
~rua11u~~11tJ 

L U'WLA~ei-:i1LA 'J'1::~A11iia1ii1'HI1 'Wf11'HlJ t.1ml1 (Wettability) 1'wL 9/leJl.1'1Jfl'ld.Jl.l~iJ~a (Contact 

Angle) ~'lLL'U'Ua~~ (Static contact angle) LLG1::LL'U'UYH11~ (Dynamic contact angle) ~1Lb'J''l~'l~'J 

(Surface tension) LLG1::'WGi''l'l1'W~a'J'::'1JeJ'l~'W~'J (Surface free energy) 'J''Jl.l~'l interfacial tension 

a1iJ1'J'~A1'UAl.Jf11~~'l1'W~1t.1~1t.JlJeJUG1::~1t.11U'J'Uf1'J'lJU'J'::lJ'JG1~G1~a1ii1'J'~Al'Ul°llJU~lJ1~'j'1JeJ'l~t.J~ 
' ' 

Lzjeiii~eiAeiii~1 L~ eifl~ L~t.J'UL tJt.J'W LUm::'U'U~1~fo m'J'u'J':: n ei'Um ei~1-:im'U '1'1mLGi::i1A11ii'W~eiii 1'Wm'J'1 <if 

'l1'W 1~Vl'WVJ 

~rua11u~ LQ'W1:: 

1.) ~1m1-:it>l1ei~ 1 -:i (Sample stage) 

1.1) a1m'J'~A'J'UAl.lf11'J'LA~ei'W~~1iiLL'W1LLn'W xz 1~~-:itl 
' 

1.1.1) L'Wbb'Wdbbn'W x 1~ii~e:it.1n11 so :im 

1. i.2) L'Wbb'W'Jbbn'W z 1~b.J~eit.1n11 10 iiii . 

1.2) 'J'ei-:i~'U'1J'W1~11i'1ei~1-:i'1Jei-:iLL~-:i~1~1~a-:ia~~ei 1:WiieJt.1ffJ1 200 iiii . x 1:W~1n~ x 45 iiii . (n11-:i x 
'IJ ' 

1.3) i1t>11~~~'Ulll1ei~1-:iLb'U'Ul°l~U~iJ'U~Vl1"il1f1alb~'WbG1aHaiiii ~1'1.JJ'W 2 ~1 

2.) 61l~eJUf1'HW1~'U'U~t.1~'1JeJ'lb~mi1Aru~iiu~li1-:i-d 
' ' ' 
2.1) (9)1~'UeJumru~t.1~'1Jei-:immmm1~u~'U1 Vi'LA~eJ'W~~'W-Gi-:i Lrn::~ii'W 1~ 

' ' 
2.2) ~1~t.1~'1JeJ-:JL~mLL 'U'UB~ foil~ ~1m'W 1 (9)1 Aruauu~~-:i-d 

' 
2.2 .1) LU'WLb'U'U Automatic Disposable Tip ~i1'1Jm~m1ii~1:Wmnn11 350 bl.lbl°l'J'~~, b~eJ1~-:i1'W 

La~"i!Lb~1a1m'J'~~-:i1~ 

2.2 .2) m1iiGi::L~t.1~L'Wf11'J'~t.1~'1JeJ'lL~m 1:Wmnn11 0.21ii 1m~~, 

2.2.3) m'J'~t.1~'1Je:i-:iL~mA1'UAii~1'W1u,LLmiiu1::mGi~Gi 
' ,, 

2.3) (9]1~t.1~'1JeJ'lL~mLb'U'Ul°ll'UAii~1t.1i1eJ ~1'Wl'W 1 ~1 Aruaiillii~-:i'Ll 
' ' 



2.3.1) m~'UeJflO\ilt.n (Syringe) 61J'W11i1hh.J1nn11 1.5 iJi;i~~\9\'j bb'1~tJmm~l.JO\ilt.n (Needle) 

Gauge 22 

2.3.2) Gi1l.J1'jf;ltJ~'l.Jf11'j'VltJ\i161JeJ-lbVl'1'J 1(9)ei~1'1~mtlei-1 (Continuously Adjustaple Precision Syringe) 

3.) nbbVl~-lrl1blJ\ilbb~-16/llJ\il LED ~n61J'W1\ilb~'W~1'WP1'Wtlf1m-11l.JueitJf1l1Vl~mv\1n'U 20 ilr;ifal.J\911 bb'1~ml.J1'jf;ltJ~'U 
" 

l°l11l.J311-:i1~ 

4.) n~ei-:iu'WVif1.fl19/'l (Camera) l.iAru3ii~til-:id 
' 

4.3) l.i Frame interval ei~1'W'lh-1 0.48 iJi;i~1'W1Vl ~-1 1,0001'W1Vl 

4.4) mm'j11tJ-'.l"uiiiiiiei-ln~eN1~'U-d1-:i -2.0 ~-1 2.0 ei-lf111~mnul.JtJfo\9l'j-lbA~eNvi~n 
' ' 

4.6) bzjeJl.J~ eJtl'Ul°leJl.JVl'J b\9leJ4 bb'U 'U USB 3.0 

4. 7) ~1n~eN~\il~-:imt11 'Ll~'JLA ~eNVIGi'm ~e:iiJeN nrnL 'J-:J m~m VJ'Jff'il1 nm tJ'UeJ nV1~e:i m"Ji1me:i'1rn-:i 

~1t1~qiqi1ru 1m:::V111-:im'J1-ii-:i1'U "J1ii~-:itJ niJe:i-:i "il1 n31'J'1 ~'11 t1u1-:i6/lu\il~nqVJ~n\il n~ei'U 

4. 8) mm 'jf;lU'WVinmV'lci1tJ 1~~'1.fl1V'lD·:mr;i:::1~fa 

4.9) l.i~1-rrnb~-16/llJ\il CCD Vl~eJ Complementary metal oxide semiconductor (CMOS) 

4.10) tJ1'U l°l11l.JA:l.J61l\i161JeJ-:J [119/'l bb 'U'U B\911'Wl1'~ 

5.1) ~1l.J1'j111bA'j1:::Vivn~ii~ii~~ (Contact Angle) b\ilrJ bVI AUA Sessile Drops ~ru~iimtil-:id 

5.1.1) ~1l.J1Wl\i1A1:!..l:l..l~l.Je1~ 1m 'W-d'J-1 0-180 eJ-1?11 
' 

5.2) ~1l.J1'J1liLA'J1:::ViV11A1LL'J-:J~-:ie:J1 (Surface Tension) LLfl::: lnterfacial Surface Tension blilti1'1i' 
., 

f11'jl\i1A1bb'U'U Pendant Drop Method ~ru~l.J~tii'-:iti 

5.2.1) ~1l.J1'jf;ll\i1A1bb'j-1~-1~11m'Ll'il'N 0.01-2000 iJi;i~iJ1~'W~ elbl.J\9l'j 

5.2.2) nm1:!..lr;i:::b~tJli161leJ-1f11'j1'1i1r11bb1-1~-1~1 0.001 iJi;i~iJ1~'U~m:l..l\9l1 



5.4.1) Zisman Plot 

5.4.2) OWRK/Extended Fowkes 

5.4.3) van Oss Acid-Base 

5.4.4) Wu 

5.4.5) Neumann's Eq. of State 

5.4.6) Schultz 1 

5.4.7) Schultz 2 

5.5) 611m1mb61V1..:Ji:.J'1fl1'fJV! 1ti1l 'lJ'1Jru~Vl1m11vi (Live analysis) 

5.6) 611m1m~lJbb'1~U'lJVin-lle:iii'1'1JeN'1JeNbV1m bb'1~'1Je:J..:Jbb~..:i 1u~1'lJ-lle:im11111 
'U ... 'U 

5.7) G11m1rici..:imm-t'm.;J'1i:.J'1fl11i'vi b~B'l11~tJHfi'ultJ,1bbml.1~t!"l b'li'LI Excel bb'1~ IDF 1~ 

5. 8) iibb~'U 1 U1bb miitJ1~m'1 e-1'1 m1Vl1..:i1tJV1rin~'1J~Vlfi 
'U 

5.9) ii~iie:im11-d..:i1u~..:im~11'VltnbGi~m~1eJ'..:in~~ 

6.) ii'ili'Ubb'U'U Polypropylene ~hmu1~iimm11 200 ~'lJ 

7.) '1JV!bVlt.J'Ul.11~1~1tll.Jl.J~l.Jir61 ~1tldtl 1 '1JV! , ~ , , 

8) eitJmrutJ1~nei'U 
' 

0 

8.1) 1:~LJ~mn~:~..,vi:tr..:i~G11m1riLJ1m~lil'U1~ '1Ju1vi 800 x 1500 x 750 iiii . (nr..:ixm1x~..:i) 
"il1t!dtl 1 ~'J mU61l.J'U~V!..:J'lJ 

' 

8.1.1.1) Solid Compact Laminate Formica (Lab-Grade) bU'Wbb~'W Phenolic Resin 

'1Ji:i(91 Lab-Grade flJ1l.JVl'lJ1 hliie:it.1n11 16 iiGi~bl.1~1 e:J1bU'lJe:J1~l.1 ~1'l.Jm1ii1TI 

'11'\JbA~e:J'U bbfl 'U 1 'lJ ~1t.1J1 t.11 Phenolic Resin • 

8.1.2) 1m..:i61~1..:i~1~ (100% Fully Knock-Down System) 

8.1.2.1) bU'U 1~LJ11~di'1'UB1vi bm('l E 1 Vl'U1 h liieit.1n11 16 ii'1fal.1~1 bA~ei'Ue:l'J~'Jt.Jbl.1'11 

ii'LI~'1J11 (MELAMINE RESIN FILM) ~..:i61ei..:i~1'lJUV1'1Je:J'U~1'lJV1ii1'1Je:i..:illi'1\ll~1t.1 
'U 

PVC 



PVCb~ 

8.1.2.2) m':il'ieJ~lil'\J':i~ne:i'U\ll1~Jl1t.1~'\Jmttl 100% Fully Knock-Down System 

8.1.3) ~'W11..:i'IJ8..:i.fl1t.J1'w\if (SHELF) 
" I v . 

8.1.3.1) '1l1..:ibb~'W'l.J-rm~~'U-il'W~1m':ir;i'\J-rtJ':i~~'UA11ii?1..:i-\9\'111i1 s ':i~~u 
" 

8.1.3.2) bU'W 1lJ'l.J1~~ bfl'1'U eJ~lil bndlil E 1 V!'U1 hliJe:it.1 ffJ116 iJ'1~blJ~':i bA~eJ'U~1\i11mb~'U~ 

'11ii'W~'IJ11 (MELAMINE RESIN FILM) ~..:i 2 Jl1'W Ulil'IJeJ'UJ11'UV1U1'U€l..:i~'W11..:i'IJ€l..:i 

Jl1t.1 PVC. 

8.1.3.3) ci'JtJlJii'\J-rm~~'U~'Wb U'We:i'\Jmru'\J-rm~~'U~'Wv'l1Jl1t.11'1Vl~'ll'U'Llbfi'1 bb'1~bri~e:iuJl1t.1 
' ' ' 

8.1.3.4) ~'\Jmrubzje:iii\9ie:i\ll1~ (Connecting Screws) 'llUlil~bf"1't;bDtJbb'U'U METAL TO 

METAL ?f1l.11':i'1'181il'\J':i~fleJ'U 1mlilt.J hJv'l111Xb~tJ bA':i..:1?!~1..:1 

8.1.4) VIU1'U1'W\ll (Front Door) bD'W1il'l.J1{~ bfl'1'UeJ{lil bndlil El Vl'W11~ue:it.1n11 16 n'1~blJ~':i Diil 
" 

~1t.lbb~'Wmfo'W~eJlilA11lJ~'W~..:I (High Pressure Laminate) ~..:1?!8..:1~1 'W Dlil'IJ8'U~1t.J PVC 

8.1.6) lie:i~rnlJ111-lJ111 bD'W PVC GRIP SECTION POSTFORM HANDLE EMULATION SYSTEM 

'IJ'W11ilV1U1\ll1111~i.ie:it.1n11 21 x 50 n'1faiim 

8.1.7) n~e:i..:i1vJvhvitJm111-~1..:iv'l1Jl1t.1 Polypropylene (PP) 'IJ'W111lbJbn'W W150xD90xH90 

i1'1~blJ~':i 

8.1.8) '\J~n1vJvh (Socket Outlet) Arum9i'J~..:i bD'Wbb'U'Ub\ll1-r'Uri 3mt.11~i.ie:it.1n11 15 bb8UU 
' " " 

8.2) 'lllilfl8lJVl1b~eJ{ 

' el ' ol ( )1'" ' ( )b el l o: V "> 8.2.1) lJVl'W1t.lu':i~m'1e.rnnm..:i CPU lJ'W8t.Jf111 6 bbfl'W 6 Core lilt.JlJA11lJ
1

b':i1?fqjqJ1ru'W1Wf11 

-«'W~1'WbJiJe:it.1n11 3.2 GHz ~1'W1'WbJiJe:it.1n11 1 V1i.l1t.1 
"' 

8.2.2) V1i.l1t.1'\J':i~ln'1e·mmn..:iiiV1il1t.1m1ii~1bbA'll (Cache Memory) 1~ue:it.1n11 8 MB 

8.2.3) nV1oJ1t.1'\J':i~lJ1'1 e..1'1.fl19i'JbD'Wbb 'U'Ubbt.Jf11i11 f1bbe.J..:11..:llil':i'V!~ fl ~n'Vlil1t.JA11lJ~11llU8tJ n11 1 GB 

V1~8 nV1oJ1 t.1'\J':i~l.!1'1e..!'1.fl19i'J~111~..:i 8~ .fl1 tJ b 'WV1tl1t.1'\J':i~mmrn nm..:i bb 'U'U Graphics Processing Unit ~ 

?!1l.11':i'1 b '1JV1oJ1t.1m1ii~1V1~ f1b'Wf11':ibb?flil..:i.fl19i'J'IJ'W11il1l]i!e:it.JffJ1 1 GB 

8.2.4) i:i'Vlil1t.JA11lJ'11Vl~f1 (RAM) '1l'Wlil DDR3 Vl~8~f111 ~nm1m~11Ja1l]~1n11 1600 MHz 



8.2.5) nvi1J1t.J~\i1 LtltJ.zf81J'1~'1 LLUU HOD LL'1::: SSD ~nm1mi1iJU8t.Jf111 1 TB LL'1::: 500 GB 
'\J ' 

\i111J~11ii'LJ ~1VlfoLL llll SSD ~8'1~fn11JG'f11J1'Hl 1'Wf11i~1'WLL'1::: L~t.J'l.J1vililu8t.Jf111 5,000 LL'1::: 4,000 MB/s 

\i111J~11ii'LJ 

8.2.6) iJ DVD-RW 8X Vl~8~f1l1 

)
.<:ii .d / ~I .Q /ft:/, b ~ 11/V I 

8.2.7 1l'll8'1 L'll81J(llm:::tJrnmei'U1t.J8'1.JL(ll8'j'L'l.J(ll LLLJLJ 10/100/1000 Base-T Vl'j'8\ilm1 1l'W8t.Jm1 

8.2.8) ~'j':::lJlJU~D~f11i Windows 10 64 bit Vl~8~n11 

8.2.9) lJ LLU'l.JYi1l-viiLL'1::: Lm~ 

8.2.10) lJ"il8.f11'\l'j LED LLLJLJ IPS, HDMI ~lJfn11J'1:::L8t.Jli1?!'1?!\ilbiliimm11 1920 x 1080/ CR 
'\J ' 

1000:1, 75 Hz 61J'l.J1\il "il 8bliU8t.Jf111 18.5 D1 

8.2.11) ~Lfl~8'1'1'1i8'1b'W 6ll'W11ilbliueit.Jn11 1 kVA ~?!1m'j'mzj81l~8tlll8'llmru1m:::lllllli11l1l 
' ' 

~l.J~?lb~ 

9). Lfl~ei'1iimLi;i:::eiLJmru?11m'j'111-il'11'WMntJ1'Wvhm:::LL?1?1Gi'tJ 220-240 volt 50-60 Hz 
' 

"'"'"' ~rum.1uli1B'U6J 

1.) ~ll'lli:::n'l.J~rum'l"j61J8'1\111Lf1~8'1lli1~1l~1l~?l8U1'1ii8t.J 1 tJ 'l"j~81J(ll'j''J"ilL~f161i81lU11'1Lf1~8'1bilueit.Jn11 2 

fl~'11m:::t.J:::nm~tJ'lJ'j':::n'U 1'1.J'j':::vi11'1'1.J'j':::n'U ~61!1t.J~€mi'1-d1'1 L'1J1m(ll'j''J \1 ?1e:itJ LL'1:::vhmJu1J'11'n~1 
'\J ' 

b\ilt.JLL~'11Vi~~eJVJJ1lJ~1'1VlU1 1liu8t.Jf111 5 l'l.Jvl1f11J LL'1:::Vl1f1'\l'jlJ11 Lfliv'1lJtllJfld1lJ ~\i1Uf1~~ eJ'1 LL ~'11 Vi 
'\J 

3.) ll~~'Vl"il:::til€:Mvl1f11j~(i1~'1 LL'1:::'Vl\i1G'feJLJUW~ 'VlTI.ll1'1"j61J 8'1 Lfl iei--11 VIL u'W 1 u\i11 1J -tein1vi'l.Jr61!€N~c.J~\i1 

4.) f11'j'LJ~f11JV!Gl'1 f11'j''lJ1tJ iJ-d1-:i~~1'1.Jf11'j'~fleJLJJlJ b\iltJ~'IJ'1"il1 f11 'j'-:J-:J 1 'U~ c.J~\ll'W~eJlJ 1 tJ Certificated b~eJf11'j' 
'\J 

tJ~f11'j'~lJ'lJi:::~'Vl\5n1w 

5.) lJVltl'1~8~lJJ8'1f11i LU'W\111 LL 'Vl'l.J~1VltJ1 t.J b\ilt.J(lli'1"il1 f1~c.J~(ll L~8f11ilJ~f11iVl~'1f11 'j'61J1 t.J LL'1:::8::: b Vl~b~ 
'\J 

f11'~~'ll.IB'U 

1.) rl1Vl'U\i1~'1Lfli8'1lJ8.ll1t.Jhl 60 l'l.J tllJ~'1 LL~l'U~'1~eJ 




