
11il\JL'!I~'tlil~~1'U (Terms of Reference : TOR) 

tl .... ~ "".!( Ji .:J1'U ';f~fl'lfl';l1A1ilLan'VI';lil'Uflii1 e-bidding) lllfil 

0 

~1'U'J'U 1 11ft • 

mvr1':i'VJ ~L~'Ila~ 1~n1 'UU \il\i'IU'UeJ'U TI.tlflii m1:w~a~ m':i-ruth~VJ1'Ufl1"vn':iviiifl rumvH'1~ 1~ mJ~fl~fl'"l1:W~~ 1 vrll 
• \J • '\J 

LL~~ fl ruf11VJ1~ Lfl'11'U1fl1':i~ fl':i'Utl1'U 'it ~1 'Ufl':i~'U1'Ufl1':ie.J~~e.J~~.n ruefimvr11J''U~ a~ mlii' t~ Lfl~ a~il mL~~ 
' 

LVJfll'Ul~~fl1':iLLth~ 1~t~1:w"l. irrn:w~a'U (non thermal processing) L"li'1:w1'1i1t~'Yh 1 'IXFjrum~m'V!1':i'Lfi~m':i 

L tl ~· ti'ULL tl ~~ L -w tJ~L~ mr amL~~ cr~ L D'Ufl':i~'U1'Ufl11Vl G11:W1':i{l'Yh~1ti'V!~ mru~ ~\i) ~'UVI~~ vi vh 1 'IX Lfi~ hfl 
' 

(pathogen) LL~~vivh1'\Xmvr1':i'Lfi~m1L~B:WL~tl (microbial spoilage) 1~ 11:WvY~ti'u~~La'U1'11l1LL~~1-ife..~~~ 

mvr1':iviiiflrum~~~ 1~ 'UBfl\il1nt!'Uti'~'li--w 1 'Ufl11tl-rutl1~flruG1:wu&iL:a~vru1vi (functional properties) 'liB~ 
mvr11 Lfl~B~LLU':i~tlmvr1':i~1tlfl'.l1:W~'U~~ (High Pressure Processing) ~~1~-rum1:WUti:WL~:w:ff'UG11:W11{1 
L~:Wfl11:W'V!~1nvrm t1 1 '\Xnumvr11 1~ 1-if~1:wnu Lfl~a~ila~'U~1'U L'li'U Lfl~B~L'V!~t~~J1 (Basket Centrifuge) 

L~m~:wtl1~~VJ5m~1 'Ufl1 1e.J~~e.J~~Ji'ruefi'11~i1 (Su rimi) ~ LD'Ue.J~~Ji'ruefiviG11:W1':im~:w:w~rh 1 'IX nu~w·i' 11 ~ 
~ ~ 

'UBfl\il1nd'IJ'U1~ LL~~ m':im~\ill t~tJl1'1lB~B'Ui11fl t!w;~11"i'ru G1~ e..~~~ a"' n~ru~VJ1~Lflii LL~~ mt~m~ 'liB~ a1 vr 1 ':i . ... 

Lfl~a~1~'111'U~el'Ui11fl (Particle Size Analyzer) ~~LD'ULfl~B~~1vr-ru 1-if1Lfl11~'l-1'1l'U1~B'Ui11flviiim':i1-ila~1~ . ' 
LL ~~'V!~1 t1 1 'Uel~ G11'V!fl1':i:W B1'V!11 ~~ fl1 1i~t1 LL~~ Pfn~1LVI fll 'U L~~fl1':i LL U11UB1'V!11.ff'UG1~ LL~~iWJ'U1 e.J~~Ji'ruefi ' ~ ~ 

mvr11tl1~l.flVJ ~1~ 1 11:wvY~m1 1 iLVJfll'UL~~~\1'U~lY vnu m~'U1'Ufl11LLtl1~tlvr~mVJfll 'UL~~~'U 1 L ~a8~ m~ 
m1Lnu-rn~1mvr11LL~~tl-rutl1~'1rum"Wmvr11VJ1~~1'U~1~1 LD'Ufl11L~:w\1n~m1tl5u1i~1'U1'\Xnul1nP{~1 
G1lJ'U~'U'U LL~~ ~ eltlel~~1'U1~t~ 1~ el~1~:W1 fl ~~~el~fl ~el~tl'U t1VIi5PI1 ~~ {"1!1 &i ~1'Ufl1 1~~1~fl11:W ~1:w1 1{11 'Ufl11 

' ' 
0 ... ~ 1 I d d ... ... dtl 1 _"t tl d OV ... Q Q l I q q 

LL'IJ~'IJ'U VI~ 'UG11'UVILfltJ1'1Jel~fl'Ufl11VI 1~LVIPI Vlf.JL'U'U 1~LVIPIVI'WWJ'U1LLm LPI':i~~fl\i'IL~'U b\Jlel81~:WLG1{lf.l1fl1'W .. 
' ' I .::a. V a II QJ G Q.J Q.J V QJ Q.J QJ 

LL'V1~'111~ Vl1~m'Ufl11L~':i:W~11~fl11:W:W'Ufl~'llel~:W'U~tl LL~~ fl1':i':ifl~1fl11:W:W'Ufl~~1'UB1'V!11 tJ~ ~el ~ ':i'U fl'U • 
B\Jl ~1 'V!fl':i':i:WL u 1vr:w1 t1 1 vrll ( 5-Curve) 'it~ L u 'Ufl ~ 1n1 'U m1-a' 'U Lfl~ B'ULPI1~~ fi \ilvl ~ 11"i'ru ~1'U'U1 ~fl':i':i:WL~a ' .. ... 

n11oUUbfl~B'Ubl"f1'tt!ii"~-JCJ BCG Model bb~~bU1'V!l..lltJn11~WJ'Ulv1d~Ej'U (Sustainable Development 

Goals : SDG) LU1'V!:W1Vvi 2 t~9ifl11:w'H1l'V!tl 'U':i1~fl11:W~'Ufl~VI1~mvr11L~~ t~m~~'U Lfl"ll'U1fl11 LLm~G1~LG1~:w 
' ' 

Ln~~ ':im1:wvi ~~8'U 'UBf1\il1nt!'Uti'~~a~fl~mnut~VJ5PI1 ~~{L:a~':in'llm:wvr11VJ m"'m:St~~ 1 vrl.it~VJ5PI1~~ {vi 2 
' ' . 
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b:a'l1fl : 'lJ'JI'lfl11lJ~TUtn'VI11LbG'l~~"ll.fl1~ bbG'l~fl11~LLG'l~~'le:m.J lui.+J'LJ"lltl'ltn'VI11 : Food Safety ~"ll.fll~ : 
'I • \J \1,. • , 

Health Hub bbG'l~~~'ltnf.l bbG'l~~e:J~fil~e:J'Itl\mvtuPI1~1'li"llv'lfilru~e:JI'l~1'VIm1l.lbfl'lil'l11'UflV15Pl1~1'li~ 1 m1 
\J\.1 , , • • 

i IJ).J'LJ1 'LJ'J 1'1 fl11l.J ~1 'lJ tll'l~1'VI fl11l.Jbfl'lil'l1 L ~ v~.r1 'I~ ~fil11l.J~1l.J 11 t:11 'Ufl11 bb "!l.:~"IJ'lJ"lltl'l'lJ1~b VI PI 
' 

1. ~1'Ufl11L~f.l'Ufl11G'ltl'LJ 

'!l~bLU1'n.JLLG'l~iLm1~l-1r1rum~m'VI11VI~bG'l.ff'lJ~'I ~1l.l11ml1m1etlbU'LJ~vfl11~v'LJ 'IJ n,Y&} n1 1 ~ii 
'I \1 'I '\J d..J 

11l.l~'I'VI~fl~l'l11~vi'uurui11'1Pifl'li1 ('IJ~qjt1J1LVILLG'l~Lvfl) ~'I~LU'LJ'VI~n~mm'li11 VJmbG'l~'VI~fl~m'LJ1'LJ1 '!!1 &1 

1'11lJ'LJLf.l'U1 f.l"lltl'lfi!W~e:JI'l~1'VIfl11l.JLfl'li1'11 L~ mt fl'liW~"ll e:J'Ifl111 otl \l1'LJ\1~1l1l.l1~ti'UG'l'LJ'Ufl1'H ~ f.l'Ufl11G'ltl'LJ . ' 
L~mnu fl11LLU11UL~f.IUJLetlr111l.l.re:J'LJ fl11e.J~I'le.J~t'l.tlru;i~~ij LLG'l~'IJnu&im1Lu~1~VI1\lh.lfl1~'\J1'Ufl11L~f.l'LJ 

~ ~ ~ 

fl11G'le:J'LJ"l..e:J'IG1Tuni'll1 tll'l ~1'VI n11l.J Lfl\il'l) L U'LJ~'LJ 'Ue:Jfl\11 nil ~1l.J 1 1mfil ~e:J'liie:J1e:J\l1''Um~'U1'Ui'!l1 ~\)~ b u~~ • 

~'LJ11~LU'Umh'l~ 'Ue:Jfl\11nd e:J'll'i m1l.lfbLG'l~ A11l.ltl11'VItl1V11\lL'Vlfi!L'LJLG'l~\11 fl\l1'Ui:5'f.l~tn \1\l~Ln~ ~'LJ \1 ~ 
~1l.J11m~e:~l.J Lf.l\lm11-tl'IJ1~ Lf.l'!ltJfil11lJ-rm~ ucim11-tl'l1'LJ\1~'~1 'LJ.fllfile:JI'lG'11'VIm1l.l ~\l\l~·~bf.Je.J~nvi''LJ1 ~ Ln~ 

~ ~ 1 

l.l'VI1i'Vlm~m~fl'~1 vr~ V'Vl5Pl1~1'li~ 5 ~1'U'I1'Ui:5'm~vm1l.lbU'LJL~Pl LLG'l~'Ull'lm1l.l 'Ue:Jfl\11 ndv.:~LfJ'LJ"!iv.:~'Vl1'1 • 
1 'Ufl11~-r1'1 br11e:J"!l1 V'I1'Ui:5' V 1 'LJ1~vl'U'LJ1'LJ1'!!1 m~ L tie:J.:J\11 fl'l1 'Ui :ij' f.l~1 'Udn1 ~'11~ 1''UA11l.JG'l'LJ 1\1\1 1flilni:5'V~1 
LG'ln 

3. ~1'Ufl11'\J~fl11i'll1fl11 

'!! ~ fil1 i{ ru ;j .yj' L~'Ue:J"l.. e:JG'11l.J1 1t:1 G'li! 'U~'LJ 'LJ'I1'LJ'U~ n11i '!!1 fl111 ~ Lbrl '\J ni :5' V .fl1V 1 'LJLLG'l~.fl1 V 'Ue:Jfl • • • 
l.l'VI1i'Vl m ~m ~fl\11 vr~ 11l.l~.:~e7~iim1l.l~'LJ 1\11 'LJL'Vl filL 'lJ LG'l~~ 1'Ud ~\len \l\l~"li1v fl m~ vi'uLLG'l~ L ~l.l~nf.lm~m1 

~ 

bb "!l'li'LJ"lle:J'Ie7'1J 1~ ne:~u m 111v b~l.l 1 ~~'I~'LJ vr1e:Jm \1 L U'Uci1'LJ'VI~\l~"li1 Ve.J~flvl'LJ 1 ~Lfi~ e7'1J1~ fle:J'l.lfl1 111f.l 1 'VIll~'LJ 
~ ~ ~ 
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4. V11nhJ1~H'um1~~1.'111 

'l11~ L~ti 1 um1vhi~v:u~ bhi'ui.'1,Y f.J~ 111 m1 L tl~f.ltiLL tl~-!l"lleJ-!1 m1vl1i~v 1 ti 1~nf.l~u :u:uuu -!11 ui~v~&ifjuv~1~ v 
' ' 

u~~f111i11£J 1 ti~ru~~1i.'1,j'f.J hJ~ti~Bfl11L'li~£JtiLL'll~-!~1 'll"lJB-!IL~flU:U:UUti ~-!1~-!le..m 1 ~fl11&ifj11oW-!11 til~ f.J~ij ' . 

"llel-!~GhUfll'lf1eJ~i.'11'VIfl1111Lfl~m -!11til~f.J LL~~-!11tiU~fl11l'lf1fl11 "lleJ-!l~ru~eJ~i.'11'VIfl1111Lfl~~1 ~-!1Li.'1~11f111 , , 

i.'1~1-!ILL~~~w.Jti1'1!nPi n~1 'l!ni~f.JU~~1 m'Vl1-!ll'Vlf.J1P11i.'1~{ LL~~~ ru1:u11~ 1 tifl111-tlt11~ Lf.l'lftJ:U1flL~~eJ-!lija1vi' 
' 

3.2 e7tl1~i.'1-!lfl:U~Li.'1tieJ11~1 ~ B-!1 hJ Ltltie7~~m~U~B 1-rt uuru:a11 f.J~eJe7vl-!1-!11ti"lleJ-!l'Vl1-!111'1ffl11LL~~ 1v) 
'-! '\J '\J , CLI \J 

LL~-!~Llf.Jti~BLL~l 'VI~B hJLtJue7vftvi'fue.J~"lleJ-!lfl11~-!11 ~ij&;u~~~'VI~eJU~~~~tidJ ue7vl-!1-!11ti ~ 111 
'\J , , \1 

3.4 e7tl1~i.'1-!lfl:U~ Li.'1tieJ11~1~B-!11lJLtJtimvl~ ULBfl~'Vl~'VI~eJm111rl11tlti ~-!IB1:Utl DLi.'1u1lJf.JeJ11~ti~ 1 ~ 
'\J \J , ~ 

o ~ II 

1 'Vl f.J L 1'tiLL~f;iU1~"lleJ-!le7tl1~i.'1-!lfl:U~Li.'1tim1~ 11v)ij 1'11~-!11 ~i.'1~~~'Vl5LL~~m111rl11tltiL"Ifti';h'l!ti ... .., , 

3.5 u~~~'VI~a-u&iu~~~~:u~L-D'1Ltluri~ruru1~m 1llav"l u~1u~ LtlumliLLi.'1~-!1uru:a11 v~u 11 v~1 v 
, , \J .., ..- \J ~ '\J "' 

'VI~B LLi.'1~-!IU fY:g11 vfu 11 £J~1£J 1lJ~n~ B-!1~1U li'lti 1 ti i.'111~rl1 ~(\! 
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3. 7 rit1ruru111la-:J1'ULL~~~1 EJ L~'W~1'Uuru=5o'U1f'l1~ L'J'WLL~ m~~1 m~'WLL~~~~~-:J~-:Jih.J~ri1 hlLn'Ua11J 
"' .., .., " \J 

'VI~'U'IJ 1 'VI ri t1ruru1m :v:v~~1EJ L U'UL~'Ua~ m~ 
\1 ... " 

3.8 ~tJ'j~a-:Jri:v~La'Wm1~1~1~1'um':iri~L~an 11la-:JtJlju~~11JtJ'j~f11~~ru~m':i1Jm'jt1e:J-:Jn'ULL~~ 

tJ 'j1'1J'lh111 f11 ':i'V! :V~~ LLt4-:J"Il1 ~ L~e:J-:J 'VI~mnrusfiLL~~1fim 'j~~ vl1 LL~~ LL&1~ -:JU t:y=5':i 1 El1''1J 'j1 EJ ~1 EJ 

"Ua-:J 1~-:i-:Jm':i~'l{~~~'VI~ail~'l{~~mu'U~a f1lf1!1nuwu"JEJ-:J1'U"Ua-:J1'! v~.~. 2554 

Q,l 

1.11~"Hi1'1JLLaZflt:Uan~ruZLtl'W1Z 
~ ~ 

~ ~ ~ 
"'ti~ LL th'"itiLLaZ1Lfl"i1Z'VIflt:UI11'Wil1'VI1"i'VIZLa'ti'IJ a.:~ " . ~ . ~ 

1. L~~e:J-:JLLU'j~tJm'V!1'j~"JtJ~111J~'U~-:J (High Pressure Processing) ~1'U1'U 1 L~~e:J-:J 

2. L~ ~ e:J-:JlL~':i1~~"ll'U1~e:J'4.fl1~ (Particle Size Analyzer) "ii'1'W1'U 1 L~ ~· e:J-:J u,~~ Multi-channel 

pipette ~1'U1'W 1 ~'U tJ-:J'IJ':i':i~ 1 'W1mL:V'UL'VIm~1'V11'uLnu1'm~nL'II~l'ILL'IJ'UlJoff'U11-:J (rack) ~111J~e:J~1-:JUe:JEJ 35 

~m Vi~e:J1J"Il~~a ~1'W1'W 1 "11~ • • 
3. L~~e:J-:JL'V!~EJ-:JJ1 (Basket Centrifuge) ~1'U1'W 1 L~~e:J-:J 

1. Lfl1a.:~LL'lh'atlenm':i~1llfl1111fl'U~.:! (High Pressure Processing) 

1.1 LiJ 'WL~~ e:J-:JLLU'j~tJm'V111~ 1EJm111~'U~ -:J (High Pressure Processing) 'j~~utJlju~ f11'j"lJ'tJ1~ 

a~1-:JUe:JEJ 3 ~m ~1'VI1'um~'Ud'Uf11'j~1L~e:J 'VI~mHuu~.:~~ru.rnVit:-J~~.nru,1 'Wm'VI1':iLL~~L~~a.:~~11~1'1., 1~EJ 
' ' I 

mPlEJ'VI~f1m':im111~'Ua.:~1'W~1'W 100-600 MPa v111oX1'm~1~ru.rnVi~1'W 'j&1 n~'U ~ L-dat111~a LL~~~ruri1'Vl1'1 
\1 • • 

e:J1'V!1'j~1-:J11 -)t~ 'VI~e:J 1 offm~'IJ"J'Uf11'jm11J~e:J'IJ~11Jtl'U~111J~'U~-:J~1'VI1''U f11'j&1L~e:J~1~L'IIotl'U 

1.2 ii Chamber "U'W1~tl~111mhi~1fr)13 am 

1.3 "ll'W1~L~'W~1'W~'W~nm-:J.rnEJ1'W Chamber hluaEJn-l1 120 i1~aU.J~'j 
\1 

1.4 Chambed1~111JLL~-:JLL1-:J~-:J vi'1:v1nl'a~. High strength steel ~'W'iU~1tJ15m'j Heat 

Sh rin kage-autofrettage 'VI~e:Jf11':i~'U~tJ LL~~vl1:v1 n1a~ ~'W~iim11JLL~-:JLL 'j.:J1J1 nn11'VI~e:JL~tJ'IJLVh ~1 'VI1'u 

1a~~1'W1'W Chamber vl1:V1f1L'VI~ntJ~a~ail11Lm~ SUS316 'V!~a&in-l1 • 
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1.6 ihvhlJ-rtJLL1'1fl\il"lle:J'I Chamber vh\11fl Laminated high strength steel 'Lt1~e:Jl~V~vln'm1lJ 
' 

LL~'ILL1'1lJ1flfll1\t1~mvif.JuL'Vh i1~·hUV~ Chamber ~1lJ11mfl~e:J'lJ~LoU1-e:Je:Jfl LL~~~e:Jfl~.h~lt.I1~UU1e:JV~1e:J~m1 

Bl'lhtl!~ 

1.7 i1 Pressure intensifier L~e:J~.r1'11'111lJ~'U~-:~1lJue:Jt.Jfl11 600MPa 
" 

1.8 ~11111~ 1 otl'tl1 Ltl~1 LU'U~lfl~1'11'Ufl11~-i'1-:~m1lJ~'U~'ILLne.J~l'!Jlru'f11'U chamber 1~ 
" 

Polypropylene 'H~e:J~fll1 

1.10 i1-qV~ Hydraulic pump tl1~'1"ll'U1V~tlJue:Jt.Jfl11 7.5 't<W 

1.11 i11~UUfldtJfllJBl'l1'Ul!~~lt.J LL~~'<ile:J Touch screen 
' 

1.12 i1'<ilmL~V~'Ie.J~m1lJ1'1'Ubb~~tJ-rufi1m1lJIK'ULbtJU~~~~ 1'111lJ~~bBt.JV~e:J~1'1Ue:Jt.J +/-1 MPa 

1.13 ~1lJ11~tJ-ru~-:~ Processes parameter 1~Lbn m11J~'U (Pressure) LL~~ 1~t.J~Ll~1 (Holding 

time) 1~ bb~~i1m11J-;l1 (Memory) ~1\t1-rtJ'<ilV~-;111tl1bbfl1lJfl11vl1'11'U 

1.14 i1fl11D'UVinoffe:JlJ~fl11vl1'11'ULL~~bnu"lle:JlJ~1~'VI1'1 USB drive 
" " 

1.15 i11~uu Safety valve 1~U1t.Jfll1lJ~'UbL~~ Electronic cut off Ue:J'Itl'U Over pressure 

1.16 ~e.J~l'l Chamber 1~-rumm~1'U ASME-U3 'H~mViCJUb'Vh ~1\t1-rtJfl11e:Je:JflLbtJUbb~~~.r1-:~ Hinh 
" "' 5" 

pressure vessel1V~m\l'Vl1~ 

1.17 u~,;''VIi1Lfl~e:J'Ibbtl11tlmtt111~lt.Jm1lJ~'U~'I ~,Xm~ mn'U eJ1'1B'Ifl11&iV~~'IbL~~1 otl'11'U 1 'UU1~L'VIP1 
" " 

1 'VIt.~1lJumJfl11 3 LL'IA-:~ 

1.18 lJ'"li' m-t ~e) 1-:1 a -:~e.~~n1 1'VI VI ~e:Ju 5 log Reduction "lle:J-:1 b( e:Jfl
1 

e:J hfl E. coli'H~ e:J L. 
.dl Jl Jl <V 11 'I" d <V dv.Jo 

monocytogenes \111m "lle:J surrogate "lle:J-:1 b "lle:JV~-:1 nm1 VI t.1 b"llbfl1e:J'I'<il m t.J\t1e:J'VI'U1b~'Ue:J 

1.19 i1u~fl11e:JU1lJfl111i-:~1'U m1.ije:JlJ\ll1"'1 eJ~1'1Ue:Jt.J 1 fl~'l LL~~i1fii1eJfl11vl1'11'U~'Ifl1~11'VIm~~ 
' " 

m~1B-:~n~~ e:J~1'1~~ 2 "qV~ 

1.20 1~uu1otl't11~-:~1~vh 3 L~~ 

1.21 1llJfl11"lJ'U~'I ~VI~'! LL~~L~'U1~UU1~vh'<il'U~1lJ11~1otl'11'U1~e:J~1'1~lJU1uJ 
" 

1.22 U~fl11l'l1l'<il~eltJfl111otl'I1'ULL~~6!JellJU1~'1'V!fl'16 L~e:J'U LiJ'UeJd1-:!tJelt.l LiJ'ULl~12 U \t11fl 

bfl~eJ'IileJ'H~e:Je:JtJmruiV~oU€1'1 '1111VI b~t.l\111 t.l'<il1flfl111 otl'I1'Ul'l1lJU fl~ ~"ll1 t.l'<il~~ e:J-:1~ 1 Li1'Ufl11.ije:JlJ LLm "lJ \11~€1 
' ' " 

.ld ., ~... d 1" 1"' .I ""1 ~-!"" I Lu~t.I'Ub'HlJb\11 '<il'ULfl1e:J'I~1lJ11~ "1!'11'U Vll'l1lJufll'l Vlt.IIJJfiVIlJ~fl1 
" 
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1.25lJ1~fmJL1"1~B\ItlfuenmP~"1J'U1~hhJ'BtJfll1 30,000 btu ~1'U1'U 2 L1"1~B\I (o~1fltl1~'VIf1~1vJ 

LtJe:J{ 5 'VI~BLUB{ 5 ~~~11) ~fBlltJ~fl1~&i~#\l futl1~n'UI"1flJ.fl1~B~L'V1~\tJ'UL1~1Bci1\I'IJ'e:JtJ 5 U LL~~ , 

2. Lfl~v-:~1Lfl':i1::""w1Afl'tf111fl (Particle Size Analyzer) 

2.1 LU'ULI"1~B\11~"1l'U1~LL~~m':im~~1tJ!Ji'1"1JB\IlJl1B~1\I (~ihl'm~tru~dJ'U~\1 LU'U~:U~aff'U 'VI~mtl'UaT:i 

LL"1J1'U~BtJ) L~tJ1~'VI~flm':i Laser diffraction v11tJm':im~~1tJlJl1B~1\11'Ua1':ilJl1flm\lvfwvh~~mtJ!Ji'1BV1\I 

(dispersant) a1lJ1':im~BfllJl1flm\ILU'U"1JB\IL'VIm 'VI~B lJl1flm\ILU'UmmP~ 1~"1l'U1~"1JB\Im~.rnl"11 'U"Ii1\l':i~'VIl1\l 

o.o1-3,5oo1ll1mLll~i ~1ll~ru~m~ru~~1'~1 ~'~;i 
d Q..l 0 d ~ q 0..13 

2.2 L1"1':ie:J\11~"1J'U1~B'U.fl11"1 ~1'U1'U 1 Ll"1':ie:J\I l.J':i1tJ~~LmJ~~\I'U , 

2.2.1 a1lJ1if:l-!~"1l'U1~B'U.fl11"1L~tJ 1~'VI~fln1':i Laser diffraction LL~~vl1\11'UlLI"111~v1~1l.Jtlu , 

'V1'1~D Mie LL~~ Fraunhofer 1~tJa1m':im~Bfl1mv1~\l 2 'V1'1~D 
2.2.2 LL'VIci'lrl1Lij~LLa\lmm'Um':i~':i1~1~1v1LLn Helium-Neon Laser "1l'U1~n1~\la\la~hl " , 

tie:JtJfll1 4 mW LL~~ Light-Emitting Diode (LED) "1J'U1~rl1~\I~\I~~UJ'!J'e:JtJfll110 mW 

2.2.3 m':i~m1\IL~'UG1LU'ULLUU Reverse Fourier ~\lvl1'VIti1~':i1lJ~1LLa\l 

2.2.4 1:::uum1~~u~ruru1'U (Detector) ihi'1'U1'UhJtie:JtJfll1 63lJl1 LL~~ ':iB\IftJllll1'Um':i v u , ., 
fl':i~L~\I"lJB\ILLa\llJl\ILL~ 0.015- 144 B\IPI1 'VI~Bfll1\lfll1 

2.2.5 ih:::uu~':i1~L~mL~~tl1'u1~UULLa\ILLUU Automatic Alignment L~Btlfum~':i~1'U 
"lle:J\I':i~UU LLa\11~LuJ'UfhtlB'Ufl1':i-!~'Vl fll"1f\l , 

2.2.6 a1l.J1':if:l1~"1l'U1~B'U.fl11"11v1~\ILL~ 0.01- 3,500 Ll.JLI"11Lllm 'VI~Bfll1\lfl'".h , 
cv ' Q..l .dA 

2.2. 7 '!l~fl':i~~1tJme:JtJ1\ILLtJfle:Je:Jfl~1 fl~1LI"11B\I , 

2 .2.8 m~~m~'Ucl'BBmL uu1 i a1ll1':if:lf:lB~~ 1\I'V1.11"111l.Ja~B1~1v1'41tJ 1~ tJ1:l.i i B\11~ 
BtlmruLa~lJ , 

2.2.9 ila1':ill1m~1'U~1'VIfU~':i1~ae:JtJI"111l.Jf:lfl~B\1"1JB\ILI"1~B\IL~B1~LU'ULtl~1lJ ISO 13320 
~ " 

2.2.10 ':i~UUL~L"lle:J{"1Je:J\ILI"1~B\Iill.J1~':i~1'UI"111l.Jtl~B~Jlf.l':i~~u 1 (Class 1 Laser Product) ... 
~\IUB\Itl'ULlJL~nB1~Ln~a'U~':i1tJ~1flfl1':iLL~f\1~"1Je:J\I':i~UU Laser 

2.2.11 a1lJ1':if:lL~BlJ~BtlULI"1~e:J\11"1BlJ~1L~BTI~f.l~1'U USB port 

2.2.12 ila~':i1mifu~ruru1ru-rre:Jl.J~Lv1B~1\1~1~L~1 'Wtie:Jf.lfl':h 1OkHz 
u u " 

Windows 10 'VI~e:Ja\lfll1 
" 

2.2.15Ltl1LLfl':il.Jfl1~vl1\11'U (Software) 
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-G'I1l.l1imLG'I~'lrl1fl1'H~EJ'lL'U'Ul.l11'11~1'UG1l.l-w'Vl5 (RSDs) LL(;l~rl1LU~EJ (Average) 1~ 

~'Um 'U'Ilru~~n1"''l1Lfli1~'1A' (Real Time) 

-iJ ~ 'lrl -ti'Ui;hV!f'UmT~ G'IB'Uf)UI.fl1YI'IJB'le.J(;lfl1i1 Lfli1~'\A' (Data Quality) L .w' a1 '\X 

eTI, off'l1 'Uli''U 1 'l'.hoffal.l (;1~1Lfli1~'\A' BBfll.l1J'U iJ fld1l.lt:1fll'i' B'l(Jl1l.JVJn~n 
\J \J \J gl 6J 

a t d "cv~c:V 11 

-l.lf11L'UEJ'lL'U'Ul.l1\911;i1'UG'Il.IYI'V15 VliB %RSD 'IJB'l'IJ€Jl.J(;l(Jl1l.Jl.l1\911;i1'U ISO 13320 
~ ~ ~ 

4 4 .d d I 

VI1BlJ1(Jlifj1'UG'I1fl(;l€J'UV1LV1EJ'IJL'Vl1 
"" 

2.2.16 G'l1mimLG'I~'loffalJ(;l~-;J1LU'U1'Umi1Lf111~'1A'flrumYI1 'Um11'~ 1~LLn e.J(;lfl1ii'~m 1 
~ . 

m~L~'lbLG'I'l'IJB'la~mfl bL(;l~ rl1f111l.lflm~Lfl~a'U1 'Ufl111Lm1~'1A' (analysis residuals) 1~~'lVIU1 
OJ 

:VabLG'I~'le.J(;lbb(;l~ LL '\J'\JVI'U1 fl1ii1EJ'l1'Ue.J(;l 

2.2.1 7 G'l1l.l11m'f'le.J(;lfl1il~ (export data) 1 'IJ fJ'l hhLbml.l.fl1EJ'Uan1 'U~'IJ LL'tJ'\J . txt Vl~a .csv 

2.2.18 i1 i~'U'\J m i'IJ f'IJ 1'11 LL 'IJ1 1 'Ufl11m~ :v1EJI'i'1a~1'l LL(;l~G'f1l.l1imb G'l~'le.J(;l'IJB'lm 11'~ ~11~a 

1'11LLUi 1~~'UVJ (real time) v\'11 '1XG11l.l11t:1Uf'IJL~anm1m~:v1EJI'i'1a~1'l~bVIl.l1~G'Il.l 1~ G'l~ ~ 1 n LL(;l~ 

. 
2 .2.20 G'l1l.l1 1t:1LLG'I~'le.J(;lfl11l~'IJ'U1~B~.fl1 flLL '\J'\J b VJEJ'\JLfl EJ'l ~1m Vlflijfl~'U ~ b-d'U L 'V1 flijfl LL'\J'\J 

~B'U(Jl~Lbm'l (Sieve) 

VJ1 'l fl(;ll.IVI~a 'W L U'UV11'l fl(;ll.l 

2 .2.23 eTI-ff'l1'UG'I1l.l11mtl~~f11LL'U~tJ1 Lb(;l~15m11-ff'l1'ULb'U'U11'1Jf~ (Mini Guide Tool) 1~ 
~ 'U 

c.l1'UY11'l1 U1LLml.lfl11Li'l1'U (Software) 

2.2.24 1 'U'IJru~1Lf111~'1A'I'i'1a~1'l ~V1u11 U1LLml.l1Lm1~'1A':v~1~'\JG'Im'U~u:v:v u 'U~ Lfl ~ a'l , , 

fi1"''lvl1'l1'U Lb(;l~l\J~i~'U~'U(J)B'U~a1'1JVJ(;l~~'U(Jl€J'U b~€J(;l~f111l.l~~YI(;l1~'1JB'leTI,-ff'l1'U 
, 'U 

2 .2.251 'IJ iLLml.lfl11vl1'l1'U (Software) G'l1l.l1it:1~11'U1 VI(;!~ 1~ c.l1'U'V11'lL 1'1J1flfl'i"1~EJhJ11 

1"1'11 i:v'1EJLL(;l~G'f1U11t:1m1tJ1 VI(;!~ h1hJ -;J1n~fl~'l LL(;l~ G'l1l.l11t:1&i ~~'l LthLLml.lfl1ivl1'l1'U1 'ULfl~B'l 

f1 Bl.IVi'Jb(J)B{Lfl~B'l~'U 1~1~ EJ hJiJfi1L off~1EJ 

2.3 -q~iJa'UG'I111'11a~1'l'!1ij~bL'IX'l (Dry dispersion unit) l1f!ruG'Il.IU~~'ld 
2.3.1 IJi''d~f1~e:J.:J~VIlJ1~n'U61111Ji'1t~~1-:J~~~'~n\.t~1CJ (Cohesive)~~"'~ 61111Ji'1tJ~1-:j~~~~'~n'IXrn1CJ 

(Fragile) 
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2.3.2 ~11J1'J()~~'IJ-rLJrll11J~'U (Pressure Control) 1~~~LL~ 0-4 LJ1{VI~tll.l1nn11 LL~~iirh 
rll1l-l~~LBtJV11'Um1~~a~1~uatJ 0.1 LJ1i 

2.3.3 vi'1~1'U~ll.ltlLJ Air compressor LL~~ Vacuum unit 

2.4 "l!V1Utl'U~11~ltl~1~'llilV1LUtJn (Wet dispersion unit) iir1ru~11LJ1i~~d 
' ' 

2.4.1 ~11111(11-&i.~fi'uumnai a~1\luatJ 2 "1l'U1Vl Fia 6oo Vl~a 1,ooo ii~~~V~1 

2.4.2 ~lLrl~tJ\Iii1~LJLJ~1JLU'ULLLJLJ Dip-in Centrifugal Pump ~11J11()U-rLJm11JL~l1tJLJ1~ 
I lJ I q 

~~~VltltJ1~'UtltJ 3,500 'Jtl\JV!tl'U1VI 
\1 ' 

2.4.3 ii~l~1tJrl~'U (in-line Sonication Probe) ~iirll11JLL1~~~~VlbiuatJnl1 40W 
\1 ' 

illtJ'rll'i" LLJTI~ 

2.4.5 ~lLrl~tl~'liV1Utl'U~11~ltl~1~ 'VILL~Vl~~.fl1l~n11vl1\11'U Vl~tl~11J11mL~Vl~~.fl1l~n11 • 
' 0 v .Q.C:III.dil 

VJ1\11'Ummua'U 

2.5 brl~a~vh~ruunmPI (vacuum unit) ,)1'Ul'U 1 Lrl~tl~ ih1tJ~~LBtJV1 ~\ltl ' ...... 
2.5.1 iiLL1~1'Um1V1VlenmP~m:m~~~Vlbi~1nl120 kPa 

\1 \1 ' 

2.6 Lrl~maVlenmPI (Air compressor) ,)1'Ul'U 1 Lrl~tl~ 

2.7 rltllJ'filLVltliLLLJLJ~~L~~ ,)1'Ul'U 1 Lrl~tl~ ii11tJ~~LBtJV1 ~~tl 
2.7.1 1~LJLJU1~1Jl~e.J~ LLLJLJ Intel Core i7 

2.7 .2 Vl't.btJrll11J,]'1VI~n (RAM) "1J'U1Vl 16 GB ~'U1 '\.J 
2.7 .3 Vl'l.btJ~VlLnLJ~alJ~ "1l'U1Vlrll1l-l'l biuatJn-J11 TB 

\1 • 

2.7 .4 ~1l-l11m:h'ULL~~u'U'Vin CDIDVD 1~ 

2.7.5 'ltlbb~Vl~.fl1Yl"1J'U1VlbiuatJnl122 d1 LLLJLJ LED 

2. 7.6 iiLL U'UVil-loWLL~~ blJ1~Lb LJLJ wireless b~tlrll\J rl1Jn11Vh~1'U"1Jtl~rl tll.!VilLVI tlTI~ • 
2.7.7 1~LJLJ'IJ5u&lm11li~1n-J1 Windows pro 10 ~ii~"'l~VJi 

2.7.8 -rLJu1~fi''Ua~1~uatJ 1 t1 
d Q ~0 d d q tV~ 

2.8 Lrl1tl~Yl1JYl '11'Ul'U 1 brl1tl~ 1J11tJ~~btltJV1 Vl~'U 

2.8.1 LVJrlL'UL~~m1Yl1JoW~ltJ Laser 

2.8.2 rll11JL~l1'Um1Yll-loWLL~'ULL1n hll.l1nn-J111i'U1Vi ("1J11~1) I 13 l'U1Vi (~) 

2.8.3 rll11JL~l1'Um1Yl1JoWtl~1~UtltJ 16 LL~'U~tl'U1Vi 

2.8.4 r1111J,J1a~1~uatJ 128MB DDR 

2.8.5 VIU1vtl-a-~6.!1~c-.J~'El~1·:rtJm.J 800 MHz 

2.8.6 rll11J~~LBtJV11'Um1Vl1JoWtl~1\IUtltJ 600 x 600 dpi 

2.8.7 n11L~tll-l~tl: Hi-Speed USB 2.0 port 
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2.9 br!~eJ-:J&h;imLvl'.ii'TU1'U 1 br!~B-:J i1~1EJ~~baEJ~~-:J.Q' 
2.9.1 "ll'U1~rh~-:J1Ylvha~1-:J'Ii'aEJ 2 kVA 

2.9.2 il~~tJtJf11~vl1-:J1'ULLtJtJ True online 

2.9.3 il'V1'\JT;;JeJbL~~.:tfl1~vl1-:t1'ULbtJtJ LCD Display 'VI~eJ~n-J1 

2.9.4 -rutJ~~n'Ua~1-:t'ti'aEJ 2 u mEJ11Km~1-tl-:~1'UbLtJtJtln~ 

2.11 Multi-channel pipette "ll'U1~ 20-200 uL bLtJtJ 8 channel '.il1'U1'U 1 ~'U 'Vi~al.l-rutJ~~n'U 

r~rum'VieJ~1-:t'ti'aEJ 1 u • 

Lr~~a-:~1~a~1-:tiltl~~~'V16m'Vi 

2.13 ilr1ilam~vi'1-:t1'U~.:tm~11'Vlmb~~m~1a.:tnn~a~1-:t~~ 2 "11~ 
" "I , 

2.14 ~1l.lf11~"ll'U~.:~ ~~~-:j LL~~b~h.~~~uu1Ylvhil'U~1l.l1~()1-tl-:~1'U1~a~1-:~~l.Ju~ru 
'U 

3. Lfl~eJ~L'V!~EJ·:ni1 (Basket Centrifuge) 

3.1 Ltl'ULr!~eJ.:tbbEJn"lleJ.:tb'VI~1aamn m da e.J~\9\.tlrusii"lJa-:Jbb ~-:J~1EJ'VI~n m~ma.:tbb~~ Lb ~.:~ b'VI~EJ.:t i1 m ~ 
UeJ'Ue.J~\9\.tlrulfl"l~~.:tbbtJtJ"lleJ.:tb'VIm Puree Paste bi!au~ b~1~br!~v.:t1vi'~m~a.:~':il'Un11bb~'UmB.:t'VI~eJ Basket 

IJ 

bb ~.:tl.J1 

3.3 ilr~11l.lb~.:t1'Ubb'U1'VIU~'U~n~1-:t'W'ti'aEJn11 900g 

3.4 ilr~11l.l':il"lleJ.:t Basket hJ'ti'vEJn11 20 ~\91~ , 
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3.8 "I!~.UeJ~ervieJI'h'l~ dJ'Ubb'U'U Quick disconnect ?11~1'jtltleJ~~1'11~?t~mn 

3.9 i1'll~m'UI"l~fll1~b~l'jeJ'lJbb'U'U~~I'leJG'l ?11~1'ltiU~'UI"ll1~b~l'j€J'lJmwh.:~1'U€1~1'1~mti€1.:~ bb?l~ .:~ 
' ' 

rl1!P111~L~l'l€1'U LbG'l~!P111~b~'I1'Uvt'l.b~ g bL'U'U~~I'l€1G'l 

3.1 o ih~'U'UUB'In'Um1~'l.JG'lB~n~ 101~ mwh.:~1'Uvt1m.hu~ 11l?tuVJ bbG'l~iJG1runnruL&iB'U ... ... 
' 

3.11 lJ~1'lJ'j€J'I~'U LL'U'U~~i'U n1'j'G1'lJ?I~ LVieJ'U 
... 'U 

3.12 lJtl'lmB.:~1'WG'l€1'U'l.I'U1~1"ll1~G'l~L~~~ 100 micron, 500 micron bLG'l~ 1,000 micron €1~1-:Jtl€1~ 
' 

'IJ'U1~G'l~ 5 tl'l , 

3.13 e.J~1'1~1nh.:~.:~1'Uvtl~~'U'l€1'1~1m~1'U 150-9001 vt~mVi~uLvh ... 
3.14 'j'J~m'l'l.I'U~.:~ ~~~.:~ bbG'l~b~'U1~uu1'V'lvhil'U?I1~11t11-ff.:~1'U1~€1~1.:~?1~u1ru 

'U 

3.15 ?1151'lm11-ff.:~1'U 'V'I-rB~rii1Bm11-ff.:~1'U.fl1~11Vl~11lti'B~n-h 2 'll~ 
'U ' 

vt1ml"l~B.:~i1Bvt~BB'l.Jmrueff~.UB.:~ "1111~ L~~vt1mnnm11-ff.:~1'UI'l11.l'l.Jn~ ~'ll1~~~~B'~~1Lu'Um16i~B~ LLm'll 
' , 'U 

vt~mtJ~~'U 1 vt~ '1-H ~'Ubl"l~eJ'I?I11.11'lt11off.:~1'U1~1'111.l'l.Jn~1~~ 111 fi~l.JG'lrl1 

4. ~::m:L 1il1~1Lihm1~ 

m~1'W 150 l'U 

bV111'i'vn1 053 948209 

'U 
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~11JiJ1 ~thvr'U~flru~n~ru~LuVi1~'1JB~~i.1~ 1 vr1mi' LACJ~ tl'u ~~v1~ ~~vvr~~vr~v'll v~eJ '111 CJi1 CJ1~ i1 CJ vr~~ 
• • 'II 

1~muVi1~Ll'ULL~'Wi.1~~ ~~vh mi:5'~~v:5'~~1~(;111J1~J~m.h~i.1~f!,X'Un~~m~ mvr~v~~ l'i'v~ 1 ~e:J~ 1 vrci'lle:J~~~ e:J • • 

~~~e:J .............. .3::.:-......... :!c: ............................. 'th~o1'Utliil.Jf11i 

~~~e:J ............................ E .. ~................................ niil.Jn1i 

~~~e:J ................................... a.. ....................................... tliil.Jf11i 

d ~~'Yd~ 
~~"'ie:J ............................................. 

1
. ... ... ... ...... .... ...... ... ... ... L~'1J1~f11i 

('U1CJI"fi1lo uru~'U) 
• • v 
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