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G). "i'lf.l~:aiitJIJ'fi'ittJ 

Ll"l~'EI'11''"'1"i'll"l'l'l:J..J Lth.!Qkl'lkll"l'l'l:J..J ~'EIWll'fl'l LLvJkl1'~'"''Vl'"' LL 'Vlk!L~ LDklLI"l~'EI'Ia:l'EI~'lvt.ruvt'll"i'lfl'l~ 
' 

'l.!'l!Pl'l'l:J..J~'EI'hl"ll'EI'I LLvJ'J..!1'~!PJ'Vl'"' LL 'Vl'hll~ (Thermal conductivity tester) '"''l:J..J:J..J'l\9l~J'lkl DIN tt'l€J'Q) G.> kl 'VI~'EI 

:J..J'l\9l~~'l'hl~'hl~ LMt~'lcfJ'EI'Ifltlfl'l~'Vl '"'~'fltJQkl'lkll"l'l'l:J..J~'f)'j.,! LL~~~'l Ll"l~'EI'I L fl'J..!LL uu ~'It~~ ~'l:J..J 'l"H'l LL~'"''II"i'l 

fl'l~'Vl '"'~'EitltJ'hl'VItJ~'"l'EI l"l'EI:J..J'W'l L\9l'EJ{ L ~'f) LtltJUklViflcfJ'f):J..j 'ii!L~ L'"'tJil"lf'EI~ LL 'l'f'"l'lfltJ~i'Vl ~ flo.J ~\91 
~ ~ 

\£1. "i'lf.l ~=a iit~ IJ'f'VI'l-3 t vr flil fl 

m.G,) ~'lLI"l~'EI'I'Vl'"'~'EIULLU'IL~Lfl'J..! m ~'lkl ~'fl ~'Jkl.y\ G.> ~'lvt.ru'Vl'"''iil''fltJ (Experimental unit) nu 

I .d. 0 Q/ d .d. Q..ld' 
'iil''lkl'Vl m 'iil''l'VI~UI"l'ltll",j:J..J (Control unit) :J..J~'ltl~~L'Eitl'"' '"''~'hi 

kl. G.>. G.> ~'l'hl~'lvt.ru'Vl'"''iii''EIU tl~~fl'EIU ~'ltl ~ (chamber) ~'lvt.ru t~i'hl'l'lkl'Vl '"''iii''EIU L'"'t!il'fi'"' 

~'lvt.rtlvt3-J'h!L ~'Elf! '"''f) '"'ikl'l'l'hl'Vl '"''iii' 'flU (pressing spindle) 'EI ~ ~'l'hltlkl'Gi'"'"ll'EI'I Ll"l~'fl'l 
'Vl'"'~'EIU LL~~ilLV•JbL'iii''"''l'iil'tl'l'hl~fl'l~'Vh'l'lkl l£1 "6'"' "if'"'Lb~fl LL'iil''"''l'iil'tl'lkl~fl'l~vl'l'l'l'hl"lf'"' 

' ' ' ' 
l"l'ltl l",j:J..J LL ~'l~kl (Pressing pressure control lamp) Lb~~'fi'"'Vi'iii''EI'I LL'iil''"''lfl'l~vl'l'l'lkl"ll'fl'l 

'fi'"' tVII"l'l'l:J..J~'EI'hl (Heater control lamp) 

~'l'l-.!~'lvt.ru l"l'ltJ 1"1 :J..J ·th ::n'flu ~'ltJ u :J..J (switch) ~'lvt.rtJLu '"'/tl'"' fl'l~vi'l'l'lWli 'EI'I 
' ' 

'V1 '"''iii' 'flU (Main switch ON/OFF) LL~~~'lvt.ru Ltl '"'U'"'"ll'EI'I'fi'"' tVII"l'l'l:J..J~'flkl (Heater 

ON/OFF) 

m. m 'iil''l:J..J 1 ~ti'Vl '"''iii''EI uikl'l 'l'hl "ll '!.! 1'"' tJ 1 'JL~ il'EI tJ n~ 1 m ~ o ~ ~ ~ L:J..J \91~ n ~ 'l'IL~tJ'EI tJ n ~ 1 

c;noo ~'iii~L:J..J\91~ LL~~'VI'hl'lL~tJ'Eitlfl~'l <t'o ~'iii~L3-I\91~ 

m.c;n ~ (Chamber) ~'lvt.ru t~kl'Vl'"''iii''EIU fl'ltl tkltl~~fl'EIU~'ltl LbvJklvi'll"l'l'l3-l LiJk! (Cold plate) 

L'"'tl t·ihf'l tklfl'l1vt~miJ'h! (Water cooling) LL~::"li'fl'l'chvt.ru L~ikl'l'lkl (Specimens placed) ~~'f13-1 LLvJ'I.!vi'l 

l"l'l'l3-I~'EI'I.! (Hot plate )~'I'EI~~'lkltl'l.!fl'ltl l'J..!~ 

m.<t' 'iil''l3-i'l1ti'Vl'"''iii''EIU'Eiill'VIfl~ (Temperature) 1~iJ'EitJfl~'l G.>~o 0 'EI'IIil'lL"lf'ii!L~tl'iil' LL~~'iil''l:J..J'l1tl ' ~ 

1''"' l"i'lfl'l~Ltl~tlk!LL tl~'lfl'l1L vt~"ll'EI'II"l'J'l3-I~'EI'I.! (Heat flux density) L~l kl"li'l'I'Eith'ltJ'Eitl G.>- G.>, ct' o o 1' \9llPl 
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"lf(91~1'VI.ru':i~'UU'Vl1'i'flb~'\..l (Cooling water) bb~~ilfl'fl~1~iJmJ m "lf(9J ~1'Vl.ru1'(9J'flfl.!'Vl.fl~tl,.,J'VliJ1 l(9JtJil 
q q q 'V 

" "lf')..:Jr)'(91~1'flfl.!Vf.fl~ #J~bb\?J O-G)OO •c 'fl~1~iJ'fltJ Ql "lf(9J bb~~ "lf'J~ O-moo ·c 'fl~'l~iJ'fltJ kJ "lf(9J 
q ~ q q 

m ·'-' il"lf'fl'Yh1 bb'J{ (software) ~1'Vl.ru t-if~'JU ~:1-l bb~~tHu (adiustment) 'fln.!VI.fla:l~'fl'\..l-b~'\..l 
q ~ q 'll 

'U'\..lbb~'\..lb'Y-l~'YI (hot and cold plate) 

hro' ilszr'fl'YJv'f bb'J4r.J1fl'U~~'YI~~~~~'l'Vl.ru t-6~1'\..l t'\..lfl1':i~~~'l'\..lJZi'fl:l-l~ (DATA acquisition) v v 

"ll'fl'lb~~'fl~':i~'U'Ufl'\..l l(9JrJ (Window Vista 'Vl~'fl Windowro') l(9JI:Jb~'fl:l-l\9l'fl~'l'\..l'Y-l'fl4'YI USB bb~:;il USB 

Cable lVJ'fl~1~iJ'fltJ G) "lf(9J • 
k!.c;; t-lfnu':i~uu1'YJvh klmoV <t'o Hz G) phase 'Vl~'fl':i:;uu1'YJvh.n'ltJt'\..l'!.h~b'Y!rf 

kl.~ il b~~'fl~~'l':i'fl~ 1 'YJ (Stabilizer) ~1V1.ru t-6~1'\..l~'J:l-lfl'U b~~'fl~1'~ ~1~')1:1-l bfl'\..lQ'\..l'J'\..l~'J1:l-l 

~'fl'\..l"ll'fl~bb~'l,lr)~'"J'YI"'bb'YI'\..l1il1~'fl~1'1ilth~~'Yifi.fl1~ ~1'\,l')'\,l G) b~~'fl~ 

.c::f. CV I i.1 CV 

Ql.G).Ql ;}.ly.j(9J~;}.l~(9J'fl'lfl'lrf 'fltl1'!'\..l'fltl G) ~') 

Ql.G).c!' il'lh~I!Jbtl"'-tl"' 'fl~1~iJm.1 G) ~"' 

Ql.G).<t' ilb~~'fl~tJ.ru'fl1fl1rf"lJ'\..l1(911a.JiJ!ltJfl~'l mc!',ooo uYitJ 'fl~1~iJ'fltJ G) #]') 
v 

Ql. G)·'-' ~1'\..lu'\..lil~m:Jru~~ b'Vl:l-l'l~~:l-l~1'Vl.ru'J1~VI~'flr.r"' b~urr~~~u 1~ 
Ql.kl il~'fl:l-lW'Jb~'fl4#~t~~ IOJ'fl.fl1'Y-l~ bb~~'Y-l~'\..lb~'fl{~ (Laser Printer) b~~'fl~~1':i'fl~1'YJ 

"' ')'w .d A t1 !11 .J' 
'Y-l':i'fl:l-1 b~~')1..:J b~':i'fl-.:1 ~'f);}.ly.j') b~'fl~bb~~bfl1'fl 

Ql. Ql ill~~~1VI.r'U'J1'1 b~~'f)..:Jr)(9J ~'l ~')1:1-l b fl'\..lQ'\..l')'\,!~')1:1-l~'fl'\..l"ll'fl~ bb~'\..lr)~(9J'VJ(9J bb'Yl'\..l1iJ bb'U'Uil • 

Ql.c!' il~~1'Vl.rub~'Ub'flfl~1':ibb~~'fltJn~rubb'U'U'U1'\..lb~'fl'\,l kl .ff'\,l ~1'\,l')'\,l G) ~ v • v 

Ql.<t' il b~~'fl..:JU'\..lVifl~tl.!VIiJa:l bb'U'Utfl~ l '\..l~~ (data logger) ~1'\..l'J'\..l G) b~~'fl'l ~ili'fl~ b~'fl3-l \?l'EJ 

.ffn 1n ''ln.!1'(9J'flfl.!VI.fla:l1a.JiJ!ltJfl~'l a:' i'fl..:J bb~~il~1tJ1'(9J'flfl.!VI.fla:l (thermo couple) ~'J1:l-ltl1'd Otf1Dtf q qJ q qJ 
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"" "" fl'):: LL ~\PI')~VI ')'fl fl')::; LL ~ ~ ~U 

bTl.'<;) ~Lrt~'fl~t)'!PJ'flillVIfl~LLUU~'\.JY·hb')!Pl ( Infrared Thermometers) ~'1'\.J'd'\.J CO) Lrt~'fl~ dJ'\.JLbUU . ~ . 

~'1VIfut)!Pl'flillVIfl~"ll'fl~i'\.J~'1'\.J'VI!Pl~'flU fl'l~'\.J'flflbrt~'fl~'VI!Pl~'flU ~'1~'1')t1t)IPl1~LWlf'd~1l~h~ . ~ 

~'fl~ o-lfloo ·1l~rf'1L"'ifm~~~ l!Pl~~l"i'lrt'd'1~~::bii~IPI13-J~'1flfl~'l o.lfl ·c bb~!Pl~l"i'lbtl'I-J 

bbUU~~\PI'fl~ LolfflUbbU\PIL\PI'fl4~ bbUU AA BATIERY 
"" ~ ~ • I G,>... .d "" I ."i 

bTl. oo' ~"lj!Pl')::U'1~ rt'd'1~ L~'\.J"ll'fl~'\..!'1 (Cooling Tower) w')::fl'flUfl'1') L"lf~'1'\.JLrt')'fl~'d!Pl !Pl'1 !Pl'd'1~ b w'\.J 

Q'\.J'd'\.Jrt'd'l~~'fl'\.J"ll'fl~ bbN'\.Jt)~(P]'VJ !PI Lb 'VJ'j.J 1~~'1VIfUVI ~'f) b~'\.J J'1~Lif')::U'1~ rt'd'1~~1l'\.J~ b -lJ '1 bL ~:: • 
1l'flfl'"/'1flt9l'd brt~'fl~ liP!~~ 1"11 Cooling Capacity "ll'\.J'l!Pl13-J~'fl~fl~'1 ~. o o o fil~ bbrt~~'fl 

-E'') 1~~ (Kcai/Hr) ~'f)\PJ')'1fl'1')1VI~ (water flow rate) 13-J~'fl~fl~'l Qlo ~\PJ')/'1-J'lYi (LPM) 

~~'f)~ ~!PI~~ LL ~:: L~'\.Jyf'f) L Vitif~'1'\.J~'d ~flU brt~'f)~t)'!PJI"i'l ~')'1~ b tl'I-JQ'J..!'d'\.Jrt'd'l~~'fl'\.J"ll'fl~ LLN'\.J 

t)'~!PJ'VJ!Plbb'VI'\.J 1i:i1~ • 
bTl. v;;' ~flii'fl~~h~fn~U~ ')::;UU ~~\PI'fl~ rt'd'l~~::Lii~ ~P~13-J~1J~fl~'1 CO) v;;' ii'1'1-Jv:im"'if~ ~')::UU 

bb'V'J~"Zf (flash) l'\.Jt9l'd ~'l~'1')t1t11l!Pl Ltl~~'\.J~'flU'I-JYifl-li'fl~~ 1~1l~h~~::!Pl'dflb~1l-li1l~~L~~ 
~ ~ 

Vl~'f)$i'f)~fl'1')bU~~'j.J ~'1~'l')t1l'fl'\.J~h~-ll'fl~~'"/'lflflii'fl~ 1tJ~~ Lrt~'fl~ rt'fl~~'d b\PI'fl.fl~ bb~::~ 
~ 

rr. 'i'1tJ~:a9tJ ~~~ 1 

((.CO) eJ"ll'l~ $11l~futl')::n'\.J1l'1~fl'1') Lif~'l'\.Jbrt~'fl~t) !P!I"i'1 rt'd'l~ b tl'I-JQ'J..!'d'\.Jrt'd'1~~1l'\.J"ll1l..:J LLN'\.Jt)'~!PJ 
~ . . 

'VI !PI LL'VI'\.J 1i:i~~'fl~~tlfl')flJU')::fl'flU~'l..:Jj '"/'lflfl'l') Lif~'1'\.JUfl~ Lfl'\.J')::;~::L'd~113-J~'fl~fl~'l CO) U 

((.\f) brt~1J~t)'!PJI"i'lrt'd1mtl'I-JQ'J..!'d'\.Jrt'd1~~1l'\.J"ll1l..:J bLN'\.Jt)'~!PJ'VI!Pl bb'VI'\.J 1i:i Ltl'I-J~~\PislilleyJ'"/'lflfl~~ • • 
t]')::b'VII"ftJ ht.J Vl~'fl ~VIf_lm~~fl'l 

((.bTl u~~'VI eJ ~~\PI Lb~::u~~'VI eJ"l11~ 1~fu fl'l'){U')'fl..:J~'l \PJ')'ii'l'\.J 1 so ~o o CO) 
~ ~ ~ 

((.(( U~~'VJeJ"ll'1~$J'f)~b~'\.J'fl')'lrt'l n'1VI'I-J!Plf!'I-J')'lrt'l 13-J~'fl~fl~'l bllO t)''j.J 
~ 

((. (( eJ"lJ'1~'"!::$11l~ 'ti~~'flU~~'fl~ ~!PI~~ brt~'fl~t) !P!I"i'l rt'd'l~ btl'I-JQ'\.J')'\.Jrt'd'1~~1l'\.J"ll1l..:J bLN'\.Jt)'~!PJ 
~ . 

'VI!PILL'VI'\.J 1i:i~~'fl~~tlfl')tW~Ph~] ~1{1ii'nf)4'mL~::~w.~'\.J'lfl'l')i.h 1i:i fli~tl'l 1i:i fl'l~ L'\.J CO) r;;; o 

t)'\.J i!u6!Pl'"l'lflt)''\.J~~'\.J'1~ l'\.J~qjt!J'le!'fl"ll'1~ 

((. ct' eJ"lJ'1~'"!::$11J~~'l~\Pifl'l') Lif..:J'l'\.J l'\.Jfl11Yh~1'\.Jbrt~'f)~t)'!PJI"i'lrt'd'l~ btl'I-JQ'\.J'd'\.Jrt'd'l~~1J'l.J"ll'fl~ bbN'\.J 
~ 

t)'~!PJ'VJ!Pl bb'VJ'\.J 1i:itVinu eJ1if'"l'I-J~'l~'l1t1tlnu~~'l'\.J 1~ 
• ~ 6J 

((."" brt~1l..:J'1'!Pl '"h~'Yl~ LD'\.JQ'\.J'd'\.J~'d'l~~'fl'\.J"ll'fl-.:J Lb~'I-J'1''iif!Pl'VJ!Pl bb'VJ'I-JLiJ L tl'J..!~~(J!Jlfi.J"YY1 VI3-J~13-l b~I:J 
q 

tif~'l'\.J~'lfl'fl'j.J ~~'f)~~ 1"1~1lfl11 Lif~'l'\.Jb~~'f)..:jt) !P!I"i'lrt'd'l~ btl'I-JQ'\.J'd'\.Jrt'd'l~~'fl'\.J"ll'fl~ bbN'\.Jt)~(P] 
~ q 

' ~ 
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