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lJIl?I'Hi1'Ubb6'1:::pmJ6'1n'l'Jru:::bU'Wl:::'WM'I'lI'a::::;i1U.:J'U'lI'a:::lJlru 'W.A. 2567.... 	 . 
CI. ~ Q OJ .:::::II 

PI ru:::TVlt:J1Al&ll?l'a lJ'Vi l 1'V1tl1 mJB'U6'1'a l"il li l 'U. 
d 
'VI 'alt16'1:::bB£J~Vl'Ult1U'U I :;)l'Ul'U 'alA1~B .:J'U'lh:::lJlru'al£Jn1'a 

VI'lh:J ('Ul'V1) 

d <> 

bA'aB.:JB::l?IBlJlJnbbB'U 
 bA~B.:JB:::I'lBlJilnbbB'U'1IB1wu'U&lbunb'VI'ailbI'lB1bb'U'UbU6'111vl :;)l'Ul'U 1 "il~U'a:::nB'U~lt11,650,000"il~. 1 1,650,000 . 

" 'al£J6'1:::bB£J~ ii.:JU"1fB1wu'U&lb'llnb'VI'ailbI'lB1 

bb'U'Ub'll6'111vl 

1. Plru~n'l'Jru:::~11u(Flame Atomic . 

1.1 	 btJ'UbA~B.:J~BlbA':l1~'j,h'!lU~lJlrub~VI:~;'1'U\illB~1-.l"ili'J~t?il-.l1 b'11'lJ Jl~lJ Jl~hii1'U Jlv1-.lAbsorption 

h-l-ll'UBI'li:11Vlm':llJ J1Vl~(;1 ii1'lJ Vl'1J €llV111 i:111bA:IJ en b'lJ'U~'lJ b~£JBlf1£JVI~nfl11'1~fI11~~f)~'lJSpectrometer) , 	 " 
A~'Ubbi:1-l"UB-.lB~I'l€llJ ~ltJ'1l~e-Ji!il'leJ~l'leJlJBi:11~bb'\.J'Ulihu~nlyJ (Flame Atomic Absorption 

Spectrometer, Flame AAS) b~tJA1'U~lJ fI11'lA'1-l1'lJv11tJAeJlJ~1 bl'l€l4~-l'lA'1-l1'U~lWl'\.J':i~'U'UA1'U~lJ 

tJ':l~m(;1 e-J(;1 bb(;1~~~ bi'iLJ-rr€llJ(;1 b~€ll~fI111 bA 11~vhtJ'lJ1Ul'lllJl(9]()D 'a~i:1-.lrl 
~ , 

1.2 	 btJ'lJe-Ji!iI'l.nru"'vle-Ji!i1'l~1f)'U~~VlvlllA'.:r'\.Jf)11.:r'\.J':i€l-1lJlI'l1~1'U ISO 9001 ".,1eJ ISO 13485 .... 

'),'!~€l ISO 14001 ",,1mVitJub·~1 

2. 	 Plru~f)~ru:::bU'W l~bPl~B.:JB~Ii'IBlJilf) bbB'U61lB1'WoU'U&lbunb'VI'ail bIi'lB1bb'U'UbU6'111vl. 

" 

iJ'al£J6'1::: bB£J~ ~.:Ju 

2. 1 	1~'\.J'\.Jf)1'abbtJmbi:1-l (Optical System) btJ'lJbb'U'U~lbbi:1-l~ (Real-Time Double-beam) 

lmmbfhl1 bbi:1-l (Fiber optic) l'Uf)1':l~-.l~l'lJ~lbbi:1-.l A':iB'UA~lJA11lJtJl1A~ulU'111-.l 

184-900 Ulb'lJblJ(9]':l VI~€ltll1-ltll1 

(2) , .I .... 1~ 
\, \) 'lJ j "U ~'U"IV \.s~ ~ ~~~~ ~i\j., 	 dR,1 

http:btJ'UbA~B.:J~BlbA':l1~'j,h'!lU~lJlrub~VI:~;'1'U\illB~1-.l"ili'J~t?il-.l1


~1(;1'Hjl'Ubb6'l~Aru~n~ru~b~'Wl~~~~t1'a~~ltJ..:j'U'th~mru 'W.A. 2567"" 	 , 
.:::::.. ~..:::.. QJ .::::e 

Aru~1Y1t:J1Al~(;1'a ~'Vil1Y1t:J16'lt:J€lUml'!J51'U, 

d 
'altJ6'l~b~tJ~'VI ..:j'U'th~~lru'alAl~eJ'alt:Jn1'a 'Vi'l.hmlu I ~1'U1'U 

'Vi'll1 t:J ('U1Y1) 

2.2 	'/JI')€ltlmrumJflbb?l'l (Monochromator) H~m(;1ed1:Ufl1'j'1J'Ubl'1~ €l't.Jb~m~€lflbb~~tI -r'U, , 


1'111~tJTJI'1~'U1I')tJ5(?l1'Uill1 1-tlbm\?l~ .:m'U'U b~tJlb'U'U (Diffraction ~ratin~) 'lJ'U11')1:J 


Um.lfll1 60 x 70 :lJ{;1~h~(;1'j v!~€l~'j~'U'U~~fI111I')tJ~1'111:W~~b8tJl')1:!JumJ r111 1,800 


b~'UIi'i€l:lJ{;1~ b:W \?l 'j ?l1m'afltl~'U1'1l1:wn'h:j'lJ€l'l'li€l'l (Slit width) 1Ji1:!Ju'€lti nl1 3 'lJ'U11') 


2.3 	'j:~'U'U(;l'jTilll')~qjqj1ru (Detector) btJ'Ubb'U'Ubl'1~€l'lll')irqJqj1rubb'U'U1'IJ~~?lb\?l\?l (Solid 

state detector (SSD)) V!~mYitJ'Ubvh v!~€l~nl1 

2.4 'j~'U'UI'1l'UI'1:lJbb'Vi~'lfhb1J~bb?l'l, 

2.4.1 	?l1m'aflm1'1l'Vi{;1€l~ bb V!~'lnl b1JVlbb6'l'l1Ji1:!JUm.lfll1 8 v!{;1€l~ <;j.;J1'11'U I'1lJfl11 , ' 

b~ €l flbb~:~ m 1t1 -r'UV!11ll1 bb V!U'l~~~ ?I~'lJ €l'lV!~ €l~~l tJ'a~'U'U 1'1 ellJYll b(;1 el 1, 

2.4.2 	?l1m1f11-0tl'U'Vi{;1€ll')bbV!~'1nlb1J~bb6'l'l'!J1J1') Hollow Cathode Lamp (HCL) 

bb~~'jel'l~lJ Electrodeless Discharge Lamp (EDL) 1~ 

2.4.3 'jel'l~'U bb'Vi~'l'\AI~'l'll'U'1J€J'Iv!~ell') bbV!~'lr11 b1J~ bb?l'l'/J1J1') EDL mJmtJ1'U~l bl'1~€l'l 
'U 

bb~~?l1:W1'jfl1-0'l1'UbbV!~'ln1 b1J~bb6'l'l'!J1J~ EDL 1~l:Jiim.lflll 219l1bb'ViU'l 

2.4.4 	 bl'1~el'l~el?llm'jfl'VI'j1'U'/J1JI')'lJ€l'l'Vi~el~ (Lamp) bb~~m~bb?l1V'l~1-tl'll'Ubii€l 
v 	 ' 

~~~'l'Vi ~ €l~ bb 'Vi~'l nl b1J~ bb6'l 'I b-01tl'U bl'1 ~ €l'llj €l 

2.4.5 	 ?l1m1f1~'U'Vi~el~bbV!~'1nlb1J~bb~;wiel'U1i'l1'U (Lamp pre-warming) b~€l 

b~:W1'1l1lJ 'jl~ b~h1'Ufll 'jl bl'111 :~~ 

2.4.6 	?11m 'jfl\?l1T~?I€l'UmtJ fll'j1-0'11'U'lJ el'lV!~ €l~ bb Vl~'lr11 b1J1') bb?l'lMel ~ 1'l1i'i el b~€l'l, 

, 	
2 
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1l11;ra~1'ULL6'l~Aru61m~HU~bu'Vl1~'VW~tl':i~;ihtl.:Jutl'j~:l.J1ru 'Vl.r1. 2567"'" , 
Q ({.Q. Q.I .:::::I 

Aru~1'VltJ1r116'1\91'j 1l'VI11'VlfJ16'lfJBU 6'l':i1"U51'U, 

Vi ':i1tJfl1':i 'VI'I.hm1u I ;;)1'U1'U 'j1A1~B 

'VI'l..bfJ 

.:JUtl'j~1l1ru 

(U1V1) 

'j1tJ61~L~tJ~ 

2.5 'i~UUbbm'[Jri1G1(1J(1J1ru~'U'V!~.:] (Background) btJ'Ubb'V!~'lfhumb?l'lbb'U'U~m~e:J'l 

(Continuum) '1lU~~lbb?l'lri 1~tJ10({Vli.le:J~~lbVlm~mJ (Deuterium) 1'l11:lJb'tlJ?I'l 
'J v 

2.6 'i~uuLtl~nl'V'l (Flame AAS) :iJ'i1tJ61~L~tJ~~'ld 
2.6. 1 'i~UUl'llUI'l:lJB\9l'i1f11'ih,!61'U8'ln1'1lb~m~~'lbb61~n1'1le:Je:Jn;Sbb~'UVi ll:lJ~':], 

l~UtJfI1l'il~1'V'll'lltJl"llJv]'ltJI"l8:lJ~lb\9le:J1, , 

2.6.2 l~tJtJAl1:lJtl61e:J~.ntJ (Safety interlocks) 

- bA~8.:]:iJ 81:JJ?l1:lJ1'it1'ilI'\Ltlm1'V'l1v]' 'V!lmnl'\fld1:lJ~~~ml'l ~'lI'ie:Jltld, 

- Vllbl'll (Burner head) , nebulizer/end cap bb61~'i~tJ'U 

l~'U1mh~''l~~~'ll:JJt1n~e:J'l 
'J 

- 'i~~'UJ11'Uvie:Jl~'U1mh~''l1:JJt1n~8':]
'J 

- Wl1:lJ;»'U'U8-!lnl'1l~1 bn'UhJ 

- bA~m?ll:lJ1'it1'Vhfl1l~l'\n1'1l1I'\tJ5\9l1'UiJ~ 1'Umru'il~btl6111'V'l1:JJifI~VI~8, 

~~Al1:lJ~~~611~'il1n'il~3'U, 

- bA~m'Vhfl1'itJ~'i~tJtJ (Shutdown) 8~1.:]tl61e:J~.ntJ 1'Umrul'V'lYh~tJ 

2.6.3 'i~tJtJ'l11b'1i1?11'i~le:J ~ 1'l b tJ'UbbtJtJt1e:J~ bU~tJ'U~ltJ1:JJ~8'l10({ bA ~€)'l:iJ8 bb61~Yb:JJ:iJ 

vi€) n1'1l1'i88~ nm~tJtJ b~81Vi~ltJ1'UfI1'j,j1'i.:]1'f1'\~lbb61~t18~btl~tJ'U 
'J , 

2.6.4 :iJ'i~tJtJfI1'iU1'tJ'V!1\9l1 bb VI'Li.:]~ bVllJ 1~?I:lJ'lJ8':] bU61l1'V'lG11V11'tJ fl1'il bl"l'i1~Vi 

~ 

3, J '-Ie ~ sS"tS\ ti~~$..[ A,'0\1 'lj.s-v c1~1U_tJch(U, I ~ 
.......... 




lJ1mij"1'Ubb~~Flru~n~ru~bu'W1~.w~~'l1':i~'ihU'lu\.J:i~:lnru 'j/'j.A. 2567.., 	 , 

f'lru~1'VI£J1A1~l'Ii lJVl11'VI£J1fi'mIU(;l'a1"U51'U, 

Vi ':i1E.1n1':i VI'll'-;mifu I <il1'U1'U ':i1Fl1~eJ '1'U'l1':i~lJ1ru ':i1£J~::ba£J~ 

Vi'll 1 £J ('\.J1 'VI) 

2.6.5 	?mn 'H1tJ1'UVl1?lml~~bVllJ1~?llJ'lJtl-:J btJm1m'Un1'Jlbfl'J1~ ,.1f1(9)1l9ltJ eJlilt'Um1 

b~tl1mal?lm'Wb (Sensitivity) ~-:J~I9l'IJB-:Jbbl'i(;1~D1~ 

2.6.6 	 ~tl-:JOI9l~'U?l1'J(;1~mtJ (Spray chamber) vl1'il1nl?l~Vl'VItJI'iBf11'Jn~n~tl'U 

bb(;1~bb~-:J bb 'J'l mm'Jm~'t.J1tJLh~''lM~ Vl1B:ih~'U'U~~nlT\t'l1B bVltJ'Ubvh 

2.6.7 vhOI9l~'Um'J(;1~(;11tJ (Nebulizer) btJ'UbbUU?lm'V'lb~'l (Hi~h sensitivity) 

vll'il1 fI'V'I611?l&1f1~'Vl'UI'i€J f11 'Jnl9l n~eJ'U'lJeJ'l?l1'J(;1~m tJ 1iVl(;1B 191 bbfl'V'lVl(;1 6111 

(Capillary) ~vl1'il1mb'V'l(;1\il~hr:!J/beJeJ1b~mJ (Ptllr) Vl1tll?lVlv1~fl11 b~eJ1~ 
, 	 " 

I 	 0.1 I 0<:::1 ~ .:::I 0 .::::,. c':I Q.I ~d I d 

'Vl'UlileJ f11'JfI 191 f1'J€J'U?l':)?l19l bb(;1~:!J b:!J 191 'Vl'VI1 'ill fIb'1l'Jl:!J nVl'JeJl?l(9l'VI(9lfl11 'VI
'U , , 

V' , , I 

b~tJfl11 impact bead &l19l~':)€JtJVltJ(;11tJvhi5(9l~'U?l1'J(;1~mtJ b~my,hJ?lm'V'l
'U 

h'(J€J-:Jf11'JIil'Jl'illl9l Vl~€J:ih~uu~~fl11V11mVlm..Jbvh 
<t.J 	 ~ I ~ dc.::l 

2.6.8 Vilb~1bwl (Burner head) b'lhJbbUU'1leJ.:JbVltn (Sjn~le-slot) 'Vl:!Jflll:!JtJl1'VD'l 

?l(;1DIil (Slot) 'IJ'U119l 10 b'1l'U~b:!Jm vll'illf11(;1Vl~1'Vl'VllbUmJ (Titanium) 66':) 

'VI'Un1'Jnl9ln~€J'U?l':) VI~Dl?lI'l~~flll 
'U , 

2.6. 9 ih~uu16'in1'1l~bVl~tlrll-:J€JtJmtJ1'UbFl~tl'lbb(;1~mtJ1'Uvitlll'ltJfllUfl:IJ'illn 
'U 	 , 

'J~UUfl€J:lJY;l blil€J 4 

2.7 'J~UUm1.Jfl:!Jn1T\lh:n'Ubb(;1~tJ'J~m(;1t:-J(;1. 
r-~ '1jtl~ Ii1 bb14mu1'l:!J n1 'Jvll'll'U'1Jtl,:) bfl~eJ'l ?llm 'H) vl1'l1'U ~1:!J nm~uutJ5u~ f11 'Jtr~~" ~ 

(' 	 - ) 

4~~ lU 11D) ~ ,s-S'" ~"I\si J1l- /bn 1r J~ I ~ \ 
\ '0~'" 



l.I1~ 'ifj1'Ubb61~Aru~m~H)J~ b~'W1~-WG'l~'th~'ihU.:l'U'I.J':i~:l-J1 ru 'W.A. 2567.... . 
Q tf Q V .c:I 

Aru~1'VlEJ1A1G'1 \i1'i UVl11'VlEJl61EJeJ'U6ll1"U51'U• 

d 
'i1EJ61~bBEJ~'Vl .:l'Uu'i~mru'i1EJn1'i 'Vl'\.bI:J'w'U I ~1'U1'U 'i1A1\i1eJ 

'Vi'U1EJ ('U1'Vl) 

Windows 1 0 6'!11ll';iflm'UfllJbfl~eJ-:l~mb(;j~eJumruU';i~neJ'UVlGln ';i1lJ~.:J~l'1nl';ibb(;j ~~1'1 btl'U-umm1~ 
" " 

1(il tI~';iltl(;j~ bBtll'1~-:J\1ieJhJd 
2.7. 1 ?1l1ll';imh'U~lnl';i(ill'1n~'Ubb6'!-:Jhi1'U'Il1.:J -0.500 ~.:J +2.000 A VI~eJ~nil,

" 
e:l1'UfllfllllJb-UlJ-U'U VI~eJirtl.Jtl.Jlrunl';iflltlbb6'!.:J (Emission) 1~ 

2.7.2 6'!11ll';iflU-r'U~.:J'lh-:Jb1(;j11'Unl';iBl'U~11~~-:Jbb\1i 0.1 ~.:J 120 l'U1Vi l(iltJu-r'U~-:J 
ll?i'(;j~bBtI(il 0.1 l'UlVi VI~eJ~';i~'U'U~~nil 

2.7.3 6'!llJl';iflu-rmu bb'U'U nl';i Bl'Ufll1171dJ'UVlmtlbb'U'U b'll'Ubb'U'U biJ ~tIb1m (Time
\! 

averaged) ~lVl-r'Ub'VlfliJflbum1~ bb'U'U~'U~1~ml~ (Peak area) VI~eJ 

mll.l~-:J"UeJ-:Jirtl.Jtl.Jlru (Peak height) 1(iltl6'!llJl';imb?ll'1-:JfllYl1-:J?l()~1~ V!1eJ~ 

';i~'U'UVI~nilVl~mVI tI'U bvll 

" , ,.... ,9/

2.7.4 6'!llJl';iflml.:JbneJ';i'Vj"UeJ-:J6'!l';i~~~lt1lJl\?i';i]'l'U (Calibration curve) l(illlJ'UBCJ 

nil 30 ~(ilrnll.lb-Ul.li'U bb(;j~ b~eJnHbfleJ1~1il\i1';i:Ol'U (Ca libration curve) , ... 
1~v!(;j1 tI';iU bb'U'U Vl1eJ~ ';i~'U'U ~~nilVl~mVltJ'U bv1l 

" 
2.7.5 ?11l.11';im~eln'Vh~?11(;ju (Reslope) 11'1t1H6'!l';i1il\i1';i]'l'U"UeJ-:J bfleJ1~ 

(Calibration standard) '<I11'Ud'U 1 ~1'11~ 'Vl~eJih~'U'U~~n11'v!~mVitl'Ubvll 

L.---I 

& 5 
b1lis j 'li J1~ 1 i 0') ~'\.4')SU'" ~<fI(f ~~."', 

v 



:Ul~·Hi1'Ubb~::;flru61n'etru:a~'Wl::.w61~'I.h::~1tJ'Iu'l.h:::mru 'W.f1. 2567.., , 
..:::.. f1.c::.. Q.I c:I 

Flru::;1V1!'J1 f1161m :U'Vil1V1!'J1~tJ~U ~~l"lJiJl'U 

'1U'lb::;:Ulru~lFll~e:J ~ltJ~::bBtJl1l 

'VitbtJ (U1V1) 

2.8 BDmflhh::;f1BU ~lV1~UfllUfnJbA~B-:J:WB bbG'l::;~1'Vi~Ubl'11tJ),J?!1'JbyjBlbA'Jl::;~, , 

2.8.1 bA~B-:JAB),JY;lbl'1B1~HA1UA),JfI1'Jvhnu'1JB-:J bA~B-:JB::;l'1B),JJJflbbBU'11~1V'l-V'U?!bD f11VI'J, 

JJbl'1B1bbUUbDmhJ 1il'1'U1'U 1 'lJVi lVitJii'JltJG'l::;bBtJVitii'-:Jt1, 

-VlU1tJD'J::;mG'le.JG'lf1G11-:J (CPU) 'lJtJl1l Intel Core i7 'Vi~B~f111 

-VlU1tJfl1l),J1il'1 (RAM) 'lJtJl1l DDR4 Vl1e:J~f111 'lJ'U1VihiuBtJnll 16 GB 

-iiVlu1tJ~Vibnu-1Jm..m Hard disk 'lJUVi Solid state drive (SSD) "UtJ1V1hj
" 

Ue:JtJf111 1 TB 

-ii Optical disk drive 'lJUVI DVD+/-RW bbUU~VI~-:JmtJ1'U 
-ii';ijmb?!VI-:Je.Jmbuu~ '1J'U1V11dJ1.JBtJf111 23 t11 'lJtJl1l LED Vl1e:J~f111 

-ih::;uUD!ju&lrn'J Window 10 Pro, 64 bit 'Vi~B~f111 ~ii~'1J~Vl~~f1~B-:J 
. , 

-ii Microsoft office Viii~'U~'y']5()n~e:J~
" 

-iib),Jl~ (Mouse) 'W1~),JAcJUe:J111l (Keyboard) 1il'1tJl'U 1 'll11l 

-~Jbfl~B-:J (Case) ~Bm'W bbU'Uy;:u.wbbG1::; b),J1~ ';ij::;~mbu'Ue.J~~ilru.yjmtJ1~ 
d 'V c:J IV 

bmB-:JVI:lJ1 tJfI1~Al bVi tJ1n'U 

2.8.2 bfll~~Tun-:Jl'U ~1'U1'U1dJUBtJf111 21'11 

2.8.3 bA~B-:Jrll'Je:J.:J1vJvh (UPS) 'V'U1V11dJ~lnll 3 KVA ~1'Ul'U 1 '1M, 
v 

2.8.4 'J::;um::;'UltJe:J1rnl"lb~tJ (Exhaust Hood System) Vh~ltJ?!bbl'1'UbG'l?!'W1B),J~ViI'1-:JbbG1::; 

l'1'J1~?lBUfI1'J1-1Jnu1~Bth-:JiiD'J::;~'Vl5m'W 1il'1tJltJ 1 'llVi 

6 
... J :'l(ZJ d~ lU ~~sq.l1 ~"'fI~{ ~~ \,,'tr.511 ... \ SO') 

~ltJm~ 'VitbtJ'lJU I ~1'U1'U 

~ 

~,~ 

'" V1 

~ 




:lJll'l'Hil'Ubb61 ~fl rucrn~ru~ b~'Wl~vr6'l\1l'\.J'a~ ;ijltJ'lU'lb~:iJlru 'W. A. 2567"" . 
fl ru~~'VI£JlA16'l1'l i :lJVll~'VI tncr£JeJU 61 'a1"lHnii• 

d 
'VI 'al£Jn1'a VI'll':WUU I <ill'U'd'U 'alfll~eJ 'l U'lh~:iJ1 ru 'al£J61 ~ b~£J\1l 

VI'll'd£J (U1'V1) 

2.8.5 'l.!I1lBI1l€llnlf'1 (Air compressor) '\f'l~eJlJ~"Jf1<w~ e:n nlf'1 (Air filter) ~1 'Ul'W 1 'l.!111 

2.8.6 blli?leJ::: b'1l~~tl '\f'l~m.J i1~ bb~:::'lJl1ltl-rurnllJ~'W. <il1tll'WhiumJfl '.h 1 '1J\1l, 

2.8.7 ~lmB.:Jbbn?leJ:::b'1l~~'W (Acetylene filter) ~1'Wl'WhJumJfl1l 1 ~1 

2.8.8 VI~Bl1lbbVl~~rhoUl1l bb?l~'lJoUl1l Hollow Ca thode Lamp '1Jtl.:Jll1~ Ag, Ca , Cd, Cu, 

Fe, Mn, Pb, Zn ~1 'W1'Wll1 11.J~:::h iifmJfl11 1 VI~tll1l 

2.8.9 ?l1161:::611CJlJ11'l <Hi1'W"UeJ~lll\>1mlJVl61eJl1l b bVI~~ rl 1 b oUl1l bb(f~ (\>1 1lJ-1JeJ 2.8.8) fll1l.J b-1JlJ-1Jtl... . 
1 ,000 iJ61~fl-rlJliitl~\>11 tl~lJ 1 \>11h iueJCJ fl 11 500 iJ61~~ \>11 

2.8.10 bfl~tl~.rr.:J?ll'J~iJfll1l.J61:::d)tJl1l 4 v11bbVl'tJ~ '\f'l~eJlJG'leJubViCJU -;J1tlltlhJum.Jw.h 2 
d 

bfI'JB~ 

2.8. 11 bfl~eJ~111lfl11lJbU'Wfl'J\1lbU ?I'1JB~?l1'J61:::611CJ (pH meter) '15oU\1l~~Hl::: '\f'l~m.J(feJu 

bVie.i'u -;J'nawhJoJeWfl11 2 bfl~eJ~ 

2.8.12 UbtJ\>1~I1l?ll'JbbUUell'll'Wif~ (Autopi pette) "U'W1\1l 100-1000 llJlf1'J~m '\f'l~eJl.J?lB 'U 

bViCJ'U bb~:::UbtJ\>1~ tl ~ltll'WhJueJCJfl1l 1 'l.!111 

2.8. 13 '1J lI1l1I1l tl~lJ1 \>1 'J (Volumetric flask) '1J'Wl\?l 1 0 :lJ~~~I'l'J <il1'Wltl hiifmJfl11 24 1 U 

3. b~eJ'U1'1lb~'Wl~ 

3.1 bfl~B~iJeJ1irl'U 'J:::'U'U1'I'lvh 220 V!50Hz 

V;-- -l · ~' 3.2 rl1V1'W\1l b1mnl'J~~lJB'U ~(f\?l VI~B1~.:J1tlbbii'l b?l1\JmtJ1tl 90 1 'W• 
..... ' " w •- ,~ 
""A~ 

-. f"'\ .';"-. 
, J .,ja J . \ ..,;..-.. 

blitrJ'i..L ,;{tU,\iV~l SGj cGJ~c,151 ~'1l , a\} , 7 
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:Wlm~l'Ubb6'l~~ ru~n~ru~bu'Wl~.w&l\il'lh"~<ihtJ'l'U'lh"~:Wl ru 'W.A. 2567... , 
~ tI.:::to Cl.I ~ 

~w~ 'dVi EJ l Al&l\9l'a :W'YIl'dVi EJ l6'lEJ B'U6'I'al"lJiJl'U, 

.. 
VI 'alEJnl'a 'Vi1.hmJ'U I <5l'U'd'U 'al~l~B 'l'U'll'a~:wlru 

'YI1..h EJ ('Ul VI) 

'alEJ6'I~bBEJ\?l 

3.11 ~'lJl tJ~B.:J1Mu nl'ibbl'l.:J Iil.:J1~dJ'Ulill bb VI'U~lVltJl mJln~i:-J~ I'lVl1fllill bbVl'U'Ill'YItJl tJ1'Ulh~ bVI~ 
~ " 

1VltJ 1\?l tJ ~'U bB ni:ll'i1'U'1'U~ b-rrl bi:l'UB'ill"ll 

3.12 ~'lJ l tJ bU'U~1U ~ \?l'1lBU1 'U nl'i'1l'U?I.:J bl"l~fl.:JiJ fl-fl'll n'i ru OJ'U Ci.:JOJ\?l~l'hnl 'i~ \?l Jf.:Jv1 I"l ru~ 
qj \l 'I ' 

lVltJl~l?i(i'11 lJVlliVltJl~tJBUml'1l5lU rhvl'U\?l, 

3. 13 ~'lJltJ~B.:Jvllnl'i~\?lJf.:J OJ'Ubl"l~B.:JiJB Vln?ll'Uvll.:Jl'U1~l'lllJll'lflU'i:::i:I.:JrlB~l.:Jmu111'U 'linn1'U 
'U " 

nl'i~ \?l Jf.:J ~B.:J1-rrBU mruu 'i:::n BU ~'1lltJ ~B.:JbU'U~1LJ~\?l'1lBU1 'Un l'i~\?lVllB'llmru'll'i::: nBuJu 'l 1\?l tJ 
, 'V \I ' 

hlf.1\?lAl'li~lmb~:::h l'Yh 1 ~bn\?ll"llllJ~ lil1'U nl'ii?i.:JlJBU 

3. 14 ~'1JltJ~fl.:Jbbi:l\?l.:JVI~mjl'U'lJfl.:J b ';illVlih~bVlAtJl"l~~l'Unl'i'KIn fl'U'i lJ bMm nu bA~fl.:JiJ B-dOJln 
OJ '" 

U1';VI~i:-J~1'l V11m'lflllJ'U~1~1Unl'i1U'iB.:J b~fl~lbtJ'Unl 'i~\?lJf.:J 't.HmVitJu (Calibrate) bb~::: 
OJ 

d..ej , 1/ d' 
l'l'ilOJi:lBU (Validate) bA'iB.:JlJB fltJl.:Jflnl'lB.:J blJBi:I.:JlJBU 

'U 

v 'V 0 d ~ 1t.! ~i.I V 0 .=i ~ 
3. 15 w'Ul8I'lB.:J'VllnlTVi\?li:lBUbI"l'iB.:JlJB 'ii'U6'lllJl'ifi '1l.:Jl'U b\?ll'lllJ'1JeJrnVl'U\?lbu'V'n:::'1JB~ bl"l W~lJB 

~ 

1 \?l tJ vll n l 'i VI \?l6'l B U Installation Qualification (IQ), Operational Qualification (00) bb ~ ::: 

Performa nce Qualification (PQ) 1\?ltJ1~?I,:jlJBLJ Installation Report bb~::: Operational Report 

'Vi~BlJnl'i?l-:JlJBUbl"l~B-:JiJB G'llVl1U Performance Qualifica tion 1~\ih&unl':i'Vi~BlJnumi.:Jl'U
" 

'Vi1BI'l'il0J1'U 

3.16 Al l1Jb~tJ'ViltJ1\?l 'l e)m11B.:J:lJlOJlnnl'i'lJ'Ui?i.:J nl':i~\?lJf.:J nl'iVl\?li:lBU ~'lJltJ~fl.:J~\?lnl'i 

~l btJ'LJnl'ibbm'lJ'llfl lJ bb'lllJ1 ~B~1'Ui:l.fn'W~n B'U nl 'ii?i.:JlJflU 
" 

t 9",<'VId Il \1 '\j y \.( ~'U)J 1%1 ..,.",l ~-
1 ~ 



~ , 

1Il~'Hi1'UbbGl~f'lru~n~ru::ml'l-'l1~-W6l~l'tJ'a~<illtl~utl'a~:IJ1ru '\"l.A. 2567..... . 
f'lru~i'VmlA16WI1 1IVll~'VI1:J1~EJeJUGl'al"U,nu, 

Vi 

-

'alEJn1'a 

'- -

' ~ 

VI'W1EJ'WU <ill'Wl'W 'all'll~e:l 

VI'LbEJ 

~Uth~1Ilru 

(U1'V1) 

"" 'alEJGl~be:lEJ~ 

3.17 ?1m'Vi'1J8.:Jbf1~8.:J1jmbfj~8LJmru~?I.:J:u1JU ~8.:JbtJ'W'1J8.:J1'\.uj hhjT'J~ LJ 'a~n8u;ff'W~lfJrnl11, q 

LJ'a~rul'l 1j~1..J~11..JA'a1J~11..JU1mru bbfj~v11.:Jl1..J1~m.:J(,]11lflfl.d(n~ru~ 
"U , 

3.18 ~'1JlfJIi18.:J:iJ\7lVllb:5'lVl111~ b'VlA'fjA~~l1..Jf1l'a!l n8U 111 b~ fJlnU bA~8.:J8~(,]eJlIiJ nbb8U"lJ1:l'f'W 
" 

o/J1..J?1 btlnl'Vl1~b(,]€J~bbUUbtlfj11'\"J~lnU1~'VI~~~~VI~eJ?1mu1..J~1~11Jf1l11m8.:J rlTVl1U f1l1!l n?1€J1..J 
" 

f1l11.;J.:J11..JbA~€J.:J1j 81 Vlbbnrn.;JnU ill ?1m1..J~~\7l~.:Jbf1~8.:JjjeJ b~81V1m.;J.:J11..J?11:lJ1'aflH.:Jl1..Jbfl~eJ.:J~eJ 
"U " 

1J18 ~ 1.:J:liLJ1~~'Vl5m'W 111l~.:J!l n?18Wll1~ bbfj ul1.:J1n~1 bA~8.:J:li81Vlbbnrn.;J.:Jl'LJVl18 ~?11..Jh ru 
"" 

q " 
?1m1..J~~~~.:Jbf1~8.:J1jeJ b~81VI?1 1111 1f11-rr.:J 11..J ~bbfjU11.:J1n~1 bbfj~bbm'1JuruVllb-d8.:J1i11..J1J1 

'" v 

J~~ \jl\\JJ \; is 'U') lU_ \ ~ "i'~'" (;,;.'f> l ~/ 10 



Vi61n bnrusv1nl'a'W~l'HW1~~ b~eJn~eJ b61t!eJ 1~~1'ihnru~11flTlJa~neJU bnru~~t! 

m1:il~~eJ bfl~eJ.:JeJ~~eJ~~ nbbeJU'xleJ1'Vliw;1b'lJn1'Vl1~b~eJ1bbUUbu6'111'VJ 

V1~mnru'Vi'nldU d~ b:w'UriTtJd~~Vl6m'v'l ~ e)'rWll (Price Performance) 

1'UnW~"illdrulW'i1'U~nldb61'UeJdlAlll'l tJ1'/JVl~n bnru'Vi'rIl dUd~ b:W'U~lUd::;~Vl6m'v'l~eJdlAl btJ'U~-:j.if
~ 

65 

35 

100 

65 


35 


2.1) n1dU1n1';jVl~~n1d'l.lltJ (r1~bb'U'Ub~~ 15 r1~bb'U'U) 

2.1.1) d~tJ~b16\l-jU'L1d~n'Ur1rum'V-l~'U~l 7, 

- 1UUd::;n'UArum'v'l~'U~lbtJm::;tJ~blfll 4 tJ V1~mJlnnll M' 7 fJ::UUU, 
.<::::t. .c:t 21 0 Q.J 

72.1.2) Udn1d~d'Hlb'lJMm'VHr1deJ'l'V-ldeJ~Ul1'ldn~1 

- mtJV1~'1Vl~l'ld~tJ~Ud~ n'U W'lJltJu~md ~dd"il6\ eJ U6'lm'v'lbA~eJ'I'v'l~mJ'lhd'l-rm~l 
~ , 

~mtJ'Llm\l 2 tJ Ii 3 m:U'utI 
V v i.! """ d v 0 Q..I 

- mtJVlGl'lV1:JJ(i)d~ tJ~Ud~ n 'U l'J'lJltJUd nldVldd"il6'leJU6'lm'v'l bAdeJ'I'v'ldeJ:JJUld'ld n~l
" ' 

~mtJ'Llblfll 3 tJ Ii 5 fJ::UtItI 

http:btJ'U~-:j.if


- mtJVI~'1V1~m~tJ~LJ')~n".J e:r"IJltJ'U1rn1(>111~i:1fJ'Ui:1m'\"HA~fJ'I'I'\l'hmUl1'1'!m~l
~ , 

€lmtJ'Umn~ 4 tJ VI~fJmnn",h M 7 f}~IlUU 

1 


bA~fJ'IfJ~(>I fJ~:lJ nbbfJ'U'I1fJ 1~i'Ui:1 bLJnlVl'~:lJb(?\fJ1bb 'U'U bLJ6111'V'I~~l'Urn 1~ nfJm~l~tJ(?\,)'1'Jln 

b'l'll'Ue:r~~\9l~1eJ~ bfJn?ll 1~mfJ'I (ce rtificate) 'Jln'U1,jVle:rt-J~\9l b~fJrn1'U1rn ')~ll
~ ~ 

2.2) .vm61'WeJ~h'WbVll"l'WR (R~bb'W'Wb~:lJ 10 R~bb'W'W) 


- ~~l1rul~1'ULJ1~ nfJ'U'lJfJ'I bfl~fJ'IfJ~\9l fJ~:lJ mbfJ'U'I1fJ1~i'U6'1 bLJn1'~1:lJ b\9l fJ1bb'U'U 
 10 

bLJm1'V'I~b6'11~6'1m,)b1'U~'lJ fJ'Ifl1.nru'Vl ~'UfJnbVl-W fJ~ln~ri'lVl'U1il111'U1ltJ61~b€ltJIilAru~n~ru~, , 

10 

o(Jm6'1'UfJ1'U1~tJ~ n6ll 3 tJ ~fJ'UVI~'1 b~fJA1l~~'Uh l'Ut-J~(?\.nru'Vl bb(;1~ rn1'U1rn1V1~'1rn 1'lJltJ 

l~tJ~bb Vl'U -;JlVl tJ l tJ ~eJ'I bb6'lIil'l bfJ n6'll 11l tJ~fJVltJ1tJ'Il'U~ ~'1~ fJ'UA1.nru'Vl~1fJ~ bb 'U'U ~l b 'Ul 

Vlt('1~ fJ '!'U 1fJ'I ~ln~61t1J t1J l VI~fJ~l b 'U~,l'U\9l 11 'J'!'U~6'1q 

- -;Jl'U1mltJ~fJVltJ1tJ'Il'U 1-15V1tJ1tJ'Il'U M5 f}~llU1J 


- -;Jl'UdmltJ~fJVltJ1tJ'Il'U 16-30 VltJltJ'1 l'U M 7 f}~UUU 


- -;Jl'U1mltJ~fJVltJltJ'Il'U~'1bb~ 31 VltJ1tJ'Il'U~'UhJ M 10 f}~UUU 


,)1:lJ 35 R~bb'W'W 
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