl1!31m~'Vl'i1.:Jl.JVI1~ 1 'VIE.! Ctl1 .103) L~tl-:1 1"11111tlml~.ti'E.J1 'Ufl11Vh-:~1'U 

L~E.l1tl\JG'1fi11~LLd~ii'tl11 (1"111l.J~tl'U LLG1-:! L~E.J-:1) tl1VI'U~ 1 l1'fi1E.J1 'UG'1tl1'UU'i~fltl\Jfl1'im '\.1"fl~1-:!l"l'U1~ , 

9JtJ-:~hiLn'U 91 L~~L'U" (Ltl) 

1.2) Ld"1'Vi1-:!1'U~t11''ULfl'Ufl11 7 i1111-:1 LL~1lJLn'U 8 i1111-:1 'i~~'UL~E.J-:1~ 

"fl~1-:J1~-ru9i~~tln'U9JtJ-:JllJLn'U 90 L~~L'U" (Ltl) , 

9i~~tltl'U9Jt1-:J1lJLn'U 80 L~~L'U" (LtJ) 

1.4) 'U1E.l~1.:J"il~1'\.1~n-;ij'1.:Jvi1.:J1'U1'U~~ij'i~~\JL~E.l.:JLfl'Ufl11 140 L~~L'U" 
(LtJ) m~ 



.. 
" 
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"llmm~~u 1 ue'Uru1\Jlth~neun"iirn1 1 1~~l'U ~e~~\911-H'VIn!Pl'U;~mrl. 'Uu:Snw~vi1~1'U~ih~m~~Lfi'U 
'\J .. v .. \J 

n11 80 b\9161lb'Ur;J (LtJ) ;~bU'Ub~fl'l~'lm"ii"ii~bUt.re)'U\Jl11El~tJbbnTvl ?1111 1ci'l.l~mt~tJ!P11tJ'U'Vfr;J\91L~El'l , , 

3) 'Vl1~11"llururu~h'~'~1'U 'Vl.Pl. 2512 1J1\Jl11 39 (14) 'll1~neun"iirn1ij1-H' 
" " 

Lfi\9lb'VII'l'.r1!P11'\!m1lfl~'VI111EJ?I1u11W~"ll Lbr;J~U1~fl1Plfl'l~VI1l'ltl\Jl?I1'VIfl'l11l \JU'U~ 2 'VIll'J\91~ 4 -ife 

75 ~~1~u1 m 1~~1'UIXe'ln1~\91L~h.J'ILb!;l~m11l~'U?I~LVIe'U~bn\9l"ii1n1 1~~,'U in 'IXL~tJ\91~€1'1..1 'VI~m U'U , 

b VII'} b~ tJ1J'VI~tJtJ1"ii b U'UeJ'UI'l 11 ~ Lbn?l"ll.f11'VltJ'U1lJ ~ "lltJ\IeJvitJ~ m;! tiLfl~ b~ tl \1 
.. , , "U 

4) 'll1~fl1Pl!P1W~fl111lfl11~\ILb1\9l~tJ1lbbvi\1"!!1~ ilU'U~ 15 Yl.Pl. 2540 b~tJ\1 

n1VI'U\911J1\Jl);i1'U1~~uL~ti\IL\9ltl~1hJ 1\9le~ n1'VI'U\911~~ub~tl\l?l\l?l\91 hiLn'U 115 L\916l!Lu!;l (Le) 1'111"i11\91 
~ , , 

1 'Uu:Snwviii!Pl'Um;!EJe~ LL!;l~n1'VI'U\911~~ub~tl\lb\l~~ 24 i1 Lll\1 (Leq 24 hr) hhn'U 70 L\916BL'U!;l (LtJ) 

\Jl11"ii1\9ll'im ~tJ\I\Jl!;ltJ\91b 1m 24 i1 Lll\1 L\9ltlrl1111\Jl1;i1'U1~~uL~tl\l.n1t11 'U?Im'Uth~neurn1 ~\ld 
~ 

'VIl.beJ.:J1'U ":i::eJ::L 1fl1flll~ifLfieJ.:J 
-.~ a d ., 1.,QI A. • Q,l 

":i::"m eJ.:J'VI~nlii1-:J "":i'l.lfl"flvnu 

m::'Vl'HUJ'\111~ 1 'Vll'.l - 11lLi'h.t 7 .ff1lll~~a1'u - 11JLfi'U 91 L~"BL'U~ (La) 

- 7-8 off1l11~~a1'u - 11JLfi'U 90 L~6liL'U~ (La) 

- Liiu 8 off111l~~a1'u - hJLfi'U 80 L~"BLU~ (La) 

- ~11l'l'i1~1'U1'U~lh::~'UL~I'.I~Lfi'Un11 140 L~"BL'U~ (La) 

n':i.:)L'VJ'Yl1l'VI1'Uf'l-:i - 11JLfi'U 90 L~6liL'U~ (La) , 
- -:i::~'UL~1'.1~~~'1~ ru m~~'Vf;j.:) LL~::L1~11~L1m'VIii~11JLfi'U 110 L~6liL'U~ (La) 

m::'Vl-:i1.:)al'lL'!1'VIn':i-:i1l - 'U~L1ru~\li1.:)1'1J~fiL~I'.I~~.:)Ln'l.ln11 80 L~"BLU~ (La) 'VI~e:JL~I'.J.:)~~e:J1'ilLtl'UB'UI'l-:i11'.1 , 

~muh~ 1~~~\'!1'111'.1~~~\'! (Ear plug) ~iif'Jrufl1Yl 

2.5 nToai'i1'l11ii!P1111loW~'W€1Llil 

2.5.1 A111l'VI111EJ'!ItJ~flt111li1~cweJ 11il 
iieJL '1XI"1111J'V11J1tl"lltJ\11"1111l'*'~'VltJ 1"i111'VI!;l1t~m11l'VI1J1tl ~'ll'ie 1 ud 

1"1111JoW\I'VltJ 1"ii 'V11J1tlfi'l ?Ill 1"ii "!ltJ'U 1"ii b 'V11J1~ 

1"1111loW'IYltJh 'VI111t~fi'l 1"11111YltJL"iJ fl11vi11'1XYl€1L"il 1"1111l?l1bLn'1"ii !P1111ll-n111"ii !P1111l"ii • 
L"il 1P111l.ml.l'1."il fl11"!!\91L"UEJ rn1lci'ln'l.l ~~~"U\9lb"!lt~ ~'1Yle?l-a'l.l1~11 fl111l'*'~YlflLiil V1111~fi'l r11111~~n , , 
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~'WeJ h~eJ~-1~Vh 1 'iXLn~f'1111J"!IeJ'IJ f'1111Jf:I'IJ1V h LLf.'l~L U'Uf'l111J~a n~'IJ';j';jf.'l5-1f'1111J~eJ-1fl1';i C1'VI~ , . 
.,1 

L'VIV-1'1J';if.1J5';i';i1J, 2541) , 

f'l111J~1J~'Uij nu fl1';if:I'UeJ-1~eJ~ -1~~eJ-1 fl1';i ;-1f'1111J~a nfi-1'WeJ 1 ~~ ~ Lfi~~'UL~t:l'Uf'lf'lf.'l1~-r'IJVI~eJ'IJ';i)f.'l , . . 
~ ~li-1V11J 1 V 1 'U~ -1~~t:l-1fl1 ';i1 'U';i~~'IJ'VIl1-1 LLf.'l ~W.l11J~a f1 ~-1nci11~ ~f.'l ~f.'l-1VI~eJ 1li Lfi~~'U Vl1 f1f'1111J . . , 

f'l111lVi.:J-weJ h Vl1l1V5-:J f'l111J~an'VI~miiP~uf'l~h.JeJ.:J'Uf'lf'lf.'lvlii~t:~~.:J 1~~-:J'VIl1-:J 1~vm~~~ , . 
L U'U 1 tJ1 'UL ;a.:JtJ-;j~ LiJ'Ufl1 11f'1111J~a f1VI~eJ~PI'Uf'l&i~'e"l~-1VIl1-1~-11~,!'U L uu1 tJ1 'U'VI1-:J'IJ1 f1VI~m1'1J , 
(eJ~V'W';i';if.'U f:l~liJ, 2545) • • 

~1f1f'1111JVI1J1V-ih.:J~'U'Q f'1111Jfi-1'WeJ liJ V11J1Vtl-1 f'1111J~an ~PI'Uf'l&\ Vl~eJf'1111J~eJ-1fl1';i 
'IJ 

LdeJ 1~-r'Ufl1WleJ'Uf:I'IJ'e).:J9111J~~eJ-1 fl1-;j'tJ-;j~ LiJ'Ufl1~~ L U'U 1 tJ1 'U'VI1-:J'U1 f1VI~eJiif'1111J"!I'e"l'IJ 1 ~ 'WeJ 1 ~,!'ULeJ-1 

~'d'U 1 'U'VI1-:Jf1~'1J n'U L~eJ 111 1~-ru fl1';j9)'e)'I.Jf:I'UeJ.:J9111J~~eJ.:j fl1-;j'tJ-;j~ LiJ'Ufl1~ ~ L U'U 1 tJ'VI1-:Jf.'l'UVI~eJiif'1111J 

1li"lleJ'IJ liJ 1li-weJ h ;.:J'OJ~V'h 1 '\X';i~~'Uf'1111Jfi-1'WeJ 1~"l..eJ-1 LL~f.'l~'Uf'lf'lf.'liJf'l111JLL9lf1~1-1n'U 1 tJ • 
2.s.2 n1~1"~=~ufl111lw~cweJ Llil 

fl1';i1~-;i~~'Uf'1111Jfi-1'WeJ h,l'Uvi11~VIf.'l1V1G ~-1~'e"l 1 tJd 
2.5.2.1 fl1';j1 oHLL 'IJ'Uf:leJ'Utl11J LYleJ~eJ-1f11';j'VJ)1'1Jf'1111Jf1~L ~'U ;_,f:I11J11f:lf1)~vi1 Hil. 'U 

~ n~ru~n1VI'LI~f11V~'e"l'IJ 1 'iXL~eJn 

2.5.2.2 fl11~1J.f11~W LU'U1Gfl111~f'1111JVi.:J'WeJ1~'VI1-:J911-:J ;.:j~eJ-1eJ1PlVL'VIf'lilf'lLLf.'l~ 

15m1~~~~ 1~-ifeJllf.'lviLuu~~.:J 
'IJ 

2.5.2.3 fl11i1'-:JLf19l ~.:JLU'U15m11~f'1111lfi-1'WeJh 1~vm~~-1Lf19l'W(]&im11l"l..eJ-1~f'lf'lf.'l 

LU1VI1J1V 1li11~~LLf:I~.:JeJeJn~1nm~-w~~1 fi~m 11~1vl1'VI1-1 15d~eJ-1eJ1PlVfl1-;im~vi1eJ~1-1~~_,~_, 
'IJ 

CV I 01::11 Q 

LLf.'l ~f:I.:J Lf19l'e"l V1-:J1J';i~ L 'IJ V'IJ LL 'IJ'IJ LLf:.J'U 

1~C.Jm1Fin~11 ur1#_,.Q ~Fin~11~L~e1n 1 iLL uuf:leJ'Um1l1 um1~111~f'1111JVi.:J-weJliJ"l..eJ.:Jrn i 
, 'IJ 



.d 
'U'Vl'Vl 3 

d Q dcv 1.11 

3.1 (;1f:l1'W'VIbb6'1::'U~b 1Wbfl'U~'Je:JE.I1..:1"tlel~6'1 

m~fi n~1f'lf .. rd~1b ti'Um~bnut11-:mch-:J-ifm.m 1 'U~'U~blt:J'Ufl~'Ll~hCJ "lle:J'l1 ~'l'l1'Ue:J~?t1vtm~lJt:J~~ 
'J , 

e:f1iK'l bf'l~1~~bb ~'lVl;j'l hw e:lvh m~flfl~11~ CJ 1~ b~tl fl~ \11 bn'Uii1'1e:J~1'lfl1CJ 1 'U e:J1V'11~'1Je:J'l b6t:J'Ufl~'U~1CJ 
'J , 

~~'~~ 1 ~l'lt:J?flJbiK'Ll1CJ (Blowing) biJ'UU~61tu~t:J?flJbiK'Ll1CJ~1'1'1JUI'In'U1'LleJ'm1~1'Ut:J?flJ 

lJ1m:01'U b ~e:J 1-ul 'Llm~U1'Um~t:J~~biK'Ll~1m66'1~e:f1iK-:JLV'I~1~~~eJ hJ 
"' 

~~'~~ 2 ~~1'vl1brN'U~1CJ (Spining) 6tl'U'U~61ru~~l'l~'l6V'I~e:J'l~m ~'lvhww1~vl16rK'Ll~1CJ 

11'1CJ m~'\J\11 bfl~ CJ1 bb6'1 ~ ~'1~1'1 biN'Ll b'V'l~'l (Roving) bb6'1~tJ1 biN'Ll~1CJ~'U6'1'11 'UVl6'1eJI'I~1CJ 11'1m~CJ'lb tl'U.ff'U 

1 m~'VI~'llJ1m:01'U 
"' 

~~'~~ 3 ~l'lmmiK'Ll~1CJ (Winding) btl'Uu~nru~~'lbf'l~e:J'l~m ~'lvl1VloW1~btl'Um~~1lJ 

brN'U~1CJ\11 nvt6'1ell'l~1 CJ 1 'U"ll'U1'Uf11~~'U~1CJ 1 ~i1V'I11lJ CJ11 ~e:J b ~e:J'ln'U bb6'1 ~'V'l~e:JlJ n'U,r'U b u'U m~~ ~1\1 

d """'~ !.lt.l ~- ~ t.lt.l 

~I'I'VI 4 ~I'I'UI'Ibfl6'1CJ1b?f'UI'I1CJ (Double Twisting) bU'Ufl1~'\JI'Ibfl6'1CJ1'1JeJ'lb?f'UI'I1CJ ~1fl 

biK'Ll~1CJ~v11m~mubn~mlJ1bb6i'1i1V'I11lJCJ11~m ~e:J'lb~e:J~~~t111 tfl.ul 'Llm~'U1'Um~'VIe:Je:f1~e:J 1 tl 

~~'~~ 5 u~nru~1Ufl'l1'U (Office) btl'U'U~b1UJ~vl1'11'U"lleJ'l'V'lUn'l1'Ue:JeJ'W~f'l ~'llJ'Vl1'l , 

11'1mb?tl'l'l~ ~'~~~'~~'l bf'l~e:J'l bnut11'1e:1 ~1-:J~'Um~Be:J'l bb6'1 ~-r~'~ ~~~'UV'I11lJ~'l"lleJ'l b~CJ'l ~'l bb?t\11'1 , , 
d 

mlJfl1'V'l'Vl 3.1 bb6'1~ 3.2 
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(Blowing) 

0 "' "' lil~'VI1bli'l'U~11:J • 
(Spining) 

(Winding) 



(Double 

Twisting) 

(Office) 

d ~ Cl.l I 

3.1.2 b 16'11'Vlbn'l.J~1eJEJ1\l 

35 

~11Lrh.J{1)1eJ~l'~~'~bl~L~m.J'I"Jf'lfl~mc.~t~ 2557 - L~-e:Jt~~mflll 25581t~'j~Vfl1\llt!~t!'Vl{-
' "I ' 

1t~Lf.'fl{L1~1 os.oo- 17.oo t~ . ~wut~'li1\ll1~1'\J5u~\llt~-u-e:J\l'I"Jirn'llt! LL~~nl'Vlt~~1-H'ijm'"j"Ln'U 

~1-e:J~1-:J1 t~1t~V!~~vh nl'jl Ut!'j~tJ~ L ~m11fi1mL 'tJ~EJ'Ul VitJ'Un'U1t~tJ5u~-:Jlt!~lll'tJn~ 
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3.2 1r;~~en.Jmrubb"~r;~11b~iivilmum1d1ubb"~1b~11~~-um.~~ . . " 

3.2.1 m1VJ11\11~m111W~'W"~aa~1111 (Total dust) 
I d 1J I 

3.2.1.1 bfl1eN~~e:J1f11flbb'U'U'V'lnvn (Personal Sampler Pump) CJV!e:J SKC 1u 224-
" 

PCXR8 

3.2.1.2 m~~T1~-n'H)..:J (Polyvinyl chloride: PVC) b~'W~1'W~'WcJflm..:J 37 iJ~~h:wm 

~1vr'!ubn'U~1B~1..:J~um~aa..:J , 

3.2.1.3 VJ;;i'<t.J16im~~T1!fmB..:J 2 ~'W (Cassette) ~1vr-!uu11~m~~1~mB..:J1~CJii~nu~ 

3.2.1.4 "ll€1-.:J 16i"ll~bn'U~1€l~1..:J 1-ff~1vt'!'ULfl'UVI~'U Cassette ~Ln'U~1€l~1..:Jbb~1 , 

3.2.1.5 '111~-.:Jn~e:J..:J ~1vr'!ubtl'WJi1'W 1 um1~~~..:Jbfl~€l..:J~~mmfl 
3.2.1.6 1u~~fl11:W:ff'W (Desiccator) ~1vt'!u~~fl11:W:ffu;u1nm~m~me:J..:J~..:Jne:J'Wbb~~ 

" " 

I I IJ I IJ 

3.2.1. 7 Lfl1e:J..:J-ti..:JthvrtimLuu~~ LBCJ~ ~1vr-!u-tl..:Jti1vrtinm~~1~mB..:Jne:J'Wbb~~vr~..:Jfl11 

bfl'U~1€l~1..:J~'W~~€l€l..:J , 

3.2.1.8 thnf1u (Forceps) ~1Vl'!uf1u~um~~1~me:J..:J 

3.2.2 fl11VI11\11~1~~'U~111J~~"lJB..:JLaCJ~ 
' ' 

3.2.2.1 bfl~e:J..:J1~1~~'Ufl11:W~-:!'1J€l..:Jb~CJ..:J (Sound Level Meter) ~~e:J CEM ~'W DT-, 

(Noise Descriptor) bb~~1~ CJ~ n~ 1~tl1V!'W~ 1~ 'V'l~mJ~-:!6'11:W11tlb~CJ n~<ffe:J1l~~,JuVi m~~'Ufl11:W~..:J 
" " 

b~CJ-:~1~ 

3.2.2.2 111 1fl11 'l"l'W (Microphone) bU'W6i1'W~iifl11:lJ'U€l'U'U1..:J:W1fl ~..:Jfl11vt~m~CJ..:lfl11 

~:w~?lu~nru~1'Wvtu1'1le:J-:J 1:w 1m 1 'l"l'W 1~1..:Jfl11VIfl m~Lb 'Vlfl vr~mn~m1i'W?l~ b-Yie:J'We:J~1..:Jbb1..:J b~ervh 

n1 1LJ -!u b Yi CJ u n1 1 ei 1 'W ri1 fl1 1m~ v\'1 B ~ 1-.:J 1 ~ ~ m ~1-.:J~ 6'1 ~ .W ..:J 1 ~ ~ mG'I:w wi 1 b~ e:J1:w 1fl 11 'l"l 'W"1J e:J..:J , 

Lfl~B..:J1VI b~ CJ ..:J•lJl 1~ bfl ~e:J..:J1~ b~ CJ..:J nhl6'11:W11tl11 CJ-:11'\.J~~ 1~e:J~ 1-:ltl fl~ eN , " 
3.2.2.3 e:J'lJmciue:J..:Jn'W~11 (Windscreen) b~e:J1lJ1 ~1~~'\..Jb~CJ-:~~1~ 1~iiri16'1-:J~mnn , " 

bb 1-:~~:w~LJ~'Vl~ 1:w 1m 1 'l"l'W ~LJmciue:J..:Jn'W~:w~-:~6'11:W11t~ueNn'W 1:w 1fl1 1 'l"l'W~1fl~'W~V~n'lJ1e:JCJ ~ 1~ 

3.2.2.4 '1l 1 ~ ..:J Lfl ~B..:J1 ~ 1 ~ ~u b~ CJ ..:J (Tripod) ~ ..:J'lJ -!u~ 1 ~ ~u fl11:WG'I..:J1lJue:J CJ n·;h 
" 

1.2-1.5 b:lJVJ'j 

3.2.2.5 6'11CJ~ruunru (Cable Line) 1-ff~1vr'!ub;e:J:wl1ie:J~ruru1ru1um1'lJ1~:w1~~~bL~~ 
IIV Q.l 11V 111.1 
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n1 1 IPl 11 ":ill \ill.! G'l .fl11 ~Vl1 ~~ ~ bb 1 \ilil e:J l.l'U ru~ n1 1vl' 1 ~ 1'\.J tJ 1 ~ n e:JtJ ~1 tJ n1 1 LntJ 1111 e:J ~ 1 ~e:J 1 n1 f1 

tl~l.l1 ru~'WG'l ~e:J e:J~ 11l.l .fl1 tJ 1 'W m 1"111 bbG'l::; n1 1\Pl 11":ill m::;ll1tJfl11l.l~~'Ue:J~ b?l t.J~ m1 ';i1tJ 11l.l-t' e:Jl.IG'l (:..1 G'l m 1 , " 
1P111":il?I'U.fl1~'Ue:J~"v'n:ln~1'W1L.JtJ 2557 'Ue:J~wun~1'W'U~~VlLVJCJlVlb1 bVJn"1l1VJ~iJG'l~ ~1nlil (l.IV11"1l'U) , 

~1'W1'W~un~1'W'Ue:J~tJ~~Vl 

3.3.1.2 fl11~mn-t'enJG'l'Ue:J~LL(:..J'Wfi~'W~lCJ 
" 

3.3.2 fl1'jLntJII11mh..!!bbG'l:::n1'jm1~r1'1ilm~1rue:JL.Jm:e:~e:~..!l'j1~ (Total dust) • 
\Pl 11 ":ill \il fl ill.fll~e:Jl fl1 fl.fl1 t.1 1 'We:Jlfll 11 'W1'll'Ue:J~ fl11l.l b -t'l.l-t''W'U e:J~ ~'WG'l ::;e:J e:J~11l.l (Total 

, 'IJ ' 

3.3.2.1 15m1bntJ1111e:J~l~bbG'l::fi11\Pl11":ill\iltl~l.l1ru~'Ut;'l::e:Je:J~';i1l.l (Total dust) , 

bfltJ 1111 e:J ~ l ~ ~'Wt;'l:: e:J e:J~ ~1 tJ bfl~e:J ~ ~l.l\il \il m fl1 f1 bb tJtJ~ n~ l(Persona l Sampler 
' " 

Pump) ~..1e:J SKC i'W 224-PCXR8 ~~bL?IIil~1'W.fl1~~ 3 . 2llilt.J1-t'B'1P111fll1LVIG'l'Ue:J~e:llfllfl (Air 

Flowrate) 2 .0 ~IP11/'WlYi 1-t'm~\ill~me:J~ PVC ~~1'Wfll1\il\ilfnll.l~'W1'W1t11il\ilf11ll.l~'WL1J'Wb1t;'ll 
'IJ 'IJ 

.flTW~ 3.3 bfl~e:J..!I~~~\ile:J1fl1mbtJtJ'Wfi'Vn (Personal Sampler Pump) 
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3.3.2.2 .ff'W\'l'eJ'WflT'Hfl\.Jvll'eJ~1-:J~'lJ'rJl.J 

1) tJ-rtJ ~.:Jrh m ';i\Pl';i1 \ll1Pltl'1l.l1ru~'Wr;'l ~e:J e:J.:J\.J'Wbfl~e:J.:J\Pl \Plm mi"111Pl v n 1'\ll'W\Pl , ~ 

eJ'm1fl1';f 1 V!r;'l"lle:J.:Je:J1fl1Pl~ 2.0 ~m/'W1Vi bbr;'l~\Pl';f1\l?le:JtJf111l.l"t"l~e:Jl.l 1-ti.:J1'W"lle:J.:Jbfl~e:J.:J\Pl\Ple:J1fl11"1 
~ 

""" 2) b\Pl';i"Ell.Jfl';i~\Pll~fl';ie:J.:j 

2.1) thm~IP11~me:J.:J1tl~1'W1t11Pl\Plf111l.l;ff'W (Desiccator) dJ'Wb1r;'l1 
~ 

24 i11l.l.:J 11PlEJV!1f1Y-l'U11?11';f\Pl\Plf111l.l;ff'W ("d~n1b\l"': Blue silica oel) ~.:Jvhw..J1~bD'W?I1';f\Pl\Pl 
~ ~ ~ 

f111l.l:ffwnv 1 'W 1t11Pl\Plf111l.l;ff'Wb tl~EJ'Wb tl'W~"lll.l"t"l (?11';f\Pl\Pl f111l.l;ff'Wbfl\Plfl1';f~l.lvi'1) 1 ~,]1?11';i 1 tle:JtJb~e:J 1~ 
~ ~ ~ 

m1l.l:ff'We:Je:Jfl~muV!.niJ 11 o e:J-:!1"11 b"llm~v?l rie:J'Wfl1';f,J1n~tJl.l11 otl1 'IIlli , ~ 

2.2) i.:Jtl1wunm~1P11~me:J.:J (\Pl';i1\l ?le:JtJ bfl~e:J.:Ji.:Jtl1Vlir n rie:J'W 1-ti'-:!1'\.J) 

11PlEJvl1fl1';fi.:JJTvrirnm~IPl1~me:J.:J~1mfl~e:J.:Ji.:JJ1Vl'Uflbb'UtJ!;l~bBEJ\Pl e:J~1-:JUe:JEJ 2 fl~.:J Vl1f1Y-ltJ11fl1';f 

i.:J~.:J 2 fl~.:J i1m1l.lbb\Plf1~1-:Jn'Ul.l1nn11 0.005 iJ"'~n-rl.l 1~vi'1m';ftl-r'Ub~flf111l.lt1f1~e:J.:J"lle:J.:Jbfl~e:J.:Ji.:J 
~ 

bb"'~vi'1m';fi.:Jtl1Vl'!Jn 1 mJ t51f111l.lbb\Plf1~1-:JUe:JVn11 0.005 iJ"'~n-rl.l 1 ~bmrh~.:J 2 l.l1bu~EJ 1 ~btl'Wrh 

b~~n (Preweight) 

2.3) vl1fl1';ftl';f~f1e:JtJm~m~me:J.:JboV1tltJ\Pl~tJ (Cassette) bb"'~~mi1ntJ 

Personal Sampler pump ,]T~tl mru~.:JV!l.J\Pl &i\Pl~-:!1 'WtJ1 b 1 ru~~e:J.:Jfl1';fvl1\Pl';i1 \ll1Pltl'1l.l1ru~'W 
"'~e:Je:J.:j 

3) bfl'Uvl1e:J~1-:J m ml"l bb"'~~'Unmfl1';fbfl'Uvl1e:J~1-:J 11Pl mJ''WVim 1"'1 b~l.l~'W bb"'~ 

eJ\Pl';i1fl1';i 1 '\1!"'"1Je:J.:Je:J1 fl1Pl"'.:J1 'Wbb 'U'Ubfl\.Jvl1e:J ~ 1-:Je:J1 f11Plb tl~ EJ'W fl';i~\Pl1~fl';ie:J.:JV1 f) 2 i11l.J.:J bb"'~,j1 , 

weight) 

Post weight - Pre weight = Dust weight 

l: Dust weight 

= 
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= B ~m 

3.3.3 f1T':il?l';i1:ij1~';i~~'Ub~~.:l 

fl1~1?1~1~1m~~'Ub~CJ..:J1i Sound Level Meter ~~el CEM ~'W DT-8852 19i'..:Jbb?l~..:J1'W 
' 

30-130 b~"8b'Ul:1bel bb~~?f1:1J1~tr)~~~liluL~CJ..:J1Ji'3 'IJ1CJ (Weighting Networks) flel A B Ll~~ C 1~CJ 

'1!1 CJ A vu'W'IJ1 CJ~1 i n'W eJ ~1..:~ n11..:J"Ul 1..:1 LL~ ~ ~eJ'U?f'W eJ..:J l'im~ CJ..:J~ fl~ 1 CJ fl ~ -:n1ut.if"U eJ ·UJ'W'l'f~ll1 n~?f ~ 
'IJ ' ' 

vttllCJ1~"Uel..:Jl~CJ..:J~1~\9)lCJ'IJ1CJ A flel L~68L'U~bel (dBA) 

bfl~eJ.:J1 ~ Li'1 CJ ..:Jvh -il1 'Wfl1~'Lh~ LiJ'W~~Iilu b~CJ..:J 1 'W?f m'Wth~ ne:Ju ih m ~mll n~'V!ll1 tJ eJ~ 1-:l 

UeJtJ~eJ..:J?feJ~fl~eJ'ltl'U:W1m~1'W IEC651 Type 2 (International Electrotechnical Commission 

651 Type 2) vt~mVitJ'ULVh L'IJ'W ANSI S 1.4, BS EN 60651, AS/NZS 1259.1 Ltl'W~'W vt~eJ~f1l1 

L'IJ'W IEC 60804, IEC 61672, BS EN 60804, AS/NZS 1259.2 Ltl'W~'W 

3.3.3.1 16m~-r~~~lilufll1lllil'l"UeJ'lL~CJ..:~ 

1) 1i Sound Level Meter l~eJ1~~~1il'Ufll1ll~'l"UeJ..:Jl~CJ..:J (Overall Sound 

level) ~~~'Ufll11JI9i'..:Jbi'1CJ'l?f..:J?f~ (Lmax) bb~~~161~ (Lmin) 
'IJ ' ' 



3) ?11:W 1:w 1rr~ 1 'V'JtJL-iJ1n\JLfl~eJ-:I rleJ'WnTHtJ\91Lfl~eJ-:I\9l'H~l\91 

4) LD\91Lfl~el-:I~-:1Hth~:w1ru 1 'W1Vi ne:J'WYhmca\9l"a1~l\91 

5) ?11:W'Y'lv-:~1.hl't~m~ll?I~:W (Wind screen) vfl:w1flca1'Y'l'W 

6) ~-:~l"h~:wmca11?lca~ilul~tJ-:~~1-:~1 il-:~-d' 
6.1) ~:wl'l?lca~ilul~tJ-:1 (Range) ~-:~l"h~ca~ilu 30 - 130 ll?l"8l'U~ (le:J) 

6.2) {J:w'll1t!n1"all?l (Weighting Network) ~~fl1lU'U A-weight , 
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1~~"a~1~thvrunl"l11:W~ (Weighting Network)LU'W1-:I~"am"atlrufi1 

l~e:J-:1~1nl"l11:W~"Ue:J-:Ill"l~eJ~l'm~ilul~tJ~~I"l11:W~~1-:11bl?ltJ Weighting Network ~1"lll'Uu~~'\J'Ui1 

4 tl"a~l.fl'Vl fleJ ABC ll~~ D ll~~UcJ:JJ1oUn'U'~'1hJf1eJ A B ll~~ C lvh,!'U (D 1oUll?ll~tJ'l~'l"a'Un1'U 

m1:w~~neJ~1'~~'~ l"li'U l~tJ'lll"l~eJ'liJ'U1m~'U) 1~?JtJ1-:I~ca~1~'hvrun A (A-Weighting)lU'U1'l~cam"a 
'U 

urufi1l ~8~~1nl"l11:l.J~~\jtJ:w 1-tln'W:W1n~?l\91 l ~8'!~1ni11"111:WI"l~1tJI"l~'ltl'U~n'l'}ru~ n1"a 1~~'Ul~tJ'l"UeJ'l , 

vt:JJ'U'l'}cJ:JJ1 n~?ll?l 1'1 "il "ad"il ~ 1 ~e) \9111 n1 "a"U tJ1tJ?I 'l~l"l11:W~ 2,500 Hz ll~ ~~1?1~'18~ 1'l"a11?ll ~1 n11 
'U , , \1 

1"111:W~ 1,000 Hz LL~~fl8tJ1 ~\91~'!V!~'l~1nfl11:W~ 4,000 Hz V!U1tJ"Ue:J'l Sound Level V'lfl'llU'W 

l~?J68lu~ (dB) ll~l1n"il~1iltl'U dB(A) eh'W11 ll?l"8lumeJ lyjml?ll?l'l111i1'l"il"a~1-:JJ1vrun A 1'Um"a1~?~ 

1t~"Uru~~1'l~"a~1'l,hvrun B (B-Weighting) ll~~ 1-:I\J"a~1~tl1vr'l1n c (C-Weighting) ~neJeJnLL'U'U:W1 

l yjeJ 1 ~i1m1:w 11~m~tJ~~'li1ca~ilum1:wil'W"UeJ-:Il~tJ'l~ca~ilunm-:J bb~~ca~ilu?~-:~m:wcl'1ilu bb~~i1vrti1 tJ 
'U 

i'l?lbU'U dB(B) eJ1'Wl1 bl?l"8bu~\i bb~~ dB(C) eJ1'Ul1 bl?l"8bu~68 

6.3) ~:Wb~eJnLb'U'Umca1~?~ (Response) ~'lfl1bU'W Fast 

n1"abb?ll?l'l~mb'U'U Slow 1-tlb1m1'Wm"abb?l\91-:!~m11 115 ~'lmca1i 

n11bb?ll?l'l~m11 11'W1Vi n1"abb?ll?l'l~~bb'U'U Slow i1~~~b~v1il'~?Jb~tJ~~btl~tJ'Ubbtl~~:l.l1n1 ?i1'Un11 

bb?ll?l'l~mb'U'U Fast 1-ffn~11'Wmcabb?ll?l~~~"a11 1/8 1'W1Vi 

7) b\9l~tJ:Wbb~'Wer-:~?lmtJtlca~neJumca ca~u~~?J~vhmcam1~1'1?l LL~~ca~ub~eJ'W1"U , , , 

"UeJ'l?l.f11~ bb11?l~eJ:w 1 'W"Uru~~vhmcam1"ili'~?Jb~CJ'l 

8) &J\91~'~ bfl~eJ-:~1\91 b~ tJ~ 1(91 tJ,r'Wt:w 11"1 ca 1 'Y'l'U1 tJv~ bb vr~-:~n1 L u\91 b~tJ'~ bb~ ~1 ~ 
1:w bfl"ab 'Y'l'WeJ~~ca~iluvr (Hearing Zone) "UeJ'l~\Jn'\J&l-:J1'W byjeJ 1 ~11?lfi11~mJ'W~1?1~?1\91 

'U 'U \1 6.J 'U , 

9) vi'eJ-:JhJi1~'l"U11'l~'Uca~vr11-:~ bb vr~'ln1 b u\91 b~tJ'lbb~~1:w 1m 1 'Y'l'U 1 'Umruil 

bbvr~-:~n1LU~?Jb~tJ~vrmmLvr~-:~ vi'B-:~vr~m~tJ-:~~-:~nl?l"U11'~'Vl1-:~b~'W"UeJ'lb~tJ-:~1'Wrl'li1 0.5-1 b:wm 1~:w1n 

10) eJ1'Ufl1~~mca11?l"il1nvrih"ilmb?ll?l'l~~ vr1m~ilub~tJ-:Ibbthtlca1'U:W1n vr1n 

fi1"UeJ-:~ca~ilul"l11:wil-:~ b~tJ-:~vtJ 1 t~"li1-:~ hhnt~ 8 b\9168b u~ 1 ~eJ1'Wfi111?ltJ 1 ifi1 b~~tJ"UeJ~ca~ilum1:wil-:~ b~tJ'~ 
'U 
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~ LLG'I~"l~'U~"l ()1'1,nn1"11'lJeJ"l~~~'\Jfl1111~"l L~tJ"l LLG'I~"l~'U~"l LfhJfl'll 8 L~68L'UJ;1 fl'"J~ 1 -ffLfl~el"li'JeJl~~i'J 

fl1111~::: L~tJ~ 1 'Un1':i~1'U~1111fl~'U 
11) U'UVi n ~~ m~m1'0Jl~~"l1 'U LL '\J'\JU'WVi n LiJ'U~:::~'\JL~tJ"l Ltl~ tJ (Overall) 

Lmin Lmax LL~::: LAeq 

3.3.3.2 -t'eJfl'"J':i':i:::l"l1 'Ufl1':i 1 -ffLfl~eJ"ll~L~tJ"l 

Lfl~eJ"ll ~ L~cm U'ULfl~eJ"llJeJ~th:::neJ'\J~'"J tJ1"l'OJ':i 1 Yl.Yh i1 fl1111'\JeJ'\J'\J1"11lJfl"l'Vl'U 

~mL ':i"lflJ:::LL 'Vlfl ~"l,j'U'OJ:::~eJ"l':i:::lJ~':i:::l"l1 'Un1':i1~"11'U 1111 ~l}lfl'Vl~'U'Vl~eJflJ:::LL'Vlfltl'\J~"l'Vltl"l~"l1~ n1':i 

1111 tfl ~"l1'U 1 'UJl1fl?I'U111~eJ"l'\J':i':i'OJ Lfl~eJ"llJeJ 111 'Um::: L U1'\J':i':i'OJ Lfl~eJ"ll~':i:::~uL~CJ"lL~mtJvn::: 'Vl~"l'OJ1n , , 

1 off "l1'U LL~'J\91€1"1 L ~fl"vi'1 fl1111G'I::: eJ 1 ~ LL~ ~t:'lel~ LL tJI}l Ll}lel~elel fl'Vl flfl~ "l L ~mJeJ"l tl'U LL '\J 1}1 Ll}leJ~ L~el11Ml1Y1 
' 

'Vl~eJiJ"l.JeJ"lL'Vl~11 'Vl~'OJ1 flLL'\JI}lbl}leJ~ "vi'11 ~1"l'OJ~1 vJvhmCJ 1 'ULfl~eJ"ll~L~tJ"lL~tJ'Vl1tJ 'Uelfl'OJ1nd fl1':ibtl'\J 

Lfl~el"ll~ L~ CJ "l'OJ :::19i'eJ"l1lJ Ltl'\J 111 'U~iJeJt:U'V!JliJG'I"J LL~ ~fl1':iPl fl'l31':i1 tJ~:::L ~tJ~'lJeJ"lbfl~eJ"ll ~ L~tJ"l1 'UI"1lJeJ 
, 'U 'U '\J 

3.3.3.3 1Tim':ifi1'U1rui"11L~CJ"l':itJfl1'U 

m1fi1'U1rui"11L~CJ"l ':i'Um'U 1 'Um':iPin'l31fl~"ld L U'Um':ifi1'U1ru 1 'Wmru~ L~ tJ"l 

'OJ1flLL 'Vl~"lrl1L ti~Lfi~;ft''UeJ~1"l~eJL~eJ"l~"lLL~ 1 i1L11"l;ft''U 1 tJ 1lJ11L~CJ"l~Lfi~;ft''U~"lLL~L~11\9i''U'OJ'Ui'UG'I~ , 

m~I911Lti'Un'OJnJ~11J'U 1 'OJ:::i'J~~~tJL~tJ"lfl"l~'Vl~eJ1lJnl}1111 (Steady Noise or Fluctuating Noise) 

1~1~-:i~IPi'tJL~CJ"l'lJeJ"lbb'Vl~"lrl1bti~bU'WI"11-:i:::IPi'uL~CJ"lbtJ~CJ 1 -8'1111"1 (Equivalent A-Weighted Sound 

Pressure Level, LAeq 1 hr) 1"11-:i:::IPi''UL~CJ"l~'W!1'W 1"11-:i:::IPi'ub~CJ"l'lJru:::1lJ:i1m':i':i'\Jfl1'W LLm~fi1'U1ru 
" ':i:::IPi''Ub~tJ"l'lJru:::i1m':i':itJm'WI}1111J;\'11Pi''U IPi'"ltl (m11m'\Jfl1111~Yl'l3, 2550) 

' 
1) 111~~ fl1':il}l':i1'0Jl~':i~~u L~CJ"l'lleJ"lbb 'Vl~"lrl1b -a~~neJeJ n~1 CJ L~CJ"l'lJru~ 1lJi1m':i 

~'\Jm'W ~~~Y1lhU'W~~~1"l'lJel"l~1-:i:::IPi''UL~tJ"l 

2) 111~~~1"l'lJeJ"lfl1J~~tJ L~CJ"l.ffi~m11-t'eJ (1) 111 L YiCJtJtl'\Jfl11}1111mJ1"ltJ-!u 

I CV ..:;:,! ..:::.1 

fl1':i:::~tJLG'ItJ"l (mJ1"l'Vl 2.2) 

3) 111~~ mJm'"J'OJl~J:::IPi'u L~CJ"l'lleJ"l bb 'Vl~"ln1 b -a~ ~fleJeJfl~1 CJ~1tJ'!ufi1J~~u 

b~tJ"l.ffi~ 'OJ1flfl1':iLU~CJtJbYiCJtJm11-t'eJ (2) ~~~Y1fi~1~ ~eJ A1J~~tJL~CJ"l'llru~i1mJJ'Ufl1'W (~1€1~1"1 

m':ifi1'U1rui"11L~CJ"lJ'Ufl1'U~"lLL?I~"l1 'Ufl1fl~'W1fl 'll) 
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3.4 n11~11'",Pilfl11:U~.:!Y·IelL~"lJB.:l eJt "ifenfl11 

m~r:h~1'1 fl11:U~,:JY-~B l<iJ"lJeJ,:Jm -tfmflT~· Pi m~n l\91CJ m~ 1 iLL 'U'U61eJ'Um:u ~,:} LL 'U'U61eJ'Um:uvh .Ul:w 
" 

-:!Tlil~Clflr,:Jd tl1~neJ'U 1 tl~1CJ 3 \91-eltl ( ~,:JLL61\91-:J1 tl.fl1fl~tl1n n) ~,:Jd 
3.4.1 \VIB'U~ 1 ifB:U~~11tl"lJB.:l~\9lB'Ubb'U'IJ!;IB'Utn:U ~1tl1'U 5 ifB 

'll 'll 

~~mmmm~ 1 imf11~~-e:r1tl LL!;l~~~CJ~ Ll!;l1fl1~ 1 imf11~61~61:u LtJt!IXt! 

3.4.2 \VIB'W~ 2 fl11:U~.:!'WBL~~Bflru.n1'WB1n11'1bb~::baEJ.:~.n1EJL'WB1fl11 ~1'W1'W 6 -ife~ • 

. " .. .::.1 ..:::.. d 0 1J' v 0 f{ 

LL 'U'U 61 eJ'U fi1:U'Vl b n \91"/Jtl "il1 n n 11611 ~1 'l"lJ eJ:U !;l'Vl ,:JVI:U \VI "il ~ t1 nu 1:u1 \91~1 "il61 B'Uf111:U61:U'U ~ ru 
" " " 

"lJeJ,:J fl1~\91€l'U LL 'U'U61€l'Utn:U bL~11J1:U1l Lf1~1~~-tfeJ:U!;l'Vl1,:J61~~ l\91CJ fl1~ LL '1 mL "iJ,:Jf111:U~ LL!;l ~ bL61\91.:1~!;1 
" 



4.1.1 oli'v2Javi''l1'li'Ylv~u'i-M'VI 

u~~'Vl 1'VItJL'VlL'HVim11'Vl~iJmu11il1n~ (1l'VI1'1l'U) LU'UVI'tl.:J1'ULI'l~vn~1J'U~~'Vl 

L'VIL~~~611t·m~~1l th~L'Vlf'lltY~'U sS.:Jiin"ilm~n11 200 6'11"!11 ~.:Je~~"'.'Uth~L'Vlf'll~1-:J 'l n'l1 15 tb~L'Vlf'll 
L~tJ1 'U'lh~L'Vlf'l11 'VltJ n~ll L'VIL ~1~L~1ln"ilm~~.:J'Vlv1 'Uti vtf'll. 2506 1 'UU"il"ilU'U'U~,;'VlL'ULfl~vii~.:J'VIll~ 

' ' 
5 u~~'Vl th~ne~uq~n"ilLL~n~h.:Jn'Ue~e~nhJ (Toray Group, 2558) 

'U~,;'Vl., rlel~-:J~'UL~el 1 ii'U1fl1J Vtf'll. 2506 ~1tl'Vl'U"il~'VI~LUtJ'U 60 ~1'U'U1'Vl LU'Un1~ , 

~11J'Vl'Ufl'U'U~~'VlLL1lvh..J~~L'Vlf'llujtJ'Ufliv 'U~~'VlL~LtJL~tlv'U lil1n~ LLiit~'U~~'VlL~LtJL1J'Un1"i\'1n~ 'U~~'Vl • u , 

., 1~L~1JL~'ULfl~eJ.:J~n~t:.~~!Pia'Ufi'1LU'Ufl~.:JLL~n 1t~1t1~ 11 iit11fl1l 'Vi.f'll. 2507 tlvn"il1ndt:J.:J1~~um~ 

6'i.:JLG'!~1lnT;iiit.:J'Vltl"il1mhwn.:J1tlflru::m':i1ln1':iii'I.:JLG'I~1Jn1':iiit.:J'Vltl (BOI: Board of Investment of . , 

Thailand) LLa::"il~'Vl~LUtJ'ULtl~m~vr~n'Vl~'Vi~ L~v1t1~ 26 ~a1f'l1l 'Vi.f'll. 2524 t~mhwn.:J1tiL'VIru 
• u 

136.91~ th::nvu~1tJmfl1':ih.:J.:J1tl 4 vr~.:J LLa::Lfl~eJ.:J~mvtlmt~m~u1'Um~t:.~~~n11 600 Lfl~e~-:~ 

~\I Lfl~el\l-tjtl~1tl Lfl~'€1\I'Vlele:i1 Lfl~el\ltlne:J1 Lfl~el\l~eJ1Je:J1 LLa:: Lfl~el\I\JlnLL~\Id1 L 1"il L~1''Un111''U1el\l 
. ' ' 

1l1~~!1tln1~~~n1~a-:JLL1~~v1J ISO 14001:2004 Liivitli!i 4 ntltJ1tJtl 2546 (Toray Group, 

2558) 

~mL~.:Jd1L~"ilL~t~iin1~-:~m~t:.~~IPI~.:Jd L~tl~1tJ (yarn) 1,200,000 'lJe~"Uii~m~vtl L~tl~1mViniL'iilv1 
(texture yarn) 9,000 n1an~1J~eJL~eltl ~1~tl (woven fabric) 2,400,000 Vla1~eJL~eltl ~1tln 

(knitted fabric) 350,000 vra1~m~vt1 ~1tlnLL'U'U'Vl~fleJ'Vl (tricot knitted fabric) 120,000 vra1 

~m~vtl LLa::~1~'U~v1J~nLL~-:Jd1L~"il (piece dyeing) 1,800,000 vra1~m~vt1 iimlm1t1~11J 

665 fltl LU'U'Il1tJ 422 fltl LLa::vrtY-:~ 243 fl'U (vh:: tltl-ri~~P~~, 2552) 

4.1.2 -li'v2Javi''l1'lJ'YleNLLe-JtlniJ'U~1t:J u'i,;'Vl L'VItJL'VIL':iLVinedt'Vltmaaa ,j,fi~ (1l'VI1'!ftl) 

LLt:.ltl niJ t1 ~ 1 tJ 'U~~'Vl 1 'VI tJ l 'VI L ~ L Vi n'I!L 'Vl'GliJa a~ "i\'1 n~ (1JV11 'I!'U) ii"r'ltJ n -:11 t11il 1t11tl 

212 f'ltl l~tJVI'IJTvtl'Um::'U1tln1':it:.I~~"!Jel-:!LLt:.ltlniJtl~!;',mrtl fie~ n1':i'\l1L~t1Ltl~'U 'l1l1~~L'itJ-:!fltiL~ 



(JapU!M 

a)qnoa) n.t~BWt-@~~1 L~U~k1 fltn~n~1 l ~11t-~rtt~~L~n~ml~HoU1BWt-B~~1 (asaa4J 
I II II I I 

n. 
1a11eJed) UBn.::wt-~IA.~~::I;!11 (asaa4J uo)) rti;!Ut-~IA.~~ B~ l§lQI!. l n~;1~tt-~IA.[b~rtL~UBBt-ft11 

~~ UBB~L~n~m 1 L~lfl.nB~~l n~mtnL~mLrt~[bl§l I;!@~ 1 (Ja4JleJ qnlS) nB~~l n.~t-B~~m lfl 1. L~ 1 
0 0 

• n. 
~L~n~mL~::~niJW~1::mu.nt (asaa4)) ~~ L~U~~1!}~L~rt~U fl1,B~n]o~~t:l~LU~11::Lrtlt1.1t-~IA.[b~ ,.. ,.. 

• • !:!11l~U ~1» tt-!}lfl.t-k~U ~LptnQt-B~~1 U L ~U @@1;1-~ L~rt~U U L ~ ~ L~ nr,~~ LU n~; 1 I I #'l J'l I I I 

(8U!PU!M) @W~LU 9"lT17 

l§l@l;!lt1.L~1~L~nr,~::l;!11 ~L~n~1l~~U1L~1 ~1n.~1~~t-~ 

~LUn 1.11L~It1.L,lA.::~W~U1L~ 1 t-@~~1 ~l§ll ~LUt-@~rtL~~'L.nl!.~l::~flHo 1::m1t-~ 111:-~ 11~L~n~1~ trt~::Lrtlfl. 1 

rtLl~rtL~ l~~U1 L~ 1 ::1;!.11 }Bl 1 1;!1,~B~It1.~ L~rl.~1 ~Lnfl.l§l~@t* 1 l§l~t-~~LUni; 1 

(8U!U!dS aU!tJ) W~U1~~LU S""lT17 

l~I;!U1~~LUf\~lt1.L~::Lrtlt1. 1t-~ 111:-ll. 11 J=ol=' roo :::t 

rtLl~!:n!,J.~l n~1 ~L~~ l @~ 1 ~1n~1 ~L~W~U1L~ 1 ::~l§lLnfl.l§l~@~ 1l§lk~LUnln.ll.t~t-~ftt l§lkt-~~LU 
,.. 0 0 

::L~M. 1 t-l;!l§li;!}Bt m~n 1 ~l n~1mLrt~fb~ 1 L,lA.::~}Bl m~t-Bfl.l§lLnfl.l§li;!~LU ~1. l§lLnll.~~B~ 1l§lkt-B~~1t-Bil. 

nu11 l L~ m~::~~@M.t-I;!U~1l§lLnll.!:n~U@@l§l~~ lJ>Bl mt~t-~@t* 1 l§lLrl.fl.l§l~~~t-@~~mL~t-@~ni; 1L~ 

t-~ ~1.1:-~~~l§ll t~~U1~t-@~~1L~1nBlP~~[b 1. n~1j1mtl§lkt-~t-@~~1UL~}Bl mt~ 

(8U!f,OtJ) l§lLrl.fl.l§l~@~1l§l~~LU 17"lT17 

t-I;!U ~1~ l ~l n~1 ~L~l§lkt-~::1;!.11 ~l n~1 ~L~n.l~~LU@~ 1n@~n].ni; 1 ~1 n~1l§lk~LU 0 ,.. 

(8U!MeJO) ~ln~1l§lk~LU £"lT17 

• l§l~~ULrt~ l rl.iJ::I;!11n1Jt-~nLnll.n.~~1~ l ~1 n.~1t-~~1l§l~ U@@ 

~ n»~l n~1 ::1;!11nfbB~1!;1-~~~LB1 n.11~11 ::~~~n~; 1UBB~l n.~m~11 ::~o.n.B~n]o II I II II 

(8U!pJe)) t-L~~LU l"lT17 

~lp.WLUL@t-@ll.n~rtLl~!:~l§ll ~l n~1 t-~t-LIA. 

nr; 1::1t1.1;!1 B\AHol~l§llt-Bp.m~n.n.11L,lA.rt~t:l::I;!11LQ.1~LUn,et~~Q (del) [1~11 L~U~~1 ~L~nr,~nB!;Ifl. 1Lnlt1. 

n~1m~;m1Jrtt~~IDL~It1.mtn~1l§l~::m1 uBBu~::wnr;m1Jl§l~!1~ln.~,u~,m~lt1. uBB ~ n»~ln~m~11 " 0 ,.. 

B~lt1.Ull§l::~~1.~ln~miJLrtn[lB~1~~~~u~,,~lL!A. ~ ~B~rt~un~;1uBBU~1mtn.~11:-Bil. (:ijnl) ~fl.n.~;1 
• ~ l L,lA.~Lun~; 1::1;!.11 ~LUt-@~rtLt~rtL~~L~n.~1t-@ll.M.LU'm~l§l~1~ l niJ~QI!.t-L~~l n.~m~t:l::~I;1-B~ 1 ~Ufb 

n. 
M.LU'~n 1..~@::1;!11U@@t~~LI;!~~L Bytn l Lrtt~l§l~~~l n~1~ l L,lA.~Lun.r,n.::wn.~; 1 

(8U!M0)8) ~ln~m~t:l::I;!11LQ.1~LU l"l"l"17 

p.t-~ n.~L~t-~kmB~n]o!:~l§ll ~L~n~mr;miJrtl~ 
,. " 

np. 11l§l~~l n~1~ l W~U1l§lQ.LitL!\t~11 nLt-t-~ lt-Bil.~LUt-@~n!Ll~rtL~nLi~~Lrt~t Lnlfl. lL~~l n~mf; 1 

1717 



45 

4.1.2. 7 fl1~~1tJLn~tJ1 (Double twisting) 
' ' d tJ ci IJ II 4 1/.t=l. .odl 

LU'I.Jfl1~L"U1Lm'ltl1~1tl 2 L"''LJ VI~€! 3 L"''LJ 'VlmtJt~tlmJ1~1nL~~tl~n1€1~1tJ 

L yjtl 1 ,XL U'LJ~1 tJ Lr;1'LJL~ tl1 L oU1 Ln~ tJ1 Lna Vd"Utl~ Lr;1'LJ~1 tl~1tJ~tl~m~ n'LJoU11J nu Lna Vd"Utl~ La'LJ~1tl L~ tJ'l 

L~mtltJ~:::tJ:::L1~1~~LL~L~ti'LJ'V'I~fll~fl1tl'LJ 2557 tl~ L~ti'LJ~~'\111~1J 2558 

LL~'lJnthJ~1tJii~~~~~ ~~LL"'(;l..:J1'LJ{;t1~1..:J.yi 4.1 

L~ti'LJ/\J e.~~~a~ Ctlt~'Wfl: Lbs.> 

'V'I~fll~fl1tl'LJ 2557 979,934 

fi'LJ11~1J 2557 920,377 

l.lm1~l.l 2558 875,635 

nl.l.n1~'LJ5 2558 813,455 • 
i1'W1~lJ 2558 764,369 

LlJ~1tl'LJ 2558 852,874 

'V'I~~.f11~lJ 2558 838,834 

:Dt~'LJ1tl'LJ 2558 724,806 • 
mn~1~l.l 2558 899,132 

~..:J'\111~lJ 2558 1,000,889 

fl1~~~1~'J(;J~W.f11'V'Itl1fl1f'l.f11tl 1 'LJ€11~1~ 1 'LJtJ~L 1tiJ~(;)LntJ\9l1€1~1..:J~..:J 5 ~(;l~'LJ 'V'ItJ11 tJ~LJrulliii . , , 
tl~lJ1Wc:J'LJ~1lJLu~ tJ 1 'LJLL~~::; L~ti'LJL~tl..:J~1nl.l1n 1 UV11ti't~tJ ~..:~d , 

(1) u~L1W'l(;l~"'lJLr;1'LJ1tJ (Blowing) ii~1Lvhnu 9.08 ± 1.34 l.ln./~tJ.lJ. 

(2) u~L1Wvi1Lr;1'LJ~1tJ (Spining) Lvhnu 7.62 ± 1.67 l.ln./~u.l.l. 

(3) tJ~L1Wiil(;JU(;)Lnatmr;1''LJ~1tJ (Double Twisting) 7.29 ± 1.44 l.ln./~tJ.lJ. 

(4) u~L1W'l(;ln1t~Lr;1''LJ~1tJ (Winding) LYhnu 6.54 ± 1.16 1Jn./~tJ.lJ. 

(5) u~nwa111n-:~1'LJ (Office) ii~1Lu~mvhnu 4.62 ± 1.22 l.ln./~tJ.lJ. 

~~m~~~1~1(;l'!J~1J1Wc:l'LJ~:::t~t~~~11l LL"'~..:~ L U'LJ~1 Lu~ tJ~1m~t~'LJ 1 'LJLL~~::;~ (;) ~..:ILL~ L~ti'LJ , , 

'V'I~fll~fl1tl'LJ 2557 tl..:J L~ti'LJ~..:J'\111~1J 2558 ~..:JLL"'(;l..:JL'LJ~1~1..:J.yi 4.2 (~1tl~tL~tl~oUt11J~fl1~LntJ 
'II 
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L~il'IJ I tl PI1111LoU11i'IJ'Ilil.:Jr:l'IJa::vil.:J'l111 (mg/m
3

) • 
d 0 ... 

(\'I'VI1n1'l"'l1~1") Blowing Spining Winding Twisting Office 

~']f'l~fnEJ'IJ 2557 11.25 ± 0.39 10.83 ± 0.21 8.75 ± 0.80 8.75 ± 0.33 5.83 ± 0.26 

5'1.1111'111 2557 10.42 ± 0.52 8.75 ± 0.31 7.50 ± 0.43 7.92 ± 0.22 6.67 ± 0.21 

11m1R11 2558 9.17 ± 0.34 9.17 ± 0.31 6.67 ± 0.18 9.58 ± 0.22 4.58 ± 0.27 

nurnww5 2558 7.92 ± 0.32 8.33 ± 0.15 6.25 ± 0.28 7.92 ± 0.27 3.75 ± 0.21 
' 

:ii'IJ11'111 2558 10.42 ± 0.28 6.67 ± 0.24 5.42 ± 0.31 5.83 ± 0.31 3.75 ± 0.21 

b11~1l'.J'IJ 2558 9.58 ± 0.31 7.92 ± 0.10 6.67 ± 0.41 6.25 ± 0.33 4.17 ± 0.24 

~'l~fl11'111 2558 9.17 ± 0.35 7.08 ± 0.20 6.25 ± 0.26 8.75 ± 0.32 3.33 ± 0.10 

iJm.J1l'.J'IJ 2558 
' 

7.92 ± 0.39 5.00 ± 0.29 5.00 ± 0.35 5.42 ± 0.32 2.92 ± 0.07 

mn!J1fl11 2558 7.08 ± 0.28 5.83 ± 0.55 5.41 ± 0.41 5.83 ± 0.35 5.42 ± 0.38 

~l:J'VI11'l11 2558 7.92 ± 0.28 6.67 ± 0.17 7.50 ± 0.22 6.67 ± 0.23 5.83 ± 0.38 

d 
9.08 ± 1.34 7.62 ± 1.67 L'lf\tl 6.54 ± 1.16 7.29 ± 1.44 4.62 ± 1.22 

"ii1Ml111~vl 4.2 LL~~~1~L~'I..I'h!:H'lf1111'111"ii11'1U~1J1t:U!:h.Ja~elfl~1'UJ (Total Dust) .fl1£11'U • 
fl1f'l11'U~L'lru"iii'ILn'U~'leJ~1~~.:~ 5 "iil'l iir11f'l111lL-il1l-ii'U"UeJ.:J~'Ua~eJeJ.:J111l (Total Dust) hldi'Ur11 • • • 
1l11'l'Hi1'Uf'lrufi1Ylmmfllfi1£J 1 'Ufl1f'l11 1'111JU1~mfllm~'VI11-:J1l'VI11'11vm L~eJ.:J f'l111JU'&'IeJI'l31v 1 'Uf111 ... . 
(Total Dust) fi1V1'Umf'l11 ~eJ.:~hiLn'U 15 lJa~n'i1JI'ieJam.J1fllnL1JI'l1LI'l£J(:.Jaf1111'111"ii11'l~.:Jmh1 

'U 

LLr.11'l.:J 1 ~L ~'U11f'lt:U.fl1Ylmmfll.n1v 1 'Ufl1f'l11"UeJ~ L1~-:J1'Uiif'l111JUaeJI'l31v ~~'U~L 1ruvlm1"i!Vl'UU~111ru • 
~'Ua~ eJ eJ~ 111l'VI1eJ f'l111J L -il1l-ii'U"Ufl~~'Ua ~elel .:11111 (Total Dust) r.1~vl~ 1'1 f.i eJ u~ L1 f:U(:.Jf.11J Lii1'U 1v , , 'U , 

(Blowing) ~.:~iifli1m11lL-il1l-ii'U"lleJ~~'Ua~eJeJ~Lu~v~'~aeJI'l1~v~L1a1m1Lnu~1eJ~1.:~ (10 L~eJ'U) Lvhnu 

9.08 ± 1.34 ijaan'!1l~eJanu1fllnL1JI'l1LI'IV'U~L1ru~.:~mh1LU'U'U~L'lruvl~I'I~.:~Lf'l~eJ.:~~m ~1'VI'!'U(:.Jf.11J 
'U 

Lii1'U 1V"!lU~!Ji1~ "] 1'111Jell'l11~'J'U(:.J~1J1J11'11~1'U"!lel~'U~~'VI L yjfl 1m 'Un'S~'U'J'Uf111(:.Ja~?~Lii1'U~1£1 LLa~~1 

~.:~Lf'l11~~~eJ 1 u LL~L tieJ.:~"ii1nm~u'l'Um1(:.Ja~?~1 'U~'UI'leJ'U~.:~nci11L tl'Um~u1'Um1(:.Ja~?~vlv111 ~Lnl'lm1 
VJ.:~m~\11 V"lleJ.:JeJ'U.fl1f'l1l1nvl~l'l L tieJ.:J"ii1 n L tl'Um~'U'l'Um1vll'i'eJ.:~~(:,Jf.11J Lii1'U 1v 1 ~L -i11 n'UI'l11l1J11'11;J1'U 

, .. , cQ 

"llfl.:J'U~~'VI ~.:! LLl!~'UI'lfl'U~-:1 nci1'J~'J'U 1 'VIru\1~ L U'U1~'U'UU~LLI'inm"iJ Ln\11 f111fJ.:J m~"i11£1"1lel.:J Lii1'U 1v"!lUI'l 
u • 

~1.:~ '1 vl'l111111m 'Um~u'l'Uf111(:.Jal'l~'U1~ ~.:~-d'Ldm u~vuL Vivu'IJ~1J1ru~'Ua~eJeJ-:~1 'U'U~L 1ru"i11'1 
• • 

~.:~nci11tl'UU~1J1f:U(:.J'&'I(:.Ja~?~vl1~tf'U Yl'U111 'U"!i'J.:J L~el'UYltlfll~ f11 V'U 2557 iJf11f'l111J L -if1l-if'U"Uel.:J~'U 
a~eJeJ.:Jl.nnvl~l'l~.:~ 11.25 ± 0.39 ijaan'!1l~eJanu1fllnL1JI'l1 ;.:~1 'U"!i1.:~1~v~nm~.:~nci11.Qu~~'VI 

• 'U 
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G "' I 

~~~~\9l"tl~~~~~L1"1n1~Ln'l.J\9l1t'lm~ 
'IJ , 

L'W"llru~~~"n1~\9l~'l~1~rhfl11:uL-iflJ•ih.J"lleJ~e:l'Wm~eJeJ~~1l.l (Total Dust) ~1~~~ ~eJ u~nru , , 

1.hun~1'W (Office) ~~i1rhLu~~l'l"eJ~~~~~nmm~Ln'U~1eJ~1~ (10 L~eJ'W) Lvhnu 4.62 ± 1.22 

ij"~ n'!lJ~eJ" n'U1Pl n Ll.lm ~~'U~L 1rudfi~ LLif~~tl~.fl1~ 1 'WeJ1i'lTH~~1 fl'Uel1fl1~ffi off'l 'Wm~'U'l'Wfl1~ 
'IJ 'IJ 

LJ~LJ'WL -if1l.J1 fl'U~LJnu~~1'W 1~ 1~~ L LJ~~'UL Vi~'U~" fl1~\Jl~1~1~LJ~lJ1C\Jfl11lJ L -iflJ-if'W•Im~e:J'W"~eJeJ\I~'llJ 
'IJ ~ , 

~~LL~~\11'W.fl1'V'l~ 4.1 

<ila~nnn\il~nu,AtfUJft~) 

14.00 

12.00 

10.00 

8.00 

6.00 

4.00 

2.00 

..... 
\1\ 
:o) 

"i. 

r- <X) <X) <X) 
\1\ \1\ 10 \1\ 

«; Gi "i. Gi 
loQ ;; c Q 

• Blowing 

• Spining 

• Winding 

• Twisting 

• Office 

<X) <X) <X) (X) <X) 
\1\ U'l \1\ 1.0 U'l 

w «; ..; 6:i Gi 3 ~ rr,i c 'a; 
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~'Ut!'UdJ·ULai:J..'I1'Uf1TU l'l1:U'I.Ji::f11f31flru::m1:Uf111~..'1LL'l~~'mJLLvl..'l"l!1&i uU'U~ 29 't'l.f31. 2550 L~~N 
R11::~'UL~I:J..'I1'Uf11'U n1VI'U~ 1 '1Xfi11::~'Uf1111'Uf11'U~Lfl'Uf111 10 L~'BL umt~ ~tiL U'UL~I:J..'I1'Uf11'U 

~..'l~~f11';i\il';i1':il1~LL~~rl1'U'lillrl1';i~~'Uf11';i';i'Ufl1'LI1'LILL~~~':il~Ln'Uvl1tl~1..'1 LL~~..:J~..:J\il1';i1..:!~ 4.3 • 

L;jmJ I tl -a::~\Jiii113J~·UflEioil (dB (A)) 

<Vivi1n1'a~'a1lil'J\Jl) Blowing Spining Winding Twisting Office 

~C]I'1~n1EJ'IJ 2557 84.30 ± 0.53 91.40 ± 0.42 83.90 ± 1.02 89.50 ± 1.53 61.10 ± 1.00 

TI'u111'1:u 2557 82.10 ± 1.20 91.80 ± 0.08 85.70 ± 1.12 90.80 ± 0.36 60.20 ± 2.15 

:um1i'l:U 2558 83.60 ± 1.12 89.90 ± 0.70 83.70 ± 2.20 91.30 ± 1.45 61.70 ± 0.76 

n:umYru5 2558 82.90 ± 1.46 90.90 ± 0.91 84.90 ± 0.98 88.70 ± 3.41 60.40 ± 1.19 , 

ii'U1i'l:U 2558 83.10 ± 1.46 89.70 ± 1.42 85.20 ± 3.36 89.60 ± 1.82 60.70 ± 1.29 

L:U~1EI'U 2558 82.60 ± 1.43 90.20 ± 0.76 84.60 ± 2.27 90.50 ± 0.74 61.80 ± 2.81 

~C]~.fni'l:U 2558 82.80 ± 1.69 91.30 ± 0.39 86.30 ± 1.56 88.90 ± 2.90 61.40 ± 1.13 

i1t~'U1tl'U 2558 82.70 ± 4.70 89.90 ± 0.88 , 82.90 ± 1.32 90.20 ± 0.42 60.50 ± 2.02 

mn!J1i'l:U 2558 83.90 ± 1.19 90.20 ± 1.10 83.40 ± 1.96 88.90 ± 1.56 61.20 ± 1.22 

~.:l'VI1i'l:U 2558 82.50 ± 3.20 91.10 ± 0.61 85.20 ± 2.23 90.40 ± 1.14 60.90 ± 1.79 

..1 
83.05 ± 1.99 90.64 ± 1.01 84.58 ± 1.99 89.88 ± 1.80 60.99 ± 1.54 Ltlrttl 

~1 n\il111..'1~ 4.3 ':il:: L ~u .. hfi1 Lo~t~';i::~ufl'l1:u~..,La~:.~..,~\il1'l~1 ~ 1~t!'ULnun11mm;i1'Un1VI'U~ 
"" 

1 'U'U1..'1"1i'l..'lnm L~mm~:.~uLV1~:.~utiufi1m\il1;i1'U\il1:u'lh::mf31"llt~..'lm::'VI1'l..'l:uVI1~ 1 'VIti ~..,n1VI'U~ 1 ,;~~ 
"" v 

U~U&i..'I1'U 7- 8 off1L:U..'I~t11'U ~:u~aLat~-:J&i~~tlti'UUlbJLii'U 90 L~'liL'U~Ltl LL~::L~t~f1TU1UJR1f111 

1'\J f11'U\il1:Ui5 f111~ n 1:U fl1'U~:U:U~~'l!ttl 1VI'U~~'U U11 f1!]11 Lfltl'U'VJ n '1 ~1 ~ 1:: ~'U fl11:U~-:J La 1:.1.., Lii ~ 
Lat~-:J1um'U"Uru~u~'lm..,1'U ~..,.n 

4.3.1 u~L'lruv11L'G1'U~1~:.~ CSpining) Ln~Lat~..'l1umu 1~~:.~l1ri11~~uLat~-:J1um'UJ.nun11 
' ' 

:u1\il1;j1'Un1VI'U~ Lvhtiu 31.34 L~'liLumt~ ;..,~~m1\il11~1~fi11::~ufl11:u~..,La~:.~..,Loa~:.~"Uru~l1m1 ... 
';iumu Lvhtiu 90.64 ± 1.01 L~'liLumt~ (Lnuri1:u1\il';i;i1'Un1VI'U~) 1~mat~..'l1umu~Ln~~udl1 ... 
G11LVIIJ1~1f1f111vl1..'11'U"llti..'I:Ut!L\ilti{Lfl~tl..'l~n';i~vl1VI'IJ1m'Uf111U~LnamLa'U~11:JLL~::~'U~11:J~..'IVI~tl~ 

Ui:: f1ti'U n'U f111&i~~..'l Lfl~€1..'1~ m~-:J n~ 11l1~ n'l!tru~~ L tl'ULLm;l~n'Uvl11 'iXLai:J..'I~ Lfi~~1f1 Lfl~tl..'l~niLL~ 
~::~1&1::Vft~un'U 1 u:u1~..,v111 'iXLn~La~:.~..,~~..,mn~..,~'U 
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1Ufld'-!Lfh..tn11:W1Vl'Hi1'-lflTVI'WVl LVhnu 31.08 LVlfBLU~Le:J ~.:jt:-J~n11Vl11~1Vl~11::~Ufi11:W~.:jL~eJ.:j ... 
Lu~tJ"!Jru::i1n111Ufldti LVhnu 89.88 ± 1.80 LVlfBLU~Le:J (e:JeJLULnruerl:W1Vl1;i1ti) tVlEJL~EJ.:j'fi.Jnd'-1~ , ... 

.r:::~to ~ q !U o Q.l ..:::i ~ ~ CLI _d 
LnVl"lJU:IJ!;n LVI VI \11 n n11VI:Wti"!Je:J.:jVI~e:JV1Vl1 el~1U1U:W1 n nu LJ;ieJ.:j"!Je:J.:j:!Je:J LV!e:J1 LFI )e:J.:j~ n 1 L tie:J.:j~1 n • • 

I .=:,j Q.l 

LL~~CJ11Vl'm tieNnU 

4.3.3 u~L1ru'lVlmma1..1~1tJ (Winding) LnVlLatJ.:j':iumu LVltJij~11t~uLatJ.:j1umuLnun11 . . 
:w1m;;1un1vtuV1 Lvhnu 26.88 LVlfBLume:~ ~.:jt:-J~n11VJ11~1Vl~11t~um1:w~.:jLatJ.:jLu~tJ"!lrutijm1 ... 
1\Jfld'-1 LVhnu 84.58 ± 1.99 LVlfBLU~Le:J ~.:j\J~L1rud~Vl~.:jLF\~e:J.:j..ij'n11 '-11ttJtvi1.:jflti~.:jij~11t~U 

F\11:W~.:I"lle:J.:JLatJ.:J1aJ:w1 m!n 

4.3.4 u~nru'lVlt:-~&1:wLau1tJ (Blowing) LnV1LatJ.:j1umu LVltJij~11~~uLatJ.:j1umuLnun11 

:W1Vl1;i1tirl1VI'-!Vl LVhnu 24.95 LVlfBLU~Le:J ~.:jt:-J~n11Vl11~1Vl~11t~UF\11:U~.:jLatJ.:jbu~tJ"llru~ijn11 ... 
1umu Lvhnu 83.05 ± 1.99 LVlfBLu~Le:J ~.:ju~LJrudijm1~Vl~.:jLf'l~e:J.:j..ij'm~1'-'1'-'tie:JtJ 'lh~ne:~unu 

~'-!~611'-! 1 vtqj L UU~uma.:j n11 L~tJ.:j~"J flti"llm LFI~e:J.:j..ij' m 1 UU~ L1 ru~.:j na11i11:: tJtvi1.:jflti'V'Ie:JF\11 ~.:j 
vh 1 ~1~~UF\11:W~.:I LatJ.:j~Ln~:ffu,juij~11aJ:w1m'Jn 

4.3.5 u~nru~Tun.:j1'-' (Office) 111LnV1LaEJ.:j1umu 1~tJijt:-~~m1VJ11~1'~~11~~um11umu 

L vhnu 0.59 L~fBL u~ bel C111LnU:W1V11;i1tirl1VIti~) ~1';j~~UF\11:U~.:jLatJ.:jbu~tJ"!Jru::ijm11Ufldti ... 
Lvhnu 60.99 ± 1.54 L~fBLume:~ L~e:J.:j"ii1nu~L1rudLuuu~L1ru~ijm1tlV1Nut:-~il'.:j~e:J.:j LL~~·thtVJ , 
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~flflWlf'l1t~\JA11UA~Lila~ 

(~t\f8LU<Htl) 

95.00 

f ; T 

t I ! I • o Blowin~ i ~ "' 90.00 1 t ~ ~ 1 1 n ± 

I 
1 

85.00 
± t t t I I i I o Spinin~ 

t I o Windin~ 
80.00 

Twistins 
75.00 

• Office 
70.00 

65.00 

60.00 t t t t t t i I t t 
55.00 

• r- r- <X> Cl) <X> Cl) Cl) Cl) Cl) Cl) 
<0 1l'\ <0 <0 <0 <0 <0 <0 <0 <0 
..;; <>; G: ~ ~ ..;; <>; ..;; <>; «: 1i. lr.) ;i c:: 1;; ~ ~ r.i c: tl# 

.flTVfvl 4.2 'i::~'Ufi11JJ~.:JLif~.:~~~"ii1~1flL 'IJLL~iil::~fl • 

4.4 t:.~iilm"ii~1"ii1~iJaJ.Jiilfi11JJ.W.:~-wa1~'lla.:~rnii'a1fl1"ii .. .. 
t:.~ ~ nT;iG1111 ~-u e:JlJ ~ f11 1lJ~ ~vreJ 1 ~ "l.Je:J ~m. -tl en f111 L ~e:J Pi n"~S1 f11 1l.l61l.l~'IJth::'VI';h~ie:~lJiilvf1 1tJ"l.Je:J~ 

" 'IJ 'IJ 

n11tl e.JlJ~'IJ"' .fl1~ LL 1 fl~e:JlJ.fl1 t~1 'IJ81fl11 LL~::UUJ'VI1"'"l.J.fl1~~ Lfifl~'IJ.fl1t11 '1Je:J1f111lfltivl1 n11G11i1~ u , 

I Q.J I 0 QJ I .o::i 0 -=to c:4C I CV I cv1t 
n~l.l~1e:JCJ1~~1'1J1'1J 55 ~1e:~m~ LL~::l.lt:.~~m1"'111~f111l.lflflL'VI'W~1nniillJme:Jm~ fl~'W , , 

mil.ll9i1mh~m-tlmf111 ~1'W1'W 55 fi'W ~1'W1muLU'WL~f"l'VIru~ ~1'W1'W 37 fi'W (~e:Jt~~:: , cu QJ' Ql 

67.27) ije:J1t~"ii::'VI11-:J 36- 45 tJ ~1'W1'W 28 fi'W (~e:Jt~~:: 50.91) ~~1-tlniil1e:J~.fl1CJ1'Wmf11"ii 
, 'IJ 

1flm.l1::lJ1ru 8 i1llJ-:J~e:r!'W ~1'W1'W 47 fi'W (~e:JCJ~:: 85.45) LL~::~1'W1'VIuhtJ'Wtr~1-tleJ1fl1"ii 
u 'IJ 

~eJLiieJ-:Jtl'WLU'U"ii::t~::nm 4 - 7 U ~1'W1'W 14 fi'W (~eJCJ~:: 16.36) ~-:JLL"'fl-:J1'W~111~~ 4.4 
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~n'liruz..t1hlmilav~v1fl1'i'tlv"'n~1Ji1vEh~ ~1'1J1'1J (fi'IJ) "' 'iv~az v • 

1. L 'Vifl! 

- L'Vifl!"ll1CJ 18 32.73 

- L'Vifli'VI~-:1 37 67.27 

2. 'fntl , 

- 'fntl 19- 25 tJ 10 18.18 • 
- 'fntl 26- 35 tJ 7 12.73 • 
- 'fn£1 36- 45 tJ 28 50.91 • 
- 'fntl 46- 55 tJ 10 18.18 • 

3. u~nruViv11-:~1'LJ 

- BLOWING (';ij(;l~amiN'W1£J) • 11 20.00 

- SPINING (';ij(;JvJ1La'LJ~1£J) , 14 25.45 

- WINDING (';ij(;lfl1eJLa'LJ~1£J) , 13 23.64 

- DOUBLE lWISTING ( ';ij (;1 u (;1 L n ~ t1 1 11 20.00 , 

La'LJ~1£J) 

- OFFICE (r.hwn~1'LJ) 6 10.91 

4. 1~CJ~L'lm~-e:rl''W1'WnT~1-tlmrn1 

- 8 .a-111J-:~ 47 85.45 

- 1J1nn-J1 8 .a-1L1J-:J 8 14.55 

5. 1~£J~L1~1m1vl1-:J1'1..1/m11-tl'a-emmfl11 

- t!-emn11 1 tJ 3 5.45 

- 1 - 3 tJ 8 14.55 

- 4- 7 tJ 14 25.45 

- 8 - 10 tJ 9 16.36 

- 11 - 15 tJ 12 21.82 

- 1J1nn-J1 15 tJ 9 16.36 
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4.4.2 fl'l111oW.:!'WvL1il~v~w.n1'WV1n1flu.~::bil1a.:~.n1aL'LIV1fl1~"llv.:Jn~11~'lvEh.:~ 

mi11~·:re:u:h~m imr~11 "ii1'U1'U 55 fi'U ?h'U 1 vm.li1r~111lb ~'U-l1e:nmfll.n1a 1 'I..!'EJ1fl11~v'U 
• 'IJ ., 

8'll'el11 "ii1'U1'U 26 fi'U (~mmt 47.27) ~afl~~e)~ L~8~'11flel1n1fll~1t:JLVIL1iL~fl-:!Yl8 "ii1'U1'U 34 fi'U 
'U 

27 fi'U (~em~:: 49 .09) i1fi111JL ~'Ufl111 ~iim1tl1'uth~m1~1m VILL~::1::U1fltnfl1fll.fl1E.JL 'Utnfl11 • 
"ii1'U1'U 29 fi'U (~em~:: 47.27) L~E.J-:!Lfl~a~-.6'm.n1a1'Utnfi11~-:~L~EJ-:~L~miaEJ "ii1'U1'U 22 fi'U (~am;'l~ 

4o.oo) LL~::iim1uv-:~n'UL~EJ-:~~~~1EJatlmru"ii1'U1'U 34 r~'U <~aEJ~~ 61.82) ~~LL?1~-:~1'U~n11-:~~ 4.5 • 

... ... 
1v'U aum1 

el'U?IU1E.l • 

?l~tn~ 

?l~m~tl1'Uflm~ 

4. fi111JYi~Yla 1 '1\Pia?1.n11~aru'VI.ni1.n1a1 'Utnfl11 
• 'U 

- Yi~'rla1~ 

- UJYi~Yla 1~ m1iim1tl1'utl1-:~aruVJ.nm 'Umr~11 
• • 'U 

tlfl&l 

... ~ ... 

~-:IL~fl'U'Elfl 

~'I 

~-:~mfl < 'l'Uvh1 ~Ln~mm1tl1~'VI) 
'U 

~1'LI'l'LI (fi'LI) 

19 

26 

2 

8 

34 

21 

7 

27 

21 

26 

29 

12 

22 

18 

3 

34.55 

47.27 

3.64 

14.55 

61.82 

38.18 

12.73 

49.09 

38.18 

47.27 

52.72 

21.82 

40.00 

32.73 

5.45 
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A11lJ~ilnfielfiltu.n1'Wv1mALL~::taa.:~.n1a1ue~1AT-a fij1\J1\J (fil\J) 
II 

'leJEJ~:: 
v • 

6. VJflr1~.:itlf.l'WL~dJtl~llii~1\J vt~f.lLoU1L\Jvr\J~L~EJ~I'i'~ iim~ 
1if.ltlmrut1f.l~n'Uvr~f.l UJ 

' 
- 1dJ 1l:ie~tlmclt1f.l~nu 9 16.36 

' 
- 1?if.ltlmrut1f.l~n'U 1 t1u1~r1~~ 12 21.82 , 

- L?if.JU mruuf.l~ nw.'l~1 Lad.lf.l 34 61.82 
' 

1umidJI'i'1f.l~1.:~m.Umr11~ ~1'UTu 55 r1u ~v'hm~G11~1~t!u 'rlu11?i1'ULvtru~~1~ ' , ... 
a"!Jft1'rlLtl'Wtl~~~1'VlflU ~1'U1'U 49 rl'U (~f.lEJ(;l~ 89.09) 1~EJ'rlU111~ii1~fltl~~~11'11 ~1\J1'U 38 fl'U 
' ' 
(~f.JEJ(;l~ 69.09) 5fi~LiJumimfl1~~"'uuvr~ ~1'U1'U 35 fl'W (~f.JEJ(;l~ 63.63) LL~?i1u1vrruiimm~1f.l 

\.1 'U 'I cu 

Ltl'U~~EJ~ ~1'UTU 18 fl'U (~f.JEJ(;l~ 32.72) LL!;1~~~UUfl1~1~~\JL~El~Ltl'UUfl~ ~1'U1\J 36 fl'U (~f.JEJ(;l~ 

65.45) 1~mn~f.l1fl1~Lvtr;i1-d~~~U1'ULL!;1~~vl1.:!1\J ~1'U1'U 46 fl'U (~f.JEJ(;l~ 83.63) l'i'~LLa~~ 

1t~~1~1~~ 4.6 

II n~~ 
~v2J~a~.n1-w~e~~~ ~v1fil1'l v • v fij1'U1\J (fil'U) 

II 
'leJEJ~:: 

1. m~m1~a"!lm'rltl~~~1u , 
-

0 
t!u 

0 tJ ~~1~adJ1LadJf.l L t1 ~~~1'Vlfl 49 89.09 
' 

- ~~1~Ltl'WU1~U 4 7.27 

- 1~Lfltl~~1~ 2 3.63 

2. 1 ~fltl~~~11'11 

- m ~fltl~~~11'11 17 30.90 

- 1~ii1 ~r1u~~~11'11 38 69.09 
.,l 

3. m~auuvr~ 
'U ' 

- 1~auuvr~ 
'U ' 

35 63.63 
.,l 

- auuvr~ 16 29.09 , , 
I"' ... 

- LflEJaULb~L(;lflLL!;11 4 7.27 , 



4. 'EI1n1':iLL"'~.:I"llti.:J':i:::UU'VI1-:IL~'W'VI1CJ 1'1£'i1UG'i1-:J 

'V11CJ htln~ 

-

-

-

-

-

-

-

-

'V11CJh~~-u~ 

'V11CJ h'VIe:J'U~ 

... 
~'EI1n1':ilil1~ 

J1~n1'VI~ 
'IJ 

... 
1"1~-:u~n 

'IJ 

1e:~ 

':i:::mmfie:~.:~nm'VI1CJh 

LL"''UO:U~n 
'IJ 

~ 

Llil'UI"ltl 
... 
l"l'WI"ltl 

6. 'EI1n1':iLL"'~.:I'VI1-:In1':i 1~fi'W 

1~~'WL~CJ.:!LU'Wtln~ 

' " 
Vivh-:~1uLvhtru 
~do ..Jv 

'VI.:I'VI'VI1.:1 1 'W LL~ :::'VI 'U 1'W 

,j1'U1'U (fi'U) 

37 

11 

7 

8 

3 

4 

18 

1 

6 

2 

3 

36 

12 

7 

9 

46 

67.27 

20.00 

12.72 

14.54 

5.45 

7.27 

32.72 

1.82 

10.91 

3.64 

5.45 

65.45 

21.82 

12.73 

16.36 

83.63 
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v·n1n.:J1'WUti.:J tl'W~1 CJ n1':i 1£'i'VI'U1 mnue:J.:Jtl'W~'W~ :::e:Je:J-:1 L off1tl1n O:U:!Jfl LL~:::tlnu~wn~n~-ffmJ.:J~'U 1 'Wn1':i 

ti~U~-:!1'W"llti.:IU~'ti'VIe:J ~1.:1 Ll"l~-:1 l"l-r~-:u:::"li1 CJ 1 ~t11n1':i~.:JnG'i11~~Utl CJ~-:1 1 U'VI~tlti10:U hi Li)~~'WLa CJ LL~::: 

!'J-:~"'1~1':it:"l"'~t11~11':i::: CJ::: L 1~11 'Wn1':iti~U~-:11'W.fl1CJ 1 'W'EI11"11':i 1a.J£'1.:~~~1Jle:J':i:::UU'VI1.:1 L~'W'VI1CJ 1-:u LL~::: 

':i:::UUn1':i 1\fl~'WL~CJ-:1 L oQe:~~O:U1 fln1':i&hnlil-ffmm nG'i1J~1'el~1-:!VIU11L~lil::: 1 aif'el1f'11'~1Jl'el L -dt~.:!tl'WL U'U~:::CJ::: 
'IJ • 
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)1£J~tlnu~-'11tl.f11 £11 tltl1fl1)'V!~e:J 1 oH~e:J £.1tl1fl1)~-'! mhJ L Uti)~£.1~L 'J;;'J1~Ue:J £Jn11 LL~~_, 1 \1L ~t111 

'a~EJ:::L 'J;;'J1n11 1 oHtl1Fl11"1Je:J"'nci1l~"l e:~th-'1 hJii~:-.~;;'Jvie:J1~'U'U'V11-'IL~ti'V!1£.1 11il LL;;'l :::';i~'U'Un11 1~~t1La£J"' 'VI~e:J , 

mlilii~:-.~m ~EJ-'~L~nue:~EJ 1 uu1"1)1£J 

61'1 vr -run 1 )£'11 'j'J lili e:~ :u ;;'!"' "1l .n 1 'V'l 'VI1 _, n 1 'j 1~~ tl"1l e:~ _, 'V'l tin_, 11..1,! t1 'V'l'U 11 'V'lil' n _, 1 t1 ~ 
'IJ • 

tJnu~-'11t11 ti'U~L 'Jru~il La£.1-'!~-'lvi e:J L -dt~-'1 Lfltllil1 n:U11'1)~1tlfl1'V!tl~ LL;;'l~ij'V'l'l~ n111Jn1'atlnu~-'!1tl~hJ 

Uti-'! ntll'ltl L e:J-'1 ~d £.1 n111:u 1.~~tl mrufl1el'U\'! lil ~1ii1 '1J'V!1'VI1"1 n1) 1~~t11 ti"1Jru~tlnu~-'11tlvie:J nti'V!;;'l1 £.1 

off1 1:u"' ~"'lil~rle:J 1 \1Ln~UW'V!1Lfe:~-r-'!'VI1-'In111~Ejt11 tle:Jt11Fll'11~ ~_,,!ti~-'!Fl"l11~e:~tlmrue:J~'VI 'V!~e:J~ " , , ,. 



! 

..; 
'U'VI'VI 5 

iit'itJ ~a n1';JAnM1 ~~a~ii'v ~auv ~~ u~ 
q 

(11'V11"1l'W) 1W~ t.~ii1~nt:1'\.h~G1-:J Fl L ~tl fi m~1tl~111 ru~w;H::tJtJ-:1 ~111 ~~~U Li1 ti-:J~Ufl'J'W.f11 t11 'Wtl11'11~ LL!;I ~ • • 
-ii't111!;1Vl~tl.niiOZJtJ-:~u~'l!tVl 1 Vlt11 VlL ~eh Vi nil Vl~ii""a lii1nW~ (11'V11"1l'W) 1W~t~1 "li'Lfl~tJ-:~Lnut9i'1tJ~1-:~mml'l 

'IJ • 'IJ 

(Personal Sampler Pump) ~~tl SKC i'W 224-PCXR8 L~tJI'l~1~1W~tl~:::111N~'W":::tJtJ-:1~111 (Total 
' ' ' 

Dust) LL!;I:::Lfl~tJ-:!i'W~~:::~Ufl1111~-:JLi1EJ-:J (Sound Level Meter) ~~tl CEM i'W DT-8852 LoWt11W~ 

~:::~ufl1111~-:~0ZJtJ-:JL~tJ-:~.n1EJ1 'Wtl11'11~0ZJru:::~1 L il'Wm~~~~n 1W~t~ n1'V1'WW~~W~Lnut9i'1tJ~1-:~Iii1'W1'W 5 ~WI fit1 • • 
1) ~WI~G111L~'WLtl (Blowing) 2) ~Wivl1L~'WtJl1tl (Spining) 3) ~W~mm~'WtJl1tl (Winding) 4) ~WIUWI 

Ln~EJ1L~'WtJl1tl (Double Twisting) 5) '\.J~L'Jru,hun-:~1'W (Office) LL":::~1LU'Wfl1~Ln'\.Jt9i'1tJ~1-:~~-:~LLIPl 
L~tJ'WYl'JI'l~n1ti'W 2557 fi-:~ L~tl'W~-:!'V111'111 2558 G11U~l;lfl1~Pin~1~-:Jd 

~1flf11~Pim~ntl~111N~'W":::t1t1-:1~111 (Total Dust) LL":::~:::~'\.JPI1111~-:J Li1 ti-:J.fl1t11 'Wtl1f'l1~~~~n • 
LL~'Wfl~'WtJl1tl "lltJ-:1'\.J~'I!tVl 1 Vltl1 VlL ~L Vin'l11 Vl~ii""a \i1fiWJ (11'V11"1l'W) YlU'htl~111N~'W":::tJtJ-:1~111~ • 
ln1'J\r1 W~L 'ULL~!;l~~W~ih•h 1:U Ln'U~11n1;J1'Uin1~'1..h~ml'lm~V11'J-:J~V!1W~1 Vltl L~tJ-:1 1'111~'\.Jmm.fl tiL 'Um~ . ... 

vl1-:11'WL~ti'J n'\.J.f111::: LL'JWI~€111 (G11~Lf'lii) Yl.l'l. 2520 ~-:Jrl1V!'WWIL ~~:::~utl~111Nf'l1111L oU11oU'W"lltl-:I~'W • 
"~tltl-:1~111 (Total Dust) .f11t11 'Wtl1f'l1~ ~tl-:1 uiLn'W 15 ii!;l~fl'!11~t1!;1 fl'\.J11'ltlL111'1~ ~-:!~tl 1t'111f'ltl.l.n1'V'I 

'IJ • 

mml'l.n1t11 'Wtl1f'l1~~~~n LL~'Wn~'WtJl1tl"lltJ-:Ju~'l!tVl L U'W~t1t111'!u 1t'l1 'WOZJru:::~~~~'\.Jf'l1111~-:J Li1t~-:~~ 

ln~1~1W~1~ 'W'\.J1-:J~ W~ii~1 Ln'Wfl-.i1111\n~;J'1'WI'l111~n1V!'WWI1 'WU~~fl11'lf'lru:::m~11fl1~~-:J LL 1WI~tl11 LL vl-:1"1!1~ . ... 
uUU~ 29 L~tl-:1 ~1~~~ULi1ti-:J~Um'W ~-:Jrl1V!'WWI1~u~L'Jtl.l~ii~1~~~Uf11~~Um'WLn'W 10 LWI~iLUmtJ 

L U'WL~ ti-:J~'\.Jm'W~1 n.n 11:::tl n~ 1W~t1G1~tl ~" m~~n~1~1W~tl~111ruf'l1111 L "li'11-ir'W"lltJ-:J~'W" :::t1t1-:1 LL":::~:::~'\.J • • 
f'l1111~-:l"lltl-:1Li1ti-:J.fl1tl1 'Wtl1f'l1~ ~-:~d 

5.1.1 '\.J~L1N~W!Lfl'\.J~1vEh-3~ 1 (~Wi~~11Ltl'WLtl: Blowina) 
q • ::> 

~1f'l1111L-if11-if'WL1l~tl"lltl-:I~'W"~tltl-:1~111 LVhn'\.J 9.08 ± 1.36 ii"~fl'!11~tl"fl'\.J11'ltlL111'1~ 
• 'IJ 

1'W"Ii1-:JL~tl'W'V'Inl'l~fl1ti'W 2557 ii~1f'l1111L-if11-if'W"lltl-:I~'W":::vv-:1~111G1-:J~G1WILVhn'\.J 11.25 ± 0.39 ii"~fl-!11 ""I , , , 



! 
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Q Q Q.l I ~ 

7.08 ± 0.28 1J(;I(;If111J~eJ~mJ11"'1m1l~~ 

ri1~~~ufl111l~~LaCJ~Lth..t~1m~mJ 'V'IU11L~m..t'V'I'JI"'l~mm..t 'V'I.I"'l. 2557 Ln~~~~'Ufl111l 

' ' ' 
LaCJ~L\l~CJ~1ViG1~ i1fi1LVhnu 82.10 L~68L'U(;!LeJ • 

5.1.2 u~L'lWliJ~Lnu~'JeJfh.:!~ 2 CliJ~'Vi1La'LI~1a: Spining) 

ri1fl111lL-D'1l.U\.tLu~CJ'lleJ.:!ch..t(;l~eJeJ~~11l Lvhnu 7.63 ± 1. 72 iJ(;I~n-r1l~eJ(;Inu11"'1nL1lm , ~ 

1"W"lh~L~eJ'W'V'If'lf!l~mt~'W 2557 i1fl111lL'Il1l"li'W'lleJ..:J~'W(;I~eJeJ.:j';j'"J1JG1..:J~G1~Lvhnu 10.83 ± o.21iJ(;I~n-r11 VI , 'U , 

~ eJ (;I nu 1 1"'1 n L1J ~ ~ LL(;I ~ L~ eJ 'WlJ ~ 'W 1 CJ 'W 2558 ij rl 1fi111J L "li1l"li'W~ 'W (;I ~el eJ ~ ';i11J ~ 1 G1 ~ L vh nu 
'U , , , 

.::11. Q Q.l I tf 

5.00 ± 0.29 1J(;I(;Ifi)1J~eJ(;In'IJ11"'lm1l~~ 
~ 

' ' 
LaCJ.:jL\l~CJG1..:JViG1~ i1fi1L'Vhnu 91.80 L~68L'U(;Ibel LL(;I~L~eJ'Ui1'W1fi1J 'V'I.f!l. 2558 Lfl~1~~'Ufi111J~..:JLaCJ.:j 

~ . 
.C.. d G.l I cl ( If If ) 

5.1.3 'U"ab 'lWliJ~Ln'U~'UlE.11.:J'VI 3 'J~fl"aelb'iii'LI~1EJ: Winding 

rl1fl111lL"li1l"li'WL\l~CJ'lleJ~~'W(;I~eJel..:J';i11J L'Vhnu 6.54 ± 1.15 lJ(;'I~n-r1l~elG'ln'U11"'1nL1l~1 , ~ 

' ' ' 
LaCJ~L\l~CJ~1ViG1~ i1fi1L'Vhnu 82.90 L~68L'IJ(;!LeJ • 

5.1.4 u~L'lWl\I~Ln'U~'lmh.:!~ 4 (l\I~Uf!Lnaa'JLa'LI~1EJ: Double Twistina) . . ~ 

ri1rn11lL"li1l"li'WLu~CJ'lJeJ.:j~'IJ(;I~eJeJ..:~';i11J LVhnu 7.29 ± 1.47 iJ(;I~n-r1l~eJ(;Inu11"'1nL1l~1 , ~ 

1'W"lh..:~L~eJ'W1lm1fl1l 2558 i1ri1fl111lL"li1l"li'W'lleJ~~'W(;I~eJeJ~-a11JG1~vlG>~~Lvhnu 9.58 ± 0.22 iJ(;I~n-r11 . ~ . 
I ff .c:!rl Q 1:!11 I !1J 1.1 1 .; 

~ eJ (;I n'U 1 1"'1 nL1J ~ 1 LL(;I ~ L~ el'U1J ~'U 1 CJ 'U 2558 1J fl1fi111J L 'll1J'll 'Uc:.J 'U (;I~ elel ~ ';i11J ~ 1 G'l ~ L vh tl'U 'U , , , 

' ' -=1 40:11 _q 1:!11 I I Q.l Q 4 Q.l tf 41:1ro. Q.l Q.l 

LG'ICJ~L\l(;l CJG'I.:jVJG'I~ 1Jfi1L 'V11 nu 91.30 L~"'!L 'U(;I Lel LL(;I~L~eJ'Un1l.f11'V'I'Utl Vt 1"'1. 2558 Ln~~~~'Ufn11J~.:j 
~ . , 

' ' ' 
L~CJ~L\l~CJ~1ViG1~ i1fi1Lvhnu 88.70 L~68LumeJ • 
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~ ~ CV I tf 

2.92 ± 0.07 1JG'lG'ln11J\Jl'el~n'I.J1PlnL1l\111 

1~~'\.Jfl111l~.:JLaCJ.:JLU'W11m~m.l YlU11L~'el'WL1l~1CJ'W Yl.Pl. 2558 Lii~1~~'\.Jfl111l~.:JLaCJ.:J 

..J 0 ..J .cf I I Q.J A 

LQG'lCJ\111'V16'1~ 1Jfi1L'V11n'U 60.20 L~'!!L'UG'lL'el , 

5.2 ii'mhnfl'V11-:~m~flm~J1 

5.2.1 hJiioUB1lG'l n11\111T'il6'1"ll.fl1Yl'lh~-.iJ1U"ll'el.:JYliJn-:~1'U L -riB 1 offth~n-eJU n11Pln~1fi1Ufln'U 
" , 'U 

LL 'U'U6'1 'el'U ti11JoU'el1JG'l6'1"lJ.fl 1Yl~\J r\otm.:J1'U 
\.1 , 'U dJ 

5.2.2 1~iiLfi~B-:~1~tl~1l1WLaCJ-:~6'1~6'11lLLUU~~~1 (Noise Dosimeter) vi11m~6'111l11!:1 

tl1~Lil'Wm1i1l~6'1LaCJ-:~ (Noise Exposure) \JlG'l-eJ~1~CJ~L1G'l1n11tl{i,m-:~1'W"lJB.:J€vi1.:~1'UBV1-:JLLVl"ii~.:J 

5.2.3 Lfi~B.:J~1l~~mmP1LL'UUV'InYl1 (Personal Sampler Pump) iilii'1n~ vi11m~6'111l11!:1 

m1 "ii1 ~'t.h~1J1 we:Jw;~ ~'e) 'e).:!~~ ~1 \JlG'l 'e) ~1~ CJ ~ L 1G'l1 n11U nu~.:J1'U"ll'el.:J ~vi1-:J1'U L -riB 1 i L U'UoU'el1JG'l 
, dJ 'U " 

5.3 iJeJL6'1'WVLL'U::~1Ltl 

5.3.1 fi.:~LL1i'll~1l1We:l'WG'l~BB-:J111l (Total Dust) v1\1111"ii1~ 1~1i'Wiifi1Lu~CJ hlLn'W1l1m;J1'W-vi , ~ 

n{JVI1l1CJ rl1VI'U~ LLI'iVI1 nV'Iirn-:~1'UVI~m!l otl6'1'el CJ'el1fi11~~1Pi'el n'UL U'U1~CJ ~L 1G'l1'U1'U"ii~~.:Jf.JG'l1 ~ Ln~ 

Ut;UV116'1"ll.fl 1V'II'i 'el1~'\.J'U'V11.:1 L~'UVI1 CJ 1 "iJ 1~ L "!i'Un'U 1~ CJ ~Pi n~11~ \1111 "i!Yl'U11U~~'Vlii n11 n 1VI'U~ 
v , 'U 

1J1\Jl)n1) n11tl{ju~-:J1'U'el V1.:1~ n15 LLI'i1 'U'U1-:J"lJW~V'Iirn-:~1'W1~1~tl{ju~m1l1l1\Jl)n1),r'U L "!i'U 

V'lirn-:~1'W11l1~VIihmnuB.:~n'We:l'WG'l~B-eN1'W"llW~L"li'11i~'W~.n1CJ1'Wmfl11 , 

5.3.2 1'WU~L1W~\1111"iJV'I'ULfl~'el.:J-;ij'm~iJ1~~'\.Jfi111J~.:JLaCJ.:JLfi'W1l1\111;)1'U (l~Lfi'U 90 L~iiiLUm-eJ 
~ 

~1VI-rum1tln,m.:~,'W1l1nn11 8 .ff1111.:~) ~tl1~nt~um1fi11LLm"ll Vl~t~tl-rutl1.:~~-:~~Ltl'W~'Wn1Lil~"llt~.:~ 
~ 'U , 

LaCJ.:~VI~€l'V11-:~~,'U"llm LaCJ.:~ 1 ~ii1~~ufi111J~.:~ LaCJ.:~t~CJ 1 'WLnw'ri1l1\11);)1'U Vl~€lVI1mLm "lJ 111 1~LLa1 fl1) " .. 
n1VI'W~1l1\111n11 1 'Wm1u.:~R'u 1 ~V'Iirn-:~1'U 1 i~tlmruut~.:~ n'W 1 'W1~VI11.:~ n11tl{j,m-:~1'W 

5.3.3 ~.:~ L6'1~1lV'Iirn-:~1'W 1 ~tl{ju~m1JVI~ mnweri LLG'l~oU€lU.:!R'U 1 'Un11tl{ju~-:~1'U€lV1.:! Lfl~.:!fl-r~ 

L~CJ LuV'I1~~1'Un11U€l.:J n'W~'U\11)1EJ 1 'Un1~'\.J1'Un1 )f..J~\11 LL~ ~n11U€l-:J n'U\Jl'UL€l.:J"ii1 n1lG'l.fl11~~Lfi~~'U 
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5.4 .fl'm~'UVLL'UZL'Un1'lVh1,Yvfl~-:i~e:JLtl 

5.4.1 Pl'.l'~ij n1'li'imnu"il~ vviih:J~ ~fln1'ltlflU~L 'l.ln1'l'l:1~Ue:J·:Ifi'U~~ m:'VIU~e:J~"l...n 1Vl LL~: 
- 0 ...::.1 tJ' 

'Yl'J~f11'l11n1'l'VI1~1'U'VI~n~e:J~ 

5.4.2 Pl1'li1n1'li'im~1"l..'W~ PIWG111lli1LL~:::m'lfl~m:"iJ1EI"l..e:J~~'U~:::e:Je:J~.y1Lfi~;fi''UL'Uf11:U1'Un1'l • • • 

! 



! 



! 
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LL(;t~L~I:J~, 2546 

0 fii'jv1~L~ti~~'Ufl1'Uo m.:JL'Vll'li: 611iJn~~f111flf:U.f11Yiel1f111"1LL(;t~L~I:J.:J, 25500 ---- .. . . 
m~'Vl11~'Vl-!Y~mmu11l.l"ll1~LL(;t~~.:~LL'.l~~m.Jo L1v~ fi1~::~uL~t1~~un1'Lio 'th::ml"lflru~m1l.lf111 

~.:JLL'J~~ell.ILLvl.:J"ll1~ 1lU\J'yj 29 (Yiol"lo 2550)0 16 i;.:J'VI1fll.l, 25500 

____ 0 L1v~ 1~m~\P\111il1~~::~m~u~~'LI,!1'LI ~::~uL~tl~'!lw::l1ii'jm~~un1'LI 
Q,l 0 Q,l 111::1 .:::f: 0 I .., 

fl1~\P\~11il1fiLL(;t::fi1'U1W~::fi'ULati~'UW:::Un1~~'Ufl1'U fl1~fl1'U1Wfl1~::~\Jfl1~~\Jfl1'U 

LL(;t::LL\J'U'U'UViflfl1~\P\~11il1fiL~ti~~\Jfl1'Uo 'th::n1\"lflru~m11ln11fiTUfll.ll.l(;t~~o 

2s numti'U, 255oo 

m::'V111-.!Il.I'VI1~ 1 'Vll:lo L1v~ fl11:U'\.J(;tv~.nu1.um~vh~1'LIL~tl1nu.n11::LL 1~ae1:u -w.fl. 2519 0 

th::ml"lm::'V111~l.I'VI1~ 1'Vll:lo 30 Y~CJI"l~ml:l'LI, 25190 

0 L1v~ fi11:U'\.J!;lvflilu1.um~vh~1'LIL~tl1nu.n11::LL 1~am.1 (a1~Lfli'j)o 'lh~ml"l ----
m~'Vl1'J~l.I'VI1~1'Vli:J. 12 mn~1fll.l, 25200 

i"ll"ll(;t 1qJqJ1-!~nu, .n1~11"11 a~~nLl.IIT LL(;t:::Sa1~YI..:~,; lJ"'"'110 m:u1w~u~1:u.n1u1.u1~~e11'V11~ 

LL(;t::fjut:i"v1vn~1flu~vu:u'V111'Vlu1~ti'Uv'LILLriuo tfiqJqJTuY~u51mm1:ul"11a~n1urusfi~n: 

:U'VI11'Vli:J1~1:J'!Jel'ULLrl'U, 25530 

L Vil:lll:U~ultJ :'h~~n~o fl1~'\.h::Lij'UflW.f11'Wel1fl1f1.f11tiL'Ue11fl1~'Uel~ L ~~'Wt11'U1afi1tl • 

1mm11ll"116'1m1l'VITUrusfi~n: l.I'VI11'Vlm"l:leJ'U(;t11"lluTu, 25500 • 
Ul:l'U"ll oHI:JY~n~muuvi'o m~'l.h::Lijum~1~-!ua1J~ae'Jua::vv~'Uv~ufla1mLLa::'l1nftn~11.u , gl • • 

1'Vlmi"116'1V~1:U'VITurusfi~n: :U'VI11'Vlm"I:!Pim.J1m, 25560 

vh~ 'U'U~~V\1 0 fl1~'U'i'VI1~i~m~fl11:U'\.Javflfttl m;J1el'U13JtiLLa::a.n1"WLL 1fltlel:UL 'Ufl1~'Vh~1'U 

'tiel~ u'i,;'Vl1'Vlt1L'VlL~vinSZ~1'Vl~ijaafl1ii'1nfl (:U'VI1'tl'U)o 1'Vll:lTUYI'UGtl~qjqJ1 

u~'V111u1n"ii:u'VI1urusn~n: 1l'VI11'Vlm"l:l11"llil.nuf11'LI~1l, 25520 . ~ ~ 



! 

in1~1 G'1'1JeJ.:J~1~~~ LL"'~1n11 "li'1i~~~- "e:n.~mfllG'11~1mi4~VJ1-:Jmmfl11umfll1~ e.~"'m~VItJ~eJ 

G'1'llil1YILL"'~m~U'el.:!tl'IJ ", THAI ENVIRONMENTAL ENGINEERING MAGAZINE. , 

2(1): 29-34, 2548. 

1~u"1! uc.~i1~116. m~An~1m111w~u"'::m.H'ti'IJ1f1Lann11 10 L11fl'HJ'IJ~1nm'i~'i1~'i~ij~e , , . 
i'l"''IJ1m, 2556. 

flli'lii'~~1 G'11~~ru 1ru. m'i'IJ'i::Liju~"'n'i::VJu~a~'tlil1'W~1neun1fl11"'~,'iLL"'::Lac.~.:~ ~ij~e~ , . . .. 

1fl11n1~11fi11G'1\Jl~1JV!1Urusn\Jl: 11VI11VICJ1~CJ'eltlm1"1!u1i1, 2550. , 

"'~mJG'1~1 LfiG'1~VJ-eJ.:~. L'ifl~1nm1vi1.:~1u1u~n. m.:~LVJY~"1: u~'l!tVJ n.Y~"' (1996) ,J1n~, 2549. , , 
"' G'115\Jl "1!CJ1.ti1J. L~~a11~~1VICJ1~'1J~i1'1J. G'1.:!"1!"'1: 1J'V111VICJ1~CJG'1-:J'llm'IJfll~'IJVI{ 2528. 

d3 

~1ii'n.:~1'1JLfll'l~~n~eJ\JlG'11'VIm'l11. "11CJ.:J1'1J'IJ1~-:il'1u 2553 ~1ii'n.:~1'1JLfl11~~n~eJ\JlG'11'VIm~11 ", .a , GCI , 

Le>n~1'iL~CJ LL cw'i. http:/ /www.oie. ~o.th/ sites/ default/files/ 

attachments/publications/OIE-AnnuaLReport2553.pdf. 5 ihJ1fl11, 2558. 

'el'IJ.:!Pl LteJ1cn!'IJ1. fl'l111~-:!'WelL~'tlei.:!~~'U'U'inT'iLL~'IJn~iJ'lCJ'IJeln L 'i.:J'W fi1'U1"'ei1'1J1~L~'iru. 
" " "' 

1VICJTWYI'IJi5'1J~t:yt:y1'U~'VI1~~1n~11'VI1Urusn\Jl: 11'VI11VIm~CJ-r.:~~\Jl, 2542. 

62 

alilo11 1~mru~'li LL"'~1unru 1.:~,;51111. m'iaflm'i~ruLac.~LL"'::m'iLLcw'in'i::~1mL\l·n1'atr11a 
, cu cv VQI V 

'U'i'ifl1n1f1Lflfln1'i'IJi'u'IJ'i.:Jn1'ivi1-:J1'1J'tlel.:!Lfl~v.:JimLLa::e'\.Jn'iW1'1Jn1'i'W'IJLL\l-:~ • • 
'tlv-:~1 1-:I-:!1'U~~~m-:~1u1"~n'ic.~1'ULLa::'i"~n'ia1'UCJ'U~. '\.J~t:yt:y1ilY~ufi 

1fl11m~11fi11G'1murusn\Jl: 11'VI11VJm~c.~'lle:J'IJLLrh.J, 2552. 

e:JvtCJY~11ru G'1~ 1 ~. fl'l111~-:~cwa t~'tle~-:~m. iiu'im1~ij~em11 ~u'in1'i'tle>-:~a-:~f'lm1 1 VJ'iA'WVI , , " 
LL'Vi-:i'\.J'i::LVIfiLVI£1 i-:~V11'~"1!a'4l 1VICJ1ilYI'IJTimt:yt:y1i'l"''\.Jf111G'1\Jl111VI1Ut;Usn\Jl: 

~ ~ ~ 

11VI11VIm"'mn~\Jl1fi11G'1\Jl1, 2545. 

Toray Group. "'\.J1::~fl1111LU'IJ111 ", n~11LVIL'iL'U'IJ'i::LVJf1LVICJ. http://www.toray.eo.th/thai/ 

history/index.html. 5 ij'IJ1fl11, 2558. 
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ll1fi~'IJ'Jn n 

bb uulile:Ju t:t111fi'J111 A~ b ~'IJ'tle:J.:~ ~ i/e:J1 fl1':i 
'U 
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Q,l d 0 

1'UYI?f1';i"J"il ................................................................................................................. . 

1. L'V'IPI 

D "!l1tl 

2. mtJ , 

D ~1n11 18 u D 19- 25 u D 26- 35 u 
D 36- 45 u D 46-55 u D :lnnn11 55 u 

1. vJ1'U'Vh:J1'UeJtJL'U'U~L1ru1~ 
'U 

D BLOWING D SPINNING D WINDING 

D 1WISTING 0 OFFICE 

0 ~'U'l : (1'1J';j~';j~'4) ············································································ 

D D 

D D 

D 1-3 u D 4- 7 u 
D 8- 10 u D 11 - 15 i[] 
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D D " " 'Hl'U 8'U811 D el'U6'f'U1~ • 

d 

L~'U6'f'U1~ D VI'U11 

D VI'U11a.J1fl 

D 

D 

D 

D 

D tin~ 

D 

D 

D 
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D 

D 

D 

D 

D 

D 

D 

D 

D ,CII I .c::!1t. V iJ -=1 

LFIV'j'U'LfVI':i LL~LamLa'"l L 'U':i:m~na1 ............... iJ 
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16. 'el1n11LLf.'l~.:!"ll'fl.:!1~UUV11.:! L~'UVJ1t.l liJ&1TL.IU'U 

0 "" 0 ~'e)1n1'j~1~ 

0 "' 0 f'l~~~n , 

0 1~f'l1t1Lfl'fl.:! Ld~1'VI1t.l liJ 0 

0 
d 0 L~Uf'l'fl 

0 ' v 
LL 'U'U'VI'U1'fln 

0 

0 

0 

0 

0 ., 

0 
q 0 I CI.J' 

VIVI1.:!1'UL VI1'U'U 

0 

0 



.. 

.fl1fle.J'IJ1n 'tl 

~1mh.:Jn1':iA1'LI1rufi1Lae~.:J':i1Jn1'LI 
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• 

.. 

i1U 1 d 0 I .o::::!l .t::ll.£11. Q I 0 Q Q. I d I 

"1elf.I1-:I'Vl 1 n11fi1'L.I'Jt;Ufi1L!.'lf.l-:r~·umlJ n1t;ULn~L!.'lf.I.:I"!Jel.:ILLVI~.:In1L'L.I~LMl"elL'L.Iel.:I'L.I1'L.In11 1 

i1L11.:1 L~f.l!.'ld.Jd.J~L m 1-:IL~f.I'L.ILL 'l-i.:~VI~.:Iij~~m'i"'n~1~'i~~'\.Jfl11d.J~.:!Li1f.I.:J ~-:~.0 • 

'i~~uLi1a.:~"!lru~ hliirn'i'i'Um'L.I 

'i~~'ULi1f.I.:J"!Jru~iJfl1'i'i'Un1'L.I (LAeq) 

.. 
CIA.CII o A. # G.I.:C 

1116n1'ifl1'U1WLL~::1Lfl'i1::VIt:.J~ ~.:I'Ll 

56.1 L~:aL umt~ 

60.4 L~~L'Umtl 

70.0 L~~L'U~Lel 

1) 'i~~uLi1a.:~"!lru~iirn'i'i'Um'L.I - 1~~uLi1a.:~"!Jt;U~ l,Jiirn'i'i'Um'L.I 

= 70- 60.4 

~~~1-:I"!JeJ~ri11::~uLaa~ ~1t1~uri11::~ma a~ 

(L~~L'\.J"Lel) (L~~L'U"Lel) 

1.4 Vl~t~.Umm11 7.0 

1.5- 2.4 4.5 

2.5- 3.4 3.0 

3.5- 4.4 2.0 

4.5- 6.4 1.5 

6.5- 7.4 1.0 

7.5- 12.4 0.5 

12.5 Vl~tld.J1nn11 0 

70 

~~L~'LI11~~\0l1-:J"!lel.:!Fl1'i~~'ULi1f.I.:J~rl1'1..11W1~m11-iJeJ 1 L'Vhn'U 9.6 L~~L'U~Ltl L~tl 

U1d.J1Ltl~f.luLVia.:~num11~\0l1tl-rul"i1 ~:: 1~~1t1-rul"i11::~uLi1a~L vhnu 0.5 L~~L'U~Lt~ 

= 70- 0.5 

= 69.5 L~~L'Umtl 
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4) 9li11~~unTr~unTw 

= 69.5- 56.1 



'11U'1 (g,Q) 

·n~O'il'i11'UL'Uflll1 . 
11 'j~ f11ffflW ~ f)'j'jlJ f11'j~ ~ u JfHHllJU M ~ G_lfl~ 

~ ,j u¥i (g, G' ( VUY. IB!l d' d' o) 
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1 .,; !:il -1 ~ _I ~ ""' 'I !II ~ o' 
11 EJ'YI hJ 'U fll':i ~:JJfl1':ilJ'i 1J 11( \lfi1:1J111 'ii 1\J 'i~111Jt~EJ\I':i 1J fl1'U ~ '11 L'11:1J1~~:1Jfl1J fltjlflfll "VV Ut'l ~ 

'11tlflj1'U 'Yil\ll'YI EJ1ff1ff111111athu'IO'Ifi11:JJt~'U 1 u111'i.l.u~'ltff':illjn'ilff 'lfi:JJU1.'1~t'Yifllu 11.'1 a~t~EJ1,r~N 
mff'ml'1u 1 'i1111:JJfi11:JJ t l.I:JJ 111 'i 1 '"d. u 1-i \!Vi 'i ~'i 1'1l'li'ty ty1i d 'l!ff1:JJu "'~~ flll1tJW mVi~ 'I u 111 ~{l:JJU M'l ~1~ 
Vi. ff. ig,d' '"d' Ut'l~fll~ 'lffTU fll.I1Eifl~!lJ'U111~ ciiG>il9l d' d' o flfll.~ fl'i'i:JJ fll'i ~ 'IU 111~{):1Jlt 1-i \l'll"1~ ~'I {It! n 

" u'i~mtrn1'11'U~fl1'i~iu~EJ'~'iumu 1i'i'l~v hill 

Ct. ~ I Q.l .£:{ 

b :JJO'Ulf.I'U ig,d'd.'" t'i{l\1 fll'i~~1J!~f.l'l'i1Jfl1'U • 
,r{l ~g, t11'n1'11l.l~'i~IPl'Ut~EJ'~'iuml.ltvhnu G>o t~CIItut'lm '111m~IPlumnumu~ri1l.l1m1~nfi, 

I Q,l 4 GJ Y.c!t I ~I ..::!. , A4 Q,/ Q.l d. J. 
:JJ1flfl11'i~~1J!~EJ\I'i1Jfl1l.I111:JJ1'i'if'IU'ifl mOtl11tlJ'Ut~f.l'l'i1Jfl1'U '\Jtl '" 11ifll'i11'i1'il111'i~~1Jt~V~Vil.IJ1'U 

'i~IPlut~a'I'\Jm~ 1unm'i'iuml.l m'i11'i1'll111 tm~ri1u1m 1~\Plut~a'I'\Jm~nmnumu nuri1'1..11mtiu~iu 
"'""~ "'"' 'IY!:il ~1-1 .,; "'_I fl1'i'i1Jfl1l.l U1.'1~U1J1J1J'U'Yiflfl1'i11'i1'il111 t~f.l'l'i1Jfl1l.l mtiJ'U lJ111lJ'Yiflfll.~fl'i'ilJfl1'ifi11Jf'JlJlJ1.'1VilllJ'i~fl1ff 

t1..1 'i1~n'il'il1'J.It11nll1 

·1'iln~ Jut~tJ:JJ~ll~ 

'it~'I'U1EJn~!:JJu~1 u'i~n,um'i:JJm':i 



il1fi~'U1n fl 

~i'tn1~\91~1,1~1..A111f.l.I~'Ui't~elel-1LLi't~~~~'Ufl1111~-1'tlel-1LiteJ.:~il1eJL'UeJ1fl1~ • 
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I! .I 
f'I'HV13 

-lu Lfirl'U tJ 

10 'VUJ. 2557 

15 VUJ. 2557 

21 'IUJ. 2557 

27 'IUJ. 2557 

215.1'1. 2557 

8 15.1'1. 2557 

13 15.1'1. 2557 

19 l'i.f'l. 2557 

• ..j 
f'I1Lilflfl 

5 11.1'1. 2558 

10 lJ.f'l. 2558 

16 lJ.f'l. 2558 

22 lJ.f'l. 2558 

' .I 
f'I1Lil~EJ 

riau (110./~\UI.) 

0.0144 0.0172 0.0028 11.48 

0.0147 0.0173 0.0026 10.82 

0.0148 0.0176 0.0028 11.67 

0.0145 0.0171 0.0026 11.03 

0.0146 0.0173 0.0027 11.25 

0.39 

0.0145 0.0169 0.0024 10.11 

0.0148 0.0172 0.0024 10.08 

0.0141 0.0168 0.0027 11.19 

0.0139 0.0164 0.0025 10.28 

0.0143 0.0168 0.0025 10.42 

0.52 

0.0151 0.0173 0.0022 9.28 

0.0147 0.0168 0.0021 8.79 

0.0148 0.0170 0.0022 9.02 

0.0149 0.0172 0.0023 9.57 

0.0149 0.0171 0.0022 9.17 

0.34 
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dB (A) 

Lmin Lmax Lavg 

64.50 87.00 83.80 

63.80 86.20 85.00 

58.60 89.30 84.40 

62.40 86.80 84.00 

84.30 

0.53 

57.20 87.00 81.40 

56.80 85.10 82.50 

59.30 88.60 83.60 

58.40 84.80 80.90 

82.10 

1.20 

58.70 86.70 82.90 

59.20 85.90 84.40 

60.20 85.10 84.70 

58.80 86.40 82.40 

83.60 

1.12 



t .. 
f'l'i~'Vl 2 

t .. 
f'l'i~'Vl 2 

3 fl.Yl. 2558 0.0139 0.0158 0.0019 

9 fl.Yl. 2558 0.0143 0.0162 0.0019 

14 fl.Yl. 2558 0.0144 0.0162 0.0018 

20 fl.'YL 2558 0.0138 0.0158 0.0020 

0.0141 0.0160 0.0019 

4 ij_f'l. 2558 0.0145 0.0169 0.0024 

10 ij_f'l. 2558 0.0143 0.0169 0.0026 

16 ij_f'l. 2558 0.0139 0.0164 0.0025 

21 ij,f'l. 2558 0.0141 0.0166 0.0025 

0.0142 0.0167 0.0025 

' .. 
<11'UL 'lW~L 'U'I.I111\Il'i~1'1J 

t .. 
f'l'i~'Vl 1 2 L1UJ. 2558 0.0146 0.0169 0.0023 

l'lf~~ 2 8 blUJ. 2558 0.0148 0.0172 0.0024 

t ..,j 

l'l'i~'Vl 3 20 blUJ. 2558 0.0142 0.0164 0.0022 

t ..,j 
l'l'i~'Vl 4 25 b1J.!J. 2558 0.0141 0.0165 0.0024 

' ..I 
f'l1bil"!J 0.0144 0.0167 0.0023 

.. .. 
fl'l11JL "111J"'I'U 

7.81 

8.09 

7.52 

8.24 

7.92 

0.32 

10.13 

10.72 

10.58 

10.23 

10.42 

0.28 

9.41 

9.81 

9.23 

9.88 

9.58 

0.31 
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dB (A) 

Lmin Lmax Lavg 

56.20 85.30 81.20 

58.40 90.20 84.70 

55.80 85.70 82.50 

55.40 83.90 83.20 

82.90 

1.46 

61.30 86.30 82.70 

59.80 85.90 81.80 

61.80 87.20 82.70 

63.20 89.30 85.20 

83.10 

1.46 

59.50 89.10 82.10 

61.20 84.50 80.80 

62.10 90.20 83.70 

57.60 87.60 83.80 

82.60 

1.43 
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dB (A) 

riau Lmin Lmax Lavg 

6 'I'U'l. 2558 0.0144 0.0167 0.0023 9.5 59.70 85.40 83.70 

12 'I'U'l. 2558 0.0146 0.0167 0.0021 8.79 60.70 89.50 84.20 

18 'I'Ul. 2558 0.0138 0.0159 0.0021 8.94 61.20 83.60 82.90 

23 'VU'l. 2558 0.014 0.0163 0.0023 9.43 59.80 91.40 80.40 

' .. 
f'l1Lil~W 0.0142 0.0164 0.0022 9.17 82.80 

1.69 ' .. 
~1'\JL 1.JfNL1.JlJlJ11Jl1Jj1lJ 0.35 

4 iLv. 2558 0.0148 0.0166 0.0018 7.33 59.20 87.00 85.40 

10 5J.tJ. 2558 0.0144 0.0163 0.0019 8.06 60.70 91.20 87.70 

16 1Lv. 2558 0.0142 0.0162 0.0020 8.16 61.10 84.30 80.30 

22 5J.tJ. 2558 0.0149 0.0168 0.0019 8.12 59.80 80.50 77.40 

' .. 
f'l1Lil~W 0.0146 0.0165 0.0019 7.92 82.70 

0.39 4.70 

3 n.!'l. 2558 0.0148 0.0166 0.0018 7.31 56.20 86.40 85.20 

9 n.l'l. 2558 0.0144 0.0160 0.0016 6.76 58.20 91.30 83.40 

15 n.fl. 2558 0.014 0.0157 0.0017 6.94 55.30 87.80 84.50 

21 n.!'l. 2558 0.0151 0.0169 0.0018 7.32 54.90 88.90 82.50 

0.0146 0.0163 0.0017 7.08 83.90 

' .. 
~1lJL UV~L 1.JlJ1J11Jl1Jj1lJ 0.28 1.19 



" " f'l'l11J L 'U1J'U'IJ 

~ilfi1~ (1Jn./i!U.1l.) 

t .J 
l'l'i~VI 1 

4 <UL 2558 

10 ~.1'1. 2558 

17 ~.1'1. 2558 

22 ~.1'1. 2558 

0.0144 0.0163 0.0019 

0.0137 0.0156 0.0019 

0.0138 0.0158 0.0020 

0.0136 0.0154 0.0018 

0.0139 0.0158 0.0019 

~'l'IJL\1a~L1J'IJ1J1111'iJ1'U"1'1J'lr;lHI10111ililtln1'iitl 10 Lftil'IJ 

('i'l1J 40 f'lf~> 

8.01 

7.82 

8.25 

7.58 

7.92 

0.28 

9.08 

1.34 

77 

dB (A) 

Lmin Lmax Lavg 

57.90 88.40 83.70 

55.60 85.40 81.40 

57.30 92.10 86.20 

56.40 87.60 78.70 

- - 82.50 

- 3.20 

- 83.05 

- 1.99 



:: ... 
~"i~"Vl 2 

:: ... 
f'l"i~"Vl 4 

:: ... 
f'l"i~"Vl 1 

:: ... 
f'l"i~"Vl 2 

:: ... 
f'l"i~"Vl 3 

:: ... 
f'l'i~"Vl 4 

:: ... 
~"i~"Vl 1 

:: ... 
~'i~"Vl 2 

:: ... 
f'l"i~"Vl 4 

:: ... 
R"i~"Vl 1 

11 "''UJ. 2557 0.0138 

17 'VUI. 2557 0.0144 

22 'IUJ. 2557 0.0139 

28 "''UJ. 2557 0.0146 

' ... 
~1bllfltl 0.0142 

' ... 
_,'l'Ub tJ tl~ b U'U111 ~"i .!j1'U 

3 fi.~. 2557 0.0142 

9 fi.f'l. 2557 0.0134 

15 fi.f'l. 2557 0.0136 

20 fi.f'l. 2557 0.013 

0.0136 

6 ll.f'l. 2558 0.0144 

12 ll.f'l. 2558 0.0141 

17 ll.f'l. 2558 0.0143 

23 ll.f'l. 2558 0.0139 

0.0142 

4 f\.'11. 2558 0.014 

10 f\.'11. 2558 0.0134 

16 f\.'11. 2558 0.0136 

21 f\.'11. 2558 0.0137 

' ... 
f'l1Lilfttl 0.0137 

0.0164 0.0026 

0.0171 0.0027 

0.0165 0.0026 

O.D172 0.0026 

0.0168 0.0026 

0.0164 0.0022 

0.0154 0.0020 

0.0157 0.0021 

0.0152 0.0022 

0.0157 0.0021 

0.0167 0.0023 

0.0163 0.0022 

0.0165 0.0022 

0.0161 0.0022 

0.0164 0.0022 

0.0160 0.0020 

0.0154 0.0020 

0.0156 0.0020 

0.0157 0.0020 

0.0157 0.0020 

78 

" " fl'l111L,.:U,.U 
dB (A) 

(:unJau.:u.) Lmin Lmax Lavg 

10.94 64.30 95.90 91.80 

11.07 62.30 95.80 91.70 

10.68 65.20 96.10 90.90 

10.64 64.90 96.00 91.20 

10.83 91.40 

0.21 0.42 

9.04 62.10 96.20 91.90 

8.38 63.50 96.00 91.80 

8.62 58.80 96.40 91.70 

8.97 63.70 96.00 91.80 

8.75 91.80 

0.31 0.08 

9.62 61.70 94.90 89.60 

8.97 62.50 95.10 90.20 

9.08 57.10 95.30 90.70 

8.99 60.40 95.00 89.10 

9.17 89.90 

0.31 0.70 

8.53 63.20 93.90 90.90 

8.22 61.90 94.10 91.10 

8.38 61.30 93.80 89.70 

8.2 62.10 94.40 91.90 

8.33 90.90 

0.15 0.91 



!. 

:; -I 
rl'lWI4 

5 i1.r1. 2558 

11 i1.r1. 2558 

17 i1.R. 2558 

23 i1.r1. 2558 

:; -I 
rl'lWI 1 3 UUJ. 2558 

:; -I 
rl'l~'Vl 2 9 LlUJ. 2558 

:; -I 
rl'lWI 3 21 LlUJ. 2558 

:; -I 
R'l~'Vl 1 

:; -I 
R'i~'Vl 2 

:; -I 
R'i~'Vl 4 

:; -I 
R'i~'Vl 1 

:; -I 
R'i~'Vl 3 

::-I 
fl'H'Vl4 

7 ')'j_fl. 2558 

13 ')'j_fl. 2558 

19 ')'j,fl. 2558 

30 ')'j,fl. 2558 

' -I 
R1Lil~EJ 

5 ij_EJ. 2558 

11 ij_EJ_ 2558 

17 ij,EJ. 2558 

23 ij,EJ. 2558 

' -I 
R1Lil~EJ 

rii.l'U 

0.0144 0.0160 0.0016 

0.0145 0.0160 0.0015 

0.0139 0.0155 0.0016 

0.0142 0.0159 0.0017 

0.0143 0.0159 0.0016 

0.013 0.0149 0.0019 

0.0134 0.0153 0.0019 

0.0131 0.0150 0.0019 

0.0134 0.0153 0.0019 

0.0132 0.0151 0.0019 

0.0141 0.0159 0.0018 

0.0135 0.0151 0.0016 

0.0134 0.0151 0.0017 

0.0142 0.0159 0.0017 

0.0138 0.0155 0.0017 

0.0143 0.0155 0.0012 

0.0144 0.0157 0.0013 

0.014 0.0152 0.0012 

0.0142 0.0153 0.0011 

0.0142 0.0154 0.0012 

79 

dB (A) 

(JJn./i1\UJ.) Lmin Lmax Lavg 

6.81 59.80 94.80 90.30 

6.37 60.20 94.60 87.60 

6.59 63.10 95.20 90.70 

6.9 58.60 96.10 90.20 

6.67 89.70 

0.24 1.42 

8.05 60.30 95.50 91.00 

7.83 59.40 95.20 89.20 

7.92 57.60 96.40 90.50 

7.86 62.10 95.80 90.10 

7.92 90.20 

0.10 0.76 

7.32 59.40 95.80 91.40 

6.84 61.40 96.30 90.90 

6.93 62.50 96.00 91.80 

7.24 60.80 95.90 91.10 

7.08 91.30 

0.23 0.39 

4.99 61.50 95.30 90.50 

5.27 58.50 95.90 90.70 

5.14 60.30 96.00 89.60 

4.61 59.70 96.50 88.80 

5.00 89.90 

0.29 0.88 



:: .J 
fl'HI'I 1 

:: .J 
f'l'i~VI 3 

:: .J 
fl'i~VI 4 

4 fl.f'l. 2558 0.0139 0.0153 0.0014 

10 fl.f'l. 2558 0.0147 0.0161 0.0014 

16 fl.f'l. 2558 0.0146 0.0161 0.0015 

22 fl.fl. 2558 0.0143 0.0155 0.0012 

0.0144 0.0158 0.0014 

5 a.fl. 2558 0.0147 0.0163 0.0016 

11 a.R. 2558 0.0149 0.0166 0.0017 

18 a.fl. 2558 0.0144 0.0160 0.0016 

24 ~.fl. 2558 0.0143 0.0159 0.0016 

0.0146 0.0162 0.0016 

..J d o ., a 
-c11'ULUfl~LU'U1J1PI'iJ1'Ufii1'U11U;)1fl\ll!;lilflfl1'i1tl 10 Ltlil'U 

( 'i11J 40 fil~~) 

80 

dB (A) 

(1Jn./au.1J.) 
Lmin Lmax Lavg 

5.92 61.40 95.00 90.40 

6.04 60.60 95.30 91.10 

6.32 61.30 94.80 88.60 

5.05 62.70 95.60 90.70 

5.83 90.20 

0.55 1.10 

6.59 61.30 94.90 91.00 

6.91 59.80 94.80 91.70 

6.54 60.30 95.70 90.30 

6.62 61.80 95.20 91.40 

6.67 91.10 

0.17 0.61 

7.62 90.64 

1.67 1.01 



::..I 
l'l'Wr'l2 

• ..1 

12 'I'UJ. 

2557 

18 YUJ. 

2557 

24 'I'UJ. 

2557 

29 YUJ. 

2557 

riau 

0.0145 0.0165 

0.0142 0.0161 

0.0141 0.0164 

0.0139 0.0161 

1'11LilfW 0.0142 0.0163 

:: ..1 
l'l'l~'VI 4 

::..I 
l'l'i~'VI 2 

::..1 
l'l'i~'VI 3 

:: ... 
l'l'i~'VI 4 

• ..1 
i'l'l'LIL \JV~L \J'LilJ1~'i~1'1.1 

45.1'1. 2557 

' ..1 

10 5.1'1. 

2557 

16 5.1'1. 

2557 

225.1'1. 

2557 

1'11Lil"V 

7 lJ.I'l. 2558 

13 lJ.I'l. 

2558 

19 lJ.I'l. 

2558 

24 :U.I'l. 

2558 

' ..1 

0.0143 

0.014 

0.0139 

0.0145 

0.0142 

0.0141 

0.0138 

0.0139 

0.0137 

0.0139 

0.0160 

0.0159 

0.0156 

0.0163 

0.0160 

0.0156 

0.0154 

0.0155 

0.0153 

0.0155 

<'11'LIL 'lW~L 'U'\JlJ1~'i~1'\J 

0.0020 

0.0019 

0.0023 

0.0022 

0.0021 

0.0017 

0.0019 

0.0017 

0.0018 

0.0018 

0.0015 

0.0016 

0.0016 

0.0016 

0.0016 

81 

" " fl11:UL'Il:U'Il'LI 
dB (A) 

(:un./ilu.:u.) Lmin Lmax Lavg 

8.53 59.40 88.40 84.70 

7.72 58.20 89.30 83.40 

9.44 58.70 90.10 82.70 

9.31 60.20 91.40 84.80 

8.75 83.90 

0.80 1.02 

7.21 60.80 91.60 84.80 

8.09 61.30 91.30 87.30 

7.14 60.70 91.80 85.60 

7.56 62.10 92.70 85.10 

7.50 85.70 

0.43 1.12 

6.43 57.80 90.70 84.70 

6.81 60.30 90.40 86.30 

6.79 55.20 89.60 82.30 

6.63 58.90 91.20 81.50 

6.67 83.70 

0.18 2.20 



:; -I 
fl'i~VI 2 

:; -I 
fl'i~VI 1 

5 n.YL 2558 

11 n.w. 

2558 

17 n.w. 

2558 

23 n.w. 

2558 

6 ii.fl. 2558 

' -I 

12 li.fl. 

2558 

18li.fl. 

2558 

24li.fl. 

2558 

fl1Lil"tl 

' -I 

riil'l.l 

0.0139 0.0154 

0.0137 0.0151 

0.014 0.0155 

0.0137 0.0153 

0.0138 0.0153 

0.0147 0.0161 

0.0144 0.0156 

0.014 0.0152 

0.0152 0.0166 

0.0146 0.0159 

al'I.IL 'Uti~L \J'LI1J111l'i_li1'LI 

4 L1J.tl. 

2558 

10 L1J.tl. 

2558 

22 L1J.tl. 

2558 

28 L1J.tl. 

2558 

' -I 

0.0146 0.0161 

0.0147 0.0164 

0.0139 0.0155 

0.0148 0.0164 

0.0145 0.0161 

al\JL \Jti~L 'U'LI1J111l'i_li1'LI 

0.0015 

0.0014 

0.0015 

0.0016 

0.0015 

0.0014 

0.0012 

0.0012 

0.0014 

0.0013 

0.0015 

0.0017 

0.0016 

0.0016 

0.0016 

(iJOJi'I\J.i!.) 

6.18 

5.92 

6.31 

6.59 

6.25 

0.28 

5.68 

5.16 

5.13 

5.69 

5.42 

0.31 

6.2 

7.18 

6.52 

6.77 

6.67 

0.41 

82 

~tln1'ifl'l'l~i't~'i::fi\Jfl'l1iltliiL~~~~~ 

dB (A) 

Lmin Lmax Lavg 

60.30 86.70 85.10 

61.50 89.30 86.20 

58.70 87.60 84.30 

58.50 85.40 84.00 

84.90 

0.98 

58.30 89.50 87.20 

57.10 90.20 87.10 

60.50 88.40 86.30 

61.90 89.20 80.20 

85.20 

3.36 

61.30 87.40 85.30 

62.80 86.30 84.70 

61.30 89.50 86.90 

62.70 90.10 81.50 

84.60 

2.27 



•. 

:: d 
l'l'HVI 

8 'I'Ul. 2558 

14 YU'l. 

2558 

20 'I'U'l. 

2558 

26 W.f'l. 

2558 

' ..I 
f'I1LilfW 

1 lj.£1. 2558 

6 lj.£1. 2558 

18 lj_£1. 

2558 

24lj.£J. 

2558 

6 f1.1'1. 2558 

' ..I 

11 f1.f'l. 

2558 

17 f1.f'l. 

2558 

23 f1.f'l. 

2558 

f'I1Lilfl£J 

' d 

riuu 

0.0142 0.0157 

0.0149 0.0164 

0.0143 0.0158 

0.0138 0.0152 

0.0143 0.0158 

O.Q15 0.0162 

0.0147 0.0158 

0.0148 0.0161 

0.0147 0.0159 

0.0148 0.0160 

0.0138 0.0152 

0.0137 0.0150 

0.0138 0.0151 

0.0135 0.0147 

0.0137 0.0150 

~1UL 'U£J~L'UUlJ1~~~1U 

0.0015 

0.0015 

0.0015 

0.0014 

0.0015 

0.0012 

0.0011 

0.0013 

0.0012 

0.0012 

0.0014 

0.0013 

0.0013 

0.0012 

0.0013 

83 

" " l'l1111L'II1l'IIU 
dB (A) 

(un./au.u.) Lmin Lmax Lavg 

6.31 60.70 89.90 86.30 

6.38 62.30 90.40 84.10 

6.44 60.40 91.40 87.30 

5.87 61.80 92.70 87.50 

6.25 86.30 

0.26 1.56 

5.11 60.30 86.90 84.50 

4.62 59.20 90.20 83.10 

5.43 60.70 89.30 81.30 

4.84 61.60 91.20 82.70 

5.00 82.90 

0.35 1.32 

5.98 62.70 90.30 86.20 

5.43 61.50 89.10 82.50 

5.21 63.20 91.70 81.70 

5.04 58.80 89.90 83.20 

5.42 83.40 

0.41 1.96 



::-I 
f'I'HV11 

:; -I 
f'l'iW13 

6 ~.f'l. 2558 

• -I 

13 ~.f'l. 

2558 

19 ~.f'l. 

2558 

25 ~.f'l. 

2558 

f'11Lil~E.J 

0.0137 

0.0141 

0.0138 

0.0136 

0.0138 

0.0155 0.0018 

0.0158 0.0017 

0.0156 0.0018 

0.0155 0.0019 

0.0156 0.0018 

...I -=' 0 ., ""' 

t1"l'IJL'Uth'1L'U'IJ1119l'i!1'1Jf11'1J"lW~1n9laatlm'i"ltl 10 LtlB'IJ 

( 'i"ll.l 40 1'1~"1) 

84 

dB (A) 

(I.Jn./tl\UI.) Lmin Lmax Lavg 

7.49 57.30 90.20 87.80 

7.21 62.30 92.70 82.40 

7.55 59.80 91.50 85.70 

7.75 62.70 89.80 84.90 

7.50 85.20 

0.22 2.23 

6.54 84.58 

1.16 1.99 



·-

~litn1"H'l''nlil1~u~~1Wlil~vi 4 (Double Twisting) • 

t ..1 
1'1'i~'Vl 4 

t..l 
1'1'i~'Vl 3 

13 VUJ. 2557 

19 VUJ. 2557 

25 '\'UJ. 2557 

31 VUJ. 2557 

' ..1 
l'l1Lil<W 

5 il.l'1. 2557 

11 il.1'1. 2557 

17 il.l'1. 2557 

23 il.1'1. 2557 

' ..1 
1'11Lil~tl 

8 1LI'1. 2558 

14 lJ.I'1. 2558 

20 lJ.I'1. 2558 

26 lJ.I'l. 2558 

6 fl.'Yt 2558 

12 fl.'W. 2558 

18 fl.'W. 2558 

24 fl.'W. 2558 

' ..1 
l'l1Lil~tl 

0.0149 

0.0142 

0.0144 

0.0149 

0.0146 

0.0139 

0.0143 

0.0137 

0.014 

0.0140 

0.0147 

0.0151 

0.0148 

O.D15 

0.0149 

0.0141 

0.0143 

0.0136 

0.0132 

0.0138 

0.0170 0.0021 

0.0162 0.0020 

0.0165 0.0021 

0.0171 0.0022 

0.0167 0.0021 

0.0158 0.0019 

0.0162 0.0019 

0.0157 0.0020 

0.0158 0.0018 

0.0159 0.0019 

0.0169 0.0022 

O.D175 0.0024 

O.D171 0.0023 

O.D173 0.0023 

O.D172 0.0023 

0.0160 0.0019 

0.0163 0.0020 

0.0154 0.0018 

0.0151 0.0019 

0.0157 0.0019 

85 

" " PI'J1:UL'IJ:U'U\A 
dB (A) 

(:un./au.:u.) 
Lmin Lmax Lavg 

8.87 57.60 95.50 90.20 

8.29 68.80 94.30 89.70 

8.77 63.20 94.70 90.80 

9.07 60.10 95.80 87.30 

8.75 89.50 

0.33 1.53 

7.78 55.70 96.40 91.00 

8.03 57.20 95.90 90.80 

8.16 65.60 95.80 91.10 

7.69 57.80 96.00 90.30 

7.92 90.80 

0.22 0.36 

9.32 54.90 92.50 91.90 

9.84 61.30 93.20 90.90 

9.66 57.60 94.60 89.50 

9.51 55.30 92.80 92.90 

9.58 91.30 

0.22 1.45 

7.99 58.90 93.20 90.60 

8.13 60.10 94.10 91.10 

7.52 57.20 93.70 89.40 

8.02 70.30 94.60 83.70 

7.92 88.70 

0.27 3.41 



t ..I 
f1HV1 2 

t ..I 
f)~~Yl 4 

t .. 
FI~~Yl 1 

t .,j 
l'l~~Yl 2 

t .,j 
l'l~~'Vl 4 

t .. 
l'l~~Yl 2 

t..l 
FI~~Yl 3 

t .I 
l'l~~Yl 1 

t..l 
f)~~Yl 3 

t .. 
f)~~Yl 4 

2li.f1. 2558 0.0143 

7li.f1. 2558 0.0139 

13 li.l'l. 2558 0.0141 

19 li.f1. 2558 0.0145 

' ..I 
f11LtliiV 0.0142 

6 L:U.V. 2558 0.0145 

11 L:W.V. 2558 0.0147 

23 L:W.V. 2558 0.0143 

29 L:W.V. 2558 0.0142 

' .. 1'11LtliiV 0.0144 

9 ~.1'1. 2558 0.0146 

15 'W.I'l. 2558 0.0139 

21 'W.I'l. 2558 0.0137 

27 ~.Fl. 2558 0.0146 

' .,j 
1'11LtliiV 0.0142 

' .. 
~1'\JL 1JV~L 1J1.J:W1111~3j1'U 

2 li.v. 2558 0.0143 

8li.v. 2558 0.0139 

13 li.v. 2558 0.0145 

19 li.v. 2558 0.0137 

' .,j 
f11Ltli1V 0.0141 

0.0157 0.0014 

0.0152 0.0013 

0.0156 0.0015 

0.0159 0.0014 

0.0156 0.0014 

0.0161 0.0016 

0.0162 0.0015 

0.0157 0.0014 

0.0157 0.0015 

0.0159 0.0015 

0.0167 0.0021 

0.0159 0.0020 

0.0159 0.0022 

0.0167 0.0021 

0.0163 0.0021 

0.0156 0.0013 

0.0153 0.0014 

0.0157 0.0012 

0.0150 0.0013 

0.0154 0.0013 

86 

dB (A) 

(:un./au.:u.) 
Lmin Lmax Lavg 

5.87 56.10 95.30 90.70 

5.39 59.40 94.60 91.00 

6.08 71.20 95.20 89.70 

5.99 54.50 94.90 87.00 

5.83 89.60 

0.31 1.82 

6.73 57.30 93.80 90.70 

6.11 54.20 94.90 89.40 

5.97 68.70 93.20 91.00 

6.19 53.90 95.20 90.90 

6.25 90.50 

0.74 

8.91 54.70 95.30 90.80 

8.36 55.80 94.20 90.50 

9.09 72.70 93.70 89.70 

8.64 64.30 91.50 84.60 

8.75 88.90 

0.32 2.90 

5.44 63.20 94.80 90.70 

5.81 57.80 93.90 89.90 

5.02 64.80 95.10 89.80 

5.39 57.90 93.80 90.40 

5.42 90.20 

0.32 0.42 



I: ..I 
I'I'HVI2 

1 f\.1'1. 2558 0.0149 0.0163 0.0014 

7 f\.1'1. 2558 0.0139 0.0154 0.0015 

13 f\.1'1. 2558 0.0146 0.0159 0.0013 

18 f\.1'1. 2558 0.015 0.0164 0.0014 

' ..I 1'11Lilf!E.J 0.0146 0.0160 0.0014 

1 G1.1'1. 2558 0.014 0.0156 0.0016 

7 G1.1'1. 2558 0.0138 0.0153 0.0015 

14 G1.1'1. 2558 0.0141 0.0157 0.0016 

26 G1.1'1. 2558 0.0137 0.0153 0.0016 

0.0016 
' ..I 1'11Lilf!E.J 0.0139 0.0155 

' ..I 
G1TULUE.J~L'U'IJ:U111l~.iJ11..1 

...1 d 0 u .. 
1;1";1\.IL'UE.HIL'U\.I:U11ll'1!1tlfi1\.I"UU-,1f\llliltllllf\Tj';llll 10 Lllltl\.1 

("i'l:U 40 l'lf-1) 

87 

" .. fl'l1~L'U~'UU 
dB (A} 

(SJn./au.SJ.} 
Lmin Lmax Lavg 

5.86 67.60 94.30 89.70 

6.27 53.50 92.70 90.40 

5.43 57.40 93.10 88.70 

5.77 60.10 94.90 86.80 

5.83 88.90 

0.35 1.56 

6.73 54.80 93.20 90.80 

6.32 66.80 94.10 89.80 

6.82 57.20 95.30 89.20 

6.79 55.30 96.00 91.80 

6.67 90.40 

0.23 1.14 

7.29 89.88 

1.44 1.80 



88 

.fl1fl~'U'Jfl .:1 

nf'IVI:U1EJ th~n1A ~L~EJ'Ji!e:~.:~nun1~R'J'Ufl:um:u1ru~ua~e:re:~.:~ 
61 • • 

LLa~n1~\9l~'J'i\J1~LilEJ.:~~un'Ju.fl1EJL'Ua{I1'Uth~ne:~un'i\Jn1~ 



V~:n1An~:~~~~~~1~1~~ 

L~e:l~ ~~1~V~e:l~fi~"f:um~'VI1~1'LIL~tl~nu.n1~:LL~~tle:l~ 
(a1~L~ij) 

89 

en~I'Jel1U1~1'11lJ~11lJ1u.Ua2 (7) LLvi-:~·th:m1f'l"!..m~ru~tl~~ouu~ 103 ~-:~iu~16 iiu1~lJ 2515 

m~'Vl'l1-:tlJ'VI11'11 'Vli'J~-:t tl1'VIUI'IG1iG1~n1'l b~I'J1 nu "'"!J.fl1V'IeJ\J 1lJI'J bb~ ~f'l11lJU~ eJI'IJl m=11'VI-ru~ n-.[1-:~11 ' ~ 

.., ' 1·'-r 1'1-:tl'lel u\J 

.Ya 11utl'l~mf'!-d' 

" L~u 11'J" 'V!lJ11'Jf'l11lJ';h "'1':i~ii~m~ru~L'VIili'J1LL~~I'J11f'l~1m~ul'l11'J ii~un1L iil'l~1n LL~ oW'1! G11Jl1 

'VI~el bi'JG1-:t bfl':i1~~ 

"c:Ju" 'VIlJ11'Jfl11lJ':h aumf'l"!..eJ-:t"!..eJ-:tLL~-:t~G11lJTWoW-:tm~~11'J tl~h 'VI~a"ai'Jai'J"luenmf'l11'1 , , , 'U 

"":ma-:~" 'VIlJ11'Jf'l11lJ',h aumfl"!..eJ-:t"!..eJ-:tL'VI~1~"'1lJ1'lrl"eJI'JeJI'JLUenmf'l11'1 
' ~ 

"V'llJ" 'VIlJ11'Jf'l11lJ'.i1 eJ\J.fl1Fl"!JeJ'I"!JeJ'I bb ~'I~ Lnl'l~lJ~1nn1'l'l1lJI'i1"!JeJ-:t1eJ"!JeJ'IG11'lLL~~"'1lJ1'lrl~eJI'JeJ~ 
~ ' ~ 

tu mmf'l11'1 

"LLnG1" 'VIlJ11'Jf'l11lJl1 "!JeJ-:t1 'VI~iitl1lJ11'l':i'VI~eJ':iU'Vl':i'l1:!.lmiuau~G11lJ1':if:loW-:t m~~11'J LL~~LU~I'J\J 
v ' 

i;'f.fl1~ biJU"!JeJ'Ib'V!J;l1'VI~eJ"!JeJ'Ibb~'l1~ Ll'li'Jn1'lb~lJf'l11lJ~\J'V11eJ~I'leJW'VI.fliJ 
' " 

"1a Lf'lii "'VIlJ11'Jfl11lJl1 1a~ Lnl'l~U~1nG11':iLFlii~ L tlu"!..a-:t L'VIa1'VI~a"!..m LL ~-:~tu"'m1~tln~ 
"U11'J-.[1-:~" 'VIlJ11'Jfl11lJ11 ~~-:tl'ln~-:~-ru~n-.[1-:~ L'1JTVl1-:t11.J Ll'li'J~11'Jfh-.[1-:~1 ~ LL~~'VIlJ11'Jfl11lJ':i1lJii-:t~ 

" " " 

""n:il1-:~" 'VIlJ11'Jfl11lJ"h ~~-:tl'ln"-:~vh-:~1u 1 ~LLnU11'J-.[1-:~L ~a-ru~1-.[1-:~1:U11~~Ltlu~-ruFh:il1-:tl'l11'J 
" " " 

l'lULa-:t 'VI~a 1:Unl'l1lJ LL~ ~'VIlJ11'Jfl11lJ':i1lJii-:t~ n-.[1-:~tl ':i~~1 LL~~" n~1-:~i1 f'l':i11 LLI'l1:!.l':i1lJii-:t~ nl[1-:~~-:~vh-:~1u 
" " " .. .., ... 

Lni'J1n'\N11.JU11.J 

"~nl[1-:~tl':i~~1" 'VIlJ11'Jfl11lJl1 "n~1-:t~-:t\J11'J:il1-:tl'ln"-:~-.[1-:~11Ltlum':itl':i~~1 
~ " 

""n-.[1-:~i1Fl':i11" 'VIlJ11'Jfl11lJl1 "n~1-:t~-:tlJ11'J-.[1-:~I'ln"-:t:il1-:t11l:ULuum~tl':i~~1 L~avh-:~1uei'uii 
" " 

Q,l c;: ~ c;: 4 c;: 1 
~n"t;ru~ LiJUf'l'l-:tf'l':i11 LiJUm'l~'l 'VI'lmiJu tlmlJq~m~ 



V13J11'1 1 

81'UfliJ 
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1/a 2 V~"e:J~·nm ~ nmvh::~TtnJ n~m t1 1 tJG'ImtJ~th~ne:Ju m 1-vh ~"n~\rvh::~1wil~ihJ~1J1ruFl111l 
" 

L"li'11"li'u "!Je:J.:JG'I11Lflffi uu11EJ1 ml'l"!Je:J.:J m1vi1·nu 1~mu~mnun-;h~nTVItJ~ 111 tJV1111.::J'VIll1m""ll 1 Vf1EJ 

·t.h~ml'l-rl'm~ 
1/a 3 hl-J11~ tJ~ L 1m 1~"!Jm m1vi1-::~1'Utln~'V1111m 'IX'U1 t1~1-::~ 1 'IX" n~1-::~vi 1-::~1'U 1 'U~~iitl~3.11rum1:u 

" 
L"!J:WoVtJ"!Je:J.::JG'I11LfllJLfl'Ufll1~rl1'VI'U~ 111 'U~111.::J'VI:W1EJL""!J 2 Yl1t1U1~fl11'1.Q' 

1/a 4 V1111m '1Xu1 t1~1-::~1 '1Xm1~1-::~vi1-::~ 1'U 1 u~~iitl~:w1 rufl11:w L "li':w"li'u"llm&'I11Lflihnu ni1~ n1V1u~ 11 
'II 

1u m11.::J'VI:W1EJL""!l 3 'VI1tJU1~ml'ld 
1/a 5 'V111lin '!XtJ1tJ~1-::~1 'IX" n~1-::~vi1-::~1'U1 'U~~iitl~:w1ru~u LL 11 'U'U11tl1 ml'l"!le:J.::J m1vi1-::~1u~ae:JI'I 

'II ' 

1~t1~na1 m1vi1-::~1'Utln~1~'~mu~mnuni1~n1'VI'U~111"U~111.::J'VI:w1ma"!J 4 Vf1t~tl1~ml'ld 
1/a 6 mEJ1"UG'Im'U~tl1~mJum1~iim11-UG'I11Lflii~n1'VI'U~111"U~111.:J'VI:U1m~"!J 1, 2, 3 'VI~a 4 ~-::~ 

G'lm~"lla-::~ m1 1 offJ'Uen-oJ L tl"Uei''U~11 tJ~am 'li''VI~e:JeJe:JtJ1.n~ L~m 1 '!Xu1tJ~1-::~-:il~'IXe:J-::~'VI~e:Jenfl11cl'1'VI-ru m1 1 off , , , 

G'I11LFlii1 11~mu~1~ 

1/a 71 umru~Jl1tJ 1 'UG'Imu~tl1~ ne:Jum1~iiG111 LAii'VI~mJuLL ~w-::~m~-oJ1tJciu':i':itJ1 fl11'1"lle:J.:Jfl1':i 
' ' 'U 

vi1-::11'U LfltJfll1~rl1'VI'UI'I111tJ~111-::I'VIlJ1EJLa"!J 1, 2, 3, 'VI~€1 41 '\XtJ1ti~1.::J~11b-QtJfl1':iLLm"!J'VI~€JU-rutJ':i.::JLYie:J 
' 

u-rutl 1-::1 1:w 1~tJ1 t1~1.::J-oJ~9fe:J-::~-:il~ 1 '!Xa n~1-::~ &'11:w 1ci e:Jtl m rur1:wfl1€l.:Jfi11:Wtl ae:J~.fi t~ci1'U'UF1 A a ~1:W:W11'l':i~1tJ~ 
• "U " , • -'I 

n1'VItJI'I111 tJ'VI:W1~ 2 l'lae:J~L 1m~a fl~1.:Jvi1-::~1tJLMm nu&'l11 LFlii~ii"n~ru~'VI~e:Jtl~111 ru~en'OJ L tltJeJtJI'l':i1 t1 
'II 

~€JG'I"!J.fl1'Vl~1.::Jfl1ti"!J€J.:Jafl ~1-::I~.::J~€1 1 ud 
' 'U 

( 1) ~tJa~e:J€1-::1 vJ:w LLfl&'l 'VI~€1 1e:JLFllJ9f€l.:JG'I1:1J 1ci~m€J.:Jel1 fl11'1'VI~€JLFl~€J.::J"tbtJ'VI1 tJ 1'0J~L 'VI1J1~&'11J 
' " 

(2) &'111 LFlffi tJ1U"!l€l.::J"!J€J.:J L 'VIa1~ L UtJfi~ 9fe:J.::JG'I11l 1cimiie:JtJ1-::I ':i€1-::1 L Yl1~tJt11.::J'\.11J LL ~-:I m~U.::J'VI1J1 
'II ' ' 

VI3J11'1 2 

d "' tl #II tl "' ..J :lJ1~':i,!1'ULmnnm~ n·uu~:lJA'Ul'IA113J flilflllf.!n1Y'4Aflfl 

"li'e:J 8 t:t-::~iie:JtJ1.::J9fe:J-::~vi1~1tJtJ1.::J'VI~e:J11'1t:t~tJ~Fl~1tJntJ iiA11:Wt111'1X:wt1-::~"li'e:Jiie:J ii" n~ru~ 1 ~&'11:wnu 
' ' ' II II II 

il1ii€J 1~'VI flU1 lJFl11:WL 'VIiltld hlun"!l1~~1tl &'11:W11t:ltltJU1 LL"~G'I1':i LFlffi~ 
' 

1fe 9 ':ie:JWif1tJ1.::J'!X:WLLoV.:J9fe:J.:Jvi1~'Jtlti1-::I'VI~e:Jtl1-::lc.JG'I1Jl~t:l~tJ Li!e:JG'I'J1JLL~1iifi111JG'I.:J1l.iu€Jtlfll1Fl~.:J 
' ' 'II 

LL"li'-::~1l.iun"!J1~~1EJ &'11:W11t:ltl'U,j1LLa~G'I11LFlffi~ 

1/e 1 o m~u-::~'VI111'11ill'l1&'1 ~1m~u-::~9fe:J-::~vi1~1tJ'Vl"1G'I~n1G'I'VI~e:J11'lt:l~tJ~ii"n~ru~Fl~1tJnu:we:J-::~L~tJ 
' 

~ II U _lo( U U <:1 ~ odl ~ II OJ II <:1 l;' QJ 

Ll'l '!11'1 G'I11J11t:IU8.::JfltJ8tJV111ti'OJ1fl&'l1':iLFlllm~ Ll'ltJ'VI18'VIfl11'1LL"::'VItJLL ':i.::Jm~LL 'VIfl Ll'l Vl1 meJ'lJ(;leJ.::JlltJ1'VItJfl 
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bU'lbb~:::~B~1lJ~~ 1 Yl~1tl 

.Ya 11 ~mem:nml'li:hvl'ru LoHf'l1BtJ'l:WmLa:::tl1nnt~~1'Hflii ~a~~1:W11(ll;l~tl1:w1rufl11:WL~:w'li't~ 
'\1 

"!la~~11Lf'l:Uffi:tXLntln11~ri'1VItl~11lt~l'l111~VI:w1ma'll 1, 2 LLa::: 3 

.Ya 12 ~ma~mml'l~1wrutif'l1au'l:wmLa:::tl1nnt~~tlLd ~a~~1:W11rJ~~tJ1:w1ru~t~LL~ffi:viLntl 
'\1 • • 

n11~rl1VIt1~11l.t~l'l111~VI:W1tlba'tl 4 

.Ya13 Lfl~a~"li1tJVI1tJL'lm-Hnu Yl:w LLn~ Vl~a1aLflii ~a~LiJt~LLtJuVIli'1mnfl1auL~:wVIli'1tl1:::LIWJ~ 
'U 

:Utr~ m m 1'!~1VI-ruVI1 tJ hmtl. tl~1VI~e:Jtl 1::: L.fWl~:Uvl am ml'l~e:J:WT\11 n~~tl 
'\1 

~ dv CL1 -=1 a 0 !I' ll .ct. QJ' Q.l .o::::l 4 Q.l ,d ,J 
flf114 'VIf1tleltll'li1tl'l1f1~11Lfl:Wn':i:::L\Vltl l'lfl~'V11\Vl1tlt:-J1Yii;'l1~1'1f1 VIti~ Vltl~L'VItllJ VI1B11'l~fl'U'VI 

~1lJ11(lntleYtll'l11tJ'l1n~11Lflffi~ 

~ ~ 

L\JiiU~fl~ 

.Ya 15 ~flrl1VItl\Vl b~tl1 ntJ~'tl.fl1Vifltl1lJtJ LLa:::f'l11lJUae:J~ntJ~ rl1VItll'l11l tlU1:::f111'l.Q'b iJtl:W11'11~1tl . ... 
.fft~~1~'l:::~a~tliju1hv11Jtl 

.Ya 16 ~1t~11'l~:Uan~ru::: hiLVI:W1:::~:wLLnm1~"il::: 1 '!Xan~1~ 1-tlatJ mruff:wf'l1e:J~m1:wtlaa~.nmht~ 
'\1 • • 

'tlflfla ~~~1:::'tl11l t~tl1:::ml'ld tl1tJ~1'1e:J1'l~m.l~tlL 'IX\1n~1~1:::-¥u m11-tl~tJ mruJt~LO'I'i1::: m1tl~~~11..1 
1 1..1a n~ru::: L -dt~11tTt~LiJt~m1"li'1f'l1111~ 

.Ya 1 71 t~mru~Vi'l!n~1tlL~1VIli'1~1'111'1YitJ11~11Lflffi t~u1nru~m1..1tl1:::naum1:U1~L iJt~1 tll'l1:W~ 

ri'1VI'U l'l11l 1..1tl1::: ml'lffi 'IX Vi'!! n" 11..1 L ~1V1li'1m '1Xfi1 LL 1..1:::'111~ m~a1..1 L iJt~VI'I!~a a 1 '1X1..11 tJ~ 1~tl ~u1\ m11 'IX~ n~a~ 
.rnv 1 1..11:::v:::na1~ri'1V1tl~ H 

.Yfl 18 tl1:::ml'lm:::'VI11'l:WVI11'l1 'VItl\l'U'Uffi m oHU'I~'U L~fl~tlrl1VItl~V!iJ~.ramL tl~~u1uuu LL~i'tl 
tl1:::ml'l1 tl11"1Jn'l'l1tlL un~1 L iJ1..1~1..11 tJ • 

Ail.:~tn1<t~a 

-r!lJtl1'11"1i1tJ11 f111"1 -rn~111"1Jf111LL'VItl 

-r~lJtll'l111f111n':i:::'VI11'1lJV11\Vl1 'VItl ... 



1. ei'a~~'U (Aldrin) 

2. at'ii'Uvlm.'I-L:UV15a (Azinphos-methyl) 

3. l'lam~u (Chlordane) 

4. ~~Vi(DDT) 

5. ~~iil(DDVP) 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

L~l'liltl'ltl~ (Dichlorvos) 

~a~~u (Dieldrin) 

1~Li!V15a 1, 2\~lml11 2, 2L~I'IatihLt~V15avlt~~Lvl~ (l~tJ'itiil) 

(Dimethyl 1, 2-dibromo 2, 2 dichloroethyl phosphate 

(Dibrom) 

Lt:l'U~~u (Endrin) 

t;jhtiti'U (Guthion) 

~tA'lm1;iLu~ (Lead arsenate) 

iiuL~u (Lindane) 

111a11iit:Jti'U (Malathion) 

Liliitln;il'latl (Methoxychlor) 

ULI'I~U (Nicotine) 

;i~Vlt:Jni (Systox) 

17. u.~m~eJ:IJLLat~1'i'lhtnt~u~ata1tJL~ 

(Thallium (Soluble compounds) as Tl) 

hu. 'i:U (Tiram) 18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

Vit~n'!!1~U (Toxaphene) 

'111'i1Liit:lt:l'U (Parathion) 

vlti~~~u (Phosdrin) 

L'11"1ii1':u (Pyrethrum) 

'l11vlvl1~'U (Warfarin) 

l'l11,.n1a (L'!!iu (m1)) [Carbaryl Sevin (R)] 

2, 4 - ~ (2,4 - D) 

'111'l11'11t:JV1 (Paraquat) 

2, 4,5 Vi (2, 4,5 T) 

fl')lil\h~·il (Acetic Acid) 

u.m.JL11Li1tJ (Ammonia) 

a·ru1 'Ufl1'Ufb'U 

lflf.lm1119l'i 

(p.p.m) 

10 

50 

1iaiin~11fiva1mt1 

1 ~n'U1tlnw9l'i 

(mg/M3) 

0.25 

0.2 

0.5 

1 

1 

1 

0.25 

3 

0.1 

0.2 

0.15 

0.5 

15 

15 

0.5 

0.1 

0.1 

5 

0.5 

0.11 

0.1 

5 

0.1 

5 

10 

0.5 

10 

25 

35 

92 
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tJ'ilJ1tut11'iLf'lii 

0 ~ .,j ..,; .. thuluft1\n=bu ilaiini'11 lliel'il1n1fl 
ft1fi'U'I'I 'lf!lt11'iLtl11 

1flau'ilJ19l'i 1 \jn'lJ1fiOL119l'i 

(p.p.m) (mg/M3) 

30. "'Tivt-uu.a::"'1'l'lh::nau'tla~"','lVI'I.I 
~ ~ 

- 0.5 
[Arsenic and Compounds (as As)] 

31. m{'ii'l.l (Arsine) 0.05 0.2 

32. 1uvHia (Biphenyl) 0.2 1 

33. ,j"'~'l.lflft Lfl (Bisphenol A) 0.5 2.8 

34. rn{utJ'I.I111manhl'l (Carbon dioxide) 5,000 9,000 

35. ti1{UtJ'I.IlJ8'1.1'1.1<Jn1'1ll'l (Carbon monoxide) . 50 55 

36. flfttl~'IJ (Chlorine) 1 3 

37. flft8~'1J1~aan1'!ll'l (Chlorine dioxide) 0.1 0.3 

38. Lfl'lL~ EJ1Ju.a::"'1'l'I.J'i::nau'tla~ Lfl'lL~EJlJ - 1 

39. '\jlJ'tJ8~'1'18~1.1.~~ - 0.1 

40. ~'IJVI~<Jft::88~'1Jfl~'l'lfl~U.~~ - 1 

41. ~'l.liJ1EJ~'U [Cotton dust (raw)] - 1 

42. 1'1lv11'1JI'l (Cyanide as CN) - 5 

43. L<J'I'Ii5ft rJ'ane~m~ (L<J'Vltl1'\J<Ja) [Ethyl alcohol (Ethanol)] 1,000 1,900 

44. W'Jflfl hl'l [Fluoride (as F)] - 2.5 

45. W'Jfi8~'\J (Fluorine) 0.1 0.2 

46. 1~LI1l'iL'il'IJ1'ilEJ11'1JI'l (Hydrogen Cyanide) 10 11 

47. ~lJLVI~nean1'1ll'l (Iron Oxide Fume) - 10 

48. LlJ'VliiarJ'ane~m~ (L1J'I'Itl1'\J<Ja) [Methyl alcohol (Methanol)] 200 260 

49. iiLfia m11 uiia (Nickel carbonyl) 0.001 0.007 

50. 'iiLfia 1 'IJ~ti'tle~ 1aVI::u.a::"'1'itl'l::neuvia::a1a 1~ 

" (Nickel, Metal and Soluble Compounds, as Ni) - 1 

51. m~1'1JI1l~fl (Nitric acid) 2 5 

52. 1'1.111l~f'I8<Jn1'!ll'l (Nitric oxide) 25 30 

53. 1'1JL\ll'lL'il'IJ1~aen1'1ll11 (Nitrogen dioxide) 5 9 

54. 1'1JL\ll'ln~L'il8~'\J (Nitroglycerin) 0.2 2 

55. L'ilL~V111!!11l'l8n1'll (Sodium hydroxide) - 2 

56. <ilmvlaft~aan1'!l~ (Sulfur dioxide) 5 13 

57. m~n1 11::i\''1J (Sulfuric acid) - 1 

58. L\lll1l'l1L8'V1Gf!Lal1l [Tetraethyllead (ad Pb)] - 0.075 

59. Ll1111l'l1L1J'V1BftLa~ [Tetramethyllead (as Pb)] - 0.07 

60. ~~n u.a::"'1'l'lh::naueii'IJ'Vl~~'tl8~~~n - 2 

61. ~\Jn u.a::"'1'itl'l::nauB'I.I'Vl~~'tl8~~un - 0.1 ' ' 
62. ~'IJ<lft (Phenol) 5 19 

63. vle"'~'IJ (m11uiia flftflhl'l) [Phosgene (Carbonyl chloride)] 0.1 0.4 

64. vle"'Vl'l.l (Phosphine) 0.3 0.4 
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m2J1Wfl1'iLI'Iii 

0 "' d ... .. ~hu'h.1~1Uii1U iiai;ni'2JReJeJ1n1A 
fl19l\J'rl 'llrlfl1'iLfiJJ 

t .. am2J1\Il'i 1 \lO\J1fllfW\Il'i 

(p.p.m) (mg/M3) 

65. n':i~Yimwlv~l'l (Phosphoric acid) - 1 

66. vlvl'!vlv~l'l (LVI~el~) [Phosphorus (yellow)] - 0.1 

67. vleJavlv~a L'l'l'U~~I'Itl"ilL':i~ (Phosphorus pentachloride) - 1 

68. vlvavltJ-rl'l L'l'l'U~~~t'~Lvl~ (Phosphorus pentasulfide) - 1 

69. vltJl'!YitJ~a L~'il'latJh~ (Phosphorus trichoride) 0.5 3 

70. L'!!~u (l'!!atJa) [Xylene (Xylol)] 100 435 

71. 'l:j:w"lm~a~n~~"'avl~~ (Zinc chloride fume) - 1 

72. 'l:j:W'tlv~a~n~~flvnL'!!~ (Zine oxide fume) - 5 
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m~1l\UI1'UAU 

0 u ..I ~ilii1~LAU 
fl'l'Ul'Ufl1'Uib'U iiaani'~fiilil1n1A 

i11tltl\'1 
1t~vm~1fl"a 1 anu1fltl~A"a .. 

(p.p.m) (mg/M3
) 

1. eiaau 1na~~a ~'lLvmi (Allyl glycidyl ether (AGE)) 10 45 

2. 1-u"a"ail'U L\Pl"avli~ilil hWi (Boron Tlfluoride) 1 3 , 
3. ibViail~UJtJ (Butylamine) 5 15 

4. L'VIilLViEJ~-tbVia LR"aLl.J\Pl (Tert-Butyl chromate (as Cr03)) - 0.1 

5. Rilil~'IJL\Pl"avlaeJilhWi (Chlorine trifluoride) 0.1 0.4 
" 

6. RililL "ail~L~'VIIii'am~Wi (Chloroacetaldehyde) 1 3 

Railhvlilil.J (l\Pl"aRililbiiL'VI'IJ) (Chloroform 
7. 50 240 

(trichloromethane)) 

8. ililLll-L\P\RililhLu'IJ~'IJ (a-Dichlorobenzene) 50 300 

9. L\PlflililhLil'VIGil ~Lllili (Dichloroethyl ether) 15 90 

10. 1, 1-L\P\Rililh-1-L'IJL\Pl"a~L'VI'IJ (1, 1-Dichloro-1-nitroethane) 10 60 

11. L\P\Lna~~a ~L'VIili (~ '5 ~) (Diglycidyl ether (DGE)) 0.5 2.8 

12. Lil'VIGil Ll.JiliLLRULL\P\'1.1 (Ethyl mercaptan) 10 25 

m'VI5a~'IJ 1naRiliiL\PlL'IJL\Pl"a\Pl LLa~ I 'VI~ilL'IJL\Pl"aLnaL'tiil~'IJ 
13. 

(Ethylene glycol dinitrate and I on Nitroglycerin) 0.2 1 

14. 1~L\Pl'iL~'IJ RailhWi (Hydrogen chloride) 5 7 

15. LilL€1~'1.1 (lodine) 0.1 1 

16. LLl.J.:!n1U1.'1 (Manganese) - 5 

17. Ll.J'VIGi~LU"aLl.J~ (Methyl bromide) 20 80 

18. Ll.J'VIGil Ll.JiliLLR'liLL\P\'1.1 (Methyl mercaptan) 10 20 

19. LLili~vl1Ll.J'VIGil i.'IL\P\~'1.1 (a Methyl styrene) 100 480 

Ll.J'VI5a~'IJ ii<'~Ylua LilL'tiL'tiEJ1L'IJ\Pl (L~l.J ~ Lil) 
20. 

(Methylene bisphenyl isocyanate (MDI) 0.02 0.2 

21. Ll.JL'IJLl.J'VIi5a L~\Pl"a1~ (Monomethyl hydrazine) 0.2 0.35 

22. L'VIiliL vl'IJUil~ (Terphenyls) 1 9 

23. 1 'VI~~'IJ-2,4-LIPlLilL'tiL'tiEJ1L 'IJ\Jl (Toluene-2,4-Diisocyanate) 0.02 0.14 

24. L1Uil Railh~ (Vinyl chloride) 1 2.8 



96 

IPI1~1~'V1111tJL~"!.. 3 

\Jbl1111i11'tLI'Iil 
tf'n111\11'111:U 

• ~ .a ~tlil1'nl'lii 
1'111:UL4J:U4J'ULll~!J tfui11111'111:UL4J:U4J'U@~~~~~ . . .. 

il11l'IJ'I1 .a L'IJ:U'IJ'U'I1tl1;J!Jil:U 
l'liltlll'il:!J:L1111 u"W11111'111:U nm:a1a1'11 

t-Mmti 
ti141'Utlnii L4i:u4iu n111'UI'Itmi141ulti 

1. L\J'U'ii'U (Benzene) 1 o <i1\J/tl'1u<i1u 50 ri1\J/t\'1'Uoi1'U 10 'U1iii 25 <i1\J/t\'1u<i1u 

L\Jtl'SiiL~!JlJLLil::il1~\h::ntl\JL\J!l'Si1 30 1J1Vi 5 'l:ull'l7n'i:u/ 

.. 25l:u1R~n'i:u/ ~n\J1PII1UJm Lil!J:U 
2. 2l:u1fl~n'i:u!~n\J11'1nUJfl~ 

!.JnU1t~nUJfl~ (Berylium and Berylium 

compounds) 

~:ULLflf!ula:u (Cadmium fume) 
- 0.3 jjaiin'i:u! 

3. 0.1 jjaiin'i:u!!.JnU1t~nUJfl~ -
~n\J1PiflUJfl~ 

~\JLLt'lflul!J:u (Cadmium dust) 
- 0.6 jjai'\n'i:u! 

4. 0.2 jjai'\n'i:u!!,Jn\J1t~nUJM~ -
~nu1t~nUJm 

f1Ti\J!J\Jlflo«i11Ylfl 30 'U1Vi 30 li1\J/t\'1'Uri11J 
5. 20 <i1\J/t1'1u<i1u 100 <i1\J/t1'11J<i1'U 

(Carbondisulfide) 

1'11{\J!J'UL91111~1flii!J l~f'i 
200 <i1\J/t\'1U<i1'U 

5 u1Vi'luVJn'lh~nil1 25 <i1\J/t1'1u<i1u 
6. 10 <i1\J/t\'1'U<i11J 

4 i11:u~ (Carbontetrachloride) 

L!lVIliaiiu 1M1ml:ufi 
50 li1\J/t1'11J<i11J 

5 1J1Vi 30 <i1\J/t1'11J<i11J 
7. 20 <i1\J/t\'1'Uoi11J 

(Ethylene dibromide) 

LclVIliaiiu lflfla!ll~fi 
50 <i1\J/t1'11J<i1'U 200 ri1\J/t1'1'Uri1'U 

5 u1Vi'luVJn,h~nil1 100 <i1\J/li'11Jri1'U 
8. 

3 i11:u~ (Ethylene dichloride) 

9. Yla{l!ilmlllli (Formaldehyde) 3 <i1\J/li'1u<i1u 10li1\J/li'11J<i11J 30 1J1Vi 5 <i1\J/li'11J<i1'U 

2.5 jjili'in'i:u/ - -
10. ~1Jl'l!,J!l!ll~fi (Fluoride as dust) -

!.JnU11'1nUJI117 

91::~1LLil::il1~tl7::nauauuVI~V'IJ!l~ - -

111::~1(Lead and its inorganic 
0.2 jjai'\n'i:u! 

11. 
!,ln\J1PitlUJ9l~ 

-

compounds) 

UJVIliil flil!Jhfi (Methyl chloride) 100 <i1\J/li'1'U<i11J 300 ih\J/li'11J<i1'U 
5 1J1iii'tUVJn'!h~L1i11 200 ri11Jili'1'Uri1'U 

12. 
3 i.bJ~ 

UJVIliaiiu flil!l hili 
500 <i1wli'1u<i1u 

2,000<i1\J/li'1'U 5 1J1iii'tUVJn'!h~L1i11 1,000 ri1\J/ 
13. 

2 i11:u~ (Methylene chloride) ri11J li'1'1lri'l1J 

!l!lLLnu1u (LLel'tlfl~) UJeih~ O.ol jjai'\n'i:u! - 0.04 jjai'\n'iw 
14. -

(Organa (alkyl) (mercury)) !.Jnmt~nUJI111 !,jn\J11'1nUJI111 

al111~1J (Styrene) 100 ri'l\J/li'11J<i'l1J 600 ri'l\J/li'1'Uri'l1J 
5 u1Vi'luVJn,h~L1a1 200 ri1\J/li'11J<i11J 

15. 
3 i11:u~ 

l111~flil!J h LCJVIlil'lii'U 
100 ri1\J/li'11Jri11J 

5 1J1iii't'UVjn1b~L'li11 200 ri1\J/li'1u<i11J 
16. 300 ri1\J/li'1uri1u 

2 i11:u~ (Trichloroethylene) 

Ll1111171flil<l h LCJVIGilii'U s 'll1iii1UVJn'1l·m1il1 200 ri1\J/li'11Jri11J 
17. 100 <i1\J/i\'1'U<i11J 300ri1\J/oi'1uri1u 

(T etrachloroethylenel 3 i11:u~ 

18. LVI!.JV'U (Toluene) 200 <i1wli'1uri1u 500 ri1\J/li'1'Uri1'U 10 1J1iii 300 ri1\J/li'1u<i1u 

l!!Lflmu il'lll'lti (Hydrogen 
50 ri1\J/li'11Jri11J 

10 1J1iii 20 ri1\J/li'11Jri1'U 
19. -

sulfide) 

- 0.05 jjai'\n'iw 
20. ti1!JVI (Mercury) -

!,Jn\J1PinUJI111 

n11'1Lfl7jjfl LLil::Lnil!JLfi~UJI11~ 
0.1 jjl'li'in'i:u! 

21. -
!.JnU11'1nUJI'I1 
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m ~ .... ·nnw , ULI. ~.Lil~tl\ll~<J(;l'itti::L1~1 

m~vh~1utln~ 
• u ... 

~mmLflii ~11J<l'41l1RIIl<J ii~~ni':ulliar.nmf'l ~1{;1'\.J'VI 

m:u1\ll~'ij<J~mmf'l 1 ~n'U1f'lnL:u\ll'i 

1 tJn'U1f'ln'Vjlll (Mppcf) (mg/M3) 

1. ~~m (Silica) 

fl~l.'l~"~u (Crystalline) 

- fna{'l! (Quartz) ~1J'!l1J1{;lvia1:U1'imi1fi~LI."::a::a:u1u 250 10 mg/M3 

fl~~lJ'tl'il~tJa(;l1~ (Respirable dust) % Si02 + 5 % Si02 + 2 

- m<J1'll (Quartz) ~1J'Vln't11J1(11 (Total dust) - 30 mg/M3 

% Si02 + 2 

- R~I.'IL\Il'U11"v1 (Cristobalite) 1 

[ 250 ~ 1 [ lOm~M] - -
2 % Si02 + 5 2 % Si02 + 2 

2. L'il:Uv{Yla 'i1:U~LI.ili'i'S1J'!l1~ (Amorphus) 20 80 mg/M3 

% Si02 

3. ~iiLfl\ll CviiJ~a:u;jfim~1n11 1 %) (Silicates) 

- Ll.'ili.'IL'UI.'IIIl'ill.'l (Asbestos) 5* -

- 'VI Till 1~v1 (T remolite) 5* -

- 'VI'il"R (Talc) vnnviLijuL~utv (Asbestos form) 5* -

- 'VI'il~fl (Talc) vnnvilllL\J1JL~1JLtl (non-asbestos form) 20 -

- 1:um (Mica) 20 -

- L'l!UI.'IL\Il1.J (Soapstone) 20 -

- tl<J{IIlLI.~u~'iiL:uuWi (Portland cement) 50 -

- Ll.n'i 1vlvl (Graphite) 15 -

- ~1.Jci1uiiu (Coal dust) viii Si02 um.1ni1 5% - 24 mg/M3 

- ~1.Jci1uiiu (Coal dust) viii Si02 :u1nni1 5% - 10 mg/M3 

% Si02 + 2 

4. ~1.Jvina1l1Li'il'lfl11:U11 1'11'1J (Inert or Nuisance dust) 

- ~1J'IJ1J1c;!vtl.'f1:U1'HlL i1fi~LL~::a::a:u t 1.Jfl~~1J'tl'il~U8(111~ 15 5 mg/M3 

(Respirable dust) 

- ~1.J'Vln't11J1(11 (Total dust) 20 15 mg/M3 
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u~:n1An~:~~1~~~1~L~a 

b~v~ fl11~uav~.nal 'Lim~vh~1'L1Lfia1nu.n11:bb 1~t1e1~ 

e:n~crei'TUT'il(;l1lJF111lJhJ.Ua 2 (7) LLvi·nh~n1f'l'!lB-:JF1UJ~'lJ~1~uuu~ 103 ~-:~1'1..1~ 16 i1'U1FllJ 

2515m~'Vl':i1-:!lJ'V11 ~ 1 'V1 CJ~-:1 n1'VI'U~ 1.'111.'1~ fl1':i b~ CJ1 nu 1.'1'!l.fl1VIe:J'U1lJ CJbb~ ~F111lJU~ a~.fi m11'VI-ru~ n-.ij1-:1 11 
' " 

~-:~~a1ud 

.Yv 11'1..1\J':i~mf'ld 
"1.'1.fl1VIF111lJ-ra'U" 'VIlJ1 CJF111ui1 aw'VI.niJ~b'iJ'Umhauvi1~fl-.ij1-:~ 1 'U'!lW~vi1-:~1'U'lJn~ 

.. '\J " '\J 

"'U1CJ-.ij1-:~" 'VIlJ1CJF111lJ';h e:l~-:J(;lfl~-:J-ru~n-.ij1-:~ boU1vi1-:J1'U 1~tJ"ii1CJrh-.ij1-:~1 ~ Lb~~'VIlJ1CJF111lJ':i1lJ~-:~e:J 
" " " 

~-:~1~-ru lJBU'VIlJ1CJ1~'Vi1-:!1'Ubb'Vl'U'U1CJ-.ij'1-:~ 1'1..1mru~'U1CJ-.ij'1-:JbU'UU~UF1F1~ 'VIlJ1CJF111lJ'll e:JihJ1'UT'ilm~vi1 
' " 

fl1':ibb 'Vl'UiJ~UFlFl~ ,r'U bb~~'VIlJ1 CJF111lJ':i1lJti-:J e:f~-:1 1~-rUlJBU'VflJ1 CJ 1 ~vi1-:J1'Ubb 'Vl'Ue:fii-eJ'1'UT'ilfl':i~vi1 fl1':ibb 'Vl'U ' ,. ,. 

.d Cl.l II' 

Lmnnu-:~1'UU1'U 

"~n-.ij1-:~'lJ':i~"il1" 'VIlJ1CJF111lJ11 ~n-.ij1-:~~-:~'U1CJ-.ij1-:~(;ln~-:~-.ij1-:~HLtl'Um':iu':i~"il1 ,. " 
"~n-.ij1-:~i1FI':i11" vtlJ1 CJFI11lJ11 ~ n-.ij1-:~~-:~'1..11 CJ-.ij'1-:J(;lfl~-:~-.ij1-:~ 11hh U'Ufl1':iU':i~"i11 L ~avi1-:J1'UeJ'Ui1 
" " 

~n~w~ LU'UF1f-:~F1':i11 LU'Ufl1T'il':i 'VI~mtl'U 1 U(;l1lJfJ~fl1~ 

~~1~ 1 
II 

fll1111':iti'U 

ollfl 2 .fl1 CJ 1 '1..11.'1 tn'U~U':i~ fle:JU fl1':i~i1~ fl-.ij1-:~vi1-:J 1'Ue:JC]"il~i11.'1.fl1VIFI11lJ-re:J'U~vi 11 ~e:JU.I'Vf.fliJ'!JeN 
,. 'U , '\J 

ollfl 3 1 'Ufl':iW~.fl1 CJ 1 'Ui.'lt:n'U~U':i~fle:JU fl1':iii1.'1.fl1VIF111lJ1'B'U~'Vi11 ~e:JU.I'VI.fliJ'!le:J-:!11-:J fl1 CJ'!le:J-:J~fl-.ij'1-:J 
' " " 

1.'1-:Jfl11 38 e:J-:Jf'\1b"@L~tJ1.'11~'U1CJ-.ij1-:~~1biJ'Ufl1"Hbfi1'!Jvt~e:JUi'u'lJ':i-:Jb~e:J~~1.'1.fl1VIF111lJ1'e:J'U,!'U 'V11mLfi1'!J 
" ' 
vt~e:Ju-ruu':i-:~ 1lJ 1~'1..11 CJ-.ij'1-:~"il~~e:J-:~~~ 1 ~" n-.ij1-:~i1 LFl~e:J-:~ue:J-:~ n'UFJ11lJ1'a'Uin ~aw'VI.nil'!Je:J-:~11-:~ mtJ"n-.ij1-:~1.'1-:~ 

.. " .. 'U 'U '\J 

n'l1 38 e:J-:Jf'I1L"ilm~CJ1.'1 

.Yv 41'Umru~e:JWvtflil'!le:J-:J11-:~mtJ~n-.ij'1-:~1.'1-:~n11 38 e:J-:Jf'I1L"ilm~tJ1.'1 'U1tJ-.ij'1-:~"il~~a-:~1~~n-.ij'1.:j'VftJ~.Wn 
.. '\J '\J 'U 'U " 
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-i1fll'l11'l'U n11aru'VI.ni1"llB{J~1{1 m EJril n-;[1~'l~a EJ 1 'UG1.nTv-rLI n~ 
" "' '\.1 '\J 

1/a s1 'U~~ L U'ULL 'VIci{J ri'1 L il~f1111lJ~a'U~iJG1m'V'lf1111lJ~a'UG1{Jii{J"ll'U1~ LU'Uel'U~'l1EJ LLrlG1"ll.fl1'V'lB'U1lJEJ .. , 

"lJeJ{I Uf!lf!l!;l 1 ~'U1El-;[1{JU~'lh~m!ilb~eJ'U 1 ~Vl'l1U , 

1/a 61 ~'U1 EJ-;[1~~~ 1 ~a n-;[1{J~{Jvi1{11'U 1m1 LL'VIci{Jrl1 L il~f1111ll~B'U~vh 1 ~aru'VI.nffi 'UU~ L1rutY'UG1{Jn11 
"' , "' '\1 

45 a~f311L'Ilm"ilEJG1 G11ll'll~Lbl'i{lmEJ 'leJ{ILVJ1LL(;I~mila~1'VI-ruua{Jn'Uf1111lJ~a'U ~1llll1~'l:01'U~ri'1'VI'U~ 11!. 'U , , . 

VllJ1(;1 2 

LLif~~!'h~ 

mt~1'UG1m'U~tl'l~naum'lm~(;ln-;[1{Jvi1{11'U ~{JI'iahJ-d' .. 
(3) {11'Uffia.J~a{Jn1'lf1111lJG1~baEJ~ L1i'U n1'l"ll'Uel1EJ n1'lU'l'l'ln1'lU~ n1'lLn~EJ1~t1'1lil~'VIEJ1U biJ'U , , 

~'U ~miif1111lJbozllJ"!JeJ{IbbG1{JG111{11l.i'li'aEJn11 50 an<& 

(4) {11'U~~mm'lf1111lJ(;I~L8EJ~b~nuaEJ L1i'U m'le..~~~'VI~am'l'lh~nau:8'U{J1'UB~1{1'VIEJ1U 'l m'l~ 
ozi'11 m'lG11{Jel1EJ 'VI~am'lulju~~1'U-ff'ULL'ln1'Um:::m'Um'lfl~G11'VIm'llll'i1{1 'l LU'U~'U ~a{Jilf1111lJLozJll"!JB{I 

LLG1{JG111{11a.J'IJaEJn11 100 ani 

1/a s ru ~m~an-;[1{Jfii'U1~fii'U'VId{Jvi1{11'U ~{JI'ia1u-d' .. 
(1) {11'U~~eJ{Jn1'lf1111lJ(;I~LaEJ~U1'Unm{J L1i'U n1'lL~U~1 n1'lL~U'VI'U{J n1'lu'l:::naU.fl1'll'U::: LiJ'U~'U 

~eJ{IiJf1111lJLozllJ"lJeJ{ILLG1{JG111{11a.J'IJaEJn11 200 an'li 

(2) ~1'U~~eJ{Jn1'lf1111lJ!;'l:::b8EJ~G1{Jn11~nci111'U (1) LLI'i1l.iih (3) L1i'U m'ln~{J'VI~mLI'i{JtmJt::: m'l .. 
"lieJllLL'IllJ Lfll~eJ{I~m n1'l~'l1'l~'l1bLa:::Vl~G1eJUe.J~~i1ru'flm'l~nLLI'i{J'VI,r{Jc;r~1LLa~~1~1EJ n1'lVleJ~1 LU'U~'U 

~eJ{IiJf!l11lJL"!i'lJ"!JeJ{ILLG1{1G111{1 1a.J'IJeJEJn11 300 ani 

dv "" iJ" "' v 1" o ' U (3) ~1'UVl~eJ{Jn1';if1111:Uril:::Latl(;l:U1nL 'U'I"'LI"l~ LL~:::\Pla'l "!lL1~1vt1'1TU'U1'U L"!l'U nl'~ -a:::nau 

Lfll~eJ{I~m 'VI~eJeJumcl~iJ"ll'U1(;lb~n 'U1~m m'lL~m~1'WL'V'l"!l'l'V'laeJEJ m'lL~U~1~iJ~il~Viu LU'U~'U ~eJ{JiJ , 

f1111lJ b ozllJ"!JeJ{I LLG1{JG111{1 1a.J'IJeJEJn11 1,000 ani 

1/e 9 t'l'U'Ubba~Vl1{1 L~'U.fl1EJ'UeJneJ1f111'l1 'UU~b 1NG1m'U~U'l~neJUn1'l ~eJ{JiJf!l11lJb ozllJ"!JeJ{I bbG1{JG111{1 

1l.i'!i'eJEJn11 20 an<& 

1/a 10 1 'Uln~{J'VI~eJ~a{!Lnu1G1~ Vl1{1 L~'U Lui1EJ{I LLa:::u'U1~1 'Wu~nruG1m'U~u'l:::naum'l ~a-1iJ 

Fl11:ULozllJ"!JeJ{!LbG1~G111{11a.J'IJeJEJn11 50 an'li 

1/a 111 ~'U1EJ-;[1{1UeJ{Itl'Uffi ~iJbbG1-1~'l{J'VI~eJLLG1{JG1~VleJ'U"lleJ{J~1{1eJ1\Ii~~ 'VI~mfll~eJ{Jrl1Lil~LLG1{J~ijbbG1{1 

-;[1 i.'lm Lozi'1ma n-;[1{1 1 'U"!lru~vi1{11'U 1 'Un'lruffil.im'IUa-1n'U 1m ~'U1EJ-;[1{1~~ 1 ~"' n-;[1{1~~ 1 ~"' n-;[1..,~{Jvi1-11'U .. .. " 
1 'U a n~ru~ L1i'U11tY'U G11ll1i.'l Ld'U~1 'VI~eJ m:::U{J'VI'IJ1(;1~ LLG1{1 mlllJ1 ~'l:01'U~rl1'VI'W~11J. 'U'VIlJ1~ 4 . 

d 0 

~aeJ~b1(;11VlV11{11'U 

1/a 121 ~'U1EJ-;[1{1~~ 1~an-;[1{J~{Jvi1~1'W1'Ucl1 eJ LlJ{JI'i 'VI~eJ 1'W~~iJLLG1{JG111-11l.iL~EJ{I'V'leJ G11ll'VIlJ1n .. , 

bb ~{J~iJmJ mrui.'leJ{J bLG1{JG111{1~1lJlJ1~'l:01'U~rl1'VI'U~ 11!. 'U'VIlJ1~ 4 ~aeJ~b 1m~vi1{11'U , . 
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\>UJ11'1 3 

~ 

.ffv 13 mEJ1'U~m'U~th~naum'rvtl~"n·h:Jf"l'U1V~f"l'U'VIi1-:J·vhnu ~-:J(;)ahJil 
'U 

8. 1:Wdi'U1'Um~L~V~i1 Ll.l-:J ~a-:Jii1~~uL~m~~ n~1-:J 1~-ru~V~(;)aii''U hiLn'ULrh~u L~VILV~~h u" (La) 

9. Ln'U1'U"~L~V~i1llJ-!! LLI'l1:WLn'ULLtlV~i1 Ll.l-!1 "il~~a-:Jih~~uL~EJ,:j~~n~1-:J1~-ru~V~(;)aii''U1:WLn'ULf11~u 

LV16liLUa (LeJ) 

1 o. Ln'U1'Ua~LLtlV~i1 Ll.J-!1 "il~~a-:Jih~~uL~m~"n~1-:J 1~-ru~V~(;)an'U 1:WLn'ULLtlV~~uLV~~!Lu" (La) , 
.ffv 14 'U1EJ~1-:J"il~ 1 ~"n~1-:Jvl1-:J1'U 1'U~~ih~~uL~EJ-:JLn'Un11'VIil-:J-!aEJ~~uLV~6liLua (La) iJ1~ , 
.ffv 15 m EJ 1 'U~m'U~\J1~nau m1viii1~1Ku Lt;EJ-:J~" n~1-:J 1~-ru~V~(;)aii''ULn'UniTvi tl1'VI'UV~1il'U"iia 13 , 

1 ~ '1..11 EJ~1-!I LLm 'll'VI1atJ -ruu 'j -!!~-!!~ L U'U~'U tl1 L ilVI'llel-!1 L~ EJ-!I'VI~m'l1-!l ~1'\.J'llel-!1 L~ EJ-:JiJ1 ~ih~~u L~ EJ-!1 ~-!I Ln'U n11~ • 
tl1'VI'UV~1il 'U"iieJ 13 

.ffv 161 'Um&'l.:Wm"il\J-rutJ1-:JVI1mLm'llml.lm1l.l1'U"iia 151~ ~'U1EJ~1-:J~V~1~"n~1-:J~1l.l 1~tJ~naV~ . , 
..:;,~ 4 ...:=~ .o=lo '1~ do 

L~EJ-:J'Vf'jeJf"l'jeJtJ'VI"VIL~El-!11'11lJlJ11'11~1'U'Vlf11'VI'UVI b'"l b'U'VIlJ'"lVI 4 l'l"eJVIL1m'Vl'V11-!11'U , .. 
VllJ11'1 4 

l.l1~'i_!1'UL~EI1n'Ufltln'iru~11f'l'iil'llf'I1111Uililfl.f1EJd1'U'4f'lf'lil 

.ffv 11 'VIlJ1 mL ~-:J"il~~a-:JihY1V1'11n 1:W Ln'U~-raEJ~~u~n-rl.lvi'1~1EJ11'lt:~ffilJ 1 "!!L"'VI~ LL"~iim1l.l~1'U'V11'U • 
~1lJ11t:I'Vl'ULL 'j,:j m~LL 'V1 f) 1~ 1:Wum.J n11~1lJ-raEJ LL DVI~U~1 nl" n-rl.l .fl1 EJ 1 'U'VIlJ1 f)"i)~~eJ-:Jii'jeJ,:j'VflJ'"l f1vl1~1 tJ 

'VIU-:J 'V'Im~~n ~1'VI~a11'lt:~~'U~f"l~1EJn'U a~'IA1-:Jt:.~ti-:J'VIlJ1n1llueJE.Jn11'VIilwii'U~LlJI'l1 ~-:J~1l.l11t:ltl-rm~E.J~ . , 
~~~ "' ~"d-'1 "'.. "'"' bVI1'11lJ 'll'U1VIf'11~~'lleJ-!I t:.~ b "!!L 'V'IelueJ-!1 f1'Uf'11~~m~'Vlunut:.~'U-!I'VIl.l1f1 , 

i1 'VI-ru'VIm f) LL ;i.:~vlilatl m rua 8.:1 LL(;m=d 1-!1 'Uel f)"iJ1 f)"i)~I'Jel-:1 L U'U'VIl.Jd n~illJ11'1 1~1'1..1 1'11l.J1 'j'jf"l LL 1 mL~'"l . .. 
"il~ ~eJ-:Jiia\Jmru~vl11 ~il LL~-:J~11-:J~ilm1lJL "~ill 1:WuaEJn11 20 ~n"li ~a-:J 1 tl"ii1-:J'VIu1~V~a~~'VIm n~'"ltJ . , 

Vv 18 tl~n"V~L~tl-!1 (ear plugs) ~a-:Jvi'1~1E.J'V'1"1~~n 'VI~eJE.J1-:J 'VI1a11'l'l~'U1m~"lia-:J\1~-!I~eJ-:J"ii1-:J 
~eJ-!1~1lJ11t:I"VI1~~tJL~EJ-!1"-!I 1~:JUatJn1115 LV16liLU" (LeJ) 

Vv 19 f"l1eltJ'VIaVIL~E.J-:J (ear muffs) ~el-!lvl1~1ti'V'Im~~n 'VI~eltl1-!1 'VI1eJ11'lt:I~'U1-tif"l1eJUVI~-!I~eJ-!!"ii1-!! 
'U • , 

~el-!1~1lJ11t:I"VI1~~tJL~EJ-!I"-!!1~:JUeJtlf111 25 LV16liLU" (LeJ) 

Vv 20 LLi'UI'l1aVILL~-:J ~1LLi'U~eJ-:Jvl1~1tlf11~"iln~~-:J~1l.l11t:laV~f"l11l.l~1'lleJ-:JLL~-:J"-:J1~eJE.JL'U1~~u~ , 
1:W L tl'U el'\..11'111 EJ(;)eJ~1 EJI'l1 meJu'lleJ-:J LLi'U 1'11~a-:JiiJ1'VIti n L u 1 LL" ~n m~u-:J LL~-:J~-:Jil~ n~ru~e:ieJ'U 

.Yv 21 m~D-:JVIU1aV~LL~-:J ~1m~u-:J~eJ-:Jvl1~1E.Jm~"iln~ ~-:J~1l.l11t:laV~f"l11l.l~1'lleJ-:J LL~-:J"-!11 ~atJ"l 'U , 
1~~um:WL U'Uel'UI'l11EJ(;)a~1tlm ~1 mau~a-:JiiJ1VIUmU1 LLa~~a-:J 1:W~V~1 'V'l~1t1 

oUv 22 "!!VILL(;)-:Jmtl 18-!!LVl1LL"~t:I-:Jiia cl1VI-ruue:J-!Itl'Uf"l11lJ-reJ'UI'l1lJ"lie:J 6 ~eJ-!!vl1~1E.J1'1'lt:l~iiJ1VIUf1 • • • 
L tJ1~1lJ1 1t:l tl'Uf"l11lJ-!eJ'U"il1 nLL 'VIci-!1 tl1 L ilV~f"l11lJ-!eJ'U 1~ 
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d .. 

L\!lilL~'{IIil 

1/a 23 -ifarhvt'l..l~ L~cnnuG1'l!.f11VfeJ'W1lJEJLLG'l~f'111l.n.JG'la~.nEJ~fhvru~ 111. 'tnJ~~ml"lil L U'\..ll.J11'1~~1'\..l ' ~ 

~'\..1~1~-;u~~a.:~tl~~Lvh,!'W 
1/a 24 .:J1'W1~~i'i~n~ru~hiL'VIl11~i:lmLnm~~-;u~1~G'ln~1.:~1.ffatlmru~llf'l~a.:~f'l11lltli;m~.nEJG11'W 

" ' ' 
Uf'lf'IG'l ~.:~~H1~~u 111. 'Wtl':i~ml"lil 'W1EJ~1.:Jmo;u~a'Wr:r'W1 ~G'ln~1.:J~~~um~ 1-ffatlmru,!'WLu'l"l1~ m~tlfiu1i.:~1'W 

" " 'U " d.J 

1'W~n~ru~L'Iiu;h,!'WLU'Wm~-i1f'1~111~ 

1fa 251 '\..ln1W~YiUn.:J1'\.JL~1VI'!!1~1'1~1o;u'l"lU11 G1.f11Vif'111l11'e:J'W LLG1.:JG111.:J'VI1e:JL~EJ.:J 1 '\.JU~L1UJG1t:n'\..l~ 

tl':i~naum~iJ1~LU'W1tl1'11ll~n1'VI'W~11l'Wtl':i~ml"lif1~YiUn.:!1'\.JL~1VI'!!1ffi~r11LL'W~'I111'i'nL&ia'ULU'\..l'VIU.:J~e:J 

1 ~'W1EJ~1.:~tl~u1im~ 1 ~~n~a.:JmEJ 1 'W':i~EJ~L1m~n1'VI'W~ 11 

1/a 26 tl~~ml"lm~'V1~1.:~ll'V11~1viEluuuil1m.ffu.:JR'uL~a~'Un1'VI'W~'VIil.:~1'amLtl~~u1'W '11uLLI'ii''W 

tl':i~mi"11'W~1"l!no;uo;u1'\.JLUn~1LU'W~'W1tl 
' 



• 

tnf1 <»~ 
·n'lffi~~,l!mrrw, 

1.J 'J ~ fllffflW~ fl 'J 'JlJ fll'J' fl11JfllJ'lJ{I cW'I:J 

l~B-J 11hn1~':i1'1r'J~l":t~1JtffV·:r~u;pw ':i~~utfftJ-J'IJW~thl}jmnumu 
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B1ff'v'el1u1'il~T.url11ll1l..l.u'B G1l m-i-:J'l.h~mi'l'f1w~m111m'la'~u1~~BlJuli-:J'If1~ uilu~ ~a 

(w.i'l'. ~s;v~~o) t~B'~ rl11~~utffv'171Jfl1'U. f1W~m711m7f111Jfl1liHrrh:l;)'l'tHlfl'l.h~n11'1'1nmHn1~i~ 
" l"~~U !ffV'I Til! ll'U. ':i~ ~1JlffV-J 'IJW ~ l:JiJ fl1'i'i1J t11'U. fll'i~'.i 111 l~!t'tl~fh'W 1W 1~~1J lffV'l'\JW~lJ fll'J 

':i'!Hl1'U. fl1Hh'U.1W ftTi~~U OU'ilJ fl1'U. U'ti~U1J1JU'U. Vi flfll'i~11'ill~1ffV'l'i1Jfl1'W ~-J11V'tl~16tJ~ 

~~~ .. & 
u~W-Ji'l' W'I'Utl.l W tJV1W1 . .. . 

lhmm~'Vl11'1'Vlfl'lalmli'i1lJ'Hl~u'tl~a'~u1'fi~BJ.J 

'l.h~Til'W m 'ilJ fl11f11'Uflll11'tlrtl:l 



J11f)~\l."Jn 

't11t1U~n1~fitu.::m1lln11f1'11Jf13J3J~~M • 
t~£1..1 1nm'1<'111~1V~1::~utfiu,~u~1u 1::viu L~£J.J"ll rn::: i.a.iiim111Jmu .. 

Q,f 0 _., " .o:>l 0 I Q.l 

nT1!il11 ~1 VI LL~::f11\l. 1 rn 'l::V11Jl~£J-3"ll rn::3Jn1TI1Jn1 U n11f11U"l ntf11"j::V11Jn11'l1Jn1'U. 

GJ. ~113J'YI3J1tlilth1~1 
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''L~£J.J'l1Jn1u • 'VIm tlf1113J'h 1::~u L~£J.J-;:nmL 'VI~.Jrht itV~l u"ll rn::3:imnumu ~ih:~ UL~ll-3 
G1' \1 n i11:~ 1J L ~tl \1 vr 'U.~1'U. 1VI tJ3:i1::~ 1J nT111Jn1UtT1 uni11:::~1J L~£J-\111Jn1'U. ~ri1'VI'U.VI L i1. 'U.U1::m~ 
'\1 I J:tj t I 

A 'i; 1 AQ.oo&f 4 I Q..<d 

VJrn::n113Jn11Gf-\ILL1VI~£13JLL'VI.J"111!il !i11J1J'Yl l!:lti ('1"1.~. l!:Jcfcfo} L'ltl-\1 f111:V11JL~ti.J11Jn1'U. 

"1::viu L~£.h'I~'U.~'U." 'V13J1 tlf1'113J-:i1 1::vi1JL~li.JYl !il"j1~1V11U~ .J Ll 'lVI~ £13J 1 'U."ll rn::rJ.J Lii l nVI L~li.J .. 
'VI1£1 wl<il-ru Li:hJ.J-;)1 n LL 'VIti-\! ri1 L UVIYlU1:"111"ll'U.f£1-\l L1tJu 'VI1D LL 'VIti.,1ri1 L UVI~f11VI-:i1U1:::"ll1"llWil:: l~1u n11 

"j1JnJ'U. LUU'l::~m~tJ-\ILUerfL.Jlu lmfYl tio (Percentile Level 90, LA90) 

"1::viuL;tJ.,"llru.::3:im,-,-umu" 'VImr.Jm13J-:i1 1::viuL;tt.,~L~-;J1nn11!ii11-;J1V~LLm::-;nnm1 
i'i1W1 rn 1::~11 L;ti.J 1 'U. "ll rn:::L nVI L~ti.J"ll El-\1 LL 'VIti-\! ri1 L UVI ~" LU'U.LL 'VIti-\lrhL UVI~U'l:"ll1"ll'U.1'El-\IL1tlu 'VI1El 

LL 'VItiMi1 L UVI~f11VI-:i1U1:"ll1"ll'U.';l: i.~11Jn1111Jn1'U. 
"1::viu L;tt-\l"llrn: i.iiiim11t1mu" 'VIll1tlf1113J'h 1:viuL;tl.,~!ii11~1VI1 u~" LL1VI~El3J 1 U"ll rn:; 

rJ-\!Lii l nVI L~ti-\I'VI1Ellii i,~1uLa-tl-\1~1 n LL 'VI ti.J ri1L UVIYlU~"111"ll'U.iEJ.Jt1r.Ju'VI1El LL 'VIti "rilL UVI~f11VI':hll"j~1"ll'l.l. 
~:i.mumnumu Ltlm:~m;tJ.,L!il~tt (LAeq) 

o:::t , a d.- o:::t d. ~V a 
"L~tt.Jn1:Lmn" 'VI3J1tlf1113J11 L~tl.,mnVI~1nn11!iln til Lm:'VI"Hlm::'YltJ"lleh'IJ'fltl 'VI'lEl , 

~ nl!rru.::~ 'U.LV1~.,13:i1:~tJ L;ti.J ~ ._, n-:i11::~ 1J t;r.J_,J1 i.tJl '1-l."ll rn::lf 'U. LL~:L nVI~ 'U.L 'U. nu fi nul VI LL~:~'I.l.~V1~.,1 " , 
mtJl'l.l.n~1'tt€ltJn-:i1 !0) 1\.b1ri (Impulsive Noise) L"li'\.b n1'1'flflnL~Li13J nTrDll.:ffu1tJ1'~V1 LU'U.~'U. 

" . 
"L;tJ.JU'VIi.'lll~\1" 'V13J1tlf1113J-:i1 L~t1.,1~LnVI~1nn11LUtiVI l~tiVI ~ L~tl'l 'VI1DollVI1<ilm:H.i1.,1 lVIS) 

~LnVI.:f'l.l. 1 u'ti'uri'YlulV~ L"liu nTJL "ll~-:i1ui:vJ~1L111:L 'VI~nmutJu m1L~m1~'VI: m1lium,m1V~1~'VI: 
" 1V~mfi~!l.JeJVI m'liV~.:fuL\111~VI~1mV~~EJ"lian~ Ltlu~u • 

d da ~ ~ , ~:.~. A cv .d. a d a A 

''L~tl..1l13JVJ'l13J~~:L '1'1!1\.b'' 'VI3Jltlf1113J11 LG1't1.,1Lf11"!1..1-;Jn'1 Lf1'1£l.J<ii'U.!il1 tf)"j£1.,1LGftl..1 'V\1!1 

LVJ~a\lli u ~u1V~il3:im1ll iu~::L Yi t~uLnV~i1ll~'l t1 L "liu L~tJ" LU ~.yi e.l1\.bLVJ~El.J"ll t11 m~tJ.J Ltlu'iiu 

"1:~tln111tln1'1-l." 'V13J1tlf1113J':h fi1f1'113JLL!iim?h.J1::W:h,n:~tJL;ti.J"llru.::3:im11tlnJ'I.l. rl1J 
., .. ..r 

1:VItl L~ti.JVf\.l.~i1'U. ... 
g,o ~ 1 A 0... Q..oO A A 

"3J1f111::VItJLG1'ti.J" 'V13J1tlf1113J11 Lf)"jEJ.J1VI1::VItJLG1'tl..1'fl13J3J1f11_!1\.b IEC "bo;;:ioa:' WHJ 

IEC b&>'t:>Clll!:l "lleJ.Jfiru.::m1mlrm11::'VIi1..1U1:L'Yl~i1~1tiL'Ylf1UV1ll'l~1 (International Electrotechnical 

Commission, IEC) ~G1'13J11tl'fl11';!1cm::viuL~t1.,1LU~tl LL~::1~~1Jl~t1.,1LU!lfL'l!UL'Yltf~ tio ~13J1::£J::mn 
.J 0 111 "' 
'Yln1'VI'U.VI bVI 



.. 
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~ .d.::tl 0 Q.; 

'19. nTUil"HIIJ LG"'"Uh't 3J fl n fl'WVI1 flTiil "'.l'l\1 'l @l 

't ~~EJlJLYi tJ1J~1fil11m::~udhJ..'I nmT~~EJ,Jn1L 'it<i! L~tJ.J3.11!il"if'l'U. L "liu -w~~u hlu (Piston 

Phone) v.iuEJ::::TI~~Y~m~LlJ'Hfi!EJ{ (Acoustic Calibrator) v.iEJfil11"i!~EI1Jfil1~~3jEim1hi.J1'U.~~~~fil 
'II 

:JJ1fil11:::~ 1JL~tJ,1fhVI'U.<il i.-J11 ~~.J'Yl nT~f,ni tl'U. Yi"il:::'Yil n11fil11"il1 <il"i::::~U Lfh.J.Jvf'U.~'U. 1:::~ 1J LitJ.J'll nt:: LlJ~ 
. . -

m111J mu LLfl:::1:::~1JL~tJ.J'll rudi mnun'l'U. 1 ~t11u~1fil11':::~m~tJ.J i.1~J.;)"il1ti1.JJ1v.irn "A" 

(Weighting Network "A") LLfl:::Yitrn'!Ynt::Y111~L1\91ulJ1uLi£J..:J "Fasr (Dynamic Characteristics "Fast") 

m. m'I&\11aJLG"'"iLoW'~-~>LLn:::aJ1il':i'I::~miu\l 
::.i.1 1 ... "" l"f'l 111 " 1 ... .. .... .,.I.J' n11fil.J ~ Y\1 'V'JU"lJEI,J:lJ1\9111:::<il1Jl~r.JJ 'V\LlJ'\.l. L1Jfil1~'VIflnLnnL"Yl<il..:J\91EI 1J'\.l. 

<~> Li]uu1L'lmrhh:::"151"15Ui'EI.JL'irmv.1EJ~m<i111"i!:::i.~1umTiumu LL'ii'VI1mL'VIci.Jn1LitfilL~£J.J 
i.li~1~11ri'VI£J <ilthm1~ri d1VJL~£J,JL~ 1 ~i..1 L11lm 1 'V'lu"ll EI.J111fil'n:::imi£J,J 1 unTffil1'l"il1VJ1:::iu Liv..1 

• 
~'W.~nu LLfl:::1:::iuL~r.JJ"llnt::Lliiim111Jn1U1J1L1ru~u~ii~IITWLLJ<il~EJ~Ln~Lfit1..1 

... (1D) m1i..11~1Y111 'V'lu"llEI.J:lJ1filTI:::IiluL~tJ..1~u1nmm£JuEJnEilY1111~i..,~..,"il1nvfui.li'IXEI£Jn11 
~.1!:1- ~.rf L~!il1L<iltJ1u1flii m.rf l~fil1 fil1~LLU1111J"HJ1JL11Lm1'V-lu tiEJ..1L1liinlLL'V'l.J'VIiEJi\I~UL<il Yiii 

Yltu.~lllliiLUn11~ri'ElUL~U.Jfl<il"ll11.JBU 
• 'II 

(m) m1i..1i.~1Y~1L'i"lu"llEI.J111\9111::iuL~tl\l~u1nmnl£JLUBlm11ii.J~.J"il1n-Yfui.li'IXr.wn11 .. 
~.1!:1 - ~.rt l~!i!1Liilt1Lu1flii ~ Lll\911 !i!1~LLU'l111J1E11JL111Y11L'V-lu <;i'EJ..1Lliiin1Ll'Y'l..1VIiEI~\I~ullil ~ii 
T1 rutnl'U~L Un11~:::l'i EIUL~tJ.JnVI"ll'Jl\IDU LLGl:::<;i' EI\I'Vh-ll"i!1n"JiEJ\IV\U1'ii1..1 v.iD"liEI\I'Yl1\IEJDnUEJnD1YI11 

• 'II 

ct. m'Iil'i'l\1-l!Pl'I::~mi.iu\1~'";;,'" un::'I::~mi.iu,:Jt~m::1a.iiim'I'I1Jn'l'I-L 
1ifil1'l"ill<i!Lilunfl1L1l'IXewn11 rt mfi 'llrn::i.liihi~m"illmL'VIci-lln1Lit<i!lw·Jb.Jnfl1L<ilL1fl1'V\'ct.., 

~\1~111Tm 1"ll'Lilu~1LL 'YlWll u-n:::~u L~tJ\I-vfu~1u LLfl:::1::::~mitt.J'll m:::i.iiii nTl"1un'Ju 1ti~ m:::iu L~tJ\1 .. 
.f 1 .,... ::'I """' "" • I <' "' "' .-.d """' "" i. '"" 'V'lU!1U V\'J<ilLuWI:::\911JL~£J-IIL1JEIW15U L'Ylfl'Yl rio (Percentile Level 90, LA90) 1:::\0l'IJL~tl..J'lltu.::: ~1ln11 

1umu1i1<i!Lilu1:::iuL~tl\ll:;l.~£J (Equivalent A-Weighted Sound Pressure Level, LAeq) LLU\1 

EJEJmilu m mill ~..,d 
( ~) Ll 'VIci~ n1L it~ L;tl\1 tJ\1 Lii Lntil'VIiEitJ.JL:I.i iim1~1 L \tun"iln'l'l1l 1 ~!fi'lT;J11il'l~iu L;tl\1 

vru~l'\.l.LLfl:::1:::~1JL~tl\l"ll m:::i.1Jiim1"i1JnJU 1 UlU L'l~l LL~~~1LLW!.i\I~YI11ili1"i!::: L<liiunT'nlJnJU ... 
(kl) lL'VIci.:Jiill itfilL~tJ\Iiim1~1Lit urhmTilli.li'ii m il.u.J 1~\9111';)1 <il1:::~1JL~ti.J.vfU!1'!-l.lL~~1::::~u 

L~ti..:J'llnL~Lliiim1'l'Un1U 1 U -Ju L 'J fl1 LL~~~1 LL'VIl-i\l~f11<id1"i!::: L~f1ln1'111ln'JU LL~::d1U~1LL'VIl-i..J 
L~ ti'J rl'\.l.lltl~l LL 'V\U\Ifi"il:::iinT'l1m::~u Lffti.J'lln.L::iim111Jn1'\.l. l<il tJ l i'VItJiiln"i!m111'1l fl\ILLV\ ~\IfilL it\91 

~ 

a ~""-a' a- oAA 

L~ti\I'VI"'ifl1~'Yl'\.l. 'Yln flU V\1fl'VItH n1'llil1 L Ull.mln111l 

( 1:11) Lb 'VIfi..JfhL UtilL~£J..Jiim1~1L it un"ilnTI11EIU1..:J'ii m i'tEJ..:J i.li ~111W'VItl<iln11~1L it 'Un"ilnTiliL~ • 
L ~\911T<i1'llil1:::iu L;tl\1 ~U~lULL~::1::iu L;tl\l"lltu.::L1Jiim'l11Jn1U L UlJiL 1 nL~U~iJ~IJ1'V'lLL'J\91Gtu11 

"' 
fl tt1 tiYI~.,'JtltJtJi"L 1 ru fim~11"i!: L~i'u n11'11JnJ'\.l.Ll~:::LiiL~fu e..J flfl"J::'Yl1J"il1nLL 'VIfi \1 n1 Lit~ L~ti.J 



C!l ~t.L.UI'U'!Ill.~ l'lll t~ ® UKwtll 

'11.1 '11.turtt.t.LU!J:'tUJr.l'!l~1r1~;:tL.~L.Id.G~1'ttlt.'11.LI?Lil (n;,) (Gt) 'iP G£-llL~fM~~I";;L!I- (~) 

(w1 'bavl) l'fl~1 n;~:::t.L~rt_£.[1t.LU!J~~'u. 1 L!fl'~\11, 11ULH11~m~:::t.Lid.G~ 1 

(U) (Gt) ;p GJr.UL~~I";Jflt~UGGUid. ~'11.1LUI'~Id.11UL~I'flk'!1r1~:::t.~t~t.t.~t.LU~I";;L'11. (n;,) 
(\ lfl 'tl til' 0 I J:7 l"'b <'"b 0 

(n;,) :::~11 (U) (C!!) 'iP GJr.llL~t.LU'11.'11.1L~ (U) 
~ "" . 

m·~ rt~L~IlL~ '11.tUrt!.t.L.Uil:::'ttln;,t'!lk'!1r1~:::.t.'ttlt.'I1.L~:::~11 1'1.~'11.Jr.~U1 
r~ l"tt o ):;I " l"b "' 'd ~""" 

~L~t1:::1"3:::.!'.rtL~ (g '11.Jift.!'..!'.U~!J'I1.'!J 1L!fo1.LU~kl'11._!!'11.~'11.,illrt~1:::'tUJr.l:'r3~1rt~:::.t.~!;~ L (aS! ON 6U!lenpn1.:1 

JO 9S!ON ApealS) rtL~~f'~G~Id.~l:'~l'l"3~1rt~:::t.!J:::~ ~'11.JI'ft.!'.W~!J'I1.'!1-1L!fo!.LU~kl'l1.~'11.~'11.11>rt~1~111'~ 

'11.}~!J1~1:'11~1L~f'~ l:'lllt~ C!l l:'~ft~~111:'G12'1G~I'LflG'11.~~!J1~'!1-1L!fl'~ld.11ULH!l~11Jl.t.U (ttt) 

'11.Wrt.l.!'.LU!J:'tUJr.l:'rl~m~:::t'I1.1J1fM~~I";; (n;,) (C!!) ;p G£-llL~rtrl~1rtl1~1.t.LUUL~ 

,ill~~t'rl~1rt~:::.t.L~ft.!:-[1t.~fl t.~UG G U~ ~'!:} 1 L!fl'~\11, 11t'Git.t'l1~1 rt_.\t):::.t.~ l-12-t..!.~.!.LU~HL !1- ( ~) 

o Lt.UULrtG.t.ld. l>'GtC!I 
' ... I 

;p·o ;t>'Gt® - ;p·p 

o·~ ;t>'P - l>"Cl.. 

;fJ'C!J ,:g·G., - ;p·,:g 

o·ttt ,:» ·,:g - ;p-w 

O'U'J ,:tl'U'J- 'jP'Gl. 

;p·,:g ,:t>'Gt- ;p·® 

o·p Lt.U fJG'11.G.t.ld. ,:g·® . ... "' 
(tn~m!-~1) L'l"l~m~:::.!'.L~rt_£.[1t.~ (Gmm~~1) t'rl~m~:::.!'.L~I'GJr.I'L~~I'.l 

- -- --

1'1"3~1 rt~:!.t.L~rt_£.[1t.~ 

Lld.G~1t'UL~rtL~L~rt~rti1~1Lil (U) (~) 'iP G£-llL~~k~t'fl~1rt_.\t):!!.L~t'GJr.t'L\!)~1'.1L!I- (n;,) 

l'fl~1rt~:::t.L~t'GJr.I:'L\!)~I';1'11.[:p.fM~~I';1 '11.turtl 

.t.LU(!ft~:::'IUJr.l'rl~1rt~::.t.r3t.~UGGU~~'U-1L!ft'~ld.111'GJr.l'l1~1rt~:::t.~!;~U.~.t.LU~1'.1L!I- (U) 

'11.1:'~ rt~L~rtL~'I1.tum .. t.LUil:'IUJr.t'flk'!1rt~:::.t.'ttlt.'I1.L~:::~11 (JI.f ~ """l 'JaAal amssaJd punos 
-~--0 I=" F:::'~ 0 

pa14f>!9M-V lU9J8A!nb3) t'lll t~ ~ 11~'n1t'r3~1rt~:::.t.L~'I1.1J1~'!:}1L!ft'~ld.11t'GJr.l'fl~1rt~:::.t.~l~L (as!ON 5unenpn)::l 

JO 9S!ON Ap891S) rtL~~ft~Gt,ld.~l.'~t'rl~m~:::t!J::~ (g'l1,_!1.1l!.W~!J'ti.'U-1L!fo!.LU~kl't1.~'11.~'11.,illft~1~111.'~ 
I l"ti I"> I A 

'11.~~!J1~t'rl~1L~ftl.t f"tl'tl.~l:ftlt.t C!l ~11t'~t'G'P1G~t'LflG'I1.~~!J1~U1L!fl'~ld.11Uillt'rl~1~1Jl!.U (®) 

'lJ>I'~ '[9W ;p '11.ij1UGGt'f111 '11.t.Urt.U ... LU1:!::'1Urtt'IJ~m~::.L'IUt.'11.L!P;:~11~lt!!t.t~tLU ·~ 
... 

'ti.U t.fl ~1 L~ t. 1 
'" F' 

~!;~U~~L-~'11.1}1~\ Cl.. G£-ftllll'tbt.UrtU.LUrt~:::t.L~'ttlt.'ti.LI?2-\f11L!I-:::~~'11.L-i'11.~L'I1~1rt~:::t.:::~11 'iP G£-ftLIIl 

'11.turt.t • .t.LU(!::'ttl Jr.Nl~1 rt~:::t'ttl t. '11.LI?2-\f1~ Ltt::~~ '11.tu rt.t.J.LU!J ["~::'ttl Jr.l'fl~1rt~:::J. 'lJ> l',.lA . ,. ,. 

~01 

.. 

! 

., 

;. 

'1.-

,.. 
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LAeq, Tr = LAeq, Trn + 10 log JO(Tm) 
Tr 

1Y~£J LAeq. rr = 1:::~iiJLihJ.:J'lltu::iinTf11Jfi1'1t (iivnbmilu LY!oTILlJj;llfl) 

106 

LAeq, rm= 1:::~lJLff£J.J1l'lnLl'VI~.:Jn1L'itY!~iJnTn.Ji'uvi11:::~1Jlff£J.:J (aJ'VI't.bmilu LY!snllJi.UEl) 

T m = 1:i:£J:::LJj;l1'1JEJ.:J"IhlL1lil1~LL'VIa.:Jn1L'itY!LnY!L~U:J (ii'VI't.Ldr.JLU'U. 'lt1fi) 
'U' Ado .J' ~1~ o I Q..O A .cl 

T, = 1:i:£J:i:l1j;l1 El1.:1 El.:J'Yln1'VI'U.YI'li'U.L 'V'l El •J:!L 'ltn111f11'1t 1 nblfi11:::YilJL~£J.:J'llfii.::IJ 

m1""Jumu1Y~£Jnl'VIu~1~vi1Lrhnu li>o mri 
(m) mmLff£J-l~1nLL 'V\a.:Jn1LUY!Ln~.tumh.:JL3.i<ii m\ta.:JLL!il:::Ln~:ffumnn11 ~ "1h.:JL1j;l1 

1~mL<iij;l:::"li1.:Jna1Ln~iful3.iti..:~ .., i11:JJ.:J '13.i11L;£J..:~~Ln~.tu:...,LL<iiL~:JJ~'I.l."il'l.l.~'l.l.~~m,vi1L'it'l.l.n~m,-:JJ , 
,1''\.1.6) ~:::ii1:::~mit£J.Jfi.J~'VI1-a13.in~1:JJ (Steady Noise or Fluctuating Noise) 1i1m:::vi'uLfh..I.J'I'Jn"lh.:J 

LJj;l1~Ln~:ffu1 'l.l.L 1 j;l1 .., i'11:JJ.:J LLa::: 1 ~~1'1.l. 1 mvi11:::~ULff£J.:J'll ru::iimnu mu ~1mh~u ~.:~if 
(n) ~l'l.l.1tl.b1:::~1JL;£J-l'l1El\ILL'V\a\lfi1Lit~ (LAeq, rs) ~1:1J~:1Jn11fi l£1 

L 101 {( 
1 )"T'IQo.Iu1cq,Ti} 

A.eq, 7:5 = ogw Tin £....1; 

1~£J L~~eq. rs = 1:::~uLff£JJ'lltl.:JLL'VIa.:Jri1Lit~ (ilwt-bmtlu L~oTILuma) 

Tm = Ts = _LT (aJ'VI't-hmilu 'l.l.1Yi) 

LAeq, n = 1:i:~lJL;£JJ~~111l1YIL~L'It"li1-l~LL'VIa.:JnlLitY!LnYILff£JJ~"li1.JLJlil1 Ti, 

(iiw1.bmtl'l.l. L~oTILlJCILtl) 

T; = 1:::m::LJj;l1'1JEJJ"li1.:Jl1lil1~LL'VIa.:Jn1LitY!LflYIL;£J\I~ i, (iiwt.b£JU'It 'l.l.1fi) 

('11) li.1~lil~L~"il1fin11~1'\.1.1m1:::~1JL;£J.J'llu.JLL'VIa.Jn1L'it~~1:JJ"Jia cf. (m) (n) ~m:H:m~1£J 
'1:::~1JL;£J.J'lln!.:::Wilmn1 . .Jn1'1.l. ~lil~'V'l1fLtl'l.l.~lil<ii1-l'llt:J.:Jvi11:::~lJLff£J-l 

(fl) lt1~a<ii1.J'llt:J.J~1'1:::~1JLff£J.:J~1:JJila <f. (m) ('11) :JJ1LYi£Junuvi11u~111-l~1:JJiJD <1. ('>) ('11) 

L yj El'V11fii11Ji'1Jvi11:::~1J Lffti.J 

(J) lt1~am1~l'l.l.1m1:::~uL~£J.:J'llti.:JLL'VIa.:Jri1LitY~~1:JJiJEJ cf. (m) (n) ~nEJan~1£Jvi1~1:JJ"IiEJ 

<f. (m) (fl) ~CI~'V'lnLtl'lt1:::~1JL~£J.:J~1nLL'VIa..Jri1Lit~~iim11Ji'uvh1:::'iiuL~£J..J (LAeq. rm) 

(~) li.T1:::~m;£J.:J~1mL'VIa.:Jn1LitY~~iinTl·tJ1uviT'i:::~m~£J.:J~1:JJ"lia cf. (m) (..:~) :JJ1 
o A cv a t::t d 
lfl1'1.1.1mL'V'lu'VI11:::YilJL~£JJ'li~:IJn1111Jn1'\.1.~1:1J~n11'Yl G:l 

( ct) mmu'il1tu.~1l:::Yh n111?1111l1YILfftiJ'll El-l LL 'VIfi.:Jn1L 'itY~ LU'Itvf'\.l.~.y\~ tlJ n11'fl11:1JL~ tllJ~\IlJ 
L"llu h..:~'V'lmme~ h.:JLi-tJu vn~~rnu it:~..:~~:JJY~ 'VI1EJ~m'lt;;\m.h..:~~'l.l.~iian~~ii1'1tti.:JL~£J1n'l.l. LLe~:::~vt1EJ • 
Lii'\.I.LL 'V1a.:~n1 L ii.Y~v\ ri t~l iLnY~Lit£J..:~1 u"li1..:~na11:::'V1-:i1..J l£11!:1 .oo-o"' .oo uT~m w11L;u"v\ LnY~.:E'\.I.i\1 LL<ii 

L~ii~\181Uicu.'l~m1111Litufhmnilttu SJ -:a:::ih:::iuL~U:IH:Jfiviiu'WnY~1il (Steady Noise or Fluctuating 



-

.. 

-
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., 
Pressure Level, LAeq 5 min) lL~~4i1U1lli~T~-~vl'l.JLf{r.J.J"ll~iinTl1'l.Jn1U \91111thvl'l.J Gl.Jii. 

(n) ~1t<\tun11<il111itl cr. (G>) (n) ll~~ ("1l) L.yjfl'VI1i11lfu~11:ti'l.JLa-r.J..:~ 
("11) t~lt1~i.'lm1!il111rJ!il1::~uLffr.J.J"llD.JLL'IIIci..:~r'htU!il ~naan!ii1vi11li'u~11:::ima-u__, 

~L<ii'111nm-rtmr..~utnr..~u~1\91111iB ~ (tt) (n) LLI.'l:::u1m~11!ii1tJ GT1 L!il;tuma ~mr~fLllu-r:::~ma-tJ..:~ 
"1l~iin111'l.Jn1U 

(<f) n1mll'II\~.Jn1L it~Hffti.J~rh t '\Kd)\91Lffti.Jn1!l:ll 'Yln lffr.J.Jll '11\~lli.J lfftl.J~fia l'\KLn!ilfl1111 

~::L i1Dua ~1..:1 t\91 mh.J'VIit...:~LLri~'1.v1fu~l.'lm::'YllJ:U1mfftJ.J,f u i.a..i-h Lffmfi Ln!il~U"'il::~ m i'ia.J'III1a i.:Un<i1111 
'11 

l'\K'1-t11!l:~:UL~r.J.J"1l~iim11'l.Jn1Wi1111"1la If (19l), <f(lD), <f(Gn) 'VI1£J cr.(tt) LL~1LL~mm 'l.J1nL~:IJ!ii1£J cf. 

L\916BL'l.J~L£J 

o. !=Jiin11~'1\-lo'lm~17::~un'1".i"mn-l" 

1 ilt11:!il""u Lih.J.J"1lrn:::iim-r-rumu<il111i a cf. ~ n aanvi'1tJ1:::v1'uLf{FJ..:~vfu~nu cn111i a tt ... 

Q,.l ~ Q.o g 
1:11. LLlJ1J1J'U.'Yln n171P17'l1l'l!PI Li>1t.J\171Jn'l'U. 

ti~<il11111'!iluwnn 
'11 

(G>) ;D fm~ fii1LL'II\U.J"ll£J.J~<il11"'illVI 
• '11 

(kl) ~n'bl-~L~ti.JLL~:::,j1.;J l1i.'l1n11LflV!l~FJ.J"ll £J.;JLL 'II\~.Jn1L il.\91 

(Gn) ~mwn -Ju LL~:::L1&nm1m1:u1V~L~tJ.J 

(<L') ~i.'ln11!il11"'illV11!:ilJLa-r.J.Jvfunu 1:::vl'l.JL~r.J.J"llnt:tl:J.iiimTI'l.Jn1U LLi.'l:::~i.'ln111111'l"'illVI ... 



\ 

.. 

-

a mtm~aa tM1Jrh'llt'IHl,'llh Lit111 

0 t\hmn~'i1u'iimiiaJf.:m>i., i111JAultJ 

0 Ln~oifu!J1nn-h., 'li·Hmn.rnulu., i'1lu:~ 

~~~a.'lii<Hn-n\l-leui,;u\1 

ihi'El ........................................ ~ ...................................... IJ1'111:J1'U. IEC ............................ .. 

ii'ID1'11.;:i -1" ua::nil1n1'iCA'i':m-i'~P~titv.'l 

n1'iii!TI\l-lfll'f::lii'utav\lif'll.21" .. 
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!Hl1\U1 ................................................................................................................................................... . 

.............................................................................................. i''U.¢1 .............................. n<n ..................... u. 

n1'illl'i1'il-1'fill'f:::lii'utau..,11m::: hiilm,.,.un1" .. 
Ht11'U.'YI .................................................................................................... , ........................................ , .... .. 

.............................................................................................. l'U.rj .............................. L1fl1 ..................... 'II.. 

01'iCA'i1'il-lli'l'i:::cA1Jii,;V.'l11tlL::Jin1TI1J01'11. 

HD1'1-1.~ .................................................................................................................................................. .. 

.. .. ...... .... .. ......... ....... ........ .... .............. ......... ............ , .............. 'l'U.fi .............................. L 1fl1 ..................... \1.. 

~ .. .t 
'i~lJLLUI~Yl\l.j1'11. 

r.:iuLHEJ-3'Tlm::ll.ijjn1numu 

r.:i u LH rn'll m::ii mnun 1 'U. 

fi11::..lum'i-rum'll. 

( ............................................. ) 

vi11L'I·'\\k .................................... . 

L'ii:UL1JGIL!l 

I<JJ-iillli'H!l 

L'il-DLllllLEl 

L01:ULUfiL8 

a~tll'la 

0 tll'U.tilunum'l-l. (1J1nni1 e>o L'iloiiLtJfiL!l) 

0 l~.iLiJ'I-I.LitJJ-rum'U. 

( ............................................. ) 

4hLL'VI'IiL .................................. .. 

t4''1t:i1~L'f!l1J'Ji'!l!Jfl 
~ '\1 
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1111'1 ~Q) 

':il'lffl'il'illl!llltltJl 

,::{ I ~ 

I.Jc.i~ fllfl'fiW~ flc.ic.ilJ fll:i'ff ~U 1~1;H'l lJU'H ~G)jl~ 
~oU'lJ~ Jg,S (YUY. Jg,~~o) 

1'fl a~ trl u m1 fflJmnH' uti 1 ~t'l1lJ 1~ 1!1U n~imnv~1'lJtl1U 'llf mlJ 1::;n::w n'lJ tlQI.flW "l-lu~ ~ 

'116lfl!1U'VI H1'VltJ1fl'1ff~11 'fltlfllU~U-1fl11lJL~ u, ,.rl'fl', U!~~lfl'':iillfl'ilff ~f)lJU"Gl~L'Vlfl1 u 1t'IV~l~tl1~{)~ 
mtfa~hu l'il<n1lJfi11JJL'Wll 19111 Q)d. u 'li~vl1~':il'lftJrunmd ~tff~mt'il~i'n lJlflm .rn1'1~ ~tniPl~fl:wu M'l'lfl~ 

" " ' 
Vtfl'. Jg,~c;n~ Llil~fll~~~hUflU1afli'lJllU~1~~G>/Jg,~~o fiW~tl'i':illnl':i~~U'Jf'l~nllUM'I'l11~ ~~tJnfl 

,_h~mfl'nTHu~wl1':i::~mihw:i'lJmu ,ii~~v'hl~ 
<V 'lj) ~ ... I t::\ iJ 1 ~ w4 CJd 

'\JOG> l·Wflll:ltllJ':i~nlfl't'lW:ttlllllnlHf~U'J'fl'!;lOlJU1N'l11<;1 ~'lJ'lJ'VI G>~ (l'l.tl'. \g,~d.c;n) '!;l'I'Jhl't1 

b UOUltiU Jg,~c{(J) t~tl'l tl11:ti'lHfffJ'11'lJtl1hl . 
)} qYo eo ct '01 q. <;V .::Sa tlY""'' 

'\JO (§!! t'Htlll'lhi\Pl':i:t~l'I.JU'I'a'll'lJtl'Jhlt'fllfl'lJ G>O L'fl9H'lJ'!;llU li'ltl':i:t'fl'lJtll';i';i'lJfl1'1..11'1ftlU'Jil1 'flllfll 

' "' ..,. 'l Y<!l ' !:fl .. V <=~ ., "' .., l_ 
lJlfltl11l:::'fl'lJ!fffJ~1'lJfl1UYlllJ1l':it'lll'ifl 'H0311LuUL~W'I':i'Utl1U '\13 c;n 11iflll~'r1'il1'fll:t'fl'lJLfff.J'Il'IU)1U 

1::: i'lJtfff.l'l'\1 w::: 'hiiimn'lJmu tll':iY~n'ili''fl u '!;l:tR1U1W ':i::i'lJtfffJ'I'\Itl.l:tii fll':i':i'lJmu nTJ rilu1mrhl:ti'lJ 

mn'lJ mu Utl:tH 'lJ'lJ'lJU iilnm1 m 1i11''fl LihHmmu llftr!u Ll l.IY~1ll~t'lw:t m'ilJtll':ifl1'lJfJlllJtl-ril:l1.h:tmfl' 

'lu'i l'l1fl'il'illl!L'lJfllll 

'lh:tmfl' w 1u~ ~g,s JJ"Q'W1f.IU l'tfl'. ~g,~~o 

1<JJi1~ ,lut'tlvlli'l:lti' 

1tl'IU1Vfli')lJ'W~1 'l.h:t1iTUfll1lJtl11 
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vtfll. 2548- 2551 1lvn1'Vlcn~~~l;'tthm 

VLfll. 2552- 2553 Mobile-Technolo~ies Co.,Ltd. 

vu-1. 2554 - \hr;Juu 'hirn-nuf'lru~m1"1lnTH11titJn"ilm1"'rl~.:~-:~1u • 
~1LL'VIU-:1 L~1'VI'tJTvl ~1mhun-:J1'Uth~,)'1L"!J\Jl 

~muvlvi1-:~1uil~~-uu a1'l!n\11'Uf'lru::m1"1lm1"ri'1titJn"ilm1""fl~'~·:nu (a1'1!n'I1'U nn'rl.) • 
Lf;'t"!J.yf 319 el1f'l11"iiJl-rG'1"il11J"il~ .ffu 19 fi'U'U'rlUJ11 'V1 LL "!J'J\ItJ'Vll.J'J'U , , ., , 

L"!l\J!U'V11l1'U m'IL'Vl'rll.l'VI1'Uf'l1" 10330 • • 
L'V11"fli'Ylv1 o 2201 3599 

.-




