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~1.:!'1JB'Ub'IJ\JI'IJB.:!.:!1'U (Terms of Reference : TOR) 

bfl'.J .:in1';i'IJ~fl'.Jfirusn n1';i\JI';i1"il1 bfl';i1~~fl11:Ufl.:! 1Pi'1'1JB.:!B 1'V11'.Jbb l-i .:! B'U1fl \JI • • 

'VI~ n61 mm'j b~ CJ'U n1'j61e:J'U 11il m.i 'I b ,J'U rrn:u b tl'Ub~ 1"1Vl1'1l'IJ1 nl'j 1 ~ b Vi tJ'U b viTj~~'U'U1'U1'1J1 ~ 61~1'1 e:J'Ifi' rn1:u~ 
'U • 'U 

nl 'jpf n~ll ~ CJ (:.) ~ IJ)Jl rusvi .yj' iJ :u ~ fi 161 '11 ~ 611:U1 'j tl 61 ~ 1 'I:U ~ fi 1 b'li 'I~ 1 ru 'IJ CJ1il "il'W 611 :Wl 'jt) ;'l 'lVI 'W ~ e:J CJ e:J \il ill'W 
\J 'll 'U "' 

b61~ CJ'j.fll~~e:J nl'jbflliltJ5fi~CJ1e:Je:Jn~blil-B''W (Ra ncimat) 2) bf1~e:J'Iell'WtJ5fi~CJ1'U'U 1:u 1rm ~nVl bb 'U'U'VImCJ 1 'VI:U\il 

(Microplate reader) bb~~ 3) bf1~e:mh~e:J-:Jnl'j b~CJ1n~'U (Rheometer) J'U 11ilCJ<t!lilbf1~e:J 'liJe:J~'In~11btl'U~\il 

bf1~ e:J'Iii vvl 611:W1'.lt1G'i 'I bG'1~:W~'Uufi "il"tl e:J-:Jci'1tr n1'1J1"1 vl1</l '.l~'U 11-rr 1-:~191 'U 1</l b tl'U e:J ~ 1'1~ b ~ e:J'IIi: 1n'IJ lilm .n rusvi nl'.l 
' ' ' 

e:Jl'VIl '.l bb ~ '~ v'U1f1\JI (future food) vl 1J1 e:J'U61'U e:J'I ~ e:Jf11 1:w 191m nl'j"tJ e:J'I er u~1.nf1~ '~ r\' 1~ '~ b tJ 'U'\.J "J ~ b~'Wvl1il~'Uf111:W 
'U 

G'1'U h~ 'I "ill ner t:J~ ~J~e:Jl'VIl'.l bb~ ~ er u~1.nf1 11il CJ e:Jl'VIl'j bb ~'le:J'U1f11'1'\.J 'j~ n e:Ju 1 tJ il1 CJ e:ll'VIl'.l~ '~ n-B''U (functional 
'U 'U 

food) vl f1\il:W 1 tJil1CJG'11'j~1flqje:Je:Jn~Vl~1 ~'\.J'j~ 1CJ'IJ't1~ e:J~l'lnlCJ e:Jl'Vl1'j1 'Vlli (novel fooo) vlH1 \JI~~'U'Vl~e:J 

b Vlf11 'U 1~~'U'!I'ln'.l'.l:W 1 'Unl'jt:J~I'l e:Jl'Vll'j~'UVl~~ (organic food) vl1~11Jl~~'U"il1nl5'j'j:IJ'IJ1~ 1l.J1~611'jbf1i"ibb~~ 1li 

e.il'Unl'jl'l \ilbb~'IV11'1~'Ul5n'.J'j:IJ bb~~e:Jl'Vll'jVll'lnl'jbb ~Vl~ (medical food) vl G'11l.J1'jt11 ~Vl\il 6b Vl'UCJl'Vl~e:Je:Jl'Vll'j 
' 

2 .1 b~e:J1m'Um'jb~CJ'Un1'j61e:J'U6b~~'~1'Ul~CJ 

2.2 6 ~e:J 1-tll 'U'I1'U'U~n1'jl'IJ1nl'j"1Je:J'If1tu~e:J\JI611'Vln'.i'j:IJbn~m 
' 



3. 

3.1 ijrrn:w~1:WTHwn:wn~Vl:W1CJ 

3.2 hJbi~h.JtJF1F1rt~:wr~~mCJ 
q 
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3. 4 hi b U'Uu F1F1rt~ ..:m ~ 1~wi 1\lt~ m~ru m1 ~'U.U e:~ b~'UB'Vl~e:~vh~ rut"1nnumi1 CJ\11'U"(JeJ\I-r~ 11i1r1111 
, \J 'U Ql Ql d.8 

b ~ e:l\1~1 f1 b U'U~~hJ ~ 1'U btl ru6Vl f111\h~ d:iw:.Jrt f111U f1u&i\11'U"(J e:l\1 ~ U1~ f1e:ltJ f1111'11:W1~ b u CJU~ -r~:W'U\?1 ~11 f111 
'U d.J '\J dJ 

m~'V111\I m1r1~..:J n1Vl'U 111 1?11:w~Ll1~ ml"l b~ CJ bb ~11 'U 1~uu bF1~e:~~1 CJ~11~'Ub 'Vll"l"(J e:~\1 m:wuqJ~ nn1\l 

3.5 hib U'UtJ F1F1rt~ \It~ m~u ~ B 111 'UD ru~11 CJ~ e:~ef vl..:J\11'U bbrt ~ 1vi' bb~ \1 bi CJ'U~ e:~ 1l1 b u 'Uef vl..:J\11'U"(J e:J\1 
, '\1 , QJ 'U 'U 

er~l'lf111 f111:Wf111er~l'lf111 eru~V!11 erljeJ'1'U1~ 1 'Uf111~1 b 'iJ'U\11'U 1 'Un~f1116(JeJ\I'iJ&\uF1F1rt1r'U~-w 
'U 'U 'U 'U " 

3. 6 ijr1ru~:wu~ bbrt~ hJij~ n'l'Jru~~ B\1~1:W m:w~ r1 ru~ m1:w f111'U 1CJm CJ f111~1'1~eJ~ 111~ 1\1 bbrt ~ f111tJ~Vl11 
q 

-D'I116(]11\I f111bb~\li'UB ~1\1 b U'Ul511:W 1 'U f111U1~ f11\1111F11B b~ f1'V11B'D f1~F1~\Id 

3. 9 1~ b tl'U~'1vrru be:~n~'Vli'Vl~BF111:wl'l:wn'U ~\lm~uf1b~u1~ CJe:~:w;ff'Umr~ 1 'VlCJ bi''U bb\9\ -r~u1rt"(JeJ\Ier~'U 
\J 'I d.J d.l 'U 
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~1V1-rtJoUB~ n~-:J'j~Vf';h-:~~ boU 11'UH~ll~hJ1~ rl1VI'U ~ 1 ~~ boU11'-nJfl1'j1 EJ 1~ b tJ'U~~'UoU B b~'U B ~ b oU 111 ~ rlTVln 
'U 'U 'U 'U q 

'j1EJ~~r;i' B-:1~-:JmEJljB~B 1 'UVIU-:J~BlJBUeJ1'U1~ 1 ~~ boU111lJfl1'j1EJ 1~'j1EJVI~-:Jb tl'U~~'UoUBb~'UB 1 'U'U1lJfl~n1'j11lJrl1 
~ ~ 

Government Procurement : e - GP) 'IJB-:Jml.!DqJ:Unm-:~ 

' " IJdl IJ i.J .<::::11 I .c::tt. Q. Q.1 .r::;lll 

3.12 e.JEJ'U'IJBb~'UB~B-:JlJlJ~fl1?lV15'1JB-:Jn~m'j ~-:J'U 
~ ~ , 

(1) mru~~'WoUBb?l'Wmtl'WiJ~Uflfl~~~~~-:J~'Wml.lnnVflJ1EJ 1 VIEJ"It-:~ 1~~~VI~ bUEJ'U bfl'Unl1 1 tJ 
~ , ~ 

r;l B-:JlJlJ m11?lVIB'IJB-:J n ~ nl'j ~ 1ne.J~ l'i 1-:J'j~Vfl1-:J~'UVI-r~ J ?l VIB~ n~ d EJVId ~'U?lVIB~ th1 n n 1 'U-:JU bb?l~-:!~1'U~ 
'U , " , d.J .-..!~ 

n1'jb~'W~lJn1'j~'j1~-ru'jeJ-:Jbb~1 "lt-:~~~r;i'B-:~bb?l~-:~fi1btl'Wu1n 1 tJ?~~vhm1B'W1'W~'WoUm?l'WB , 

n--J1 3 ~1'UU1VI 

1~EJW~1'jUJ1~1nEJB~b~'U'j1lJ'IJB-:!1-:J b~'W~'Wb~B~~11! n-:J1'W 1 Vlqj-rtJ'jeJ-:JVI~B ~~11! n-:J1'W?l1'1J1-rmB-:~ (mru1~Hu 

lJBUeJ1'W1~~1mhun-:~1'W1VIt1l) 6/t-:~BBn1~bbrl~~'UoUBb?l'WBUU~-:Jf'W~'UoUBb?l'WB bJbfl'U 90 f'W) 
v ~ 

(5) mrul'l1lJ (1)- (4) CJfW;)'W~TVl~'Umru~-:J\Plvh.Jd 

(5.1) mru~~~'UoUBb?l'WmtJ'WVI't.hEJ-:J1'U'IJB-:J-r~ 
~ ~ 
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'1.h::ne:~u~1v 

1) bfl~eJ.:JV1~6'feJ'UA1b?f~mm~~e:Jfl1'Hn~uljn~m-r.reJn6BbiWU'U (Rancimat) 

2) bfl~e:J.:J~1'Uuljn~m'U'U 1~ Lfl'H~~Vlbb'U'U'VImCJ hn.J~ (Microplate reader) 

' " 
3) bfl~eJ.:J~1~eJ.:Jfl1'ab~CJ1n~'U (Rheometer) 

' " 
'a1 CJ ~ ~ b~ CJ ~'lJ e:J.:J bfl~e:J.:Jil~.:~.W 

1. bfl~v.!l'VI~~e:~uf'i1b~~v'a.n1'V'l~vn1'nn~tlljmv1vvn~b~i''W (Rancimat) 

1.1 

1.2 i1 Aluminum Heating block b~e:Jfn'Uf)~~ru'VI.!Jnlile:~~1-:J1!e:JCJ 2 '1!~ 1~C.Ibb ~ ~~'1!~6'11~1'at11~ 

~1B~1.:~1ile:~~1.:~ue:~CJ 4 ~1e:1~1.:~ 

1.3 6'11~1'atlfl1'Ufl~~ru'VI.!Jii'llm Heating block 'lJeJ.:Jbb~~~'l!~ 1ilbb~n~1-:Jtl'U 

1.4 6'11m'at1~.:~1"11e:Jru'VI.niJ1~'U~1.:~ so - 220 oc 'VI~e:~ni'1.:~n11 bb~~ilm1~~~b~CJ~bvhn'U 1 oc 'VI~e:J 
' 'IJ 

... ' 
~~be:JCJ~n11 

1.5 ?11~1'at1i.:~ b~~m'ai bfl'a1~~~1B ~1.:~~.:~V1~~ 1ilB?f'a~~1 nn'U 1~CJ~~i.:~e.h'U 1 tl'abbm~ 'VI~mJ~~ e:~~'U'U 
' 'IJ 

1.6 il1u'abbm~1'Ufl1'a'Vhm'aibfl'a1~~rh Induction time bb~~A1 Stability time 1Jl 'a1~(i.:~m'a'l11e.J~ 

'lJeJ.:Jfl1'ai bfl'a1~'VI1 'Ubb~~~fl~.:J~1bb6'f~.:Je:JCJ i:um1vh~CJ'dtl'U 1il (Overlay Curve) 
'IJ 
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~m~v.rr1 hJ'I "M'1vn11-:Jn11 

1. 9 bfl~ v'l?f1ll1'HIU~I'11 bv'l11'i' e)~ h.!~~ bn v'Vhm~1 bf1~1~.J b?l~:ui'Ubb~~ lumru~ Heating block iJ 

eJttm.nii?!'l bfl'U 1 'IJ~m:u:u~ n f)fl11ll b~ tJ'M1 CJbbrl bfl~f)'l 
' " " 

0 ~ ~Q.I I d .:::..d I V 0 0 d ~ QJ 

1.10 ?!1ll1~t1'U1e-J~m~1 bfl~1~"Mm vtJ1'1'Vl eJ ru"M.nll'Vl bb~n~ 1'1n'Ull1'Vl1n1~'Vl1'U1tJt~ ~ mtJ m~bn'U~ m~n 
' " ' 

e-J~~Jl'ru~1~ 

1.11 ?!1ll1~t1't11e-J~m~1bfl~1~'Vi~b?!~:Ui'U 1 Ubb~1ll1vl1n1~'M1~1 (re-evaluation) bb~~r11'U1'Ue-J~ 1 'Mll (re­

calculation) 1~ 

1.12 i1"M,J1:uv~bb?l~'l?!m1~m~v11'11'U~1'~., 'llv'lbfl~v'l1 'U'llru~,!'U b-d'U vru"M.nii, B'm1m~ 1 "M~'llv'ln1611 
I ' " 

bb~~ ~1m~'t111~·~h bU'U!?l'U 

1.13 b~eJll~qjqj1t1.l~~'Ml1'1bfl~eJ'I bb~~fleJll~1b~eJ{~1tJ?I1tJ~qjqj1t1.!'ll'i1~ USB 1~ 

1.14 i1 Reaction vessels bb~~ Measuring vessels eJ~1'1~~eJ~1'1,j'eJtJ 2 "11~ 

1.15 v'IJmrutJ~~nB'U 
' 

' "' "' 
1.15.1 bfl'1B'I1bfl~1~'Vi"M1m1ll:a'U (Moisture Balance) i1~1tJ~~bBtJ~Iil'lii 

1.15.1.1. b U'Ubfl~eJ'I"M1m1ll~'U'lleJ'I?!1~1~~'~'1.1eJ'Ibb~'lbb~~'lleJ'Ib "Mm~1tJ"M~nm~ m~1 Vfm111~v'U 

~1 tJ bb?I'I:U1n"M~v~m 1~ b:U'U 

1.15.1.2. bb"M~'I1 Vfm111~eJ'UbU'U"M~eJ~~n 1m:u'U ~~~'leJ~ b"Miivm~11'11'11v~1 ~ ?!1ll1~t~1 Vlfl11ll 
" 

m~vl1'11'U bb~~~1fl11ll~'U 1 'U'llru~,!'U 

1.15.1.4. ?!1ll1~m~ Bn1 VI bb ?l~'le-J~ 11'i'"M~1mb 'U'U b-d'U ~ eJ tJ~~m111~ 'U (%moisture), ~ eJ tJ~~ 

'lleJ'Ibb~'l (o/osolids) J1"M11n~bU~tJ'UbbU~'I1'U~~'Ml1'1n1~'Vl~~eJ'I (weight) "M'1v~eJtJ~~ 

Regain (%Regain) bU'U!?l'U 

1.15.1.5. ?!1ll1~t1~'1Bru"M.nil1~~'~bb~ 40 °C - 200 oc "M'1vnl1'1n11 bb~~?!1ll1~m~llvru"M.nil1~ 
q 'V 'I 'U 

" fl1'1~~ 1 oc "M'1v~~bBtJ~n11 

1.15.1.6. ?!1ll1~t~.rr'IJ1"M11n 1~v~1'1,j'eJtJ 90 n1'11 bb~~i1~1~1'U~~bBtJ~ 0.01 o/o "M'1v Readability 

0.001 n1'11 "M'1v~n11 

1.15.1.7. ?!1ll1~m~vn1Vfbfl~eJ'I"MtJ~1bfl~1~'Vim1ll~'U1~l1,JvtJn11 3 bb'U'U ~eJ 
' 
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d 0 

1.15.1. 7.3 bfl"fEJ-!IV!cWifl1'Wl1-:JTUbb'U'U Manual 
' 

1.15.1.8. ~1:WTHl~-:J1thbbm:wm~1~m1:w~el'u1~ 

1.15.1.9. ~1:w1~rltl~'Utl1VI'!!mfi~B-:J1m~:w1m~1tJ hw1-ff~:wtl1V!'!!n:w1m~1tJt tJ1~ so n~:w bb~~ 
~ ' ~ 

1.15.1.10. :Wfi1 Repeatability 0.1% V!~B~n11 

1.15.1.11. "il1tJ-&'-:Jci'1V!~'U1611'i'lB~1-:J:W"lltJ1~b~tJ~1tJ~tJ~nm-:J 90 :n~~b:W~~ ± 5 :n~~b:wm 
'U 

(Method Library) ~~~-:JmCJ1tJbfi~B-:J1~B~1-:J'I!m.J 20 tl~~b.flV11KlB~1-:Jbb~~bbl9i~~ 

tJ~~ b.flVll'i'le:J~1-!I bn'Ue.J~ fl1~ibm1~VI1~B~1-!!'I!e:JCJ 200 e.J~ fl1~Vl~~B 'l 

1.15.1.14. :W~ ntl1'UBm~l'i''U 1 tJ~1bbV!ti-:J~~1:W1~rl:WB-:Jb~tJ 1~-B'~ bb~~~1:W1~rltl~'U~:w~mfi~B-:J1 ~ 
'U ' 

' ' 
1.15.1.15. :W'Iie:J-:Jci'1V!~'Ub~B:wtl'Ubfi~B-!I~:W~, fi'El:W~lb~B1 V!~B Flash drive ci'AV!~'U import V!~B 

export oVB~~ 1~ 

1.15.1.16. boUtJe.J~~.flruov1Yi'1~f'U:w1m~1tJ CE bb~~e.J~~"il1n b-:J-:J1tJVl·1~f'U:W1~~~1tJ ISO 
~ ~ 

' " 
1.15.2 fiB:W~lb~B1 ~1\JltJ 1 bfl~m :Wflru~:wllii~-:J~ 

' 
- ~~'U'Utl~~:Wl~e.J~ (CPU) Intel Core i7 Gen 12 V!~B~n11 

- :WV!tilCJfi11:W~1V!~n (RAM) B~1-!!'I!BCJ 16 GB 

- :WV!tilCJ~~bn'UoVB:Wmb'U'U Solid State Drive (SSD) "lltJ1~fi11:W"ilhJ'I!e:JCJfll1 1 TB 
'U ' 

- ~1:W1~rl~1\Jbb~~utJVin CD/DVD 1~ 

- "ilmb~~-:J.flTY~"lltJ1~hJ'I!ewn11 22 D1 bb'U'U LED 

- :Wbb UtJ~:W~ bb~~b:wl~bb'U'U wireless b~Bfll'Ufi:Wfl1~'Vh-!!1\J"IJB-!Ifi'El:W~lb~eJ11~ 
' 

' < 

- :W~~'U'Utli]lliim~ 'blJ~1n'i1 Windows 10 'W~B:W~"IJ~Vl5~n~B-!1~1:Wn!JV!:w1CJ 

- ~B-:J~'Ufl1~b~B:w~mfi~B'Ii1CJ H~1CJ Wi-Fi 1~ 

1.15.3 bfi~B-!!"1~B-:J1'V'Jvh llJ1~hn-J1 3 KVA bb~~~1:W1~rlUB-!ItltJm~bb~1'V'Jm~"ll1n1~ ~1:wl~rl"1~B-:J1'V'J 

1~B~1-:J'I!e:JCJ 1lJ~1nl1 30 'U1Vi ~1\Jl\J 1 bfi~B-!1 
' ' " 

1.15.4 bfi~B-:J~:W~b~b·im1 "il1tJltJ 1 bfi~B-!1 :Wflru~:w'U'1i~-:Ju 
' 



- ilm1lJ~:::b~tJ~1'Ufl1';i~1J'V'l1JJ,J'e:JtJn11 1200x1200 dpi 

- f111l.lb~11'Ufl1';i~l.l'14~1'\tj1'um:::m~ A41JJ1Je:Jt~ni1 20 '\tj1J1t?ie:J'U1Yl 

- ~1l.l1';it;1~l.l'14be:Jn~1';in~u'\tj1J1BI'l1 'Umi1~ 

- iJ'jtj'tldtJf111l.l~1 'IJ'U1~1JJ1Je:JtJnl1 128MB 

d I di I ~ d I I i.l I 

- l.l'IJB'Ib'lle:Jl.ll'le:Jbb'U'U USB 2.0 '\tj';ie:J~n11 e:JtJ1'1'Ue:JtJ 1 'lle:J'I 

- ~1lJ1';it;11otl'11'U~1'Ubf1~e:J~1tJ H~1tJ Wi-Fi 1~ 

- ilm~ 1~m:::~1~';i1l.Jn'U 1JJ1Je:Jt~n11 200 bb~'U 

- ~1l.l1';it;11-ffnum:::~1~1~'\tjmtJ'IJ'U1~ b-d'U A4 bb~::: Letter dJ'U~'U 

2. b~~B.:Iel1'UU~JTiti1U'UblJ b~';ib'W6WlbbU'U'Vi6'11tlb 'Vi11~ (Microplate reader) 

2.1 btl'ULf1~e:J.:~a1'UtJ~n~mu'U 1lJ 1mLYl~Vl1~tJ~1lJ1';it;1B1'UtJljn~m1~B~1'~1Je:JtJ 4 ';i:::'L u ~.:~\1 

2 . 1.1.fl1';i~~n~'Ubb~'l (Absorbance) 
'IJ 

2.1.2.fl1';ib~e:J'Ibb~'l (Fluorescence Intensity) 

2.1.3. fl1';i1~Lb'U'Ui'l~e:Je:Jb';i'llb'IJ'U'llb Ylm 1 W1l-B''U (Fluorescence Polarization) 
'IJ 

2 . 1.4.fl1';ibD~'Ibb~'l (Luminescence) 

2.2 Lm~.:~n1L'W~bb~'lbtl'U Dedicated xenon flash lamp '\tj~e:J'll'W~~'U~~n11 
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2.3 ill911mT~1~~rutmru (Detector) e:J~1.:~1Je:JtJ 3 ';i:::uu 1~LLn ~1'\tj1'u1~m';i~~n~'Ubl~'l , ~1'\tj1''lJm';i1~ 
"'"' 'IJ 

2.5 ~1l.l1';im'IJtJ,1bi'l~Vl (Plate shaking) 1~vtJ'1.:~1Je:JtJ 3 bb'U'U fle:J bb'U'Ubb'U1m'l (Linear) 'jtjlj'U1'U 

(Orbital) bb~::: Double orbital bb~:::~1l.l1';it;1\J1''Uf111l.lbb';i'I'IJe:J'Ifl1';ib'IJ~11~JJ~w11 10 ';i::;~u 1~tJ 

~1l.l1';it;1bb~~'lfl1';ib'IJ~1Ltl'U rpm Yl~e:Jl.l~'l~'lb1mfl1';ib'IJ~11~ 

2.6 ~1l.l1';it;1fll'Uf1l.le:Jru'\tj.nin~~'~LLI?i e:Jru'\tj.niJ~m +3 ml"l1L'llm~tJ~ "il'Ufi.:~ 42 e:J'I\"!1 '1l~L~tJ~'\tj~e:Jn11.:~ 
, , 'U , 'U 

' ' 
ni1 LL~:::il~1 Uniformity Yiilm1l.lf1~1~Lf1~e:J'U1Je:mn11 0.5 e:J'II"llL'llm~tJ~ 

2. 7 fl1';i1~~1fl1';i~~n~'Ubb~'l (Absorbance) 
'IJ 



1~f.!tH'urrJ1d.JCJ11fl~'U 1~~~bBf.!~rrf'l~~ 1 'U11 'Ubd.JI'lTV!~e:J~~ bBf.!~tY.h 

207030 i1"1i1'l1~rn~~~fl~'Ubb61'l1~~'lbb~ 0-4 OD V!~e:Jfll1'lfll1 
'\J 
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2 0 1 0 4 0 iJ fl11 d.J b ~ 11 'U n1 ~ e:1' 1 'U tJ B n ~ f.) 1 n1 ~ ~ ~ n ~ 'U bb 61 'l u 'U 1 d.J 1 fl ~ bow~ 'Vl bb u u 61 bl n 'U fl11 d.J f.) 11 fl ~ 'U 

(Spectral Scan) hJbi'i'U 5 l'U1Vi 

20 7050 i1~1fn1d.Jfll1'l"l.le.J'l-de.J'lbb61'l (Bandwidth) 305 'U11 'Ubd.Jm V!~e.J~fll1 

20 7 060 i1~1fn1d.Jbb~'UEJ11'Urn~~1'UtJfin~cn (Wavelength reproducibility) 1~bn u 003 'U11 'Ubd.Jm 

20 70 7 0 i1~1fl11d.J~fllile.J'l1 'Ufl1~~1'UtJfin~cn (Wavelength accuracy) 1~bn'U 003 u11 'Ubd.JI'l~ 

207080 i1~1fn1d.Jt!fllii'e.J'l"l.le.J'lfl1~~~fl~'Ubb61'l~ 260/280 'U11'Ubd.JI'l~ (Ratio accuracy 260/280 nm) 
'\J '\J 

1~bn'U ooo1 

207090 i1~1fn1d.Jtlfllile.J'l"l.le:J'lfl1~~~fl~'Ubb61'l~ 260/230 nm (Ratio accuracy 260/230 nm) 1~bn'U 
'\J '\J 

0008 

20 7 0100 i1~1fl11d.J bb~'UEJ1 (Precision) "l.le.J'lfl1~~~fl~'Ubb61'l~ fn1d.JCJ11fl~ 'U 260 'U11 'Ubd.JI'l~ 1~ bn'U 
'\J 

002% 

20 7.11. i1~1t~nlilm (Accuracy) "l.le.J'lfl1~~~fl~'Ubb61'l~fn1:1JCJ111"l~'U 260 'U11 'Ub:IJ~~ 1~bn'U 005% 
'\J '\J 

208 rn~1~~1fl1~b~e.J'lbb61'l (Fluorescence Intensity) 

208010 611:1J1~t11~tJfin~cnrn~b~e.J'lbb61'l1~bb'U'U 1:1J 1 'U 1fl~:IJ (Monochromator) 

208020 611d.J1~t11~~1fl1~b~e.J'lbb61'l hit 'U"1i1'l 230-900 'U11 'Ubd.JmV!~e.Jfll1'lfll1 611V!.Yu Excitation bb~~ 

1 'U"1i1'l 280-900 'U11 'Ubd.JmV!~e.Jfll1'lfll1 611V!-ru Emission 

208030 611:1J1~m:il'UtJfin~f.111~~'lfl1~~1'U~1'U'U'U (Top reading) bb~~fl1~~1'U~1'U~1'l (Bottom 

reading) 

208.40 i11"i1fl11d.Jflm~bfl~e.J'U"I.le.J'lfn1d.Jf.111fl~'U (Wavelength accuracy) h.ibn'U 1 'U11'Ubd.JI'l~ 

611V!-ru Excitation bb~~ 1~bn'U 2 'U11 'Ubd.Jm611V!-ru Emission 

208050 ~1fl11d.Jbb~'UEJ1"1.le.J'lfn1d.JCJ11fl~'U (Wavelength reproducibility) 1~bn'U 1 'U11'Ubd.Jm 

208060 i11"i1fn1:1Jfll1'l"l.le.J'l-de.J'lbb61'l (Bandwidth) ~ 20 'U11 'Ubd.JI'l~ V!~e.J~fll1 

208070 611d.J1~tl'Vll Well scannino 1~61'l61~e.J~1'l1Je.Jf.J 100 x 100 ;u~-tfe.Jd.J~ bb~~ 30 scanning :::> 'V , , 'V 

208080 i1-tfmhn~1'Urn~1~ (Limit of detection) 1'Ufl1'J1~ Fluorescence (fv1ono) 1'Ufl1~el1'U 

~1'U'U'U 1Je.Jf.!fll1V!~mvhnu 50 amoVwell (100 Ill; 384 well) 



9/ 18 

2.8.9. ii.UeJ ·•ihn~htn1'jl~ (Limit of detection) lum'jl~ Fluorescence (Mono) 1owm'jeJ1'U 

~10W~1'1 umm11'VI~mvhn'U 800 amoVwell (200 IJ.l; 96 well) 

2.8.10. ~1l.f1'jt1eJ1owLJ5il~cn1~CJ1-unmumm11VI~mvhn'U 13 iow1V1 ~1VI1''U1l1 lrmvmVJ 96-well 

bb~ ~u-eJCJ n11VI~m vh n'U 30 lOW1Vl~1VI1''U 1l1 1rm v-mVJ 384-we ll 

2.8.11. :Urh Dynamic range bb'U'U Extended dynamic range 

2.8.12. ~1l.l1 'jt1LJ f'U 'j~ CJ ~ n1 'jeJ, 1owLJ 5 n ~ CJ 1'1.1 8-:~ \?\' "J'eW 1-:1 (Z -Positioning) 1~ ~ ~ b ~ CJ m ~ ~'U 

1l1 1rml.f~'j b ~ eJVI1~11Jt1J1ruvi b Vll11~~l11 owm'jl'~ bb~~ b ~ eJ'li "m~~erm161 .. nm1'j'j'tJmow 1 owm'j 

ei1owLJ~n~m (Signal-to-noise ratio) 

2.8.13. ~1l.f1'jt1D1''Urh Gain ~1VI1''Ub~l.flJ'j~~VJ5mvm1'j'IJCJ1CJ~ruru1rub~81 m~rhm1l.l 11~'1~~ 1 ow 
v.., 'U " 

nl'jl~l'll€1~1'1 1~CJ~1l.f1'jt11 ~I'll bfl~ 8'1VI1~11Jt1J1ruvi bVIl.l1~~l.lbb 'U'UB~ 1 ow~~ (Optimal) bb'U'U 

rl1VIOW~b8'1 (Manual) bb~~bb'U'UrhOWltu"il1n'lieN1l11mb'V'H'lVl~~8'1n1'j (Calcdated from well) 

2.8.14. ii'j1CJn1'j~1'jb~8'1bb~'l (Fluorohore) 1 ~b~eJn 1 OW'If8~vlbbl4~1VI1''Ul~fl1 

2.9 n1'jl~bb'U'U~~8€Jb'j'lfb'lfOW'Ifl 'V-lm bb'lf-&ow (Fluorescence Polarization) 
" 

2.9.2. iifi1m1l.lbblJowch'l.l8'1'1.18'1 Filter (Precision Filter) 1lJueJCJn11 1.5 mP2 

2.9.3. iifi1fll1l.lbblJOWcJloU8'1n1'jehowLJ~n~CJ1 UeJCJn11VI~mvhn'U 3.0 mP 

2.10 n1'jl~fl1n1'jbD~'Ibb~'l (Luminescence) 

2.1 0.1. 'jeJ'I1''Um'jml"ill~n1'jl1lbb~'l~lJbb'U'U Flash bb~~ Glow assay 

2.10.2. ~1l.f1'jt1l~fl1n1'jbD~'Ibb~'l1 ow'lil'l~'lbb~ 370-700 ow11 OWbl.lm Vl~8n1'1-:~n1 r 

2.10.3. iifiT'illfl~1owm'jl~ (Limit of Detection) bb'U'U Glow Luminescence UeJCJn11VI~mvhn'U 

225 amoVwell 

2.10.4. iifiT'ihn~1owm'jl~ (Limit of Detection) bb'U'U Flash Luminescence uemn11VI~mvhn'U 

12 amoVwell 

2.10.5. iifi1 Dynamic Range 1owm'jl~l.l1nn11 9 Orders of magnitude 

2.10.6. ~1l.f1'jt1l~fl1n1'jbD~'Ibb~'11~VImCJ~ (Multi-color luminescence) 

2.11 ffiLJ'jbbml.l~-:~iiflru~l.l~b'i~ .. eJ-:~~ow ~-:~d 
' 

2.11.1. ~1l.f1'jt1b~eJn~owvivi ~8-:Jm'j1~1 ow1l.l 1rm'V-l~Vl ~'lbb'U'Ubu'V-l1~'lie:J-:~ bb'U'U .u'V-l1~bbm ~'lbbm 

bb OWl~HbOWlOWe:JOW bb~~ bb'U'UVln'li€1'11 OW 1l1 bfl'jb 'V-l~Vl 
' 
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2.11.2. ?11~1'jflb~ e:Jflfl1'jeh'WvtmtJ~1 bb vtLl-:~1 'U'lie:J-:i"tleJ-:1 h.J bfl'H ~"'VI (Multiple Reads per Well) 

bV1tJ?I1~1'jm~Bmtl bb'U'lJfl1'jm:::-:u1tJ"tleJ-:Jfl1'jeh'W 1~e:J~1-:~ii'BtJ 7 'jtJ bb'U'U 
~ ~ 

2.11.3. 1~~1m1~":::bBtJV11 'Wfl1'jrJ1'Wt:·m'Vlf'liJtJ~ hJii'BtJn11 4 ~1bbvtl1-:~ 

2.11.4. ?11~1'jt1~-:JoffeJ~" 1 tlfi'-:~1 U'jbbm~ Microsoft Excel b~eJfl11~?1:::mnl?ieJm'jth:::mm.m 1~ 
~ 

2.11.5. ?11~1'jt1vl1-:11'W 1~~1tJ'j:::'lJ'Utli)1J~m'j1'W1V11 (Window) bb"::: 1~ 1m"llm~vi 

2.11.6. ?11~1'jt1fl1tJfl~fl1Tvl1-:11'W"tleJ-:ibfl~eJ-:1~1'WfleJ~~1b(?leJ1tJ'j:::m"t:.J" ~1tJ USB Interface 
' 

2.12.1. ?11m'jtlfl1VI'WV1"/JUV1"tleJ-:1~1eJ~1-:J1~ b'li'W Sample, Blank, Standard, Positive Control 

bb"::: Negative Control b'IJ'U~'W 

2.12.2. ?11~1'jt1fl1VI'WV1?1(?l'jfl1'jfl1'W1tub~mbtl'jt:.J"offeJ~" 1 'U'jU bb'U'U~~eJ-:Jfl1'j 1~ 
~ ~ ~ 

2.12.3. ?11~1'jt1?1~1-:JmTvJ~1mJi1'W (Standard curve) b'li'W Point-to-Point, Linear regression 

bU'U~'U 

2.12.4. ?11~1'jt1fl1'W1tut:.J" Protein quantification, Enzyme assay bb"::: ratio 260/280 ~1V1-r'U 

llil DNA bb"::: RNA bU'W~'W 

2.12.5. ?11~1'jt1vl1 Curve fit bb"::: Kinetic calculation 1~ 

2.13 'U~~'Vlt:rt:.J~(?l1~~1(?l'j~1'W ISO 9001 V!~eJ~1m~1'W~'W~bVltJ'UbVhvt~eJ~n11 .., ... ... 

" ' ... ~ 

eJtll-:I'UeltJ 100 "IJ'U 

2.15 iJb~"'Vl~m?l~nVi'U"IJUiiltl'Wbb'U'W "il1'W1'W 96 'lie:J-:~ (Black wall 96-well plate) Vi'?l1~1'jt11oUn'U 

~1bfl~eJ-:J1~ "il1'U1'UeJ~1-:Ji!eJtJ 50 ~'U 

' ' 
2.16.1 bfl~eJ-:Jb"tl~1?11'j":::mtJ "ii1'W1'W 2 bfl~eJ-:~ 

2.16.1.1 bfl~eJ-:Jb"tl~1?11'j":::mmb'U'U~-:J1~::: ?11m'jm~Bnfl1'jvl1-:11'UbdeJiJm'ji1~t:Y?I (Touch) 

VI~B1i''I1'Wbb'U'UI?im~B'I1~ (Continuous) eJ~1'1ii'BtJU'j:::fleJ'U~1tJ Mixing cup head 

ci'1V1-r'U 1i-:~1'Wfl'UVI"eJiil'VlVl"eJ-:I Vl~eJ?I1~1'jflb~eJn Adapter m::-~m1~b VIm:::?!~ 1~ 

lVltJ Adapter 'je:J'I-r'UJ1VIUfl"tleJ'Il Vl"lil?I'I?!Vl 0.5 n1"n-r~ .., ' 

2.16.1.2 iJoX1ci'1V1-r'U 1i'-:~l'Un'UVI"e:Jiil'Vllil"eJ\I bb":::b"tl~1 microplate 

2.16.1.3 u-r'Um1~b~1'jeJ'lJ~1tJu~vt~'Wbi'ltJ'Iu~b~tJ1 'li1'1F111~b~1'jeJ'lJ'jeJ\11''U~'~bbl?i o - 3,ooo 
' ' ' 
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2.16.1.4 

I I I tJ 

technopolymer) 'Vl'U'V11'Uiiim'11'Jbflii Vl~e.rf61\ilB'UVi~rd1 ii"U1m'I'J€l'lti"U~'U~'I 4 

~1'U 'IJ ~ b1 W~1'U~1'11'i'1 bfl~€1'1 b v1Bfl11:Wii''Ufl'l bb6'1~GWl fl1'Ji'U61~ b ifi eJ'U 1 'U"IJ W~vl1'11'U 

2.16.1.7 'J~~'Ufl11:W~'Ib~EJ.:~1'U"Uru~LJ5llii.:~1'U hlbi1'U 80 b~~b'IJ6'1 

2.16.1.8 1~r'IJ:W1\9l'J~1'Ufl11:Wi.J6'1€1~DEJ CEI EN 60529 'J~~'IJ IP 42 V1~€1:W1\9l'J~1'UB·'U~ 
~ ~ 

b ifiEJ'IJ b vl1VI~€1~fll1 

2.16.2 bfl~€l'lvl1fl11:W61~€11~ 1~EJ1ifl~'Ufl11:W~~'I (Ultrasonic cleaning) 

2.16.2.1 b U'Ubfl~ B.:~v11fl11:w61~m~ 1~EJ1ifl~ 'Um1:w~61.:~ bb6'1~ 1 ~fl11:w~mJi611V1r'Uv11m1:w 
" 

61~ €11~ bfl~€1'1 bbfl1 fl1'J b\9l~EJ:Wt'i'1 €1 ~1'1 fl1'J~ 1'1~'161 flD'Jfl'VI~€11 i611VI~·'U'I1'U1 ~ EJ 

2.16.2.2 1'111~n1btJ~fl~'U Transducer 1~fl~'Ufl11:W~ 37 nlmMwli (kH ;~ ) (fll'Ufl:w1'U"Ii1.:~ -
' 

2.5/+5.5 kHz Vl~€1~fll1) 

2.16.2.3 ii"U'U1~fl11:Wiil€1~1.:~1!BEJ 5. 9 ~m 
' 

(temperature tolerance) bvl1tl'IJ -5/+8 €1'11"11b"llm6SEJ61 Vl~eJ~fll 'l 

2.16.2.6 611:W1'Jtl~'lb1mfl1'Jvl1'11'U"IJ€1'11'11bfl~€1.:~1m'U"Ii1.:~'J~VIl1'1 1 'U1Vif1.:~ 6 -8'11:w.:~ Vl~€1ni'1.:~ 

n'l1 bb6'1~611:W1'Jt1t.Jru'VIu1EJBru'VIJiiJ1~B~1.:~1!BEJ 2 VltJ1EJ~B B'IP11b"lfm6SEJ6'1 (OC) bb6'1~ 
' " 

€1'11"1Tvh1b'J'U hwi (OF) 1~mb61~'1fl1€1WVIJIJJ'U'UVI1!11i1€1 LED 
' " 

2.16.2. 7 1'11 bfl~B'Iffi D'Jbbfl'J:Wvl1fl11:W61~€11~ bb6'1~"1J~~'VJ€1'1€11 fl11"1€1~1'11!€1EJ 5 1 VI:W~ 

2.16.2.8 1'11 bfl~ B.:~ii 'J~'U'Uiil~"il11 i.J'Jbbfl'J:Wfl1'Jvl1'11'Ubb6'1 ~611:W1'JmJ'U'Vi n1 l.J 'J bbfl'J:Wfl1'J 1 i.:~1'U 1~ 

€1~1.:~1!BEJ 4 1 i.J'Jbbm:w 

2.16.2.9 1'11bfl~€l'liitl:w u~ - bU~ (Off- On) bb6'1~ tl:w b~:W- VIE!~ (Start - Stop) €1~u1nru~ 
, , , 'U 

61~mnliieJfl1'J 1-&'.:~1'U 

2.16.2.1 o bfl~B.:~u~m'Jv11.:~1'UB\911 'Uir~m1.:~m'J1i.:~1'Uiiim~B.:~n'U'U1'Ubn'U1 LJ bv1Bm1:wi.J6'1B~Ji'EJ 
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2.16.2.11 ~1bfl~tl'l~1l.l1'H11~n1~'11'll1l.l~e:ru (Heating power) 1vi'€1~1'1tJeJCJ 400 1~n~ bb"'~ 

'\.J~~~V15.fl1'W"ll€l'ly;fl~'l~~ (Ultrasonic peak performance max.) €1~1-:JtJm.J 600 

.., 
2.16.2.12 i1"1J€l'IG'ITVl~'U~~'U1tltJ1€1€1n 

2.16.2.13 btl'U~~~nJi'ru~.ffivl~'UlJ11n~~TU IP 20 Vl~€1~n'J1 ... 

2.16.2.16 i1e.hu~"'~b~tJ-:~~um'W bb"'~i1"li€1UG'11Vl~u1Vl1ml1~bil~~'W bil~m~VltJ~~1"''~1 'Ue:l1-:~ 

1~tJ bJVltJ~€1€1mnn~-nfl~€1'1 ~1'W1'U€1~1'1tJ€1tJ 1 eJ1 

' .., 
2.16.3 fl€11.1~1b~n€11 ~1'W1'W 1 bfl~€1-:~ i1r1ru~l.lu~~-:~i1 

' 
- ~~uu'\.J~~l.I'J"'~"' (CPU) Intel Core i7 Gen 12 Vl~€1~n11 

- i1wt.htJm11.1~1Vl~n (RAM) €1~1'1tJ€1tJ 16 GB 

- i1VltJ1tJ~~bnuieJl.lmb'U'U Solid State Drive (SSD) "li'U1~m1l.I:U1l.J1.JeJtJn11 1 TB 
'IJ ' 

- ~1lJ1~mh'Wbb"'~u'UVin CD/ DVD 1vi' 

- :U€1bb~~'l.fl1'W"li'U1~11J1.J€1tJnrJ1 22 -d'1 bb'U'U LED 

- i1bb U'U~l.I-A bb"'~bl.l1~bb'U'U wireless b~€1fld'Ufll.ln1~vl1'11'U"ll€l'lfl€ll.l~1 bin e:J11vi' 
' 

- i1~~uu'\.J5lliim~ 1l.J~1nrJ1 Windows 10 'W~€1l.l~"li~V1B~n\9l€1-:~~n1l.ln!JVlW1tJ 

- ~€l'I~'Un1~b~€1lJ~€1bfl~€1~1tJ H~1tl Wi-Fi 1vi' 

2.16.4 bfl~€1-:~G'11~€1-:~1~vh 11J~1n'J1 3 KVA bb"'~~11.11~t1ueJ-:~n'Um~bb~1~m~"ll1n 1~ ~11.11~t1G'11~€1-:~1~ 

1vi'B~1'1tJ€1tJ 11J~1n'J1 30 'W1Vi ~1'W1'U 1 bfl~€1'1 
' ' .., 

2.16.5 bfl~€1'1~1.1-Ab"'bG~l€11 ~1'W1'W 1 bfl~€1'1 i1flru~l.lllii~-:~i1 
' 

- i1m1l.l"'~bBtJ~1'Wm~~l.I'W1l.J1.JeJtJn11 1200x1200 dpi 

- m1l.lb~11'Wm~~l.I-AG'11Vl~'Um~~Tt~ A4 1l.J1.JeJtJnrJ1 20 VltJ1~€1'W1Vi 

- ~1l.l1~t1~l.I-Ab€1n~1~n~u'Vl1.J1e1'~n 1 'Wmi1vi' 

- i1VltJ1tJfl11lJ~1 "li'U1~11J1.J€1tJnl1 128 MB 

- ~1lJ1~t11i'I1'U~1'Ubfl~€1~1tJ H~1tl Wi-Fi 1vi' 

- i1m~ 1~m~~T~~~1l.ln'W 1l.J1.JeJtJn11 200 bb~'U 
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3.1 1i'Vl~nm".ill11bb'U'U'Vl:W'U (rotational shear rheometers) 
' 

3.2 ~1bfl~e.Nil:wmllle:J1"111JI11 Drag cup motor ~1".i~'U'U'jnU'U~".ie:J\l-r'Um".i'Vl~'U'lle:J\l Rheometer btJ'U 

bb'U'U Magnetic thrust bearings Vl~El".i~'U'UB'UVJ~n11 
' ' ' 

3.3 ih~'U'U True Position Sensor Vl~El".i~'U'UB'UVJ~n11 Vlll11bb~~"1JI11b"1JtJ gap ~1fe-J~m~'Vl'U'lle:J\ln1".i 

'1JtnCJ~1'V11\lA11:1J~El'U 

3. 4 G'11:1J1".it\i \l m".i ti.:J1'Ubfl~e:J\l1lii'~1'U'V11\l'Vlih~ mb 'U'U".i~'U'U~:w er G'1 

3.5 :W optical encoder dual reader Vl~El".i~'U'U5'U~~n-i1 ~lll".i1~:5''Un1".ibD~CJ 'U bbD~\ln1".ibA~El'U~ 

'1Je:J\l~1El~1\l 

3.6 G'11:W1".itll111fl1bb".i'l1'Ubb'U1bbn'U (Axial) bb~~ 'Vl~G'ie:J'Un1".igl11~111 (tack testing) 

3.7 il'Vl~e:JI11hJ~e:J\lG'il1\l'U'Ubbvl'U11\l~1e:J~1\lbb'U'U 360 e:J\lPn '1i1CJ1~:we:J'lb~'Un1".i'Vlr~e:J'l1~ii11L~'U bb:U 

n1'1-:Jn-i1 61'1Vl-r'Um".i'V1111G'ie:J'Ubb'U'UbQEJ'U1'\.J-:w1 (Oscillation) bb~~ 3 'U1b'U1J1~1Jb:WIIl".i (nN.m) ()\l 

200 ~~~1J1~'Ub:WIIl".i (mN.m) Vl~e:Jn1'1-:Jn-i1 61'1Vl-r'Um".i'V1111G'ie:J'Ubb'U'UbQEJ'UA\l~1 (Steady shear) 

3.9 A11:W~~bBCJI11 (resolution) 'lJEJ\lbb".i\lU111hJmnn11 0.1 'U1b'U1J1~'Ub:WIIl".i (nN.m) 

3.10 '1i1-:JA11:Wffi'Um".i1111~1G'1111 1.0x1o·7 Hz bb~~ilrl1:w1nG'1111 100Hz Vl~e:Jn1'1-:Jn-i1 
' ' 

0.5 ~~~1J1~'U (mN) 

3.12 A11:Wb~1b"8\l~:IJ~\l~l11 (Angular Velocity) .ff'U~1 0 b".ib~CJ'U~Ell'U1Vl (rad/s) bb~~A11:1Jb~1~\l~l11 300 

b".ib~CJ'U ~Ell'U1Vl (rad/s) Vl~e:Jn1'1-:Jn-i1 

3.13 ih~'U'U~111~1~1i'111 bb~~"11111m'UA:we:Jru'Vlil~ 11ii'bi11CJBII11 'WiT~ , , , 'U 

3.14 ~1bA~ e:J.:J1inm1 'Unl".ib'\.J~ CJ'UbbD~\lA11:Wb~1 bb".i.:JD 1111 '\.J~ rl1~ n1Vl'UI111 11~e:J~1\l".i1111b~1 l111CJilri1 

".i~CJ~b1~1'lle:J\ln1".iL'IJ~CJ'UbL'IJ~\lBIIl".i1b~1 (Step time, rate) 1.'11Vl1''Um".i1LA".i1~v;mm'Vl:WI11 rotation 

hJmnn-J1 5 il~~l'U1Vi bb~~fl1".i~CJ~b1m'lle:J\ln1".iLD~CJ'ULLD~\lA11:1JLA1CJI11bUEI'U (Step time, 

strain) 1.'11Vl1''Ul'Vl:IJI11 oscillation hl:w1nn11 15 n~~l'U1Vl 
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3.15 :i1611~ll1m~1'U standard PDMS 1~eJ~1\I'Ue:JtJiii1'U1'U 1 ~~ 

3.16 :i161lt~Yh1bbTIT tJ~bbmllfi1'\Jflllbbl:l~ibfl~1~~e.JI:l lii1'U1'U 1 '1!~ :i1~1tJI:l~bBtJ~flru~rr'cl'ru~\il\l.Q' 
' ' ' 

3.16.1 bU'U 1 tJ~bbmllvfl-ff\l1'U'U'U~~'U'UtJ~lliim~ Microsoft windows 

3.16.2 611lJ1~Clm'UfllJ m~vl1\l1'U'1ltl\liPi'1 bfl ~ tl\l u~~m1:1 e.Jmbl:l ~iJ'UVi ne.JI:l m ~ Vl~l:l tl\l hn~ CJ e.J. 1'U 
' 

Flow curve bbl:1~611lJ1~Cl h1-r'U.rrm;JI:ll'i1\l 11~ b'li'U fl1fl11lJ'VIoW~ (Viscosity), fl11lJbU'UVl 

~b61bVl~U (thixotropy), ~~bfl~tl'U~1 (yield stress) bU'U\~l'U 

3.16.5 611lJ1~Clvl1 Viscoelastic Master curve eJ1'Un1~Vl~61eJ'Ubb'U'U Time-temperature 

superposition (TIS) 

3.16.6 611lJ1~mb61~\lbbl:l~D'UVifleJI'lb'UlJ~"lltl\l waveforms (stress strain relationship) ~1'VI-r'U 

fl1~Vl~61e:J'U bb 'U'U'VIlJ'U 1 UlJ1 (Oscillation) b ~ e:J~ ~1'11llfl ru61lJD~i61bfiB n1 61~ fl"ll e:J\l~1 eJ ~ 1\l 
' ' 

vh 1 m~-rrtllJI:l b:a\l~fllJ1fl~'U 
" 

3.16.7 611lJ1~m1tJ\l1'Ue.JI:lfl1~ibfi~1~~~'U~'U~1'UI'i1\l 11~ b'li'U ~~b~lJ~'Ubbl:l~~~~'U~~ (Onset 

and endset analysis), ~~~\l~~bbl:l~ l'l·1 ~~"lltl\l~t1)t1J1ru (Signal ma ximum and 

minimum), Modulus crossover, 1st and 2 nd derivatives, ~'Uvfl~m1'VJ (Area under 

the curve), Peak integration, bbl:l~.rrti:I;JI:lVl1\l61~~ (Statistical functions) bU'U~'U 

3.16.8 611lJ1~Cl Overlay m1'VJ"lJeJ\le.JI:lfl1~Vl~l:leJ\l1~ 

3.16. 9 611ll1~(l~\lt~t~nm1'1"Jbbl:l~.rrt~lll:l~ b tJ'U\ii'1 bl:l"ll~1~"il1nm~Vl~l:le:J\l"il1fl61lt~'VJ Ln1vfloffi bfl~1~~e.JI:l 
" 

fl1~Vl~l:le:J\l1'U~Ubb'U'U plain-text , CSV, XML, Excel®, Word®, PowerPoint®, bb"~ 

~tJm"W1~ 
" 

" 
3.17 ~~m'U~lJ~ruVIJJiJ (Peltier plate) bbl:l~.XTJ~ lii1'U1'U 1 ~~ :U~1tJ"~b~tJ~~ru~n~ru~\il\lu 

3.17 .1 ~~m'U~lJ~ru'VIJJiJ~~'U'U Advanced Peltier plate 'VI~tl~~'U'UVi~nl1 

3.17.2 ih~t~ru'VIfliJ'Ii1tJ1'Um~vi'1t~ru'VIfliJ1~~\lbb l'i -20 fi'l 150 eJ\ll"11b61ll:lb6~ tJ61 'VI~t~ni'1\lfll1 
, , 'U , '\J 

ci'1'VI-r'U'I~,TJ~bb'U'UbbeJ'U"lJ'U1'U (Parallel Plate) bbl:l~bb'U'U1fi'Ubb"~bb~'U'll'U1'U (Cone and 

Plate) 
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" ~1 EJ"::: b~ EJ~flru~ n~ru:::~~ij 
' 

bVI~nn~1H!;1thJ ~TU1'U 1 ~'U 

3.17.3.4 bb'U'U Sandblasted i'h~'U~1'Uf<ll'U~nm~ 40 iJ"~blJm 1~ E.J vh;u1mV1~nn~1H 
" 

3.17.3.5 bb'U'U Concentric cylinder ~1'U1'U 1 "11~ 
' 

" 
3.17.3.6 "11~~1 Rotor ~1VI~m1'U Starch ~1'U1'U 1 :S'U 

' 
3.17.3.7 iJ insulated solvent trap UeJ~n'Um~~:::bVIEJ"tlel~~1el~1~ -;u'1'U1'U 1 ~'U 

3.18 ~~~n~1~~~m~lJ~bn~~'U"tJB~nTHrlJeY(;1n'U ~:::wi1~ 2 ~'U~h~lJeY(,'1~ilu5n~tn~Bn'U bb":::ilm~ 
d dcvcv 6" •v o 

bfl"el'U'V1!;1lJ~'Vlli~eln'U (Tribology) "il1'U1'U 1 ~~ 

3.19 "11~Bumruu~:::neJu (Accessories) 
' ' 

' ' " 
3.19.1 bfl~B~a~mmf<ll ~1'U1'U 1 bfl~B~ i1~1EJ":::b~EJ~flru~n~ru:::~~ij 

' 
3.19.1.1 bfl~eJ~a~mmf<llbb'U'UHtl1~'U (Oil free air compressor) ~umru611V1~'U 

mel~~ 'U":::elel~ tl1~'U bb":::fl11lJ~'U bb":::iJeJumrum'U fl lJbb~~~'U"lJ 1 ~fl~~ 
' ' I 

3.19.1.2 

" 
3.19 .2 ~1~~"tleJ'U~1B~1~"tl'U1~ 3 bb"::: 6 iJ"~blJm e1~1~"::: 1 :S'U 

- ~:::uuu~:::lJ'J"~" (CPU) Intel Core i7 Gen 12 VI~B~n11 

- lJVI't.hE.Jm1lJ~1VI~n (RAM) el~1~UBEJ 16 GB 

- lJVI'U1EJ~~bnu-ll'BlJmb'U'U Solid State Drive (SSD) "tl'U1~fl11lJ"ilhlueJE.Jn11 1 TB " , 
- i;11lJ1~b1~1'Ubb":::'\J'U'Vin CD/DVD 1~ 

- "ilmb!;1~~m~"tl'U1~hJ.UeJE.Jn11 22 D1 bbuu LED 

- llbbU'U~lJ~bb":::blJ1G1"bb'U'U wireless b~elfld'UfllJm~vh~1'U"tlmflellJ~1b~ B-1H' 
' 
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- ih~uutJ5lliim~ 1:W~1n'i1 Windows 1 o ~~e:~:u~'Ui1VJB~nl1i'e:~~m:un~rv!:u1CJ 

- ~e:~~-rum~b~eJ:u~mfl~eJ"IhCJ H?t1CJ Wi-Fi 1~ 

3.19.4 bfl~eJ~?h~e:~~hHh 1:W~1n'i1 3 KVA bb~~?f1:U1~true:~~n'Um~bb?t1~m~'U1f1~ ?f1:w1~tici'1~m 

1 ~1~e:~~1~1!e:~CJ 1:W~1n'i1 30 'U1Vl ~1'U1'U 1 bfl~eJ~ 
' ' v 

3.19 .5 bfl~eJ~~:u~bm'Ue:~1 ~1'U1'U 1 bfl~m :WAru?t:uu~~~i1 
' 

- :Wm1:u~~b~CJ~1'Um~~:u~'1:W1!e:~CJn11 1200x1200 dpi 

- A11:Ub~11'Um~~:u~ci'1V!-rum~~TI~ A4 1:W1!e:~CJn11 20 V!1!1~eJ'U1Vl 

- ?f1:w1~ti~:U~be:Jn?f1~mi\m1!Te1~ 1 'Umi1~ 

- lJV!'t.hCJA11:U~1 'U'U1~ 1:W1Je:~CJnl1 128 MB 

- iJ-deJ~b~e:l:U~e:lbbUU USB 2.0 V!~eJ~n-J1 e:l~1~1JeJCJ 1 "lim 

- ?f1:U1~ti1i~1'U~1'Ubfl~e:l~1CJ H?l1CJ Wi-Fi 1~ 

- :Wm~ 1~m~~T~~~1:Utl'U 1:W1!e:~CJn11 200 bb~'U 

- ?f1:U1~t11-tinum~~1~1~VImCJ'U'U1~ b"li'U A4 bb~~ Letter btl'UI1i''U 

- ?t1:u1~me:~~-ruJ1V!'I!n 1~:W1!e:~CJn11 1 oo r\1~n-r:u bb~~ue:~~n'Um~~'U?t~ ,Vie:~'U 1~ 

- iJ'U'U1~1:Wue:~CJn11 85 b'U'U~b:u~~ x so b'U'U~b:u~~ x 60 b'U'U~b:um (?t~ x n1'1~ x m1) 
'\J 

4. b~eru1"llb~:Ub~:U 

4.1 ~~~~bfl~e:~~:Wmb~~~~uu 1 ~vh 1 ~~~e:~:u 1-ti~1'U 1~ 1~CJ1m mV!~e:~-d1~~ b~CJ1'U1ruffif-rum~tlne:~u~:u 
'\J "' 

4.2 bfl~eJ~:We:~tXe:~~ b tl'Ubfl~e:l~ 1 V!:Wffi:W~1'Uf11~ 1-ti~1'UV!~e:lf11~?f15~ 1i~1'U:I.J1rle:l'U 

4. 3 :W~:We:~m~ 1off~1'U.fl1~11 V1 CJ bb~~m~Tei'~nr'~b~:u~tJ bb uu 1 'U~tl bb uu be:! n?t1~bb~~ 1 'VJ~~b~ nVJ~e:~Dm1eJ~1~ ~ gl ~ ~ 
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~'U'll ru~ b i1 bG1'U e:J'nrn 

4.6 ~utJ~~n'Ur~rum'V'lbfl~e:J -:d1mtJ'U~~tJ~b1me:J~1'1Um.J 3 tJ Vl1f1~'111il~'IVI~'I'lle:J'Ibfl~e:J ~-rrlilie:J'Iu1,;''Vl 
' 

lil~~e:J'~~1bt1'Um~ bbm'll 11iltJ hJfililrh 1-ff~1tl 11il 1 

4. 7 ihh'l~"li1'U1rum~~ijtJ~~ml"li:lmJ'Iil~VI~e:J1 u~u~m (Certificate) ~bbG11il'll11Jl~u rn~tlne:Ju~~m~ 
" " 

160 l'U 

13,000,000 U1'Vl (~UG11~~1'UU1'Vltl1'U) 

" ~1tlb~'U'V'l~€l~tl'UVJ'IVI~Iil 



~\l~eJ .... .. ...... .. ..... ~ .. /.~ ....... LJ~~51'Um~~m~ 

d ~~,./ /\./' 
~\1'/leJ ....... .......... ... .. ........ ............. ... .......... m~~fl'l~ 

(~~lCJm?l~~Til1~8 ~~ .l~'U'\'1~ ni'Lln~'U) 
" 

•• ~ •................ J~·························"''~"" 
(mlil1~8 ~~.?tn~8 u~PJ1Yitm8l 

' " 

d 0~1!.\f\ 
~\1'/leJ ........................................................ fl~~~fl'l~ 

~\l~eJ ................... Jr. .J.I..a.!. : ...................... m~~r1~ 
('U1\1?11l bflPl~iJ ~~~eJ\111il) 
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d Jr 
~\l'lleJ .......................... ...-: ........................... m~~f1~bb~~b~'llT4m~ 

('U1CJ?t~ru\i ?11~~) .. 


