
i1.:i"llel'Ub"ll VHI1'U (Terms of Reference: TOR) 

fll1Ji'ru~h~B.:itllju~mca~1VI~'Un111bfll11~l1BTVI11 t?h'U'&'!thUB.:i el11.flel~elfla~d)~ 

~.:IVI'~~b1JfJ.:ibVI~ :ij'1'U1'U 1 "'f~ • 

1. "I1va::~Bfi~~11'1.J 

lJ 'VI1i'Vl tJ 1 ~CJ L 'V1 l"lb 'U 1a ~ "J1'llll'l 1"1 a~ 1'U'U 1 L U'Wll'VI1i'Vl tJ 1 ~tJi'll1<iJ'Vi'U'U~'U~1'Wi'Vl CJ1 1"11?11'14 
"' 

imm"JlJP11?11'14LLm~ b'VlfOlb 'U 1a m 'U.fliJ.fl1fOl.fl1fOlb 'VIU€J b~CJ~'lb U'Un1'J~I'ln1"JL1CJ'Un1'J?I€J'U~ bU'Un1'JUfhJ~'l1'Ub ~€) 1 ~ 
" ' dJ 

'11 n Pi rn~nl1 f0111llYi1'€lll~?l1ll1 "Jtl b ·hvi 1'l1'U 1 'LIB~'~ ?11'VIm"Jll €J1'V11"J€J V1'li1'\.J"J::~'V15m'Vi ~ m~'l V'l~'l b U'U ?t'l!u ?I'U'U 1 ~ 
' ' ' 

m-:v1"J~ LLa::ufOla1 m?l1'1'l'l1'Wi~CJ~?I'I!u?I'U'W bba::?t1'1'l?I"J"Jrl'l1'U'Ull'l m"Jll b ~B?I1'1'l€J'lrlf0111ll 1'~1'! 611 'Un 1"JL1CJ'W m"J , , \1 I 

?IB'W 'l1'Wi~CJ bba::'l1'U'U1m"Ji'll1m"J61€JI'l?I1'VIm"Jllbba::'llll'll'W~1'l 61 Ulilli!U'Uiil::L ~'U 1~11€JI'l?I1'VIm"Jll~1'l 611~i1 m"J 'll q , I , , I 

'\.J"J::~nl'l1offL'VlfOlb 'U 1a~~1'~1 boU1mi1u'Vl'U1'V11 'Wm::m'Wm"J~~~'~ ~'11 'W~I'l?I1'VIm"Jll€J1'V11"J b'Vll"lb 'Uba~m"J b~ '\.J"J~'\.J 

~~l'l~a'V11'l n 1"J Ln~ml'l a Bl'llil'W bb 'U1'V11'l m"Jf011'\Jf0lllf0lrum'Vi'1l€J'l ~~ l'!nru'Vi~'l n~ 11 L U'WB'lfi 1"111ll~~'W ~1'W~'I1n Pi n~1 
'I , 'U cU 

M€J 'l L1CJ'W1 bba :: '\.J nu~lil'1'l b ~€J?I1ll1"Jtl'l111 UU'J:: tJmi1-rrl~'VI~'llil1nlil'U n1"JPi n~1 bba:: b ~€Juru1 m ~Yl'U~€Jn1'J 
" dJ ' 

L u~CJ'W LL '\.Ja'l'VI~BoU'mh n~'V11'l~1'W~1'~1 ~'~,r'W m"J'\.J"J:: LiJ'Uf0111llYi1'Bll Lba::m1ll L YltJ'l'ViB'IJB'l'Vlr'VitJ1m~'l ~B L tl'W 

ulil~mh-1 ru 1 'U m"J61'l L?l'1ll Lba::?t'l!u?t'U'Wm"JL1CJ'W~~'~ n~11 1 'Uti m"JPin~1 2560 'V11'li'Vl CJ1~ tJ., 1~i1m"Juruu"J'l 
cv 'I \1 , 

'VI~ n?tl'l"Jm"J~~ ~'~ Lba::'Ui'~'~ m"Jll m'VI1 "J~'Um ~'~ b tl'U'VI~ n?tl'l'J~~'~ b u'U m"J~~ l'lu ru<Vil'l'l1 nu nu~~?t1m "Jt~u "Jru 1 m"J 
'\J \1 'I dJ 'U 

P11?tl'l4LL 'Vi'lil"11m"Jll i'VlmP11?11'14LLa::b 'Vll"lb 'U 1a~ b~B'U'1'VI1"J~I'lm"Jm"J~~~'~1 'WBI'l?t1'VIm"Jll€J1'V11"J1 ~i1'\.J"J::~'V15~a 
' 

bn~l'l"J "J1tJi'll1imm"Jlln1"J bb '\.J"J~UB1'VI1"J "J1tJi'll1'\.J~u~m"JbUYi1::VI'\..htJ1 'W~I'l?t1'VIm"JlleJ1'V11"J bU'WM'W ~'~,!'W 

fOl "Jn ru'Vi ~ 'l n~ 11 L U'U €JU m rub fOl ~ el'l ij e)~ i1lJ 11'1 'J~1'U bba ::i1 n1 'J 1 oU'l1'U lil'1 '11 'U eJ 1'1 ?11 'VI n'J'Jll bba:: 'l1'Ui ~ tJ ~'l ?11ll 1 'Jtl 
'I 'I 6.1 'I 

?11ll1 "Jtl1oU'l1'U 1~Yi~€Jll~ lil ::vi1'l1'U hit 'UB'U 11"11'1 ~ n~'l?IBI'l f01~€J'l nu m"J L U'Wll'VI1i'Vl m~ CJ'Ull'lm"Jll'V11'li'Vl CJ11"1 1?11'14 

b~a::b 'Vll"lb 'W1affi 'W~1'U€J1'V11"J1'WB'W1f011'1 

1. L ~ €J L tl'WI"l1n ru'Vi~1'VIru~B'l'\.J~u~ m"Jim m"Jll m ::m'W m"JB1'VI1 "J 1~ tJ L u'U m"Ji Ll"l"J1::Vi'l1'W'V11'l~1'W 

f0lru?tllllii'V11'l Ll"li1 LLa::mtJm'Vi Lba:: m"Jbb '\.J"J"JU€J1'VI1 "J'1J€J'lll'VI1i'VltJ1~tJ L '1'11"11 'W 1a~"J1'llll'll"la~1'W'W1 (I'IBCJ?t:: Lnl'l) 
' " 

,~ 



2. L~mEJ\I-rum~L1cJ'UnTH'fEJ'W fl1~l~CJ LL!;l~fl1~U~fl1~l'IJ1fl1W11\1~1'Wfl1~Pln'\~11"1W?fl.J1J~'V11\ILI"liJLL!;l~ 
' 

fl1CJil1'V'l LL!;l~fl1~LLU~~UEJ1~1~LLUUI"l~UN"'il~ 

3. 

'J 

..... " 
flWliUJ\JIJI'tJeJ.:J~La'UeJ".i1fl1 . " 
3.1 i1m1:W?f1:W1~t1\?11:Wn~~:W1CJ 

3 . 21~LU'WUI"ll"l!;l~:W!;l~mv 
' 

3 . 31~e~~~~~11\IL~nfililm~ 
" 

3.4 1~L U'WUAI"l!;l~\lmh~~11\l t1m~~um~~'W.rre~ L?f'Wem1e~vh~nlf111nuwu1CJ\11'W'1JEJ\I-r~ 11-&11"1~11 L ~EJ\IIil1n 't \I \1 Q~Q~ cUI 

LU'W~~1~~1'WLnru"Vlm~u~~Li1'W~!;lm~un1J'~\11'W'1JEJ\I~u~~nEJum~\?11m~Luvu~-r~:w'W\?1111n1~m~'V1~1\Ifl1~1"1"'\l 
~ ~ \1 ~ 

rh~'W~\?11:W~'lh~ fl11'1 L~ CJ LL 'V'l~L 'W~~UU LI"11El~1CJ?f1~?f'W L 'Vli'1'1JEJ\I m:w1J'qJ~n!;l1\l 

3.5 1~ LU'WUAI"l!;l~\lt1m~u~e~1 i1 tJDf11~~1v~e~~v1'\I\11'WLL!;l~ 1~LL{)\ILlCJ'W~EJ1 ~LU'W~v1\I\11'W'1JEJ\I~ti1CJ\11'W'1JEJ\I-r~ 
'l \1 't Q~ \1 'U dJI 

1 'W~~uu LA~EJ~1 CJG'I1~G'I'W L 'Vli'1'1J EJ\1 m:w1J'ru~n!;l1\l ~\1~1:W~\Iu~u l"ll"l!;l~~.y1\I\11'W L U'W~'Wi.'b'W~~~ m~ m~:wm~~~~ m~ 
.., 'I \1 .. '\1 '\J 

~u~m~ ~iJeJ1'W11il 1 'Wtn~vh L U'W\11'1..! 1 'W filil m~'1JEJ\ItJ~UI"ll"lmi'W~1CJ 
" " ' 

3.6 iJI"lWG'I:WD~ LL!;l~ 1~iJ"' n~ru~ ~ El\1~1:W\?11:W~I"lru~ m~:w fl1~'W bCJU1CJ fl1~~~~El~~{)1\l LL!;l~fl1~U~~1~~G'I~ , ' 
ml"l-r~n1~'W~ 1 'W~1'1Jfllillil1'WL un~1 

"' ' 
3.7 LU'WUI"ll"l!;lo~~:w~1~~EJiJ~ul"ll"l!;l ~iJEJ1~'V'l'll1CJ~?f~~u~~m~~11"11~EJ~1vi5u~~m~~11"11BL~n'Vl~e~Dn~ 

, 't \1 , 

~\lmh1 

3.8 1~ L U'W~iJ~!;lU~~ bCJ'IJtJ11:Wtl'W nu~~'W-rrEJ LG'I'WEJ~1CJ ~'W~ L -rr1~'W-rrEJ LG'I'WEJ1 ~LLtl:IJ~1i'VlCJ1"' CJ L 'VIA 1 'W b!;lEJ~1'1J 
'J " 

:W\IA!;l~1'W'W1 ru i''Wu~~mi'lu ~~ m~~1m B L~ n'Vl~e~Dn~ ~~EJ1~ L U'W~ m~vh m~eJ'WL U'Wm~i~'1J11\I m~LL ~\1-iJ'WEJ ~1\1 
" 

LU'Wl'i~~:w1'WmTth~m~~11"11BL~n'Vl~EJiJn~l"l~\l;i 
3.9 1~L tl'Wm~-ruLe~n~'Vlt~~EJI"111:wri':wntJ ~\IEJ11iJun LG'Io 1~vEJ:w~'Wi'11!;l1 'Vlv Ll'WLL~-r~m!;l'1JEJ\I~~'W-rrm?I'WEJ1~iJ 

\I , d.J dJI \1 

rhi\11 ~G'I!;l ~ L EJ n~'Vl im1:w ri':w ntJ L 'li'W11J'W 
' 

3.10 ~~'W.rrm?I'WEJ~EJ\I!;l\I'Vl~LUCJ'W1 'W~~uu~~~EJ~V1{)1\Iil11"1-r~~1CJBL~n'Vl~EJiJn~ (Electronic Government 
'J "' 

Procurement: e - GP) '1JEJ\Im:WDqJ~n!;l1\l 

q Q.l' Q,l t 
4. ".i1EJa::Le~CJ~flruan'l:!Jru::'tJB'Ifl'UHU't'l • • 

4.1 Lfl~eJ'IR~LLCJn'tJ'W1~ (Sieving Shaker Particle Sizer) 

4.1.1 'IJ~LLvJ'WL'll~1 ffil"l~\IG'I~1\I'Vhlil1n b!;l~~ iJ~1'WLU'W'Vl~\ln!;l:W ' ... 

~1'U1'U 1 'tlfl 

.., 
4.1.2 ?11m~mEJ\I-ru\?l~LLm\11EJ'W'1J'W1~l.I1\?1~~1'W L~'W~1'Wi'1'W~nm\1'1J'W1~ 200 i'J!;l~L:wm ~~EJ 8 D1 ?1\1 

"' " " 
50 i')!;l~L:IJ\?1~ ~~El 100 i')!;l~L:IJ\?1~ G'l\1 50 i')!;l~L:IJ\?1~ 1~?1\IG'I~ 10 .ff'W ~~El~El\l-rU\?l~LLm\11EJ'W'1J'W1~:1J1\?1~~1'W G'l\1 25 

'U \J , ciA 'U 

i')!;l~L:IJ\?1~ 1~?1\IG'I~ 16 .ff'W 
" ' 

/Y 17~ 



4.1.3 ~1'VI1'um1~eJ'U~(91bbtJfl'1l'U1(91~lmh..:J bb'U'Ubb ~-.1 

- ?11l..l11fl~(91bbtJfl'1l'U1(91eJ'Uil1fl1~ fl(;'leJ'lJfl(;'ll.l'lll-1 20 1l.l tmbl.lm fi-1 63 lJ(;'l~hl.l\911 
' ' 

- ?t1l..l11fl~(91 bbtJfl'1l'U1(911~tJ~mru?t..:J?I(91 2 nb(;'lfl1'l.l (~'UmJnu'llil(91'1leJ..:J~leJ~1..:J) 
" ' " 

4.1.4 ~1'VI1'um1~eJ'U~(91bbtJn'1J'U1(91\illeJ~1-.lbb uu butJn 

- ?11l..l11rl~mbtJfl'1l'U1(91eJ'Uil1fl1~ fl(;'leJ'lJfl(;'ll.l'lll-1 20 1l.l bfl1bl.lm fi-1 1 o lJ(;l~ bl.lm 
' ' 

- ?t1m1r~~(91 bWfl'1J'U1(9111ilu~l.J1ru?t..:J?t(911aJU'eJ£Jn11 1 oo n1'l.l (~'UeJ~nu'lJu(91'1JeJ-.l~ltl~1-l) 
" ' " 

4.1.5 bfl~eJ-.1?11l..J11rl~tl'U~(91bbtJfl'1l'U1(91\il"JeJ~1-.lb~fl b('ltJH\91::: bbfl1-.lbb 'U'U(;'l:::bB£!(91 (Micro Precision Sieve) 

b(91£J?I1l.l11fl~(91 bbtJfl1~fl1eJ'Ufl(;'ll.l'lil..:J 5 1l.l bfl1bl.l\911 fi-1 1 oo 1l.l bfl1bl.l\911 bb(;'l:::?l1l..l11fl~(91 bWfl'\J1mrutilleJ~1..:J?I..:J?I(9111il , " ' 
1lJueJ£Jn11 o.s n-rl.l (~'UeJ~nu'llil(91'1leJ-l~leJ~1-l) 

" 
4.1.6 'IJ(91bbvJ'Ub'1l~1 tl1bU(91fl11i'U?t:::bVJ'€l'U b('ltl'IJ('I'lr'Ubb'U'U Electromagnetic Drive Oscillates 

4.1. 7 'VIUT<ilmb(;'l:::Ul.lfl('l~1-l <1 '1leJ-lbb~-lfll'Ufll.lfl11vi1-11'UeJ~Iii'1'UU'U'1leJ-ltill bfl~eJ-1 
" I " 'U 

4.1.8 'IJ(91bbvJ'Ub'1l~1?11l.l11rlfll'U~l.lfl11i'U (Amplitude) 11'1t'U'lil-l 0.1-3.0 lJ(;'l~bl.l\911 bb'U'Uel\9lb'U~ 

4.1. 9 ?11m1r~ b ~l.l bb(;'l:::(;'l('l nmm1i'U 1~~ul.lu-ru~1'VIU1 bfl~eJ..:J bb(;'l::: bb?I(91..:J~1n(;'l1b tl'U~l b(;'l'1l~~\9leJ(;'l 
' 

4.1.10 ~~\9leJ(;'l ileJ'\Jmru~..:Jbl(;11eJ\91 t'Ul1~~(91~..:JeJ~Iii'1'U'VIU1'U'UbbvJ'U~1'U'1leJ..:Jtillbfl~eJ..:J ?11l..l11rl~..:Jn(;'l1 
' " ~ 

vi1-11'U 11il~..:Jbb~ 0 - 60 'U1Vl 

4.1.11 bfl~eJ..:Ji!?ti\9l•lhu(91-U(91 eJ~Iii'1'U'VI~..:Jtillbfl~eJ-.l bbtJfleJeJml1flUl.l Start- Stop 
" ' 

4.1.12 ii'IJ(91~'€JfiV(91\91:::bbfl1-.l~tl'Ubtl'U'Y'l(;'l1?1~m?l'1l.lb'VI~fl bb'U'U steel-reinforced plastic bands b~eJ'liltJ 

(;'l('lb~tJ-11'Ufl11vi1-11'U 

4.1.13 'lJ(91\9l:::bbm..:J~eJ'Uvi11ii'ltJ?Ibb\9l'Ub(;'l?l?l~(;'l '1J'U1(91b&1''U~1'U?~w1nm..:J1aJueJ£Jfl11 8 .01 'VI1eJ 2oo lJ(;'l~bl.J\911 
' " 

bb(;'l:::?l-.1 so lJ(;'l~bl.lm 
" 

4.1.14 il\9l:::bbfl1-l~eJ'U,]'1'Ul'U1lJueJ£Jfl11 9 '1l'U1(91 \911l.ll..l1\911~1'U ASTM E-11-1995 \il-.1~ 
~ 

\9l:::bbfl1-l~tl'U (Test sieve) '1l'U1(91 850 1l.ll"11'€l'U ,)1'Ul'U 1 ~'U 

\9l:::bbfl1-l~tl'U (Test sieve) '1J'U1(91 4251l.lmtl'U ,)1'Ul'U 1 ~'U 
\9l:::bbfl1-.l~tl'U (Test sieve) '1J'U1(91 250 1l.lfl1'€l'U ,)1'Ul'U 1 ~'U 
\9l:::bbfl1-l~tl'U (Test sieve) '1J'U1(91 180 1l.lfl1'€l'U ,)1'UTU 1 ~'U 

\9l:::bbfl1-.l~tl'U (Test sieve) '1J'U1(91 150 1l.ll"11'€l'U ,)1'UTU 1 ~'U 
\9l:::bbfl1-l~tl'U (Test sieve) '1l'U1(91 1251l.ll"11'€l'U ,)1'Ul'U 1 ~'U 

\91::: bbfl1-l~tl'U (Test sieve) '1J'U1(91 106 1l.lfl1'€l'U ,)1'Ul'U 1 ~'U 
\9l:::bbfl1-.l~tl'U (Test sieve) '1J'U1(91 90 1l.lfl1'€l'U ,)1'Ul'U 1 ~'U 

\9l:::bbfl1-.l~tl'U (Test sieve) '1J'U1(91 7 51l.lmeJ'U ,)1'Ul'U 1 ~'U 
4.1.15 if Collecting pan ,)1'Ul'U 1 ~'U 
4.1.16 tillbl"l~eJ..:Ji!'1J'U1(911:UueJ£Jn11 37 x 4o x 20 b'1l'U~bl.lm tl1VI'I!n1aJU'eJ£Jn11 21 nt(;'ln-rl.J 

4.1.171-vlvHh 220 -240 t-.m~. 50-60 b~1\9li 

4.1.18 1utJ1:::n'UI"lrum'Y'l1lJueJvn11 1 tJ 
' 

wz~~ 



4.1.20 lni'I'Hi1'U~TUb~tJ\II'i'B\IbVltJ'\Jbvl1'~::::~'\J DIN EN ISO 3746:2005 'I-11B~n11 
"" 

4.1.21 biJ'U'UB\11 'l-1l.J~1l.Jbfltl 1-b'\11'U:IJ1riB'U 

4.1 .22 'IJ~~'Vler'U1tJI'i'B\15jbBn?ITm~\l~\l~'m'Vl'U~1'1-1thtJ b{;ltJI'I':i\1 b~mh:::: 1ml'l1m':i'IJ~m':i'l-1~\lm':i'U1tJ bb~:::: 
'\J 

' ... 
4.2 Lfl~v·:rr~aLLUU~.:JUi:: (Colorimetric Spectrophotometer) lii'1'W1'U 1 "fl~ 

4.2.1 bU'Ubfl~B\Ii'{;l~bb'\.J'\.J~\1 U\':::: m'I.Jfl:um':ivi1\11'U~1t~ 1:u bfl';i h.Jwlf?tb"lfB1 ?t1m':ifl1{;11~~'~bb 'I.J'I.JVi'I.Jbb?t\1 
' 

1-t.J1\Ibb?l\l bb~::::hJ1'11?11{;ltJ1-b''l-1~nm':i'UB\I Reflectance bb'IJ'IJ 45/ 0 

4.2.2 bU'Ubfl~B\Il{;l~bb'IJ'IJ?Ib'l.lfl1m1yj11'1ilbi'IB1 ?11:U1':ifll{;l~1B~1\I~n~ru::::bb'IJ'IJ~1\111~ b~'U ~1€1~1\I~N, 

~1€1~1\l'l"lm?l~n ( Resin, Pellet), ~1€1~1\l"iib:U'U~, \11'U~, \11'UB1'1-11':i, \11'Uyj~:uVi'I.Jbb?l\l bb~::::~'U 1 

4.2.3 ,~nm':i'U€1\Ibb?l\lm.u-r{;l~bu'Ubb'IJ'IJ6"i1bb?l\l~ 
'\J 

4.2.4 ?11ln':ifll{;l bb?l\11~~\1 bb 'IJ'IJ bb?l\l?l:t:Vltl'U bb~:::: bb 'IJ'IJ bb?I\I~€1\1~1'U 
4.2.5 ?11lJ1':ifl b~€1 f1l{;l bb?l\11~~\1 bb 'IJ'IJ bb?l\l?l:t:Vl B'Ubb~:::: bb?l\1 ':i1:1J bb~:t:?11lJ1':ifl b~€1 n 1 m~~\1 bb 'IJ'IJ~'Uffi '1-1tYbb~:::: b~ n 

b{;]tJell'lb'UlJ~ 

4.2.6 5j~1\lfl11:UtJ11fl~'Um':ii'{;lbb?l\1~?11ln':ifl:UB\Ib~u1~~1tJ1'11b'l.l~1B~':i::::'l-111\l 400-700 'U1b'Ub:UI'I':i 5jm1:u 
'\J 

~::::bBtJ{;l'UtJ\Ifl11:UtJ11fl~'UUBt~n11 3 u11 ub:um fl11:uni'1\I'UB\Ibbfl'\Jbb?t\11l.Jbi'\u 1 o u11 'Ub:UI'I':i 

4.2.7 ~{;l-r'IJ~qJqJ1WbU'Ubb'IJ'IJ Diode array 1l.iutJtJn11 256 ~1 

4.2.8 iJ'li1\lf1W1111~€ltJ~::::LL?I\I~€l\1~1'Umh::::vr:h.:~ 0 ~.:! 200 LL~::::iJrm:~m::::LBt111l'U€l.:!LL?I.:JblJU€ltlf1':h~BtJ~:::: 0.003 
" 

4.2.9 bb'l-1~\lfhii{;lbb?l\lbU'Ubb'I.J'IJ<iJ'UB'U (Pulsed Xenon Lamp) bb~::::5jB1~m':iH\11'Ulnnn11 1,000,000 fl~\1 

4.2.10 ?11ln':iflb~Bmb'l-1~\lfhii{;lbb?l\11~mtJ1'U~1bfl~B\I ABA, C, D50, D55, D65, D75, F2,F7 bb~:::: Fll ~ 

:IJ:IJ:IJ€1\1 2 bb~:::: 10 €1\11'11 
' 

4.2.11 ?11ln':ifll{;]lJ11'1':i~1'U~1'U':i::::'IJ'IJ CIE L *a*b*, Hunter Lab, CIE L *C*h, CIE XYZ bb~:::: CIE Yxy 

4.2.12 ?11:1J1':ifll{;lfl11:1Jbbl'ln~1\I'UB\Iffi'U':i::::'IJ'IJ b.L*a*b*, b.Lab, b.L*C*H, b.L*C*h, b.XYZ bb~:::: b.Yxy 

4.2.13 ?11:1J1':iflfi1'U1W'I-11~1~~':i1:1Jfl11:1Jbbl'ln~1\I'Utl\l~bb'IJ'IJ b.E*, b.E bb~:::: b.Ecmc 

4.2.14 ?11lJ1':ifll{;l~1bb?l\1~5jfl11:1JbolJ:IJbb?l\l (Photometric Range) 1u~1\l':i:t:'l-1l1\l 0-150% 1~ 

4.2.15 ?11:U1':iflbb?l{;l\l~'lfu'UB\In1':il{;l~1ffi~,_,~1mb'IJ'IJ 1~~\ld ~1fl11:Ub'I-1~B\I Yl E313 bb~:::: Yl D1925, ~1 

fl11:1J'U11 WI E313 bb~:::: WI CIE, ~1fl11:1J?Il1\l bb'IJ'IJ 457 Brightness bb~:::: Y Brightness, Z%, ~1 

fl11:UVi'I.Jbb?l\l Opacity bb~:t:fl11:1JbolJ:IJ'UB\I~ (Average Strength) 

4.2.16 5jfl11:1Jbbl.iu~h1um':ieJ1'U~1bb~'U'U11:1J11'1':i~1'U~1'U1'U 20 fl~\1 (Repeatability) 1l.Jdiu 0.05 

(DE*RMS) 

4.2.17 ':i::::t~::::nm1um':i1{;1~11ubb~~::::fl~\lu€ltJn11 11u1V1 

4.2.18 '1-1U1~€lbb?l\11\l~~?lbb'IJ'IJ LCD 'U'U1111hh!€ltif1'h 2 D1 

---------------



4.2.19 Vl1!1'\ltl~1:W1'H1LLGWl..:ll;.J~LU'Ufl1~1el.:Jn(j~ 

4.2.20 Vl1!1~tl~1:W1'H1LL~(;l.:J~~-u'tl:w~ Color Data, Color Difference Data, Tristimulus Color Plot, 
" 

Spectral Data, Spectral Difference Data, Spectral Plot LL~~ Spectral Difference Plot 
' ' ' 

4.2.21 ihieJ.:J USB tl~1-:J1!m.J 3 'lieJ.:J Vi~1lJ1'jm~'tl:W~tltltJ USB flash drives 'Vl~tlfltl:W~".HI'l'tl1 LoWm)uVin 

oV'tl:W~'tl'tl m1mv'WBmL~~fl1tJfl:W 1~ 
" " ' 

4.2.22 iJ<11eJ'YJM LL 11611'Vl-rtJ~(;l~.:J 1 'Ufl tl:W~1 Ll'leJ1~~1lJ1'jflfl1tJfl:W n1'j'Vh.:J1'U'IJ'tl.:J Lfl~tl.:J 1~ 
' 

4.2.23 ~1lJ1'jmJ'UVinoV'eJ:w~mv1'WLfl~eJ.:J1~eJ~1-:J1!eJv 1,000 1'11B~1-:J 
" 

4.2.24 ~1m'jr~1.Unum~LL~1vJvh 220 b~M' 50-60 L~'ji'J'll 

4.2.25 ~~l'l.ti'ruon1~-ru:w1m\i1'ULfl~'tl.:J'Vl:W1Vn1'jfll CE .. 
4.2.26 ~~l'!.ti'ruon1~-ru:w1m\i1'U CIE 15:2004, ISO 7724/1 , ASTM E1164, DIN 5033, Teil 7 LL~~ JIS Z .. 

8722 Condition C 

4.2.27 ffi t.hLLm:W~1'Vl-rtJ~tltJ LVi VtJ:l.J11'l'j\i1'U~fl1 V 1 'U\il1 Lfl~tl.:J .. 
4.2.28 L U'U'IJ'tl.:J 1 'Vll.i~hlLfl v 1 oV.:J1'UlJ1 ri tl'U 

4.2.29 -ruth~n'Uflrum~ 1 ULL~~ilm'jvhilm'jU1'j.:J-rn~1Lfl~'tl.:J'tl~1-:J1!eJv 1 fl~.:J l'l~eJ(;l'j~V~L1~1n1'j 
' ' 

-rutb~n'W 

4.2.30 ilu~m'j~(;l~.:J ilriileJm'j1iLfl~'tl.:J LL~~n1'jU1'j.:J-rn~1 Lfl~'tl.:J ~.:Jm~11vw LL~~m~1ei'.:Jnn~ ~1'U1'U 
" ' "I 

tl~1-:J~~ 1 'IJ(;l LL~~~B'U15m'j1i.:J1'U~'Wrni~1:w1'jrJvi1-:J1'U1~fl~tl.:J 
' " 

4.2.31 ~ 'IJ1V ~ eJ.:JiJLeJn~1'jLL~ .:J ~.:J\il1 LL 'Vl'U~1'VlthV L ~m..h~ 1V'IJU n1'jtJ~n1'j'Vl~.:Jn1'j'IJ1V LL~~ 1~-rtJ'jtJ.:J 
" 

lJ11'J'j\i1'U'j~tJtJ ISO 9001 :2015 LViVtJLvl1'Vl~el~n11 .. 
4.2.32 ilmJmrutJ'j~neJtJLfl~eJ.:J til.:Jd 

' 

- '1l\11LL~'U~:W11'l'Hi1'ULL~'Um~L,1v.:J (Calibration Color Tile) ~'1J11 ~~1 LL~~~L~V1 €1~1-:J~~ 1 LL~'U ' .. 
- LB11~~LLn11~~1'Vl-ru 1~1'11eJ~1-:J~.:JLL~~'IJ'tl.:JL'Vl~1VitJLL~.:J'Vl'j.:Jm~ueJn 'IJ'U1(;1 2.5 D1 ~1'U1'U 1 ~'U 

I Q.l 0 Q.l ~ 1.1 ~~ CIIQ.I 1.1 V 0 ~ 
- '1leJ.:J1(;1~1'Vl'jtJ11-:Jm'll'W~L'1l~~LLm'Vl'j.:Jm~mn'Vl~tlfl~eJ(;lntJn'ULLm ~1'U1'U 1 'll'U 

" " 
- 'lieJ.:Jl(;J~1'Vl-ru1(;1\il1eJ~1-:J'IJ'U1(;1 25 :w:w . ( 1.00 ih) ~1'U1'U 1 :S'U 

" " 
- 'liB.:Jl(;l~1'Vl-ru1(;1\il1eJ~1-:J'IJ'U1(;1 13 :w:w . (0.50 ii1) ~1'U1'U 1 :S'U 

- 'IJ(;JeJ1fl'jeJtJU'tl.:Jtl'ULL~.:J ~1'U1'U 1 ~'U 
' 

- ~tJmru~1'Vl-ru1(;1\il1eJ~1-:J 'IJ'tl.:JL'Vl~11tJ1..:JLL~\11tJ1..:J1~ (Ring and Disk Set) ~1'U1'U 1 'IJ(;l 

4.3 'tlv'W~bb1'hhw!uf'l'ltJf'I:Wn1'jvi1-:J1'U'IJB.:Jbf'l~eJ.:~1(;1i'1 ~TU'J'U 1 'IJfl • • 
4.3.1 ~1lJ1'jfl~·h:~LL~~~mnu<U'mJ~ (Easy Match Quality Control Software) 

4.3.2 ~1lJ1'jmL~(;J-:J~~'Vl'lhVn1'jrl1~LL~~fl11:WLLI'ln~1-:J'IJ'tl-:J~LLtJtJ CIELab, CIELCh, Hunter Lab, Rdab, 

RxRyRz, XYZ LL~~ Yxy 1~ 

4.3.3 ~l:WTH'ILLG'I\1l.:J~~".il:Wfl11:Wbbl1ln~h~"Uv-!!~ bb'IJ'IJ dE*, dECMC, dE, dC* LL~~ dC 1~ 

hi# ~ 



4.3.4 ~1lJ1'l"m~vmb'VI~.:Jbb~.:JtJ'l":::~~~ (llluminants) 1~VImmL'VI~.:Jbb~.:J ~tl (A, C, 050, 055, 065, 075, F2, .. 
F7, F11, TL84, Ultralume 3000 bb~~l.ll.ll.le:J.:Jer~..:~Lnl'lfl1'l"W (ObseNer bbUU 2° bb~~ 10°) ' , 

4.3.5 ~1lJ1'l"mL?II'l.:~11i''ll'li'1le:J.:~m'l"11'1~1m~'VI~1mLuu hJU'mm11ml.ld ~1fl11l.JLVI~e:J..:~ Yl E313 LL~~ Yl 

D1925, ~1fl11l.l'1J11 WI E313 bb~~ WI CIE, ~1fl11l.l?ll1.:! bbUU 457 Brightness bb~~ Y Brightness, 

Z%, ~1fi111JViULb?I..:J Opacity, fi111JLolllJ'1Je:J..:J~ Average Strength, Gray scale b'iJ'U~'U 

4.3.6 ~1l.l1'l"mL~I'l.:J~~-uvlJ~1~mmmuu 1'11l.l;j' Job Tree, bb~l'l.:JbbUUI'I1'l"1.:J~lb~'ll~1~ (Color Data Table), , 
Color Plot 2-dimensional and 3-dimensional, LL?II'l..:JLLUU?ILUfi'Vl1mll'U~1L~'1J/nnvl (Spectral 

Data Table I Plot), LL?II'l.:J~~LLUU ~1'U 1J.J~1'U/(Pass/Fail), LLUU~1LQ~EJ (Average) LL~~LLUU~1 

L~EJ..:JLU'UlJ11'l'i;j1'lJ (Standard Deviation) LU'U~'U .. 

4.4 LFI~eJ-m:m.:Jm::ual vl~1 '!J'U11'1 hh!e:~EJn·:h soo VA 

4.4.1l1n1~.:~1vlvh~1'U'Ue:JnhJue:JEJn11 8oo VA 

4.4.2 ?111J1'l"m=i1'l"v.:~1vlvhh1b.JuvEJn11 15 t~TV1 

4.5. 15Jmhm.h~mmmn~ 1.:J (CPU) hiuvEJn11 4 LLn'UVI~n (4 core) bi'IEJlJfi111JL~1~tyry1ru'UT~m 

~'Uj11t~hJuvEJn11 2.8 GHz LL~~l1L'Vlfl1 t~1~~L~ll~'Y'Y1'U'UT~m1~ t~mru~~e:J..:~1ifi111J?I11l1'l"(11 'Ufl1'l" 

th~m~~~?I..:J lil'1'U1'U 1 'VIU1EJ 
" 

4.5.2 VIU1EJ'th~m~r..J~n~1.:J (CPU) lJ'VIU1EJfl111llil'1LLUU Catch Memory 'l"11l1'U'l"~l1i'uL~EJ1tl'U'1J'U11'lhJ 

UeJEJn'l1 8 MB 

4.5.3 lJ'VIU1EJth~m~~~L~mL?II'l..:J.f11'1"l bi'IEJ5Jmu~m~ru~mh.:~11'le:JV1.:J'VIU.:~ V1'1v~n'l1 111.:~-d 
' 

- LU'ULLr..J.:J1.:J~'l"L~mL?II'l.:Jm'l"lLLEJmnmLr..J.:J1.:J~'l"'VI~n~l1VIu1EJfl111llil'1 '1J'U11'lhiuvEJn11 2GB 'VI1v 

- lJ'VIU1EJU'l"~1Jd~r..J~ L ~eJ LL?II'l.:J.fl1'1"l~l'l~.:JeJ~.f11EJ 1 'U'VIU1EJU'l"~1Jd~r..J~n~1.:J LL uu Graphics 

- lJ'VIU1EJU'l"~1Jd~r..Jm ~mL~I'l.:J .fl1'1"l~lJf111l.l?l1l.l1'l"(11 'U fl1'l" 1 otl'VI'tll Elfl111llil'1VI~ n 1 'Ufl1'l"LL?II'l.:!.fl1'1"l'1J'U11'1 hi 

UeJEJn11 2 GB 

4.5.4 lJVIU1EJfl111llil'1VI~n (RAM) 'llUI'l DDR4 V1'1v~n-J1 lJ'1J'U11'11liuvEJn11 4 GB 

4.5.5 lJVIU1EJ~I'!Lnu-llvll~'lliil'l SATA V1'1v~n'l1 '1J'U11'lfi111J~1liuvEJn11 1 TB Vl1v'llUI'l Solid State Drive , ' 

4.5.6 51 DWD-RW V1'1v~n'l1 li11t11'U 1 VIU1EJ 

4.5. 7 lJ~eJ..:JL~e:JlJ~eJ'l"~UULfl1v'1hEJ (Network Interface) LLUU 10/100/1000 Base-T Vl1e:J~n11 lil'1'U1'U1li 

UeJEJn'l1 1 ~e:J..:J 

4.5.8 5J~e:J.:JL~eJ1J~eJ (Interface) LLUU USB 2.0 Vl1v~n111liue:JEJn11 3 ~eJ.:J 



l 

4.5.1 0 i1';ijeJLbGWl\l.fl1'V'l'U'U1V~1:W,Jew n-J1 19 D1 ~1'U1'U 1 vn.hEJ 

4.5.11 ii'lmvl ~bb 1~~~n til'v'lml..l n~rvnnEJ ~V~~'~"''~1 'Ubfl~e:J\Iflvl..IY11 bl'lv~bb~1 bi:'l~';ij'V'l ~vl..l1mV~EJvhm1 
Activate 1~bb~1 bi:'l~';ijne:J'Un11?i 'l l..le:JU 

4.5.12 ffi'lJ1bbmm~uu'lJ~u~m1 (Operatins System) Microsoft Windows 10 Professional (64-bit) 

Vl~v~n-J1 bb"'~libb~'UU1CJ~bbi:'IV~\Il11i1~uu'IJ~u~m1 (Operatins System) 1'11l..l~bi:'I'Ue:J~V~bbi:'IV~\111~ 

bfl~e:J'IVi?f'll..Je:JU 

4.5.13 ffi'IJ1bbn1l..l Microsoft Office Standard 2016 (64-bit) Vl~v~n-J1 1m1'um11:'1~1\lbb"'~e.i1'Ube:Jni:'l11 

m~11vm 1~v~1\li:'ll..IU1ru libl..I'Ub tl'U.rn~1B\Infl~e:J~1'~,JvEJ 1 .rn~1 
" 'IJ ., 

4.5.14 ii'VImc.Jb"''U bfl~e:J\1 (Serial Number) ~V~~I'i'1bfl~e:J\Il..J1';ij1n h'I\11'U l..le:J\Ibi1'Uv~1\l'tlV!b';ij'U 

4.5.15 bU'Ubfl~e:J\Iflvl..IV11 b l'l e:J~~Mm11'mv\ll..I1 1'1 1~1'U 1V~ EJi1bvnl:'l11bbi:'IV~\I bb"'~1~Ufi'I~'U (Model) ~ bi:'I'Ue:J "' , , 

4.6.21ib'Vlflb 'U 1"'~B'Ub1dbl'le:J~ (Inverter) 1'Wm1vi1\11'U 

4.6.3 bU'U~'Um~-ruo"'1n'lJ1~~'Vl6.rn'V'l buv~ s 'Uv\lm11 vlvh~1CJ~~~'~bb '!A'I'IJ1~ b'Vl~1 'VlCJ • 

4.6.5 ii'llv\lbb'llbb~\1 'llv\lbb'llb~'U 'llv'l bb'llm'Un'IJ1~1:'1\Irl bb"'~'llv'lbb'llern 

4.6.6 .rnEJ 1 'Wi1.ff'U11\I'U e:J\1 b U'UI'l~ bbm \IVI~e:J rnV~'V'lml:'l~n bb ~\IVI~e:J n 1~';ij nih.!i'EJVI~vi'I:'II')~'U 1bV~CJI:'I1l..l11(1'lJ 1u 

J1VIun~\I'Vv\l~t111 'lJ1 m~ bb"'~i:'l1l..I11(1'1J1m~ l'i'u 1~ml..l m11 i'I1'U 

4.6. 7 i11~UUvi1fld1l..J b~'U bb"'~"'~m EJJ1 bb ~\leJI'lb 'Um\VI~e:l~ nl11'11l..Jl..J11'11~1'U~'U~ ~~1'1 "' , 
4.6.8 i11~UUn1~';ij1CJfld1l..lb~'U.fl1CJ1'Utifb~'UI'l1l..ll..J11'11~1'U~'U~~~I'l 

'IJ "' • 

d o v..d. ~ 1.JQ 

4.6.9 l..J1~UUn1';ijVJn"''U bb"'~e:l'U1 1'1 1l..Jl..J11'11]1'U~'U'Vl~"'~'~ 

4.6.10 i1~l..I'IJ1'm~~um1l..l b~'U 1vll:'lv\li:'ll1\l bbf1~~'U1 ml..ll..I1 1'1 1]1'Ui'U~~~ ~'~ 

4.6.u1inu1vlvh Ac 220 11f1 ~ so bMI'l'li 

4.6.12 b U'U'Uv\11 V1:W~Ei''11:W bfl EJ~1'Um11 i'I1'Umnv'U bbfi~b U'U~'U 1 V1:W~1i:'IV~'Uv\l bb~fi~~~v i1?i1'Uth~nvu . , 

Vl~v~1\I'IJ1~ b'Vl~ 

4.6.13 i1fii1vm11if'I1'U.fl1~11 'VlEJ~1'U1'U 1 'llV~ 
'IJ • 

4.6.14 1'u'IJ1~ n'UAW.fl1'V'l m11 i'I1'U bbf1~~'U?i1'U v'IJ mru~1\J<'l 'V'l~vl..l'livl..l bb'lfl..l bV~ CJ 1:W~V~A11 i~1CJ 1V~1V~ 1:W 
' ' I 

,j'e:JCJnl1 1 U ?f'll..Je:JU ~ V'l~\lbb"'~'VlV!i:'le:JUn111i\11'UI'l1l..J~1~U 111 'Ub~e:l'U 1'Vn11~V'l~e:l , 



7. 1'1L~'U1'Un1~~~VI1 

L~'U'IU\.h::::~.nrubl"l~'lfn~ 920,0000- U1VI (~n1~~G1'UG1e.J'l'Vl~'UUTV1~1'U) 
1.1 ~ tl 

~1r11mm 920,0000- U1VI (~f11~~G1'\.JG1e.J'l'Vl:W'UU1VItn'U) 

G11:1..11~tl?i'leVe.JAVI ~i1'U'Vl~e.JeVe.J ~G1'U e.J ~~ 'U::: i"i11'mJ~~cn nu~W1le.J'U ~ 'll ~'ll e.J'l'l1'U hi'~ 

G1m'UVi~VJ~e.J 'l1'U~G1VJ :W'Vl1iVIm~mVII"lb u 1~~'j1'lJ:W'lr1~~1'U'U1 • 

' 0-5392-1444 ~ e.J 1321 

0-5392-1444 ~e.J 1321 

http:! /wwwormutl.ac.th 

G11u1'jru'lJ'U~~e.J'l m~ ~G1'Um~ u::: i"ilTHU 'Vl~e.Jijm1:w ~ i1u ~e.J'l ~tJVJ ~~CJ~m~~:::~e.J ~'lle.J'lm, ~.V mG1um~ u::: 
" " 

~ ~ 4 .c:l ~ i.l 

1"iJ1'j(lJ 'Vl1e.J:Wr111:W~'Vl'UVI1CJ 

G1tl1'U~~VJ?i.:J iVICJl~ClbVII"lb 'U b~~~~~:::G1'VliVICJ1f11'j :W'Vl1iVICJ1~ClbVIrlb 'U b~~'j1'lJ:W'lr1~~1'U'U1 ~~'ll~ 98 

'VllJ 8 ~1'U~Vle.JCJG1:::~nVJ eJ1~Jle.JV!e.JCJG1:::~nVJ ~'l'VllVI~;aCJ'l1'VllJ 5o22o 
" 

flru::m~llnToai1'1"!1eJUL"!!~"!!e:J'I'I1'U 

. /¥ (~'l'lle.J) 0000 0000000 0000000000000000 00 00 000 OOOo 00 00 00 00 

('U1-:JG1111u1 ~u1Ylt1-:JPi) 

~ # 
(~'l'lle.J) OO oo OOOOOOo OO OOOOOOOoOOOOOOOO Oo OOOoOO O OO oo OOoo 

( u1 me.J n ~uVI'5 B'U'l.h::::w~) 
" 

~ ~ (~'l'lle.J) OOOOOOOO OOo OoOOO OOOOOO OOOOOOO OO OOOoOOOOOOOOOOO 

('U1'lG1111'j1~qJ'li Q:l..J'\'1::: ~'U11) 



~111.:1 bb~~N1.:! b~cu.:~u'IJ 1~~1ru~1~~u~~~11bb~~11fl1 n ~1.:~ ( 11 fl1el1.:!B.:i) 

1 cum1~~sSa~~:ij1.:~~ill 'ti.:~1curia~~1.:1 

LL'IJ'IJ un.ob 

~---------------- ----------------------- -- -------------------------------------------- --- -- ---------------------------------------- ----- ---------------------------------------------------------------------------------1 

1. fl'jJlruon~e:J.:JUD'IJ~f11'j61T'v'l-rum'jlLI"l'Sl~~envn'S ~hu~thUe:J-:1 ellL.fle:J~e:JtJG'l~Ln~ ~.:~vr1~ L~tJ.:il'V!lJ 1 'll~ 
' ';,.J ' 

2_ l'VltJl "'tJL 'Vlfl1 'U 1~~ LL~~G'l'VIl'VltJlf11';i 

3_ 1-:I L~'U.:i 'I.JU'S~lJlW-ffi~-ru~~G'l'S'j 920,000-'I.Jl'Vl (LtllLLG'l'UG'le:J.:i'VI~'U'Ul'Vl()1'U) 

4. i''U~rll'VI'U~'jl flln~l-:1 ('Sli"IT8'1-:~B.:~) 13 llmlflll 2563 
~ Cit. t.l c,l ll 

LU'UL.:I'U 920,000-'I.Jl'Vl (Lf11LLG'l'UG'le:J.:I'VI lJ'U'Ul'Vlfl1'U) 

" 'jlfll/'VIt.btJ~.:~ii 

4. 1 Ll"l~e:J .:r)~~ LL uu~-:~1(il~ 'S~'U'U Spectrophotometer tl1~neJ'U~ltJ 

4.1.1 Ll"l~e:J .:r)V1~1~'U'U Spectrophotometer 1 Ll"l~e:J~ 111"11 594,000.-'U1Yl 

4.1.2 bl"l~€l~~11€l~1'\'J 1 b\"1~€)~ 111"11 2,500.-'U1Yl 

4.1.3 Lrl~€l~rl€ll.I'WlL191€l4 1 Lrl~v~ 11r11 22,ooo.-u1Yl 

4.1.4 '1l€l~W Ln{ 1 'llVI 111"11 33,000.-'U1Yl 
' 

4.2 bl"l~€l~bbtJn'lJ'U1V1 (Sieve Shaker) 

4.3 lii'LEJ'U 2 U1~\91 '!J'U1Vl 13 ~1 
" " 

5. LL'VI~.:i~l.Jl'lJe:J.:i'jlfllnm.:~('SlflT8'l.:!B.:i) 

5.1 u~~'VlmdtJ'U 'lnm1 -.l1nV1 (61lun.:~l'Ul'VIru) 
" v 

5.2 u~~'Vl 1"1?11?1~ LflihA~ n~tl (61lumlu1wli) 
" ' 0~ 

5.3 'IJ~~'V1Lfl1l.JLl.JV1 oJltl~ 
' ' 

6. 'jltJ~m~l'VIthVi~nl'VI'UVl';ilflln~l.:~('jlfllell.:~B.:~) 
" 

6. 1 'Ul-:1?1111 u 1 ~'U 1 ~ih-:~1"1 

6.2 'Ulme:Jn~u'V11 B'Utl 'S~ll~ 
" 

d 
1 b\"11€)~ 111"11 250,000.-'U1Yl 

1 Iii' 

" 
11rll 18,500.-'UlYl 

~ .......... .. . 

I 
i 

i 
I 
I 
i 
! 

6.3 'U1.:!?1111'j1"'qj'li QlJ~~L'Ul1 : k 
'---·-·-·-·-- ·······-·····-·--·-·-···-·····--·-····-·····················- ···········-·-··--·--.--·--·-·-·····--····--·-·-·-·-···- ··--···········___1 


