
"lle:J'Ub'tiVI'tle:J.:!.:!1'1.J (Terms of Reference: TOR) 

0 

"il1'1.J1'1.J 1 "UVI , 

bti-v.:r~1mtlt.t~vl'nunt.t~11u~~ bVJI'11 VJmtlt.tVtti.:~1 w .. h~ bVJI'l ~t11 m~~.:~-v-vn-v1Pl~1VIm~l.l t:.J~IJ'l ilru .fJ 
'IJ , 

mVI1~Vl ~b61'VV.:J 161n1 t.t-Ll ~~ut.t~u TinA iJrr;m.J 1'1-v.:~ m~1'uu~~Vl1t.tv1VI1~~iJ A rum'W~.:J1(;) v ~'lA .:JA'd1l.J~(;) 1 Vt:W 
" \1 'I \1 

bb(l~ A ru~1Vl1'11mlt.t1 fl1~~ A~ut;l'dt.t ~ .:~1 t.tm~tJ'dt.tm~t:.J~IPlt:.J~IPlil rusviv1VI1~Jt.tl'i' -v.:~ml'i' v bA~ -v.:~iJmb61~ , 

bVlA 1t.t161~n1~bbU~~ 1(;)t~1l.l1 ~Ad1l.l~vt.t (non thermal processing) boU1l.l1'lhvvh 1 1Xf)ru.fl1'WV1VI1~bn(;)f11~ 

bU~ tlt.lbb U61'1 b ~ tl'lb~ fl~ Btl bb61~ ~'I b tlt.tm~tJ'dt.lfl1~Vi· ~1l.J1~t!Vhmt~VI~ mru~ 'I~ ~t.!Vl~~ Vi' v\'11 ,X btl(;) hA , 

(pathogen) bb61~~vh1 1XmVI1~bn(;)n1~b~vl.lb~tl (microbial spoilage) 1vi' ~'dl.J~.:J~uB.:~bvt.t1'(l~bb61~1~t:.J~IJ'l 
mVI1~~iJAru.rn'W~.:J1vi' t.tvfl~1n,!t.t~.:~·tbv1 t.tm~u1'uu~.:~Aru~:wu~bOU.:JVI1J1~ (functional properties) 'VB 'I 

'I \1 , , 

V1VI1~ bA~v'lbbU~~UmV11~vl'dtJA'd1:W~tJ~'I (High Pressure Processing) ~.:~1vi'1'um1:WoUti:Wb~l.J~tJ~1:W1~tl 
b~:wm1:WVImnVtmv1 1XnumVI1~1v11 ~~'d:wnubA~-v.:~iJ-vvrt.t~1t.t b-cit.t bA~v'lbVI~t~.:~tl1 (Basket Centrifuge) 

b~m~:wu~~~Vlfi.rn'W1 t.tm~t:.J~IPlt:.J~IPlilrusvi615~iJ (Surimi) ~btlt.tt:.J~IPlilrusvi~~1m~m~l.l:W61~11 1Xnu~t.tr111vi' 
'IJ 'IJ 

v v 
.c::J Q.l CVOQ./1 IQ.J d 

t.tvn~1 nt.t'VtJ1(;)bb61~ m~m~~1 tJIPl'd'Vv.:JvttmA t.tt.t~1A ~ ~.:~ t:.J611Pl v61n~ru~VJ1'1bA:Wbb61~ m wn'W'Vv .:~ v1 Vl1 ~ 

bA~v.:Ji'(;)'V1tJ(;JvtJ.fl1 A (Particle Size Analyzer) ~'lbUt.lbA~v.:J?l1V11'tJ 1oU'1bA~1~~'VtJ1(;)vtJ.fl1A~iJm~ 1 ~v~1'1 , , 

bb'W~VI611tJ1t.tv!J1~1VIm~l.lmVI1~ ~'lm~1~tibb(l~~fl~1bVlA1t.t1~~n1~bbU~~UmVI1~~tJ~'I bb(l~~~t.11t:.J~IJ'lflrusvi 
, 'IJ 'IJ 

• I I ~ 1" 1 1 .. .J .., .., .., • I • I .. 1 1 .. d d .. 
V1VI1~u~~b.f1Vl!J11'11 ~'d:WVl'ln1~ "tlbVl\9 tJ 61tiV1VltJ~:Wtlfl'Um~mt.tm~bbu~~uVI~mVJA tJ 61ti'Vt.l1 b'Wvti(;)Vl~ 

m~bnu1'n~1mVI1~bb61~u1'uu1'~flrum'WmVI1~Vl1'~vi'1t.t~1'~1 btlt.tm~b~:w~n~~m~ul]u11.:~1t.t11Xnuun~n~1 

~uu~t.tt.t bb61~~vtJv(;).:J1t.t1~v1vi'mh.:~mn ~.:~~v(;)A~v.:~nut~VJ51'11~1Pli"tl1~vl1t.tfl1~~~1'1A'd1l.l~1:W1~ti1t.tm~ , ' 
bb~.:~.rrt.t ~.:~1 t.t~'dt.t~ b~t~1.U-v.:~nu m~~u~~bVJ1'11 VJmtlt.tu~~bVJI'1~~~"'1 bb~'d bm~:nn~ b~u 11Plv~1.:~iJb~~v~m'W 

"' 

' ' 
bb1A'I"ll1~ V11'1vlTUfl1~b~~:w~1'1'11"111:WlJtJA'I'1Jv'I:WtJ~V bb61~ m~1'n~1Ad1l.JlJtJA'Ivl1tJV1VI1~ ~'I ~v(;) 1' U tl'U , 

~ IJ1~1VIm~:wb U1VI:W1t~1 Vt:W (S-Curve) ~ .:~ b u t.tn(l1n1 t.tm~-il'ubA~ vt.tbl'l~~~n ~Vi·61'1rl'~vi'1t.tt.t11Plm~l.lb~v 

tifl~~ ~tJ~(;)I"l'd1:W~1:W1 ~111 t.!fl1~ bb ~.:~.rrt.t'VV'IU ~~b Vll'11 V1 v1 t.!vt.l1 A IPl vl1 t.!v!Jl ~1VIm~:Wfl1~ bb U~~UV1VI1~ ~'d:W~'I 
' 'IJ 

m~-iJtJbA~'tlt.lbl'l~~~n~vi'1t~ BCG Model bb61~ bt11VI111t!fl1'i~l'll'U1V(d.:~v'U (Sustainable Development 

Goals: SDG) bthVI:W1tl~ 2 ti~A'd1:J..J'}b1VIEJ tJ')')61Ad1:W~tJA'IV11'181VI1~b~~ vm~~tJ1.fl"l!t.t1fl1~ bb61~~'1b~~l.J , , 

bfl~IPl1m1l.l~ ~.:~ vt.t t.tvfl~1 n,!'U~'I~tJ(;) A ~v'l nu EJVJM1~1Pl i b OU.:J') n'Vv'll.JVI11Vl EJ1"'m~v.:~1 Vt:llt~VJ51'11~1Pl i ~ 2 , , , 
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l 

b:U.:~~n : 'U1~m~l.l~1'Um'VITHL"'~~'1lm~ bb"'~m~~bb"'~~.:~m~ 1'U~1'U'1JeJ.:!m'VI1~: Food Safety ~'1lm~ : 

l h b IV V "' < 1 <.J Heat Hu bb"'~~G'f.:~me.~ bb"'~G'feJ(ilfl"'eJ.:!n'I.JCJ'Vl'Bf11G'fm'1JeJ.:~Flru~eJ~G'f1'VIm~l.lbn'l3~~ 'UCJ'Vl'BfnG'f~~Vl 1 m~ 
'U'\1 , 'I 'I , 

~lijj'U1 'U1~ m~l.l~1'UeJ~G'f1'VI m~l.lbn'l3~~ b~eJG'f~1.:!~(1lfl11l.!G'f1l.l1~tl1 'Um~ bboU.:!oU'U'1JeJ.:~\J~ ~b Vl PI , 

\J~~~Vl5m~G'f.:!~1'VI1''U'VI~nG'fmi'VlmPI1G'I~~-uru~~ 1'U~.:~ 6 G'f1'1J1i'1J1.fl1 CJ 1 'U~1\Jni'll1 eJ~G'f1'VIm~l.l Ln'l3m~ 
~ ~ , 

~1l.lti.:!'VI~nG'f~~~~~'U'\Jru~~Pin'l31 (\J~run11LV1Lb"'~ beJn) ~.:!~bU'U'VI~nG'f~~m'l311 VlC.Ibb"'~'VI~nG'fm'U1'U1'll1 ~ 
'U Qlg~ 'U '\J 

b~mnu m~bb\J~~\11(1) CJ 1l.l1-ilm1l.l~eJ'U m~~~~~~~.tirusv'i"l!~iJ bb"'~\Jfi'\J~m~ bu~1~ Vl1.:~1 'Um~'U1'Um~ b~CJ'U 
~ ~ ~ 

m~G'feJ'U'1JeJ-:!~1\Jni'll1 eJ~G'f1'VI m~l.l Ln'l3~~ btl'U!'i' 'U 'UeJmn ne G'f1l.l1 ~mfl ~ eJ.:~iieJ~eJ.:~1'um~u1'Ui'll1 ~~~ bU(il~ , 

~ eJ'U G'f'UeJ.:~m~ bbG'Im ~u~1ilfl eJ1'VI1 ~ b~ eJG'f'1Jm~ bb"'~ Fl11l.l~'Ufl.:!Vl1.:!~1 'UeJ1'VI1~'1JeJ.:!\J~~b Vl PI ~1l.l ti.:~~~~.nru"Vl , 

~'U11~ bU'UeJci1.:~~ 'UeJn~1ne eJ.:~rifl11l.Ji bb"'~m1l.lrh1'VI1J1Vl1.:~b'Vlfl1'U 1"'~~1n.:~1'Ui~e.~~m~~~ Ln(il ;ff'U ~ ~ 
G'11~1~m~e1~ 1e.~.:~m~H\J~~ 1e.~'llum1~~~hi1 \J~m~H.:~1'U~~.:~1 'U.fl1FleJ~G'f1'VIm~~ ~.:~~~'li1e.~~~n~'U1 ~ Ln(il 

~ ~ ' 

~'VI1i'VlCJ1~m~e.~.:~1 'VIlJ CJ'Vl'BPI1?~~1~ s ~1'U-:!1'Ui~m~eJm1~bU'Ub~Pibb"'~'U1~m~~ 'UeJn~1nev.:~Ltl'U'lim'Vl1.:~ , 

1 'Un1 ~?1~1.:1 bfl~eJoU1 CJ-:!1'Ui ~ CJ 1 'U~~ ~'U'U1'U1'll1 m~ b~eJ-:!~1 n-:!1'Ui~ CJ~1'Uerh ~.:! 1~ 1''Ufl11~G'f'U 1 ~~1n\Jni~mt1 

1"'n 

3. ~1'Um~u~m~i'll1m~ 

'll (1\ Fl ~ Jl rusvi vr· bG'I'UeJ'1JeJG'f1 m ~tlG'f'I!'UG'f'U 'U-:!1'U'U~ m~1'll1n1~1 ~ bbn'l! n1 ~CJ.n1CJ 1 'Ubb"'~m CJ'UeJn , , , 

~'VI11VlCJ1~m~e.~.:~ 1 'VIlJ ~1~ti.:~~~iim1~G'!'Uh1 'Ub'Vlflb 'Ub"'~~1'Ud ~.:~m~~~'li1CJCJm~~'Ubb"'~ b~~Pl'ne.~m~m~ 
~ 

bb'll.:~<U''U'1JeJ.:~~\J';i~ nm.Jm~~1CJb~l.l 1 ~G'f.:~;ff'U 'VI~eJm~bU'U~1'U'VI~.:~~'li1CJ~~n~'U 1 ~bn(1l~\J~~neJum~~1CJ 1 'VIlJ~'U 
~ ~ ~ 
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4 . ~1n1~1~~Un1~~~~~~ 

't.b~b~'U1'Um~vh1~v"'l~bJ~'U~~vl'l1~m~b'\.J~v'Ubb'IJ"~'1lB~nT~vl1i~v1'U1"nvflD"'l"'lU'U ~1'Ui~v~~~~Yi1~v 
' ' 

Ufl"m~mv1'Uflru~~1~~v hl~'U~Bm~b'\.J~V'Ubb'\.J"~1'\.J'1JB~1"nD"'l"'lU'U ~~G'i~~.m1~m~~~~'Y1~1'Ui~v~iJ 
' ' 
impact~~~ v111~41V~'U"'11nm~v11~1'U1~mfl~B~:WBd 

Q/Q "a.l tl 3. fiW~3JU\JI'tiB.:J ~uca::~.:Jfl\l::b~'Liel'a1fl1 
' 'II 

3.1 ~'lh~~~rl"'l~b~'Um1Fl1~mbU'U~iJm~Yi'1J1V~~~~'\.J~~m~~1Fl1~B~1Vi~vn~Bb~n'Vl~BDn~ 
" " ' 

3.2 ~LJ~~~~ri"'l~ b~'Um1m vi'B~ hhu'U~~tlm~u~B 1-rt 'Uun~~~1v~B~vr~~1'U'1JB~'Vl1~~1'1Jm~bb"~ M 
\1 'V 'U , g~ " 

bb~~biV'U~Bbb~'J ~~B hJ bU'U~~1~~U~·m'1lB~m~i~ 1 ~<Q~uflfl"~~BUFlfl"~'UbU'U~vl~~1'U 1'11 ~ " , , " 

'\.J~~mf'1'\.J~~m~~1Fl1~B~1vi~'Vl1~Bb~n'Vl~BDn~ ~~B1:JLU'U~m~vl1B'UbU'Um~oU'~'1J11~m~ 
" 

bb ~~-u'U~1 Fl1mh ~ b U'Uli~~~ 

3.4 ~'\.J~~~~rl"'l~ b?I'UB~1Fl1 l'i'm 1:J bU'Urn~~ u bBn~'Vl~~~Bfl11~rl~n'U ~~m"'l'\.J Db~Li1:JvB~~'Uf'11" 
" 'U , ~ 

1 'Vl v bl'Ubb~ ~~m "'1JB~~'\.J~~~~ri "'l~b~'Um1 Fl11~iJ r'hi~ 1 ~~"~~'Vl~bb"~Fl11~ri'~ n'UL '/lu;h,!'U 
"' " . 

~~B bb~~~ut1J~~1 v~u~1 v~1v 1:J~nvi'B~Fl~u()1'U 1'U~1~~~1fi'ty 

3.6 Uflfl"~~BD~Uflfl""'l~ boU1 bU'Uf1~n1ru1 nU'Vlt.bV~1'U'1JB~~~~~ 1~vi'1 LD'U m~~~~B~ ~ ~ 1 ~ ~ ~ u u 
, , " g~ " d.fl 

.::.d .:::t.~ tJ ~6f .::.d c:..~ tVd dd'1~ 
m"n'Vl~B'Un~ (e-bidd in g) l'l B~"~'Vl~ b'U tJ'U L 'U~~ 'U'Ue:JLftflVl'Se:J'Ufl?l'1Je:J-!Ifl'S1l'U q,J"11flfi1-!1Vl L'J'U ~"11 1'1 
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3.8 ~1.h::;61-:~l"i~::; b61'Ue:J~1rnvftv1-r u m~rl'~ b~e:Jfl ~ e:~-:~LJ ~u~vm.Jth::; ml'llf1ru::; m~l.lm~ue:~-:~n'U bb~::; 

'lJ~1u'lJ~1l.lfl1~VJ~~I'l bb 'V1-:~'1!1~ b~e:~-:~ vt~mnrusvibb~::;16m~~~vh bb~::; bb61~-:~uf1!~~1v-ru~1 v~1v 

'1le:~-:~1f1~-:~m~~~f)f1~vt~e:~ii~~f1f1mtl'U~"' fllfll1 nuvttbv-:~1'U"!Je:~-:~-r3i Yl.l'll . 2554 

., 
""t1~ bb Uo;io;iUbb~~1bflo;i1~~flNfl1'Wv1'VI1-;i'VI~b~'licu ~.:~" 

~ 'U ~ 'U 

., . 
~ru~n~ru:auvn::"'l~bb 'lJ~~'lJbb~::1b~·n::~~ru.nTrHJ1VI1~'Vl::b~~u6l.:~ ~1'U1'U 1 "'I~ \h::ne:~uv11m~'ie:~.:~iie:~ 

, , 'U • " , 

cv .N 
~.:J'U 

1. bf1~e:J\Ibb'lJ~~'lJmvt1~vl1£Jf111l.l~'U~\I (High Pressure Processing) "il1'U1'U 1 bf1~e:J\I 

2. bf1 ~· e:J\11bf1~1::;~"!J'U1~e:J~mf1 (Particle Size Analyzer) "i!1'U1'U 1 bf1 ~· e:J\1 bb~::; Multi-channel 

pipette "il1u1u 1 ~'U t;l-:~u11~1 'UL1'11b~'Ubvt~1~1vt-rubnu-rm~1bllll~~bb'U'UiJ~'U11\I (rack) f111l.l~e:J~1\IoUe:J£J 35 

~\111 Yl~e:Jl.J'll~~e:J "il1'U1'U 1 'll~ 
' ' 

d .d l;'( . )0 d 
3. bf11e:J\Ib'\1!1£J\I'U1 Basket Centnfuge ~1'U1'U 1 bf11e:J\I 

1. b~~v.:Jbbtloa~tlmmoavi'1V~11l.l~'U~.:J (High Pressure Processing) 

1.1 boU'Ubf1~e:J\IbbU1~'lJmvtT~vl1£Jf111l.l~'U~\I (High Pressure Processing) 1::;~u'lJ~U~fl11'1l'U1~ 

e:J~1\IoUmJ 3 ~m ~1vt-rum::;u1um1~1b~e:J vt~e:~LJ-ruLJ~-:~f)rumYl~~l'lilru6fl1 umvt11bb~::;bf1~e:J\I~l.ll'i1-:~l1~v 
mPi'vvt~flfl11f111l.l~'U61\11 u~1u 100-600 MPa vh1 ~-rm~1f1rumYlvl1'U 161 n~'U ~ b~e:J"'l.l~61 bb~::;f1rurhvm 

'IJ • ' 

mvt111'11-:~1111v1 vt~e:J 1-tlm::;u1'Ufl11f111l.l~e:J'U~1l.ltl'Uf111l.l~u~-:~6'11vt-ru fl11'61bl'le:J~1~b'1loU'U 

1.2 iJ Chamber '1l'U1~U~l.l1m'W~1fll1 3 ~m 

1.3 '1l'U1~b~'U~1'UI'll'UVflm-:~mv1tJ Chamber 1ll.UmJfll1 120 iJ~~Illm 
'IJ 

1.4 ChambedJf111l.lbb~\lbb1\161\l v1'1~1fll61~ Hioh strenoth steel ~'U1UI1i'1vi6m1 Heat 
~ , ~ ~ ~ 

Sh rin kage-autofrettage vt~e:Jm ~~'U~'lJ bb~::;v\'1~1 n1'61~ ~'U~i1f111l.l bb ~\I bb ~ \ll.l1 flfll1vt~m V1 vu b vh ?11 vt -ru 

1'61~vl1'U1'U Chamber vh~1mvt~n'lJ~e:J~61'iil.lbm~ SUS316 vt~e:J~fll1 
' 
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1.6 ihvJ'j1J1''Ubb'j·:JnV1'1Je:J.:J Chamber vi'1"iJ1n Laminated high strength steel V!~e:J1'G1V1Yl'l1m111 
• 

LL~.:JLL 'j .:J1J1nn11vt~mvitJuLvh i1e.J1tJV1 Chamber G'l11J1'jmFJ~e:J'I.J~ LoU1-e:Je:Jn LL(;I:::~e:JFJe.h~'JtJ'j:::'\.J'U 1~V1'je:J~n~ 

e)~1'Ul!~ 

1.7 i1 Pressure intensifier L~e:JG'l~1-!IF1111ll'i''UG'l.:J1:J~mm11 600MPa 
" 

1.8 G'l11J1'j(11~J'1 Ltl~1 LU'Uvl1nm.:~1'Um'jG'l~1-!!Fl111ll'i''UG'l.:JLLn ~~~ilru6V11'U chamber 1~ 
" 

1.9 l1 Product baskeuf1wfu1~~~~Ji'rusvi".:~G'l' chamber "il'1'U1'Ue:J~1.:J'!Je:JtJ 2 '1JV1 vi1"il1n 
" ' 

Polypropylene V!~e:J~n11 

L 10 i1'1!V1 Hydraulic pump n1~-!I'IJ'U1V11:Jtie:JtJn11 7.5 i<W 

L 11 i1'j:::'\.J'U Fl1'\.JF11JB~ 1 'UlJ~~'JtJ LL(;I:::"ile:J Touch screen 
' 

L 12 i1"ilmLG'lV1.:J~(;IF1111ll'i''ULL(;I:::tJ1'ufi1m11ll'i''ULL'U'U~~~" m11J(;I::: LBtJV1e:J~1.:J~e:JtJ +/-1 MPa 

1.13 G'l11J1'j(1tJ1'u~.:~ Processes parameter 1~Lbn Fl111ll'i''U (Pressure) LL(;I::: 'j:;:tJ:::nm (Holding 

time) 1~ LL(;I:::i1m111~1 (Memory) ~1vt1''U"ilV1~11tJ'jLLm1Jm'jvJ1-!11'U 

1.14 i1m'ju'UVin<U'e:J1J(;In1'jvJ1.:J1'ULL(;I:::Lnu<U'e:J1J(;I Mvm USB drive 
" " 

1.15 i1'j:::'\.J'U Safety valve 'j:;:'\.J1tJF1111ll'i''ULL(;I::: Electronic cut off Ue:J-!Itl'U Over pressure 

1.16 ~~~~ Chamber 1~1''U111m~1'U ASME-U3 V!~mVltJ'UL'Vh ~1V!1''\.Jn1'je:Je:JnLL'U'ULL(;I:::G'l~1-!l High 

pressure vessel1V1tJLQYn::: 

1.17 'U~,_;''Vlij LFl~e:J-!ILLtJ'j'jtJ'€J1V!1'j~'JtJF1111JI'i''UG'l-!l ~\Xm~ tJ'Jtl'U eJ1-!I~.:Jn1'j~V1~-!IbL(;I::: 1 ~-!11'U 1'WtJ'j:::b'Vlfl1 
" " 

1 'VltJ1:J~e:JtJn11 3 LLvt-!1 

1.18 ~ 'li' e:lli "B1-!l B.:~~" m 'j 'Vl V1 G'l e:J 'U 5 log Reduction 'IJ e:J-!1 L .f e:J n' e:J h Fl f. coli V! ~ e:J L. 

monocytogenes V!~m ~e:J surrogate 'I.Je:J-!1 L ~e:JI'i' .:1 n~111V1 tJ HLFl ~e:J-!1~ m ~'IXe:J~tJ1bG'l'Ue:J 
1.19 i1u~m'je:J'\.J'j1Jn1'j1~.:~1'U n1'j~e:J1JU1'j.:J e:J~1.:J~e:JtJ 1 Fl~-!1 LL(;I:::ijfiije:Jm'jvJ1-!11'U~.:Jm'l~n1'Vlmb(;l::: 

' " 
.fl1'1j1eJ.:Jnq'lj e:J~1.:J(;I::: 2 'l!Vl 

1.20 'j:::uu1~n1~.:~1vJ~13 bvJG'l 

1.21 'j'J1J m 'j'IJ'U~.:~ ~ V1 ~.:~ LL(;I::: L~'U'j :::uu 1 vJvh"il'UG11m'j(11-1!.:~1'U M e:J~1.:~G'l1l\J 'jru 

1.22 u~m'j~'j'J"iJG'le:J'\.Jm'j1-1!.:~1'ULb(;l:::ede:J1JU1~-!I'Vln16 L~e:J'U LU'Ue:J~1.:~'1Je:JtJ LU'UL'Jm 2 tJ vt1n 

LR~mije:Jvt~e:Je:Jtlmru-rrV1<U'e:J.:~ "111'jV1 L~tJvt1tJ"il1nm'j1-1!.:~1'U~11ltln~ ~'IJ1tJ"iJ:::~e:J.:~v11Lii'Wm'j~e:J1l LLm'IJ vt~e:J . ' " 
Ltl~tJ'U 1 vt1l"l ~ "il'UbFl~e:J.:JG'l11J1'j(11-1!.:~1'U 1~~111tln~lV1tJ 1:J flV11J(;Ifi1 

" 
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IJ _,j al"" 111J I 0 _,j ""1 1.25 ~1Vf;itl~bfl':itl~ u':i'Utl1fl1PI"!J'U1~ ~'Um.Jm1 30,000 btu ~1'U1'U 2 bfl':im (omntJ':i~VICJ~ vJ 

b'Ut:J{ 5 Vl~muv{ 5 &1~~11) Yd'v~u~m':i&i~#~ futJ':i~n'UArum'V'lv~1Vt~b'iJ'Ub1~1t:J~1~'1Jt:JCJ 5 tJ bb~~ 
' 

Flt:J~b'V'l':i?lbBI!vivci1~'1Jt:JCJ 1 o tJ 

2. bfl~v~1Lfl':i1::~w1~t:llff11Fl (Particle Size Analyzer) 

2.1 bU'Ubfl~v~1~"ll'U1~bbm:rn':im~~1CJI'i'1"!lv~l'l1vci1~ (~ii~n~ru~btlw:N b'iJ'UBlJ~oU'U Vt~mtl'U6'11':i 

bb"!l1'U~t:JCJ) 1~CJ H'Vt~nm':i Laser diffraction vl'dCJfl1':im~~1CJI'l1vci1~ 1 'U6'11':il'l1nm~vfwvh~~mCJI'i''dvci1~ 

(dispersant) 6'11~1':im~vnl'l'dnm~bU'U"!lt:J~bVIm Vl~t:l 1'11nm~ bU'Utl1 rnPI 1~"ll'U1~ "!Jt:l~t:l'4.fl1Fl1 'U'lb~':i~VI11~ 

0.01-3,5001~1Fl':i~(;l':i m~f)ru~n~ru~l'h~1 ~~;1 
d v o d q Cll vJ/ 

2.2 bfl':im1~"!l'U1~t:J'U.Il1Fl ~1'U1'U 1 bfl':it:J~ ~':i1CJ~~bt:JCJ~~~'U 
' 

'Vl'l~~ Mie bb~~ Fraunhofer 1~CJ6'11~1':im~vn1mvi'vr~ 2 'Vl'l~~ 
2.2.2 bbVI~~tl1 bti~bb?l~vi'l m 'Ufl1':i(;l':i1~1~ 1vi'bbfl Helium-Neon laser "!l'U1~tl1~~6'1~6'1~ hJ 

'U ' 

.Uve.~n11 4 mW bb~~ Light-Emitting Diode (LED) "!l'U1~rh~~~~~~bJ.UvCJn1110 mW 

2.2.3 fl1':i~m1~b~'U~bU'Ubb'U'U Reverse Fourier ~~vl1VI'l11~':i'd~~1bb6'1~ 

2.2.4 ':i~uum1~~'U~qJqJ1'U (Detector) ii~1'UTtAuuve.~n11 631'11 bb~~ ';jt:J~1'u~~1 'Ufl1':i 
"' m~b~~"!lt:J~bb?l~l'l~bbl'l 0.015- 144 t:J~Pll Vl~vn1'1~n'J1 

2.2.5 ii':i~'U'Um'd~b~Flbb~~tl1''U':i~'U'Ubb6'1~bb'U'U Automatic Alignment b~vtl1'mnm~1'U 

"!lv~':i~uu bb?l~ 1 ~mJ'U~hnv'Urn':i1~'Vlnfl~~ 
' 

2.2.6 6'11~1':it11~"ll'U1~t:J'U.fl1Fl1vi'~~bbl'l 0.01- 3,500 1~1Fl':i~m V1~vn1'1~n-J1 
' 

CV I QJ d 
2.2. 7 'lJ~ m~~1CJ(;11t:JCJ1~ bbC.Int:Jt:Jn~1n(;11bfl':it:J~ 

' 
2.2 .8 m~ ~ m~'U61 vt:Jmb uu 1 'IX 6'11 m ':i tltlt:J~ ~ 1~vl1Fl11~6'1~t:J1 ~ 1vi' ~ 1 CJ 1~ e.~1~' rJl v~1-il' 

vtlmrub?l~~ 
' 

~~uv~n'U1~1 ~nv1 ~bn~eJ'U(;l':i1CJ~1nrn';ibb~1'~~"llt:J~':i~uu laser 

2.2.11 6'11~1':im~v~l'lvnubfl~t:J~Flvurbb(;lt:JTI~CJ~1'U USB port 

2.2.12 iieJ'm1m':i1''U~qjqJ1ruoUvl;j~ 1vi'vci1~':i1~b~1 bJ.Uve.~n'J1 1OkHz 

2.2.13 Fl1'Ufl~n1':ivl1~1'U~1n1tl':ibbn':i~Flt:l~~1b(;lt:Ji 6'11~1':itlvl1~1'U':i·'d~n'U Microsoft 
' 

Windows 10 Vl~t:l6'1~n11 
'U 

2.2.14 ii':i~'U'Ufl1':i~~~1'1J~ m~~1CJI'l1-vci1~ LL'U'U'51911'UlY&i 

2.2.15Ltl':ibbm~fl1':ivl1~1'U (Software) 
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1 d Q.J 4.1 ~ I d 1 V 

-"'1m~mb"'\91\lfl1nTH'UtJ.:Jb'U'U111m~1'U"'11'VfY15 (RSDs) bb'l:::fl1btl'ltJ (Average) 191 

~'Um 'U"IJru:::~rh"'.:J1bfl~1~v1 (Real Time) 

-iJYJ .:Jri oU'UG'I1VI1''U~~l"il"'€l'Uf)fl.!fl1~"lle:J\It:.J'lm~1 bfl~1~v1 (Data Quality) b-w' v1 ~ 

m oii'.:J1 'U&t'U 1 "i)';h-ii'€!11'1~1 bfl~1~v1vvn111,1'U il fll111tlnvle:J\I~ 111'Vlf1'1jn v ~ ~ gl 6J 
~1d CVVffd 1.1 

-11fl1b'UtJ.:!b'U'U111~~~1'U"'11~'V15 VI~€! %RSD "lle:J.:!"lle:J11'1m11:1J1~~~1'U ISO 13320 ... " ... 
~ ~ c:J oC:ll I 

Vl~e:J111~~~1'U"'1n'lv'U'Vlb'VltJ'Ub'V11 ... 
2.2.16 "'1m~mb"'I'1.:Joii'v11'1~~1btl'U1 'Um~1bfl~1~v1flrum~1 'Um~11'11~bbn t:.J'lm~i'~m ~ 

" ' 
m~b~.:Jbb"'\l"lle:J.:!e:J'4.fl1fl bb'l~ fl1fll111fl'll\91bfl~e:J'U1 'Um~1bfl11~v1 (analysis residuals) 1~~\IVI'U1 
"ile:J bb"'~.:J t:.Jmb'l~ bb 'U'UV1,.J1 m~~1tJ.:J1'Ut:.J'l 

2 .2 .17 "'1111~t1~\lt:.JG'Im~11'1 (export data) h.J~\1 h.hbbm11.fl1tJ'Ue:Jn 1 'U~'IJ bb'U'U .txt VI~€! .csv 

2.2.18 il~~tJtJm~'IJ~tJI'i'l bb'IJ~ 1'Um~ m~"il1tJI'i'lmh.:JbbG'1~"'1111~t1bb"'\91.:Jt:.J'l"llv.:Jm~11'1~il~v 

l'llbb'IJ~1~~'UVi (real time) vh1 ~"'1111~t~'IJ~tJ b~vnm~m~"il1tJI'i'lv~1\l~bVI111~"'111~ "'~ \911 nbb'l::: 

. 
V .r::::l ..:::;A 1.1 .c::t. d I Q 

2.2.20 "'1111~mb"'\91.:Jt:.JG'Im~l\91"ll'U11'1'tl'4fl1flbb'U'U b'VltJ'Ubfl tJ.:J \91ltJb'Vlfl'Ufle:J'U1 b'1l'U b'Vlfl'Ufl bb'U'U 

~e:J'U~~bbm.:J (Sieve) 

2.2.21 iJVl.:Jn-tl'U 1 'Um~V11f11 1'1~~'1l'i:Jm~1XmVIbb"'.:Jbb'1~1'1~~'1l'i:Jm~l'11'1itJ bb"'.:J~ bVI111~"'wi'tJ 
" 

'Vl~.:JnG'111VI~e:J bJ btl'U'Vl~.:Jn'111 
2.2.23 moiJ.:J1'U"'1111~mU\91\91Fl1bb'U~tJ1 bb'1~15m~1-iJ.:J1'Ubb'U'U~l'U~\91 (Mini Guide Tool) 1~ 

" " 
~1'U'V11.:J1'1J~bbm11m~1-ii'.:J1'U (Software) 

1 "' .. "' ' .J "'1·' "' .. ."1 ... .J d 2 .2.24 'U"llflJ~lbfl~1~VIme:JtJ1\I 'V1VI'U1 u~bbm1J'Jbfl11~VI"il~~~'U"'tl1'U~u"il"il'U'U'Vl bme:J\1 
' ' 

n1 "'.:!vi' 1\11'U bb'l~ "il~d~'U~'U~tl'U ~ v1 LJVi G'I~~'U~ tl'U b~ tl'l\91fll111 ~\91~m\91"ll€l\l m oir.:J1'U , " 
2.2.251 'IJ ~bbn~11m~vl1\11'U (Software) "'1:1J1~t1\911l'Ul VIG'I\911~ ~1'U'V11.:Jb1tJ 16!1~ 11'1tJ hill 

fl' 11otl"il,1tJbb'1~"'1111~tl\911l'Ul VIG'I\911\ilhJ ~1tl\91fl~\l bb'l::: "'1111~tl~ \91~ .:J1'1J~bbm11m~vl1\11'U1 'Ubfl~e:J\1 

fl€!11-Yllb~e:Ji bfl~tl\I~'U 1~1191 tJ hJilfi11 -ii'~1 tJ 

2.311'1De:J'U"'1~1'1lv~1.:!'1lil1'1bb~.:J (Dry dispersion unit) ilf!ru"'uu~I?Y.:Jd 
2.3.1 l'llbfl~e:J.:JbVI111~fl'U"'1~1'1lv~1\l~~\91fl'U~1tJ (Cohesive) LLG'I::: "'1':il'11v~'l..:J~LLI'ln'IXrn1v 

(Fragile) 
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2.3.2 G'11m1t~vr,:JLJ~um1:w~\J (Pressure Control) 1~vr,:JLLI'i 0-4 u1{'Vl~eJmnn11 LL~~i1Fi1 
m1:w~~b~v~1'Um1vr,:JeJ~1,:JumJ o.1 u1{ 

2.3.3 vl1,:J1'U~1:Wtl'U Air compressor bb~~ Vacuum unit 

2.4 "!l~UeJ'UG'f11(9)'1eJ~1,:J"llii~LUVfl (Wet dispersion unit) i11'lruG'f:wu1il91.:]d 
' ' 

2.4.1 G'f1m1t~1-tl'l~nuumneJ{ el~1.:]uav 2 "ll'U1~ fieJ 6oo 'Vl~el 1,ooo il~~~m 

2.4.2 (9)1bl'l~eJ.:]i11~'U'U~:WbU'Ubb'U'U Dip-in Centrifugal Pump G'f1:W11fiD~'Ufl11:Wb~11eJ'U1~ 
G'f,:JG'f~eJ~1.:]LJeJV 3,500 1eJ'UtJleJ'U1Vl .., ' 

2.4.3 i1~1~1VI'l~'U (in-line Sonication Probe) ~i1m1:Wbb1,:JG'f.:]G'f~'Wuemn11 40W .., ' 

"l!eJ'V'I~ bbJ{l~ 

2 .4.5 (9)1 bl'l~eJ,:j"lJ~ u eJ'UG'f11(9)'1eJ~1,:Jm 'V'IbbG'f~ ,:JG'fm1~m1V11 ,:J1'U 'Vl~eJG'f1:W11mbG'f~,:JG'f.fl11~m1 
' ' 0 !.1 c:t,QC::J 

'Vl1.:]1'UmmneJ'U 

2.5 bl'l~eJ.:]vl1~qjqj1fl1Pl (vacuum unit) ~1'U1'U 1 bl'l~eJ.:] i111v~~b~V~ 191-:jd 

2.5.1 i1LL1,:J1'Ufl11~~eJ1fl1PleJeJflG'f.:]G'f~hJ~1fl'J120 kPa .., .., ' 

2.6 bl'l~mB'~mmPI (Air compressor) ~1'U1'U 1 Ll'l~eJ,:J 

2.7 l'leJ:WoW1bl1leJ{LL'U'Uvr,:JH\'~ ~1'U1'U 1 Ll'l~eJ,:J i111v~~LBV~ 191-:jd 

2.7.11~'U'UD1~:W1~e-J~ LL'U'U Intel Core i7 

2.7.2 w .. bvm1:W~1'Vl~fl (RAM) "ll'U1~ 16GB ~'U1't.J 
2.7.3 'VlU'JV~~LnuieJ:w~ 'lJ'U1~m1:w~'Wu-eJvn-J11 TB .., ' 
2.7.4 G'f1:W11t1B1'Ubb~~u'UVifl CDIDVD 1~ 

2.7.5 ~mLG'f~,:J.fl1l"l'lJ'U1~'WueJVfl1122 ~1 bb'U'U LED 

2. 7.6 i1 bbU'U'W:w.Wbb~~ b:IJ1~bb 'U'U wireless L~eJI'ld'UI'l:Wfl11vl1,:J1'U"!JeJ,:JI'leJ:WoW1LI'leJ{1~ 
' 

2.7.7 1~uu't.Jl]u~m11~~1fl'll Windows pro 10 ~i1~"ll~'Vl~ 
2.7.8 ~'U't.J1~tl'UeJ~1,:JLJeJV 1 u 
' ' " 

2.8 Lf1~m'W:w.W ~1'U1'U 1 bl'l~eJ.:] i111V~~LBV~ 191-:jil 

2.8.1 b'Vll'l1'U1~~fl11oW:W.W~1V Laser 

2.8.2 1'111:WL~11 'Um1'W:w.WLL~'ULL1fl hJ:w1nn11111'U1Vl ("ll11~1) I 13 1'U1Vl (~) 

2.8.3 fl'J1:WL~11'Ufl11oW:W.WeJ~1,:JLJeJV 16 LL~'UtJleJ'U1Vl 

2.8.4 1'111:W~1eJ~1.:]LJeJV 128MB DDR 

2.8.5 'VlU1V't.J1~:1Jd~e-J~eJ~1,:JLJeJV 800 MHz 

2.8.6 1'111:W~~LBV~1'Ufl11oW:W.WeJ~1,:JLJeJV 600 X 600 dpi 

2.8.7 fl11L~eJ:WtJleJ : Hi-Speed USB 2.0 port 
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2.8.91'uu~~n'UeJ~1~umJ 1 tJ mEJ1~m~1-il~1'ULLuuun~ 
2.9 Lfl~eJ~~1~eJ~1yj ..J'1'U1'U 1 Lfl~el~ iJ~1EJ"'~LBEJ~~~d 

2.9.1 "ll'U1~rh~~1yj~1eJ~1~UeJEJ 2 kVA 

2.9.2 iJ~~uum~v'h~1'ULLtJtJ True online 

2.9.3 lJVIUT'ilmL?!~~m~vh~1'ULLUU LCD Display Vl~eJ~rr:h 

2.9.41'uu~~n'UeJ~1~ueJEJ 2 tJ mEJ1~m~1-il~1'ULLuuun~ 

2.11 Multi-channel pipette "ll'U1~ 20-200 ul LLUU 8 channel ..J'1'U'"J'U 1 :B''U ~~mJ1'uu~~n'U 

Aru.rn~eJ~1~UeJEJ 1 tJ 
' 

d 1" I "",I .... 
LmeJ~ ~eJEJ1~1Ju~~?!Vl'5.f11~ 

2.13 iJF1iJeJm~vh~1'U~~.rn'l~n 1VlmL"'~.rn'l31eJ~nn'l3eJ~1~"'~ 2 'I!~ 
~ "I ' 

2.14 ~11Jn1~"1J'U~~ ~~~~ LL"'~L~'U~~tJtJ 1'VJ~1"il'U?l11J1~fl1oU~1'U1~eJ~1~?!1JtJ~ru 
~ 

Vl1mf'l~miJeJVI~eJeJumru.U~.Um -81~~ L~EJVI1EJ"il1nm~1 oil~1'Um11un~ ~"ll1EJ"il~~eJ~(;]1 L'W'Um~~eJ1J LLm "1l 
' ' ~ 

Vl~mu~EJ'U1 V11JL~ "il'ULf'l~eJ~?l11J1~fl1-il~1'U1~m1Jun~1~EJ'W fi~11"'F11 
~ 

3. bf'"l~eNbVI~V-:1J1 (Basket Centrifuge) 
.?! d .¥~v~ ~~~ v d Q 

3.1 b'U'Ubf'l~eJ~bbc.Jn"llmb'VImeJeJn"il1m 'Um·ml'l.flW"Vl"lleJ~bb "ll~mEJVIm1m~meJ.:~bL"'~bb~~LVI'"JEJ.:J 1J m ~ 

DeJ'Uf...I~\Jl.tlru"t'lL~~~bbtJtJ"lleJ.:JbVIm Puree Paste bdeJu~ boU1~bf'"l~eJ~1~~mtieJ~"il'Unl1bb~'UmeJ~VI~eJ Basket 
~ 

"il~b~1J iJm~eJeJmbtJUm1JVI~nm~ GMP ~1VI1'uH1'UeJI'l?!1VIm~1Jel1VI1~ 
' 

3.3 iJm11Jb~~1'Ubb'U1VI'Ii~'U~nm~'WueJEJn11900g 

3.4 iJm11J"il"lleJ.:J Basket hJueJEJn11 20 ~m 
' 
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3.8 ~~.Uvl'ie:JVlv~h..:~'l L'iJ'Ubb'U'U Quick disconnect ?11l.l1~~~B~il1..:~1~?~:::~1fl 

3.9 i1'1l~fn'Ufll.lfl11l.l b~1~B'U bb'U'U~Hll'leJ~ ?11l.l1~~'\J-r'Um1l.lL~1~eJ'Ufl1~'VhnueJ~1..:JI'ieJb~eJ..:~ LL?I~ ..:~ 
' ' 

~1fl11l.Jb~1~B'U bb~:::fl11l.Jb~..:J1'Uvt't.btJ g bb'U'U~~I'lB~ 

3.1 o i1~:::'U'UUB..:~n\.tm1l.lU~eJ~JitJ 1'1~ m~vhnuvt1m.htl~ 1li?~ih1 bb~:::i1~f!lf!l1Wb~mJ 
' 

3.11 i1~1'U'J'eJ..:J-r'Ubb'U'U~~~'Ufl1~~'U?I:::bVJB'lJ 
.... 'V 

'll'U1~~::: 5 ~..:! 
' 

3.13 ~~1'1~1fl h..:~..:J1'U.ffi~-r'U~B..:!l.l11'l'J'~1'U IS0-9001 vt~mVitJ'Ub'Vll .... 

3.14 ~1l.lm~'ll'U~..:~ ~~~..:~ bb~:::b~'U~:::'U'U 1vHh~'U?~1l.l1~~1-il'..:~1'U1~eJ~1..:~?~l.J'U~ru 
3.15 ?~151'lm~1-il'..:~1'U i'1~Bl.ll"ii1Bm~1-il'..:~1'Um't~n1vm1ll,jBtJfl';h 2 '1!~ 

4. ca::v::b 1~1~1b ih..1n1-a 

mt~1'U 150 1'U 

1'Vl~Pli'1vl 053 948209 

'V ' 
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~LUnLil.~1 ..................................... ! ............................................ GQ.t-~ 
S-~~ p 

.................................................................................. GQ.t-~ 

iJ p 

(U~~~UL~111,1 M.ru~~g·~~ ~~LI!.L~~IJL~t-G~) 

~LUrt~~U .................................................................................. GQ.t-~ 
~_:::::2 p 

~LUrt~~Un.Lg~~fb ................................................................................ GQ.t-~ 
./\J. J1(i"e.___.. p 

. ' G ~~t-Gil.~111, t ~G~ tt-G~~I!.Gg111, W~1G~~~n.~~t-IJ~~fbll~~rtL~t-L~~~G~~~~LUL!A~I!.~~IJ~~1111.x 1 ~LM.OW ~1 

n. ' ' 
t-pll1, ~ L~ ~t~ L~~ Lll. Jt t-Gil.G gll1,t-p111,G~~ ~tG~~ n._v t-~~1,~UW. t ~IJ~t-Gil.~LM.m~ru~u~rul!'l~I1.111,L1J~ tt:rtL~ 

G~~~~LU ~~fU,(bll.L~~~M.rtL~fbt11.Q>1 l'l.Lt-t-Gil.~LM.01~ru~u~rul.I~~~1~~~L~~n.II1,L1J~LUL~t-G~Ibl-t!ll. 
" 


