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1.3.2
21
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30 5287, "# 1 &# 132! #! I %, #! &/ 2"'// /0
) O '& "2 .8 fan & ,& 2!.,&%& #1oLxrg &l
2 . "IN #& # "3 & ( 5, HY "% (] &
2- [ ) L # "& %("" ! , I % &l 13 & 3
$'& ' 1,841, #& "&l *&* LS % /& &( 3 & 3
‘& | %-/ 4+//0 ! $ &!+# 50 '0. ," "4/ , & & cfm
( Cubic Feet per Minute )! " Pox x| db ( decibel) .

& $% & .& #&#! (& [ "#!/l ! & #! (& &!
+# 510 !

Evercool
CUD-725

1.3.3

/
|
{

A

& 2-/ "'$ &I "(2&/0 *&0 & O (Evercool)&# 1.3.3

| 2&# (20,8 ) $%&'&  + . %2# & $w&H |, 2o/
2"1$& [ 0) 0 ,*2* & " (*&, "I+

(1" &0"&I(&O #! ' & "&2 04 ' [ (%' &5$0 /
lr $ .t j0 528, #& ( , - 3 fins '& ( (2

" 40 $ &M L2# ] & 2-/ s (1L3.3%).
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s

134

$210 | "1 5, 1 2&# %*& # ) 4 v
woL kLM o3 2&(, , 22 #,1& &O&*&H1 0!  +'#O .
30 52%", & [ &# 134! "(10-5(/ /0) 0 & %(2&!0
4 fin, &# 13.4, '& 21 &$& .22/ & &', '& #'30* %' &
& | &# 134 '& #& 21/ LorE 1.3, &
2% &%/&!M&+  &"2# (attach clip).

i2& % (

Iot% 4] #&'$ "#H | 2&# cm! '&

& I' 21 528&3.$7 "&#/ O /) 0 (&2 0 "&1(&0 &
30 " (& 3 fin), I' /,'&# ! 12# 2&( ' "6&/ %* |
+40 & ! $+0 /0 *&0/0) O .! "4! 5, $& , / 523/
| clip $3/0 /0) 0O [ J& "2% . # % ' "$2,
Y% /&M&MH ,2- 0 , #! &5110,) 0 . & & O

0 J&4 "2 4 54/ # 1 % [, , 226'0 !
#1  $3/0 3 ) 4 ,"# & 1"$0 /' $/ (&# 135), 4
"0 & 3'0 (&#0 1.3%, 1.35) !  socket [(I2! |
%/&MM& & &' "& ()& [ "M% 1 " "3 I &

2% ).
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8 &," (, r's$ & ) 4 #1 $0 "# 10 % /& -
&!-0 "&"14"0 & &/ & Zalman (http://www.zalman.co.kr).
"0 /, r %*/ , (@ #'30 &(220 & 0)' 1 # &

$0 &1L O

VTR E I T

1.3.6
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1.3.7

1.3.8
& 228 " " [l *, '& #&! '& O "& $% &

M+ [+ ¢! &% I ) (&#0 1.3.6,1.3.7)."# (3
/) $& 12 , $%I'0 " & # fin &/ 5(/ "10 $&
& # L J#D K2*% % &6 & & ' 2-)& ! heat spreadelr . .
#/ , ' $+0 ! & & &( [/ *&, 0 '), @23 ,
21+4' 0 I' +3  #& "4+/] I $ & (2, 1 $+0 3
"3 & : # o #1 1&'& 0 $%!" " & #
cfm 1= & 1 & % .,/2# O 11$0 $%!"" 0  &* cfm,
$' &# D 22( *6'O0 ot +# 5 .8& /! ! $
& &"I0 (3 &"l0 "2(& *& %60 fin & ("0 $&
I 24#,' + #/ . & 2 "1+ & ' ' 3' passive
"+ &4 ) ) 4 (&# 1.3.8). '(/' $ & *&HE&+3/&( *'
% &®6"" I %/ '& & [ "3 0 + #/10 , 22
% [ &1"&!- I #1& (%! g1 0 $ o o2& .

"1/ $& /1 "It(+& " & M2I& O ( g &
+# 50 . 5 [, $ &) O $0 %3 0/ % / ("& fan
R - R 7 W &' " (! 3( " + #/
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i) $1% (

Il 5, 4+ #' $& '&2I"# #&1&) 0 "$'& "' $%!
"&I& S $+0 2#3 3 *&1#3 284 -3  “# | socket !
(&# 1.3.9).& ' ! %/&M& ' &, 2- |
) $" /5 /0" '& 3& . # % ' M2, & I &
03 /05(/0 "10 fins/0) O

{31

2

_mé

e

£4§ HaaasaEs

S

(2]

B Iy g

"0 $& ‘&2M"# #&! "y, L,V " $%&B2 3/0 '/
"3 -, 11 10 + #/ 0 "# ! heat spreadet I
(3 "&1('& /0 ) O G ). 8o, *2x 0 52&3+ ]
+ ,1%3/&#/ /0 5(/0 /0 ) O & ( 218", 1 " #52/,
&(6!" " r% ./ , 2 3 Yy 4 o #1 [ 5(/ '0 + M-
#1011 & I+ #l/ , I $&! & 2-! #1 # &'
M I3+ & fin#1 & ' & [/ "3 /0 1 " &5(22!' .
7-1 2 1'&4 "121& 4 26
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High Temperature Environment Temperature Low Temperature

Heat pipe thermal cycle

1) Working fluid evaporates to vapour absorbing thermal energy.

2) Vapour migrates along cavity to lower temperature end.

3) Vapour condenses back to fluid and is absorbed by the wick,
releasing thermal energy

4) Working fluid flows back to higher temperature end.

1.3.10
I 2-1 + ' *4 &/ %2 "l -& I #1,  heat-pipes.
heat-pipes '& $'0 ,/%'& #0 , 55 /0 + #/0 "M '& +$/ "
, 13 & ! L2 M o+ #l0 1 L, )% #
& ! 6 # , 2%& 0 "42&0. 6 & I % ! &% &* 32°
(George Grover 1963 - United States Departmentnefr@y). & ( 12 &
"% 1 &,$! 2&* & # 32'  (casing), '+30 P!
" % 2# weo20,0& e 3 & "&1('&  $% &&%! &*
", 22 & I 1&%#,'1 | 1&&2&NYwick) (&#  1.3.10).
$& " & (L& " (3 1&%#," " , I 2& 112!
capillary wicking.8 & " & (1!, r (& I 5-/ ,
#'30 & /' ‘11 /0 12# 0 '#0 1& &2&!- 5 /I 3 & "&1('& *!
% &6 & '& *&,!'13,$/ #"'30" & (), " "('3 ( ! heat-pipe O
‘& M+ [ $] (+ , "1 5-./0 " (3 + 25,
#, 2- & & "1'$ % & 6#, I capillary wicking. '% 6!" O
3 &( "&W&& & "#] " o(M&!  # ('+30 '# , &+'#2/,
1), 4 w218" 1L 32 ,6& , 1 & # 22( A/
- & ", AT & #2 22( $& . "&2! ! - (& "#
/, 5 - & .(,&/0 & ,-'3/0 !
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1.3.11
#10 2&! 0 ! $%&0 .0: ! # % r 32

6 '& "/ "1 v, &+ #/0 . "I I+ #/

& %6& & .,6 & (evaporation). ('I' O I 220 (1 %6&'
"52& ' + #/ 3% &NIN & " &5R2" #1 &.' ' &

# (,"-'3/ — condensation).! # "&, $%!"0 4 & %6& &

5'& , 2#3 5 -/ 0 2#3 | capillary wicking, ! (22! (! &
% & ! -2 04 & 2" 0 & 11 /0 3 &0
"&1('&0 ! heat-pipe,(" ! 32'0 ,0 '& "'+ /$'0 , "1 ( /0
**/O /05-/0 # *' % &6 &I && *& #13/ 3 &( ,(
#%08&4 , 22 #, ' 1&%#," ! capillary wicking & /' "& 1
- (220 (P (&# 13111 220 # " 1'6 & &,
o2& 1121 evaporative cooling,'! !-, B B O t2&!

"& "2 11 & I' &# 1.3.12.

Condenser
Section

Evaporator
Section

1.3.12
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g8 /! " %6&'UO ‘& & 1&*&L O * 120 "
"4 & / %0 heat-pipe. 3 %&# 12# "6!' &
*& (&0 ! 32" ' & 1l & 3 &[4+ &4
2&! 0 .8& $0 , (20 L1000 32'0 + 4 I $& "&!
I '+ 0 r#0 o+ 1 1'& ' L& .$210 /,'&#
I2# "6& &/ "&U( ! = .2, I 1) | heat-pipe
%/&IM&-, & 1 (22020  # .%*& &( [ &# 131217 &
( & % /&&( 10,/ ! 5 1 -(&/0 , ~'3/0 &
10+ &0 2&! 0 . & "&# 0 "2/111 O "3
+3/&# I,(& 3 heat-pipe " I-, Cong 1l 10 .0

*&*& -0 #'0
http://en.wikipedia.org/wiki/Heat_pipe
http://www.cheresources.com/htpipes.shtml
http://www.heatpipe.com/heatpipes.htm

BOILING
PT. AT

ATM. USEFUL
PRESSURE RANGE

isnitig| MELTING g
PT. (°C) (°C)

Helinm -271 - 261 -271 to
Nitrogen - 210 - 196 -269
Ammonia -78 -33 -203 to
Acetone - 05 57 -160
Methanol - 08 64 -60 to 100
Flutec PP2 - 50 76 0to 120
Ethanol -112 78 10 to 130
Water 0 100 10 to 160
Toluene - 05 110 0 to 130
Mercury -39 361 30 to 200
Sodium 08 892 50 to 200
Lithium 179 1340 250 to 650
Silver 060 2212 600 to

1200

1000 to

1800

1800 to

2300

1.3.12 (http://www.cheresources.com/htpipes.shtml
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& & 0 2&"# |, 22 #'0 % /& &( I heat-pipe

JH 28 ( & - "r&# O ) 0 . [ &# 13.13
528", +3/&( /' 1) ' heat-pipe ,& ) . 11$2/ '&
"22(,"3 %&( M-, &, 1$!, I+ #I ( , & "#
I " &% ! . . ! heat-pipe"# 0 1 &' "I
, 2- "+ #/10 &', 18& " '$ & H I' 2#,
+ ! "2- & Lo# " % &6 "& heat-pipe'
'3, 3+ " g (v 'o [ 5/ ,&0) O 4 ' "
r'$ & , & "# ! (22! (' " '3, 3+ & *&( M
"52& I+ ! . x&( * ' (221 "#  fins,&0) 0
"('3 Moo+ M- -2 3+ $0 '& 0O . & "# &0
& O "l (! heat-pipe ' & |  Thermalright

(http://www.thermalright.con)/

Heatpipe cooler
Pl

HEAT-PIPE
[ CONTACT BASE \

1.3.13

"4 208" "1"(+&  "# [ Thermalright $& , #%! /'
IV #U & ) 0 & #%' [ 2-/ ,Uu( /0
+ #/ 0 fins /0) 0 .8& "(/ & 28& ) 6
heat-pipe"™ 1% 1- ' R 1 "3 &, 2-! $0 /0
) 0 (&# 1.3.14).

T e
PAOARA R B AR A R b ahahh

il

it

CLASSIC
COOLER

1
"
- i

HEAT PIPE —3cs
-
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.. HEAT PIPE FITTING

1.3.15

P &*& /! & 1 1M+$/ ] 3' heat-pipe &540 "('3 "# !

"&1('&0 "10 , I' ", #30* %'& &/ &# 13.15."/0
&1 " 1, & ! (22! (! 3 heatpipe" 21! IS

) "2l #1"# fin 1140 oo 3y heat-
pipe '& $ & 3 4 ( ,10 ! 32" " 1" & I
5/ ' .,6 & ! # " $%'$ & ' & ( ,0 !
32'0 10" *&"'(  fin' ["4T & N B

7-1 2 1'&4 "21& 4 31
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& "1"+& 523/0 /0) 0O 1&$+ ! (3 ,$!10 /0

"UI$O ) 0O M ' &1 5&# ,%/&!M&+ ' '# heat-
pipe & ,(2& " "(3 240 H O HE&& & .+ I $+0 & !
[, I"e$//0 1 & (&# 1.3.16).(2& & ' $%', $
$! - &0 & ! ,$+0 [ &# 1317/ 528", 1"+ [$Y

& J& 2% .1 %! # % +0 ($%!" i

' % & "# (220 & 0 # , 2= 0 )$3 [ &'#/ /

) oM My @2 M+ #I0 (3# T 2&
112! & ' buffen™ /% , 1$r & "12- &l | " OH&
, &0 5&$0 ) O , fin. fin"& "$%!' (" ' ",
"6, [ "2(& Mas// 1, 2§ ‘& |+ #/

ol & , 1% & ! "&5(22" , & " I ", % " &% |

" - gl 1 &l & $1&0 0o .&(

1, @ #1/0) 0 & ( '$'& !, (2 5(10 /0. 2%",
208" H&% &6 & H#O0 %410 3 &( ! 1&- 4 ' %3$ &/

) v, 182, B A 120 %/&M&H+ %2#H0 & T
02#3 ! #&'& "2- 5-0 &*' + "I M+ [+ /

) "2&# 0 J/ &$0 "2$0 "I *T $W!' "0 " & &( !

socket! ". 2o B B O 2- I &#

13.18#1 & * % & ! &&#clip $3/0 /0) 0 (3 I J&
#'1  &5&4'& &0 * "(%! 0 "0 /0 /& O
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|

B wi

\ .T;I

/

*& & ( $ "# 2 review - roundup ) 0 "I $25
$10 B3# *&*& # #' (http://www.behardware.com/articles/568-1/test-
25-cpu-coolers.htipl '& ) 0 "l %' &0 2- 0 "&*# &0, */2*
S &$%' ' ", 2- , $0 , % / heat-pipe.
"30 52%", & ' &# 1319&0"40 +$&0 $%!''" ) 0 "

%/ &M&- [ %'12! heat-pipe.*4 ' '1$!, #& % [/ 3' heat-
pipe*' " & 6 & ¥ [ )/ ! ", 22( "(%!'" 2- &0 &
& &0( O 1& 4" chipset 3' ,/ & 4' #, & & '0 2/'-0

* 10 . & Thermalright$% && Tl 3t M 2-" 1" &0
"3 /MO0, &%/&M& "& J# ) 0 , %'2! heat-pipe.

TTIC SF775-2

]
LE]
P
&
'
i
=
i
<

Coolermaster - HyperE+
TTIC - MPHTTS-1 - Stock
Zalman - CHPSTT00-Cu
Gigabyte - 3D Rocket Pro
Cooliay - Sunflower
Aerocool - GT1000
Codlermaster - Hyperds
Zalman - CNPE7000-Cu
Scythe - Kamakiri

Thermaltake - Big Typhoon
Thertmalright - ¥PE0C - 3412 MNI2GLE
Thermaltake - Sonic Tower
Thermalright - ¥P120 - 4412 Fr2GL
Thermalright - XPO0 - 3412 MI2GLE
Moisehlocker - Cool Tower - 54
Coolermazter - CI5-SHDPA-01

Moiseblocker - Cool Scraper - 4412 Fi2GL

HEAT-PIPE

1

.3.19 http://www.behardware.com/articles/568-29/test-3h4e
coolers.htm)
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1.4 Peltier

& ! $20 1 , & %21 "l " $/ 1999-2000( %&
%/&M& & & [ )1 3 "22&4 . %12 '& '3 ,
I #1,  Peltier. / &!"1& +/ & "4/l 1( I & & & .12+
%/ &1"& & 30 & /", 1I( 63&4" ' (3 , 40 &
+ % /2 + | .

6 & ! 1&#," O#1 #' L [2 &# - "(& $ #
1 o*&1l &( ,$ 22 " $22 & *$ .- 10, #
*/ &! & & *&U( * &I , - 3 *1 $ 223 , "I$2, /
& "2 (! #0 $ 220 ' & - & '+ &540 "2 (|
221- $221 ' '& 6 (&# 1.4.1).

( &# 0 "2/11! 0 :http://en.wikipedia.org/wiki/Peltier-Seebeck_effect
http://www.peltier-info.com)

Cold

i+
H“' —— Iiuput
Peltier cooling
14.1

& ( 2M& & , 1 &( -1 &34 "M "&21!I'&
& 12& " 2+ #-48&0 "2(0 (&#0 145 141).8& / &
2 ( & I)% &1 (22016 . [ )/ "2&4 5 1,
"+ [ $ (, ro2& ) & o )%
2 1" & I " ‘4 /6 L, r)
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=
z
g
+
-3
= (]
E ENEENENNEREENEEERER
2 el —>
-— 3
141
(231 -, 10 "4 2&!' 0 C#0 Peltier '& ' & &( !
& % /& &# . '3/  -&%- (watt) . (&  #! "# [
$ / (Amben,#! & "# [' (/ (vol) ! - 10 . /['&# #2! |
"L I "6&, #! | 2&# 3 [ & 34 ,#! & ! $ +0 #2/0 /0
0 . /, "% 6!'" %12& - , '& #& ! Peltier% &6 &
$. 1111 I b R G '(23/ 12# 2/ | !
"21'& . #3 0 /| *&( & 630 ! '& ,&3,%1 . "&"2%!" /
+ ) e & Ir Y% "2 (M %( ' 1(& &
'1&$0 &$0(&# 1.4.2), (& / "&+/# 1- 1&, (20 *&1!$0 [
+ ! * & 1 "/ o 2& # "#! + #/0 "l
'25(& ' "B2& ! " &5(22!' /) , & 1 (+1&, /0
2#,'/0 + #/ 0 e, & 0O /06 0 "2 (0 ! Peltier,
(& # * 1200 - %( [+ #/ ."'( &' #/0 /0) 0 .

1.4.2
I Peltier ! 21/ .$  "# 10 " "(3
2410, [ " K&+ & (221&"&1" &1 "l "&1  2#1&
r& $r& #&& ' M$ & ' 2&! & 3 ( L,$" ' $%& *&"2
watt 23/ "woo( "M 2-&$0 ". 0 4 2&! 0
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8& 4 ' %&( -2 ' )l g '&(0 Intel PI ,
., '$ 0 '&$0 <1 H ! I Peltier $!&0
2310 22( & (22020 ,$+10 .22( ! &# | "#52/, ' #&
*A ¢ #&! Peltier,m ' 1(& & Y&$0 +, 0O %"
"(%&/ (2202 #31 & I "#U/ 3 M& 3 ( "#'
#l + 1+ '$ Io1&#, /0 M/0 L&
$%!, & &# , ! 1&#"M ‘& *& , &0 #0 " '# "
&1 & $ M & , 1 #H L 20 & ), (& HW&H! 1& #
1 2(%& " "tx " (3/0 .8 & ! Peler 21/ ! &
, (& 2%& 0" &"4 &0 , 12(%& ' #! '11( [ )/
3 208 4
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(-

Iyl 5, [ )/ 3 1212/3$3 23,(3' "I
(% 218 0 $& %/&M&Y 0 ! "# . &% /0
1,00 U olotl+ R && % J&&( ! . '& #
g & =120 Y, &*& % /24 #10 & | + # -
%3/&#/ | '& & "# &0 2- 0 (' #%& 2- | 3 ( 2&(.
(&# 2.01).

)# O HE% () %l #-1%! )

2.01 pttp://www.overclockers.com/articles60p/

1! S , +$,'/0 &"(3/0 ) &
3 "0 '& '3 &/ 1 ! , -0 13
1L/%'$0 3 "284' $3 & 2181$ | "&&- ,0. &% &
A | & [ )/ 3 "2&4 56 & i,
"ok L& &% 2181$ | O ,06 '& !'#,
/"2 1 & ,1$ro ! «4,  »$ 1 "& (M $%'O0 [
(22/2/ ), 18! 28 ( ' + #I ' %41,0.(
"+ #/0 & 1, X . $ 1202/3%1  -23,
"%, 0 L, # ! -/ " o+ (1, ,+3/&( ,&24' 0,
+ 18 & [+ H# Lo . & $' (220 %4l & +
"5(28& [ 2# + #l 1 " | v &5(22! L (! -
& ' 11,/ ""3/ 3 13 1 $0 )%&! ) ! "
5 & ! "I&# $10 1 1&1 & # . I &( ! )%é&!
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tHEO M S L T2 1B+ Lo« »t# -3 %[
%, M$2., [ )0 0.( ‘& I, & *4 ' %'
$ 1202/3$1  -23,  $%!, ! *&"$2, #30 &"&'.

"k (1 2&# 6/1- & 1ot /0
+ #10 %/&M&A'0 ! ' # ' 3# . 1&( &24'0 1&"41& "
(! &. 1" I &$ 0% /0 - [ )l 3 "2A& 4
g 2 " % * &l [ & 1 1#!,

http:IIV\./WW.over.clockers..com.au
I 1 & &# &, 2- ! $*10 1 #6!"O0 ry-r , '# &,

S [ 2- |+ #-%3/&#I 1 - - &, $
LA /0 + #I0 L, & "B I 0 & (220 '(* )-J0 .
5 L% 2# 1 ] IR N O
+ ) I %41 I 1M1 5 & 1 M21& 0 ,0.! *& (3 #&

$%&& /1 " "3/ 0 D0, 22( 1 Y )0 I *# (!
) L J0 2% Y243 1 #& '& , & "# I -& ¢ $2/0 /0
+ #/0 &5 & '+30 $3 "# ! ! . .0 "&$& '

%/ &1"& !, , 20 "‘€1(&0 + #-"30 . *& &
2 + S 2- Wt (1
2 & # HF &), ) "%/ &I &

(3  + .8&1, o2& |+ 2&!-
"%/ &ME & & ) M20& . 1840 %/ &1M&N-,"
26 (1M & [ &# 202."& , &( 2&( '& ') ! ! block,

[ '2  (hydor L20 ),!& 32'0 2(&%,1&"',& O (cooler master) & !
ol 2410 3 284 1 &( FT O '& 4+ # H#'30 +# T '& &
P + %/&M&MH- #2 -, *#)./0 "21&

hydor 120 s QAHNAS CLEARFLEX

WYTEIO
MAEZY FORD TRANSIT

BLOCK BY
ELEVEN

e b Tk 1'1..

,"F N " KATTAKIA
1 e £ E ANQREG KOYTI

=
TANK BY, REFWRES |
EI—EVEN W"l'-f‘N.lﬂie\;E:‘fl-l:r]UE-kE.C'L'}I.Tl.l ."I_ .
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2 $3 "30 !'#

7-.1

2

Reservoir
or
Fill Tube

Radiator

Waterblock

2.04
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12&! 2

& ' Mg, $%! ,

"l & ! s21 1
+$1, #E&$W!, , & !
2&! .80 "# 1+$ 10
R I D N S -
) "O&$% &! CH#H &' 4
121 2/ 3,$' 24,10 , /'
2 %L ) & 2&(
& *&$% &$%N& 1(& [

-23, 0 /"3
" I ,#'30 & /' " "3/
L&, [ (M HO & -
-0 $% & & !
e %

| 24,10 "&! [
%-1 . (2& &

[ - 0+ 1(&

+ & &I I 10
&I1"0 + '& *&1l &

10 2#,'0 + 3

7-1 2

g 4'

22(6 & '%40 +40 " (&
—*&(* 1,10,

"21& 4

(&# 2.03, 2.04).
"# & +$1, '

0 '20 #
0 &.'( ! '
$% & & + |

o+ & &l

C#1 el

1212/ 3.$3

40
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2.1 #

& 1,'& " #1( 286 ( ,&0 *#) .0 &
&&( (" & $ "W o$ 220, & 1 M0 1 $ 221 M
%/&"& & . 3/&( , (  block ' 3 02 H & |
) 1ot o208 4+ %, [ 2- [ ,1( [0 + #/0 !
" &5(22" . "(/ #30,0 1*/ I' % | 1 99% 3 "&'43 |
%2H# # $& & 22#10,1"410 ' #& %2#0," ' "

2- & I 3 block & 1&( $%&2-/ + &
U Yl 21,08 L1 2 1 112 & [+ #-3&#[1
(&# 1.09)#30 *, & | "I 128& " 111 r$
2.1.
2.1,
*o10 2#10 ' 1 1&# [0/2 #2110

(http://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B5%CB®%CF%84%CF
%81%CF%8C%CE%BB%CF%85%CF%83%CE%B7

#3 1 &l - &S % & $ # 28 (, #
%/&M&- & *&11 &( ,$22 "/ "1 &$/ " "3/ & |
21,81 & ! %2#QH.& & 12 #2/1 ., *( " 2% ,
#'30/ *&(53/ 10 (&# 2.1.,215). 2-/ R VY
"+ &*&4 4% 1 # & [ 13 121,80 .
&$/ 2-/,55 ,.1-& ! #10 %30' "!11$& (&0
*&1$0 f o+ .&  C&U( . @& I (L, M
%/&M&-, I "21& 0 1&*&1$0 [ + H0 %(2 &
block — 2! &'$'&! ) ! - &/ %(2&! block-%(2&! ) ! , '&
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" 21$0 $%&2(%& 0. # 112 & | I'H0 #& ) %$ 30
| 28! 0 10, '& &'( ' , 1! | " &5(221  M2-
L 2- 0 MH#/0  + #/0 " $0 M 21 1212/ 3,
24, " )0

(http://www.ocforums.com/showthread.php?t=187162
(http://www.rage3d.com/board/showthread.php?t=338868
(http://www.xtremesystems.org/forums/showthread. phip36333).

i) " $

‘& | oM $%& #2000, 18 & I+ #/
L&, e 1 " &5(2I .30 & 1Y #O16 # O #
0 J%'0 )% & "4 0 ,$ "# 1) 1 JO, ! "I 1 "5+l
#11'& 0 ! #! &1 $0 ! "&5220 “# [ /]
I/ L 28& ' ) %& J%' ,$& & [ " "3/ J0 *# -
YJJO 16 #'H# M 1-& "#  1212/38 6& "3 1) 1 #
& .\ % & . & ot L) 8% & H
'& 0 M I$lt 1% (3 1) !

2.1.1
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5&( H&( 1&% HO) ! *#).J0 (1M ' *&1$!"
& #! " ( HO 1& ! ) '& .0
M0 - 840 : "(%!' *! I"$0 "# &M O "'& &5 '& !

H L) 1 28&] 3 M3 (" '& MO $1M0) '22( &
(&# 2.1.1).
2.1.2
&0 1"$0 $0 1 #6!'" # MM+ 1 & 1& 320
&0* #) .10

B . & &(  8&2(, & &O"MIGS0 T Gl 1) 1
wolgM 23, 'l ,$3 3 32'3 (&# 2.1.2).

2.1.3
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)$20 ' ' (9% & "1 MM&SSI0 #10 & $0, 221-
©or1$1 & 30%.,'$0 L *&CLI& 2(& . [ I # 8% &
$ " $0,*€%$' 0 / + #/( ! 1 "&522' , / 51+4& /0
"0 (&# 21.3).1 %, 10 & "2- 2"# (%0 & % &(
(20 MO, t$ A’ 22 0 &, 248 |
"g1(& "10 10, / "'' . & )$20  "2- "(&0 " &"4 &0
&+ & ., "21-0 %(2&10 32'0 (&# 2.1.4).

2.1.4
2.1.5
L H&& & 2"( 122 %2 J1&* 11
1"" & &0 )$20 & " (! "# S0 | + #/ | " &5(22!' |
2&! &#0 10 #210 '& ' (! /o&1(& +,1"30 .l val
" g 18&%0 10, #! "& 2- & %( & #
+40 , 24'& | "&1(& . "' '& ' 1&% fins /0 #) 10
(&# 2.1.5).
'& 1'# #H&H#H! &, (20 & 1) 1, *& (&0, &#! "&!
‘& /" L o#l o, 2- "TeE & "( + #/0
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oo (& " &5(22! . +#0 " 30 + #/0 !

" &5(22I" '#0 ) ! (& , I %/ "& 3 . &  # (223 1&
* (&0 '#0 ) ! & *#)./ "121 & $%!"  "I"I&/+ ' '&
"122"2( & 3 12cm, 1I- &, 2- & & O "121& 4 &
12x12cm.

i) 3() ! 1" $"
"30 $%&!'1 + < T T W L L LUy P
"1& &( ',& O M BY+l 2o/ "3 0+ #/0 . &0
"&# 0 1$0 1&'.& O I '& %24 114 & &
| 2(%& ! ! +H# 510, +40 [ "(/ $%&"*.& #&! "1$2, &0
+.1"30 (6 & && ol % 2&! 0 3
‘& 3.
(%' &0 * | & [ I"+$// 3 '& 3 (3 !
) ! ,1"410 " '& '3H#0 , [ 1121 push+$2&0 ',.& 0
M+ 1 & $ &4 T "4%1T r$ (3 [ "&I(& ! ) !
.10 #10 '& ! ' R VAR &6 & pul, /
! 1 '& 0 IL( " $ % Mol )y 1l &' "3+ |
" &5(22! (&# 2.16). $210 | 2- 10 % #0 &  #O , [
", push-pull"t *(6& &0*! " "(3 " &"4 &0 . o
2 "3l 1&g & 0 M+ & & &0 *! "&1(&0 !
) 1 #1 1(3 "13+ &3 5(& ' $ .'& 1% / &
"2, & SHHMO & [ 2/ o+ #-"3  (&# 2.1.7).
2.1.6
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2.1.7
i) ( —

'& 1& 32/'4 &0 1& "0 g " $10 &% /0
x# .o, [ 2% % $0 & /1 1 ey
) | block & "3 (&# 2.1.8). $'0 "W &2& #/,
"I/l *&1'0, & & 2#!0 &+/& 0, 22( 30 & ' M1,
239%!, "& -12 /1 1 'L &' & (  2-& 2( &%
4 8 . %l & % /&&( !0 '&/ 3 &
&/ 3 & *&, 10 .:! "&2" '& | 3 &  *&, 10 , #!
(& 10Ut 22( &4 & 1V N L " 0 $%E&.&H&
| "& (22/2/ 3 &  *&, 0 32" " 0 *'& ! 21
"$2 '& [ & ', ' 3 38 4/5 & ' 0 " $%!'
%/ &\M&MH | " 2+

& ' 2- /1 rs$// 3 327 &1 $/
24,10 |, %/& &I, # /, nore , 4
.126 & [ ! 0 M+$// 3 323 &' Fer & 1&
€ 1$0 1= "# 1 -23, . '& "I1'$0 #&& 32'0 *&$! ,&0

"0 "$& %/&M&- & # ' 18%/0 *&,$ !

2.1.8
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iv) 3(!'$
2 &L 21/0 L % 1 -23, [
X2% & $0 M0 IS T %.& N R T )
&(, ! -23( ,0,%$%& ™ &, $IM &IMO0 1 #6'& &
32'0 ! 24,10 ."2$0 '20 - 5l pet-shop/ 2 &
1) 3 M3 & Y (%l %L 1840 %/ &,1M&.$ 0

%121 0 ,1& 2&$0 '20 , 1 3 (&# 219) &1&1!'&$0
'20 (&# 21.10). *&1( '0 '& #&!&,' "40 5 6'& !
1&H#,MN 1 #2104 1&*- 0 1 1&#" 01#'! ' 10

2.1.9
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2.1.10
% /& &( " *& ' &'20 & *1:1 "4l & [
<10, L, &S & 20 & (4, &(
"# 600$302000 It/h.! *- | % /& &# '& ! ')3&# 10 ,*2*
N Y Y Lo & (T /
'3/, "# 1.8,$%&10m. 4 - A, &0%$"1& 0

%- / bl & *-',/ ‘20 . 0 "4 ,'1$ & I "#] !
Yl 3% &R & &%/ *& |, [ ' %#! ,'4 |
*- '1$ & I & '#/ /0 '20 ' & ! "#, %$30

J1120 0 *&*1L0 . & "(*&, ( $%!, & '2 , ! 600th& "
L& $ *19% 16002 3+ % & & 4 ST #8&%[&1M&-

$ 2(8&% & " (*&,  *&,$! 10mm.( 22(!, *&, ! ! 2( &%!
0 5mm# ! %% 1.0+ , & "(2& & 4 ,22(1 %/ !
Yl o+ & R&M2(& MO MY . # 12& I (/] /0
20 ' (  + /A T B M1 & *1$0 #1 [ !

L& L@ * 12 2#3 '& (3

, & "4/ /0
** /0 /0 '20 .

V) (#

& &#0 ! #210 ! ,5/+(& [ & 3 -8 !
- 23, & ' .$3/ e A L T "# |
- 23, - (0 T&1&Y 21&1% ), *&# &'& 585 &!I# &+ (%N &
$0 ! -283, r"41r -2 2&! 0 v ,#" *2x | !
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"HO(&# 2.1.11).!"+ & & # &( ! -23, "& "# T
* /0 '2 0 .

2.1.11
2.1.12
I %, &,$+0 ! ' *& 114 & ' , &'( 0 ,0 (&#
21.12). " *' 0 "F6& ' | (1, #1& 0, 1 '&
& "2 %&IM// Lo, s &S 3 &H# %4
( ,( 4 * "& " [ &3 ' "1 1 -23
49
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' $%&$5&, &% &2l #2! 1 #2! -, Lot !
(& I "#/ "l r-23 ., , "$2, " % &6 &
"&H#HT 4 &' "$24 &+ & &N P #

vi) block

"2 L&l &H#E (& I ) & (], #
"$%& #2003 0+ #/0 "# 1 (! 1212/ 3,$'!
- 23, oM 1 #6&,, 1310 N N A
(ro ot 220284 , &0 #) 0, + *- "30 #'30 $0
% &6 & ' $ & [, 11( &0+ #/0 ! "&522' ,$ & &
block% &®6!" & ! '# & [, U( 0+ #/0 1 ) | & "#
I &5(22! .

2.1.13

3/&( , ,$2/™ " 6' $ block'& .0:/ ™0 &/

$.1%#0 (1& #21& 3" "3 " tr22( " & $0 " &"4 &0 ), "
2M&- &, # o, 1M M+ 1 & "('3 I upperplate.! upperplate
‘& [ "2( # M+ & # & "2 "3 ,$!0 '#0 block.

#210 /0 ‘& [ ™/ ' block, ! -23, Yl 3 &( !
upperplate1(* & , ! innerplate.! innerplate '& ! '#0 %410 ,$ r

M+ &$% & ! # (I 2&! I 24,10 .1 2&#
0 10 '& '+30 ! %2#Q ' & (&0 " &"4 &0
52$"1 , 3 "4 Plexiglas (& (22! *&(1" "2 &# , "1%$0

&0 )/2%0 + ! O & 2#!'0 2&+/ 0 . ! innerplate, / &( ! ,
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1(2 &!

1 3 &( I bottomplate. #2!0 !
[, 1 "2 ( & "('3 121 2/ 3,$"
22/ v "2 ( '& 5%% & "# !
innerplate#"! 1$& [ "1
I 2&# 0 I bottomplate ' & + " "3/
I "(/ ,5%$5&,! *& %3& #0 #0 *'
e +40 ! innerplate '+30
bottomplate, upperplate.
-& & & ( I
3 & %* / bottomplate,! "(%!0 !
bl : "# block. 130 #& & &0
222!, 4" & & " (*&, , 9% block, "2- "
&4 & ' %-/ e !
" %- "(! 1$ & [ + #/ I : ! :
-, & ! "(%!0 ! bottomplate'#0 block '& "# 33$3010 mm. (3
3! block '& ,"('3 +#0 , 11(0 " '
22! '& "( "2- & #0 & *' &0'( O
2.1.14
7-.1 I'& 4' "21& 4

bottomplate ' & *&"2#0 "#

(% & ,$
I 1212/ 3,$'

'#O block '& :/
& /

+40 & $' Dblock,
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8%!" "& & &0 #'"1& %*& - ! 3 &!- I block.
"410 & ! "&I&0 (&# 21.14)#T V' # 121+ &%/
"l $ O # 2(& & $N&! +1&,$/ I*] & $.I*I I block.
rom 3l " # *& %#,' % H# 2(& , ™M
& &( , 240 I *&* % "# block, " 11( I
2#,'1 + #/ reor : 2(& -'2& %! &,$'
"(%!0 '(2! I % &1 # 0 e 2 &
*&* 1, N I block, #! , 2- "+ #/0 '
"1l & g o &S, /0 &,$'/0 %* /0 "1$% & "#
L I'H0 #&/ + #]1 "( & "# &0 ,%0 . &%/ %* |/ /0
o "#2 " & 12/ I , 8% &12280 50 . #
/, "& #&" #2/ | *&*, N I block, ! bottomplater’ '&
+$/ 0, 4 & [+ #/ "l "I < T A !
% # & 2-1 "V *H+/ I "#52/, #, ' 0 I "(%!0 !
bottomplate,, "!'$2 , I bottomplate' " oI , 2-
“"( + #/0 $&4 ' J+ 2(%& | "#] + #/0 "l
"I & Ol H# L& (P&, ,$3 #& ". O ,0 2-& 100
watt+ #/0 . (3 "&1('& ! block " 11( 88watt ( ,$! #! &
" 13+ L "# . #3 /0 *', 0 /0 %* /0 ' '"# * + "$& '
11 & & 88 watt'$ &0 . "1 & H#2&0 60% = 52.8 watt
¢ /1 '/ 5& 3 &+4 & & ,%/&M&- & & 2#!10
110 ).t *&"2 &(!, ! (%10 ! %2!- | bottomplate,# [/ 5(/
I block + " oI "&# + #/ "H# %& ( 88 watt,
J&&( & 5%" & # #' + *&"2 & I "(%!0. # $%&
"1$2 2& (! # T "IN 88 *1.05 * 0.6 = 55.44 watt.

2.1.15
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.10 #10 %*& ) 56 & [/ +3 /0 # 0
K2k Ml C1 Y, | +3 3 fins, #'30 $%!, ./ &
A ,"14$1'0  "&# O $0 /' 3 & %* | |
block(& #  2.1.15). Y %*& - *' "(%&
"IH& S M0 & $.0%0 . & * "I "#  &O*1 *&#10 | block
S & L #2210 &H [0 18% . I %* |
(1, I 2410 3 4 3+, L H# (&, 2- ]
%-/ $ "# $0,, "$2, Lr# MTHl/0
6& ! 90%.:! "&I2"1 ‘& I&*&MHNI& ! - #l (&
%-/ ! ‘"1~ .1 "(%0! botomplate'& ! ( ! *'# 2"# ! |
(, ! R Y YR "l #1/ ] 0 + #10 "¢ 1 #
&' 0 /0 %* /0 '& [ * 12 0 | block &/
(1 % /0 '20 , ,@2 ! .! % /&&# " 22(6& &6& ([
w1/ %0 block™ 121+ [ &S/ %* | , '& | *& #13/
&*&(.J 3 fins ! 3 &# | . #10 fins '1$ & %, "
"(%!" 1 3 &# ! block. ! , 2- 1 "ll# 3 "&43
%, ( &6 , & ( 'H4& & 0 . 2&( I (
3&  %*/ ! block#! , 2- / &5 *,&! I
Y1 440 # *&$% & & #! | '#  1(" & "&1( &0
"&H# O $0,#/ "&# |+ #I "I

2.1.16

& 22/'& "!"(+& wor %/ &%(2/ [!-] - Eleven'!
forumwww.outofspecs.gr't  *(6& & !0 *!I " "('3 #10 %* /0
& "312 & "# 20 | 0 '& ! block, /" I, eleven
crusader./2* | " #21 " 12! + [ *- 1 " "3 %* /0 ,*'
% &6 &*' ‘2 & ' 2&! & & "I "I #1//0 /0
+ #/0 1 - , & y( "t " "3/ L #
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12& 2 $3 "3 0 ' #
&$% & "# ! $'! I block, (& & -2! $ "# & *&( ./

I &*4' %l/,( 3 & $% & "# ' 3 & " (&# 2.1.16).
& 1/ &%/ 22'& 211, ] & & *1&, ! vr-zone,

$25 [ *- |  +$/ (http://www.vr-zone.com/?i=37&s=5)&# 2.1.17).

2.1.17
2.1.18
10 & 2 10 #10 %* /0 '& [ " "3/ T #
% /[ &1"&!-, ry # e I bottomplate. -" ./ !
innerplate *4  '& "% 3& . ! innerplate*/ & - & "122%0, "12-
& $0 -"0 &540 [ 1%l N R i T %/&M&E & &
"& ()& 1 *&( ./ "& micro-channels &# 2.1.18). ! '# ,
*& %#,'l "# ( ( '2& , (& 2! &+&( ' %-/( !
"1l $+& "1 , ! bottomplate. ! bottomplate $% & ' & (
"+ /$'0 & $0 1%3$0 &O!M" 0 ! " &( *& %#, " ' # 2 &
, 2 %/ . *&( ./ "(%& #! ! $ ! | bottomplate, (
F'& 2+ &' $% & ! "# . I %*/ | '"# &0
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1%%$0 ! bottomplate*/,&! & $0*'0."H +( ,+, & )/
;&L ( I N % & 30 %'!'& . -&!
, &S/, O /0 %* /0, '"& [ '(/ % /0 "5R2&( *' 0
‘20 ,"2- , 2- /0 "H "+ % &6#, ' Iox- #"1
%*& - .22 &I & [ * 12 0 3' micro-channels,
#'1 % &(6" & &*&( 2 * - I I( ,#'30 & ! I'#0 #&
2#3 /0 #/ 0 3' micro-channels + & 120 /1 10 "#
(2 e (& T MM B 1 J& & 1", ,0.
F& ( "1$!, #&! "410 "I "&#H/ & 1(,! r" (3
%* / ol 2#0  Cathar&* 0 ! overclockers.com.au.
2.1.19
"+$// 3' blocks"('3 1212/ 3,%' N &,
#10 . "410 '&, 5*0 & 2 & ¢ /.,]& ,0 $% & (22/20
"0 -1 "# 1 socket! (! S+t "3
%/ &"M&!- & (22/2 clip, ‘(2! , ( "l e &0
#) O (&# 2.1.19).
212/4"M 0 &1 0 *#)./0 ,"$"&"' '1%$!, #&
g "l %/&M& & ! -23, N ' '& "2# '# 5-/0
1&1"& , %' #'30 # "I %/&IM& & 2 & ( * , T&#0 140,
*2* '# , Ph,/$ . 1220 % 0 "I+$! I "# "&B&N&( & T
"12%$,// /0 ‘(" ./0 & 153 "% [, #%!" % [/ ! *& ' I- |
121 &, , %3 &$0! 0 , water wetter. ! 2 ! "2
T+ &# O TH# T )%& ) /%! v , "TooH, ' #&*&"2 -
&O6&I" & #I "I #1//0 /0 + #/ 0

(http://www.redlineoil.com/products_coolant.asp
http://e30m3performance.com/myths/more myths1/Waltktter/water wetter.htn
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2.2 (#)! — (#)! % " % "™ -1"+%

' 5 &# "21'$ /, % /0 ,&0 *#)./0 ‘& /1 2- 1 )l 3

1212/ 3,$'3' 23,(3 0. # 112 & ' & '#I 3' block"
" %- I 24#,' + #/ &' I, 1$V g
e, &(C Y %0 /T, 2- + ,1%3/&#/ "# 3 (
2&(, /1 , 1$& & # %- ,, [ 5'+& /0 20 ' ) I .1
) ! 2#3 .1$/0 "&1('&0 &, 2- /0 "“# 10 "o /0
2#,'0 + #/0 %%/ , &0 #) O , & "I5l/+1- 1 "H#
‘& 0, , 18 & | + #I . " &5R2" . *& &(
"1$!, #& "'( + #/0 ,, |9 watt,"! "l "% & &
& *#) . & (B! #H! &2(& "# & 2 & #) . 8
#/ ,'&# "21'$ [, 112 & &0% /280 1180 2&! 0 3
& 3 , & % ,J2( ""* #1510 & *& & &&  *#&,l/
" $25 ,$!0 ! coolercases.com.uk '3 #/ 10 *#)./0

"11'0  (&#0 2.2.1,2.2.2).

221
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$3 "30 ! '#
2.2.2

# o0 &0 " "(3 &H#O0 - *& (, & |
- &/ &0 "& 0 *#)./0 ("2 2/ ), 2M& &0 #).0 *&1#3'

4 ( &0,,)5 & 26&0 20). - &/ ' & "4
& &4 & #& % ", L) #20 &0
"&"4 &0 "& %(& %J2# O +, 0 .

I (L& 0 /10 0 '&/ %& * 12
Poore$/) 0 *#) 0 L) &+ *& 1 'le #1223 & |
% &( J,$! #10 (~160€&0 "& O 2I"//0  *#.0 ) - &I/
", & "& 21/ # 0  (~30€). ( / /0
*#)JO ,0 '& , 3# &"! &# #'1 ,1 M0 /O *& 10
21 &

7-1 2 &4 M2& &4
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12& 2 $3 "3 0 | ' #
2.3 1] $ % 1] $% % ) e _1ll+%
"#0 /0 " ! /O & " 1T 5, 5, [
&0 *#)./0 & ' ‘2-1, /, % 6!" "!1%0
&%/ "3 ‘15 & 136 H#
*#) .10 & "2 rs$ |/ &( 2"/ , I"#
523/ /0. ! #10 /O &,$/0 2!"//0 $% & ! "l# 3
450€.'2 & (  $%!, :
CPU Block AlphaCool Nexxos 50€ Eleven 50€
VGA Block Eleven 50€ ~
Laing D5 90€ Hydor L20 20€

Triple Blacklce GT360 90€

Blacklce S240 40€

Tygon 3603 20€ 1€
Fans 6x12cm CoolerMaster 70€ 2x12cm 14€
Black Cape 80€ =
"41 5, "$"&' *-, "30+ "I+ [+ | *#).]
! "2 & ,0. [ &, %'/ 21"/ "l + (!,
"1$ &/ & ' 1"+$// 3 2&4 & I" (3 :
LYy oM & L &2
&540 "3 "# | SR B-- - P/ B A B M1 &S0  +$ &05.25 |
I &!- (&#‘ 2.3.1).
2.3.1

7-1 2 1'&4 "21& 4

) 1&

& % ,/2(
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S SR BN LX) A T T N | M (I UL A B
1&- 4 ' 1 #6& (2212 . 1 M+ [+ 1) 1, 5&*4",
"3 ! 10 '& 0O & # .6l "3, 3 #
%/ &1"& !, 12# (2" * 2& & & 1M& &0 ). !
“M$2, 1' & &0&#0 2.3.2$302.3.5.

2.3.2

2.3.3
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1(2 &!

2.

$3

"30

' H#

7-1 2

I'& 4'

"21& 4

2.3.4

2.3.5
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I '$% & "+ 1 r'2 & I *$!, .
o &, 1 ™ 1) | %/&!"&4"0 !0 32'0 ,1!"6"0
% / &,!"&!-, *,&( -1& O (+ # "1 #e! 1%

&4 & M *& 10 & [ 3
M+$// /0 '20 ,4 '/ 1" & ! ! 0 &, 1%$&
K &0 ,2#3 1 1$ /0, #.C 1L 2 1 v g 1& # #
106, Mo (& "T4*0 & " I&#  2&#

"10
2.3.6$302.3.7).

! 2# 1.&! 3

2.3.6

2.3.7

7-1 2 1'&4 "21& 4

/0 '20 rr & I3 "#5 / 3 * 4 (&#0
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8"& I+ I, | block /0 ( 0  1&4' & 1&(6!, [
J& & [ !M+$// ! block ! ", 56" 0 &0 (22/20
5%0 I, # o+ 1 #& # (&# 2.3.8). "+ I I block

Aol 510 (22/2] 10 32 "+ *g& [0 S
cpu-block, /I 1 vga - block.

2.3.8

8%!"0 , & &0 " (&0 , #5!, ! (22/2! , 10 10
32'0 & "$!, 2& 40 & "#21&"  2& (. M0 B 1) !
& T *I I cpu-block,/ $.*!10 ! cpu-block /' *I 1 vga-
block &/ $!*0 ! 2 ! I e (&# 2.3.9). *#) ./
,0 '& $1&/. *&*|, Pt ' "828%/ % . T # o, %#,

o) ! ‘& I % 2# [ + ! Fyorormd /
"% * & "(3 "# " ". $3 | cpu-block,"**I' O I
, ) % &+ [+ I /0 '20 ,4 I $.&,

! 24, 10 0, "# ' & (! *# 12# C31&(

2- | 4%/ & ! ' & I )2# |

/, ! ! 24,10 , +40 !
$0 ' "&21- 2&#"# !'# '5'& "

“10 (3.1 2&# (*&!

'& ! $&, , '# (&# 23100 # & , I' "2& #0
2&! 0 , 4 "3/ & 10 ' M-, / 11 !
hardware, 0 . "l !, I =23, ,0,%%'0 28&! N

& 2%3%!, *& 40 & *& !$0. 1#! $%& 12& / 12& !,
4§, & I M21& 28! Mg & FH) 10 (&#
2.3.11).
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12& 3 $! "30 I $&

3
I
g *!I "I1-10 #10 )-/0 " . (, % 12# ]
+ ! B I B O tO"& %!, #Y T #.. # &, [
*#J o, &+ ) I %41 . r ! + " & (O,
LA -2 R L b I B N £ ",8&41, & H ] [ + ) (3
"# ' I %41 . I $1& + ! %4 '1 #, I
+ ! % & " &5RR2 P M5 & I M21& 0,0, &
(&, [+ Io*3, ! ,0.
%'l '3 r& & & T 0O /0 2"//0
"1$% & "# & & () , M %&M& $& & &%
r )/ .$3 /0/2 &0 '$ &0, &' $& (% I %4 !
)-/0 , "& %(" O & *& 140 [ "1*4) + ! . %410
)% &, & $+H0 "H O, &( 3'&( *#, 3% &
"2- ., 2- 10 %410,#'30 '& "2, &( ) Sl %4 #
<1 , & ( I ( "l "2 I "&1(' & !
121 2/ 3,$' "To+g20, )-d, , #O$%!, "&-%&/I" 6/, )-
'$ %' 1" , I RS , 12 22
(/0 (Phase-Change, Direct Die)'/ 1'2000"%# ' & Prometeia)!
#& L 1(/ “# [ NVentin & 2&( , ", (/ E.C.T.

(Extreme Cooling Technologies)& 52 &4 30 PC.
http://www.extremecoolingtechnologies.com/

#20  [ "31M& &% 10,/ " /0 & 0 * ' #I
& M&& #! "0 + "I , & 10 .0 &O2#!0:
3", & &, "42//0 ! "I<#'10 (1500 %)
42/ #' &0 . . .2#3 3 (&3 *4 & ' .3
"o
2/ + $// ' "1% 5#/0 ! , 10 :
'$ sockets3' ". 4 :
21& 1&" ('3 2#1&4+/ ' 10 % 0O [ I %$*&3'
" #,1&3 /(3 2% ,%/&!1"M&4' 0 2- 2& (, (1 #%&
"240 ' " (! " "('3 V&I , 22( " "&-%!" &
2- 0 "&*# &0 3 1,(3 0 w,/2# 0 +,! 0 ) & *!
% 0 "' $52' &0B( &0 & / 3 & 12 & #%!
$2&.0 1 -, , #1 5 #/ B & "#1 & !, &(0
Chillyl, "# ! forum xtremesystems.org& ! *&#0,0 Unseen — 0
I &(/0 , "# ! forumwww.outofspecs.gr
I '$% & + " &(!, I *& ,0 2I"// ! , 10
)-10 , 22 1(/0 . 1&2!''1  %* /0 - 0 I phase-change'
*&1$ & "# /0 0 #O 1&'1- & & - ) 1 #'30 MM&(
"1 &6 & I &# 3.0L 'U&( , 2& ( 0 '#0 phase-

change '& ! ,"& 0 (compressor) ! 12! 2*&!- (oil filter), 32/'4 &0
(- "0 - flexible pipe, &%! &* 0- capillary line, "2$0 %2!32'0 )/24'
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"&$ 3 ), ! "3 0 (condenser)! . ,& 0 (evaporator) & ! $&!
(&# 3.02).

3.01

3.02
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& ' 1S, Os%!, & "4 &# O+ (1, & 'L
&1 r -2 )-./0 ! , 10 . 34'0 #&! - /( ,0 &
(r , $&,! -210 2&! O .&( " ! )& : ,'& 0
, $& ! $&!',0 # ,$%"0 ' "1$2, r -/ +,1 0
e/l '$%& M & # "2, 1 "3 JHD & )% &.

$30 "H,'N0 +#O & ! 121 2%&l-, 1 1M1 1 &

% "2 21 " %Y & 1 # "M &
121430 ! # "'( "# I' &%& 32' & 2 & ' . &
#1& 226&/11(/ ! &.' (& $& 11 . 22 $% &

"1$2 I # + #/0 "# 1 "&52' . " "1 &S
" "3/ "1 I+ #/ #o1 1212/3,$ " +$2!,

)1, D 2& (! $& "& $1& N ,'& # - 32"
3 &(C Mmoo x&"(C &I &' &*0(&# 3.03) &.'%6& "# [
% !+ " &#0 -210 2&! O ,, " & Y, & !
$&! # .

3.03

"T# 0+ #/0 " *&%$ & ! " &522' #' | $&!

M& & ,2#3 " /0 Fy, '& .4, w ol "#] "
"I 1L( «( r v *& *& R o# # (& T $&
g1 . &" ("0 B B E e I #2] 2&! !

, 10 + 2+ & # ! [ '$H& .
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3.1 #
"&# 2& (" %/&M&- & & [ ‘#0 phase-
change*' 5 1, 1&'( : 2(11'& 0 " (L # '
"l & . && L$ & I I"# #. & "&# O " &"4 &0
"+ H, , ) &(C . (T '#0 phase-
change" $" & ' : &*& "1 &l , 40 "# & & & & "2-
+/ *&*&
") ! (compresso)
‘& 1, LM 22(6!, [ 1(/ ! ! ,0,%2* |
, $, "# $&! # . # & ¢ & , I -/l JO" /O !
I . 8% &, ] &, $M, +40 & ,& 525* 12 0 & [
#31/ /0 3 &0 " /0 "3/ ‘mo . , " ' &
J%'&( %/&!"&4 0§ $5120 1 M "&$6 & $&! $ 2&#
+2, . /v B#2! #'301' & & /' &# 311, ' & , |/
5!1+& /0/2 &0 '$ &0 .
3.1.1
8 1% & 22&"&( ! $520,, I' x&#gr & &[N /0
1%'0 '#0 &' ot rghRls & T %w%2# 1 +$ T &

I 525* &#*1 & ! $& ,6& ' 3 &# +(2,) . +40 ! $,512!
* & "0 & )2# | +$/ / 525* &#1 2'& & ! $& !

+20 6 & & SloM$2 0 /0*&*& 0 '& /
22 /0 1(/0 ! 1 # . 121430 , | $5121 %6&/[ +I&

Lo & #%I' 1 & [525% g ("3 ox g
| 525* ,1 & /525% 120 ). JU$/ " " $%& #
O, s%& 2, I LMo /S
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& P& M "& & (24 & )& & #H2*&*&
0o "/ ,.126 & ! -/ $3 /0 /2 &0 '$ &0 .
2 & '$ & & o2& (S, %I&M& & & [
N2 &H# | -/ 112121381 .
/1 Ire() M 1 & ! %, 311, '& U

21+ & (+ " "3/ ,%2* 1 1$ (3 &/ ™0 &S$.I40
I (3 $10 .

& "& $0 %3 6r'é& *I , (20 /1O '@ o, U #
ok & [ YL L $BI2L. (1, *r & "HS IS
"1 $5120 &S "+ /S L #'30 | " (*&, . /0" "(3
&H#O, # "2 & 5 &! & $0 (&# 3.12). 0 /0
10 & &I1&,"& $0 "I %/&IM&- & 18 & () .- &
"2, 4 & H&& IV U +# 5l % & (Y% ,2# " ¥

3.1.2

*. /! '& & rotary (&# 3.1.3)#'" [ 1] !
,5#2! '& #1& | "l 21+ & 10 &'/ 0 wankel.
http://en.wikipedia.org/wiki/Wankel engine

[ott3l 1 2&# $5121 & & 22&8"&(,$ $ 28 #
+2,) ,2-/0 *&$' "H # ,%& 40 $&* +2(/0 ,$"
&#M &S #N . 2& [l 1 BHA & Kl 34

1%4' (&#0 3.1.5 3.1.6)'4 / 228&'& ! '/ *& 126 & , [

' 512 %0 2 | "3 M (%l 2& Il (&#
3.1.4).
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3.1.3 3.1.4
3.1.5 3.1.6
30 & [ " "3/ #0 5&- & [ ™M & [
# e " B5(22' &  525%0. &# "21$/, & |
VAT W B¢ O I /10 ,#30(223 5'& &
, 10 &/ 0 M 12141 [ %* / wankel. "4/ 1 0
0 /10 & 4, S 1&( 2& & &( 2#3 ! &1 10
#1 & /0 J$/0 10 10. &'$/, 4, @2 "
+HBL (1 & 1 I$! # 10 %$/ , 10 "21-0

& $0 .
% /& &( 3 & 4 & [ &M/ o " , & &
"0 (HP) & !& "1%%$0 !0 )/2$0 "&$ &0 &™I*-'/ 16& [

& '#/ 1\ BH2 ' x& [ Y1 t$r& 1 (! HA&
rotress ot t3r L ( /) 1 &
22 1(/0 . (231 Watt ! & , '+30 '& '@/ /0
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&0 ! . & 5&! & $0 $%!', ( ! #!, &™)
, 3/8 #0 ™I , ‘4 1& " & !1&!  (rotary) 2 ™10 . | *- |
% /& &# '1$ & &0 %$0! (10 1, (22! 0o !
5#21 1 +2(! " /0 & 3 525*3 &# - #1 1 2- |
I ( ,#! ,2- 0 "®$&" ' '$.& ! "& 0 ,0.#3 |
H&I&"&S &0. 4" &  #! "B [ &™) 1 "& L #] & “#
% /&&( ! "0 I, 46 & ' %/&M&- &

2- $22 & & $6 , o, 2= &™Ix-'/

i) 481 * & (oil filter)

'& 1 %'&HO 1 1MI0 M, <& "B I # &0 %# "!,.&0
U T I . &"!,.&0 $0 1 2r& [ "1
o J%&( $/ ! & (525*0, +(2,10 , $,5121) (
22 1(/0 ' . ( J%'&( S %I&M& 1 $28&1 -2(*& &
Iotg 28] 10 %3 0 &5$0 122$0 1!1$0 ! 28"'&# #

, 1$ & ,6 , ! # [ &M1&

| 121 2% $%& M & . $M &/ 3 & |
‘& (2212 *& 1138/ 4 | 28" &# (&#0 3.1.7,

~ -

*| |
"

3.1.7).
182111 1 ¢ *&I$ & "H 0 12 2%&1- "I *&4+$1

1 . '+30 M+ & P e I
13 128 # 0 | " &52,#0 | & , 22&# 4

$% &S "/ 1 L

3.1.7 3.1.7
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i) ") "#(! (condenser)

‘& , *&(.J "# 324 &0 *&0*&$! ,, , (2 "% &0
)2%0 "&$ &OI&IM 0 *&" 1 (+ M+ /$  fins (&# 0 3.1.8,3.1.9).
*&*g& " & $ "3 & 1§ "4l (*&
Mg 6& ! # & 122 [01(/0 'L $&. 1&2!11
/0 0 I ox %818 & "122( # 3 ) 3 *#.J0 "
%/ & "M&- 323 %* | " ( H# #H&! 28 # 0 3
3243 1 "$'&' '$%&, 2- 0 &P &O"# #& $0 3 ) I
*#) /0

3.1.8 3.1.9
# 0" "& %(&! "'30 & 84 & | + ) !
I- + )] " &5(22'10 , 1 M1 $% & "M$2 & /I, 3/
0" /0 V. "BI2 0+ #/0 # 1 "3 ' & #'30 & !
) I &0 *#)J0 "¢  fins ! . & *4 ' "5l+/+ "4
& 0 M1 & B 1&& (), ! ' o1&%! |
"3 & 128, M (%&"3 " (
iv)  %(0
8%!, &0 /! 0 32/4 3 I - /( ,0:
) 1& "2$0 32/'4 &0 (& # 3.1.10), $'0 " 9%2# 30
2#3 #10 & '1%0 &0 )2$0 "&$ &0"&"#+ , +40 | % 2#0
& 2 # $220, + & -12/ [ 1M/ ! (2212
%, “ow$20, L %41, (30, 22)&0, 2"). &
32/'4 &0  $0 % /&M1& & & [ '$3/ #23 3 2&4' |
L#0 .0, #O /0 *&-*/0 ! "3 A
# I" 3 %/&M& & | &% & 032'0 & /0
*& U0 JO H L& e
%/&M& & ! - 10 32'0 . %/ 3 %2132'3
"L . /, “10 10 ' & , 122 &0 #1&0),
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$ " - &0 32/'4 &0 3 21&1$ ,*2* , | % |/

12# & ! & 2(&.

3.1.10

5)1 &% & 032'0 (capillary line) '2,5¢(& / , u( ! I

- AN L ;'3 ! & (&# 3.1.11). % /
' &%!'&*-0 "& " /] & I ' I'',%,20 "28" " /0 ,
" (& ! "30 +H#Io*r "(%& 4 '2 & [
. 1(2& 1 /0 110 ! - % - . & &%!'&*0
32'0 ‘& &*& 2" 32'0 , " $%!'" I &*&H#I
, 1s!! ( (& [ *' /05-/0 , , 22 #"'& &0
&0  "1%O0 "I 't-1 & I 3 &# 1'0,, .- I -
& ! 3 &!- I 32" . 2&! 0 56 & ! &% &30
1&#,'! (52 http://en.wikipedia.org/wiki/Capillary action#"30 heat
pipes "! '2-, I "4 12 & . 11 1 &% &*0
" (& $ " ! 3 &# 1 -] 32" (&# 1.1.15).
3.1.11
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7-.1

3.1.11

)! - "10  32'0 (flexible pipe) (& # 3.1.12)%/&!"& & & [

*& -* ! & , T [*1 ! & S &F& ]
% /& &# | 32° - &/ 2 & ry 2x
014 & | +$/ 1 (2! , &O'(CO0 . - "' &
‘& -0 T 2&%4'°& T %& +$/ 1"'+$/ 0 o, 22(

Lo Cominysgl 6 &, +40 [/ +$/ 1 1212/3 %!
"3 1 Ml o+ 1 #6& ! L& 0 C " &,
22(.&.  #2 W& % /& &( ! *' *&1$ & "# 10
%2132'0 . (2& , + - L%/ &IM&MH - IR
32'0 #20 1 - [( ,0,l 2#10" # *' ' &, '& |
Y2# # 10 0 o

3.1.12
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v) + ) ! (evaporator)
&V (], et & /22 /0 1(/0 ! I- $&!.
.,& 0 ‘& "o o1t & o, P 1212/3,8 "l +$2!,
-1 . & &Y%, I )+ M Lt LI&( ), ,
I block.! (22! (! ! &%!&*-0 32" 2 & I 3 &# ,$!10 !

& , &40 (3 ' '&# [, ' /o "&1(&0 " 1(" & , !
1212/3.$1 . | &%!&*0) (6& [' 6 "&1(& ! L&
L o# M 1$& . ) HO & "$2, 0 "M2- & 0 *&.,$ !
| &%I&4-0 +40 ! # " ) (6 & $% & "1 , /' 3 &
'g1(& ' . & 16 "gUC& 12 [ (& 11
(| *&*& CL# & L& "L, (20 M#/0
+ H#/0 . (0 # v #T 28( & %( & /) | 1212/3 %!
(/ +0 0 "oMe& & 1 Ll #.. (&

Hol o $& M %/&M&!-, Y& &( ," & , .- -10, -505+,-0
21 .1 $&#,0, "2%!", +' & K B R (0 ( /0
"&1('&0 ! . & & "& $1& ,$ woro- 32 I

o .

3& %*/ ! & &S %&("2<H -/,
28 M L& HL S # & L) #0 &M 1 $&l,
28 (, 3 &( '2& ! (&#0 3.1.13,3.1.14).

3.1.13
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3.1.14

Lo# ., L )6 & , +40 *& $%& 3 &( '(2&

226& *& (1 1(/ ! $&!,,3%8& 1(& 3 &( '(2& .

& $%!' 21"&/+ $0 $0  *&1#3 %*& A4 . &4

" $% & &%

*& 1! (
S &
3.1.16"

7-1 2

2!

I'& 4'

#& $1&0%,/280+ ! O *1$'& & &
&0 "&# &0,/ 3 &

(M&O0 "# &0
2"& &0 !
"21& 4

*|
"

$0

I . & . &™" (3 &#O0
$0 (3.1.15 — 3.1.18).& 3.1.15 &

*& 1- 0 822/ Eleven.

3.1.15
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3.1.16 3.1.17

3.1.18

#10 , oM+ & & 00 (3 1212/3,8!
'& *&O, " o# T & M+$/) 3' block,& *#)./0 (&#
3119. .,& 0 - I3+ "&2 & & &*& "#
"2 &# "L [T (6!, enclosure. +& (-2 T
M+$// & &I 1 L& "(3 1 1212/ 3% (&#0 3.1.20 -
3.1.24).
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3.1.19 3.1.20
3.1.21 3.1.22
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3.1.23 3.1.24

vi) 3

‘& 1 o28#M &( & ! -, &' 2&!' & . I |
$3 - "& %( & /) , +40 # "12 & /22 0 1(/0 .
‘& BH &, [ 1120 1SN L 4l & &HT [ & *

I % | #23 3 "3 3 (' "(%&"#5/ ( "¢ I 1),
$& "M %[&ME !, ‘& .0

R134a
R413
R404a
R507
R410
R402
R290
R600

-& % /& &( 3 3 4 " " (e! -/

,0, 1T & r" (3 (&# 3.1.25). & "2/!1! O "l

" oo # ., HO "# [ 3*& 10 M, , '& 1 "0
L L A - T F Y (A R L "2 % 2
+3/&  + U Lo 00 )& !
1202/3,$1 ), | 2&"&# , ! "Ml (6 & & M-, '
%/ &1M& !, & J%'&( $/ ! ,#0  ,0. 0 "1&I1M& &
%4' "112(.&0 "I "$"& ' 2(5!, %$/ $&, ( "#! '&
182& ('10 ! " &5(22' ,"M& "# ( '& #& &0 . . . & ' I

RN A C&l (220 $&. [T 22(+ $& " &
& +$8&, (#& ) &1 &( '& 1&121&#0 2 .$ , '& #! | R134a,!
R404a & ! R507. &( '& *'# ' %/&M& !, & * # 3
3 4 %2x &, * "&#H 3 3" (3 3'
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7

3.1.25(http://www.fuzzymuzzle.com/Car/refridgerants.hitm

$& &( & ! - /( ,0.%$ "# ' && 525* 12 0

& +$ &1 "& 0 .  #%! . &*&H# 21 (#, ! )M

"+ &
n ( &

-1 2

&(, " 525* | {, r"1l . &, 0 *' "$" &'
&0&,$0 12 0 ! , #0
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12& 3 $! "30 I $&

vii) -( %

+40 "# & & & $ "2- +/ ! - 1, "% /&!M& +

2& (, "& %" 0 + 0 O m2- & # 0 0 RO O, (] &
3 A3/ ,"10 " I 1&9$! /0 1"/]0 , & "& &

gy 1My "1 #, F1&#," /0 *,& O I'&* 3'
"l "('3 A "&1(' & 'HO 2&!- #' "(%& , (2/ *& 1! (
+ 0 , o, 2- ] 3 12 5+4 2! , - & |
" &5(22"''0 . & I *&1&H,T T "1 &6 & 2 & I
3 & "&1('& '#O " 3,9 &- ., T# L & 1" !
1&"9$' -, B/ , 10 oo "12- % ,/2%50 &,%$0
+,! 0 & I3+ %%/ , ! " &5(22" . #3/
"& (' & , | %/ &&4 + 113&4 )24 ., ' 'Y
Armaflex. ! Armaflex '& & " @ /0 0 Armacell
(http://www.armacell.com & [/* ! "#& & & % - J3&#
28 #, 2& O &0 *1LO," '+ &# | I- & + |\ #3/ &
"l 32/'4 3 . 1 Armaflex $% &"1"1&/+ *&(1!  "I<# | #"30
32'0 ,"2(0,"2(0 12(, '#22/ 0 & 0 & #220 &  *&(1!
“(%/ 6, 9, 13, 19, 25, 32 mm&# 3.1.26) & ! # 10 ! & "2-
% ,/2# .

3.1.25

7-1 2 1'&4 "21& 4 81



12& 3 $! "30 I $&

3.2 (#)! — (#)! 1% ' % Phase-Change
g & -& "2!'$/, /0 % /0 Phase-Change' & !& % ,/2%0
+ 1 0 "l N ' "&-% & $%N & , 22/  %"2!
+, &0 ).J/0 *' $%& 1$ & ' "2/&( & ' &O+ ) O "#*1 /0
[0, +#* 0 . "1 2%, &0 "&*# &0 ! [, 1 1M
1212/ 3,%' )-%!" & , Phase-Change;& + , & ( .
& + "$"& " /0, H#&" #21 "1 2&#
"1$2 , & - &', 2&( #30, "#& & & $ "2- *9%/ |
S . 2&(M %/&M& & & ( + & "(%&, (2
"&+ '#/ *% 10 . & # [ #3/ 3 2&4 &I #22/ 10 "$"&
' & M2- "l &( , +40 "&+' *& | ! , 10 # "
&*'-& *' & #! I "21& O ,0. #0O -1V | 28 (*' '& &
#1 -12 ' 5 4+l A I( & ! #10 0 & % /0 '#O
$1&! , 10 (& ( "2- 1 #10 3 (223 ,+#3 )-/0 .
*& &( ! #10 (0 3 2&4 ."( 500 € &/ ,$/ '(23/
Watt '‘#0 5 & !- & &' /0 3/8'& " "l 800.
#2 , & P, s, ! &0 "&*# &0 %3 /
, (22 , -10 , $%& * & $ , (2 $10 3 %/ 4 .
-,13' , & & $ ' " $& ! http://www.outofspecs.groo *#' 20%

3 %/ 4, %l&!M&- Phase-Change& /' +, & )-/ !
"2 & 10 (&# 3.2.1).

3.2.1(http://www.outofspecs.qgr/forum/showthread.php?t3313
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3.3 "$ % " $% % (- Phase-Change

& ' L&, I '#0 Phase-Changé,"4/ ,0
'& ' 51 &' 41, #2 " 2& ( (&#' 3.3.1).
3.3.1
#'&' 1"+ 1 I )"& & ! "3 "('3 & 2"
, 22& "2 & 9!, , %2!32'0 , /[ &M I "4 ,
L x o] (&# 3.3.2). /&"&!-, 2 &( ", , ('3
" M4+ 14 ' & & ' "M 1o * 1-0 "l
& 12 & ( / *&( & 2&!' O ' . '/+6 & ' 1, $
"&+4& 10 %2!32'0 "I %/&1&!-, (- reo-2r
(& ! 32'0 [ &# 3324 "3/ 2 4,0 32"

"(%& [ *' #] YOI +3+ (It R & LT 122 & "&!
$ ).

7-1 2 1'&4 "21& 4 83



12& 3 $! "30 ! $&
3.3.2

I $%& “$!,  %2132'0 ,, [ I & &
T I T (&# 3.3.3).
3.3.3
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12&! 3 $! "30 ! $&

Io"#1 5, ‘& #), I %2132 " $% & "# [
g1 "3 , @20 100 (o I V1o T B )

&' "SI, I L1120 2%&-0 ST 12
2*&1- "*$l, ro&%!&* 32° (&# 3.3.4). #5!, I %2132
LA A I or & & I' *$l, , s (!

-, 32" .= ,#301" & [ &# ,$%!, "(& &% "4!
4, A#3/0 10 *! %2!132'0 " $%!, 122 & .

3.34

# " $&"& & & *+ r.& o0 , 1 - "l

& ' &W&* 32° .1 $10 # | To B SR
2 & (3 ! 1212/3%1 1+ )%+ &+ *$& | -/
-/0 , ! 3 &# [0 (0 1 28 0. "& , #'30

"1U1$H L0 L(& #1100 U"$'& & -1 &
" /6& ,22'&$0 22$0 ' "21&  ,0,%/&M& & ! -,"10
32'0 .

& ' MS$!, ' $%, [ &) 2& %30
I 8% &%, $%!' %/&IM&H  *I %& &S0 I"+$//0 |

&%1&M1-0$ ' & . "4l +2 I &Wl& ' "&2 &
3 &( -3 "o oo &' *$ & "(3 I' . .& (& #
3.3.5). ,$+*10 $% &L H 2)& +40 | "& $%&.& #& &
"& "2l 3,30 ' &%I&* 32' . 2&( / ,$+0 "
"& (/ & %/&M& & '& oM &Y%1&*0 *&"
3&( " - S, &1 I (3 (! !
A T~ T T S L L I B (&#
3.3.6).
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12&! 3 $! "30 I $&!
3.3.5
3.3.6
-l & ' &%!&* \$ "o M+
-3 "# # & 4/ #3/0 (&# 3.3.7).
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12& 3 $! "30 I $&

3.3.7
I #1 $10" " $& #0 /O #3/0 O '& ! " 3
I "3 1 M1 o+ 583+ 1 &0 &% &# ,10
L(& ! &% &-0(&# 3.3.8).
3.3.8
1221-, X & I 18%) & # " 3, &

* 4 , - (&# 3.3.9). &*4'1, L& "('3 I

- 1!-. $%!, " (& ,$ r"4r & ' &%!'&*. ,6!, !
-23,( ,0, $& & ! +$!, & &( 28&! & "' 2%,
& *& 1$0. $ 2 2"(C ! "$2, ‘& | *,&! " "(3

& (&# 3.3.10).
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12& 3 $! "30 I $&

3.3.9
3.3.10

286# 5, & | "+$// 1 .10 -0 (3
"21& .0, 1- $%!, r4& , # $ 4,  armaflex#2!0 !0
32'0 | JHO 0 & ! $9%!, & ! (22/2!
L $+H0 (&# 3.3.11)."& %30 , 141, & | socket! 1212/3$!
"3 1 Ml o+ 1 #& ! ..&0 . #3) oMg & x|
(*& , ! "4l #51, "vx 122 armaflex (22/2 (&# 3.3.12),
4 ' M+ [+l -3 "¢ | socket. ! *- ! (& "'( & 2"

4/ 562'0 "(3 #2! 1 socket! 1212/3$' (&# 3.3.13). !
2& # "1 %2 1" 6!, & [ 3 "1 & , I "&1( &
L1212/ 3,8 oy % 1+ 14&/0 (0 (&#0 3.3.14, 3.3.15).
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$!

"30

$&!

7-1 2

I'& 4'

3.3.12

"21& 4

3.3.11

3.3.13
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12&! 3 $! "30 I $&!
3.3.14 3.3.15
o2& # "1$2 ! , 10 1- $% &"I+ /+ "('3 r
"121 & 1" & &0 &#0 3.3.16 & 3.3.17.
3.3.16
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12& 3 $! "30 I $&

3.3.17
& ' $%!, 2/ "m" 0+, 0 ,"@22 o, I -
32" $%!, &(& ! socket! . &.$ " I #3/ $
& + oo ] (&# 3.3.18). | "$2, & &4'& |
"M+ & L0 (&# 3.3.19).

7-1 2 1'&4 "21& 4 91



1(2 &!

3.

$!
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$&!

7-1 2

I'& 4'

"21& 4

3.3.18

3.3.19
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( I '2& "y 3 *&1#3 #'3 )0 3
121 2/ 3,$'3" 23,(3°  '#HO "13"& - MI21& 1 -& 4, M
$% & ! ,2# ,0 '& ! .0: & #10 #10 & ' )I, &
1202/3$1 " % 28&! 3( ;

41" & |/ 3 & " 0 -1, M "+30  *'
*€ 126 & &0%'&02-&0 ! 11 & (] I
Y, %# 2&! 0 3 1212/3,$'3 23,(3
I"21& ,0 & .126& ' + 2&! I
- 10 2#10 & ' I, & $1& *&*& , '& &
1Sl (T, L /2 1'&# "21 & , 0 ( !
*# "& +# 5l | %3 0#,30 ' "5(!, &*& & +/ (
I+ ,#30+ $5& & " (&, r" "3/
0 # 0 , ' 5@, &+ #3114
& & ' " %!, /I, 3/ I 4150 0 & [
"o I- ! #%! |/ 2212# | $+1%10 )-/0 "
&, & S L &+ 0 + "
% ,/2# e # (/0 #).0 & #%'! , I
%/ "& 3 ,&3%$0 110 (3 I ) I 1!
"tk 415l 4+ "$ & &H(.$5& & [ " "3
10 *#)./0 & /0 #).0 [/ %.)2# | + "l
RS LY, '& " &5(22r %4 ! .
# 0" "$& & ‘&2'#, & #HE&H#H! | %12
0 "4 2 & L #U (] & 2-/ )l &
& & & .0 *- 21 "&2&( " (3 "# .13 ,
gl I Moore, (+ 18,'0 ! &+#0 3' 6 ! #0 1212/ 3,$'
*&"2 &6 &. r# 6 ! - , 1,& 3 *&( ./ (0
( /0 e ! ' , (2! A VA 24" & !
+6& /! L 10 "ottt oxx$l (0. 2Y
I '6 ! 2-& "'( + #/0 W &, "L X&T( 12 &#
-, I( 1"l (1" & #1 (& & ! "2+10 3 6 ! .
&# O "2/111 0 & 6 ! & " #! I Moore," ! '
*1-, &0" (3 2 1&$0 *& +-' &0 :

http://el.wikipedia.org/wiki/%CE%A4% CF%81%CE%B1%CB®W%CE%B
6% CE%AF%CF%83%CF%84% CE%BF%CF%81
http://en.wikipedia.org/wiki/Moore's law

& & By & & A, & H#H& &
%$!, , .- o, " %-/ 2&! 0 '#O ". , TR
HO . & 3 &+# 3 6! P& " (&, ,1&2 &
", $0 /0 Intel (Core 2 Duo$%!' & % .,)2# | %-/ 2&! 0 "#
0 "21-0 Intel, 22( & ! &+#0 3' '6 ! 0 '& 2(%& "& (3
" "2 &(. #2 ( 1 "# o '& , 2- 1/ , I'#0 "l
mnm2 & I 3 & %& I'& e . $5& , ,22I'& (
% * /0 Intel ‘& ' . & I 3 & Sl (cache >>
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http://en.wikipedia.org/wiki/ CPU_cache3' Core 2 Duo,' 5(6!" 0 3 &+4

3 6! ( )2( & #%" & "( 2#'0 + #/0 .
8&,/ (I & "M2,8&%# I -/ & "& & . I &#
4011"' & / '(23/ ( Watt) 3' "&! '3 4 /, &4' ", 4 .
# o' , ‘& #& #, & '(, *I",  $0 *& 0
%'2! 0 , Intel 6300 & Intel 6700,"% [/ .V 0 *&(1! & ! ,$+10 /0
cache & ,#28&0667MHz «12#& »2&! 0 ,/ '23,%/ '$ &

(& ( 30 watt.

4.01
http://www.techteam.qgr/reviews/thumbnails.php?albun¥lastup&cat=-100

#2 3, &# 10 2#10 & 1 M2, &# )-.1
Fom21& ,0 & ,(2& ! "&I'*&**1 $10 , '& ! Overclocking
(http://en.wikipedia.org/ wiki/Overclocking 221'& (, [ 112! '&
" % I'& #0O & '1$ & I -1 0 %-/0 2&! O 3
" 4' :

& " ST, ' i 2- I , - )-10
& "%'&,!-  , 0 *- I&( &!'& &( (& $0 ". O
"l &" , I"& "12- 5 &$0 (&0 %/ &,'"&4' 0 2!&%$0"-20. &
"((&0 $0 & * #HO “"((&0 /0 (2 50 Boole.! -23, , &0
21&$0 "-20, '&2,5( & ! 2/+$0 ) *$0 ' *&(1!  *r &M
& & "# I ] 32 #&3 (2 &# - ).! )*$0 '&
& (I -, 10 ,&"(*&, I " &% 0.0, 03volt & ! 2/+3$0 [
" &% 0.7, 10. "&,/ "&% '&!*$ / &*' & 1&% :

21 & ( / & 1" 2(+'0 I r'4&] 3 *I (223

(3 .8 &, ,& " + #/0 & /] 3 /2 I3 !
3 &# I "21& o (1, I %-/ 2&! 0 ! (!
, #" (6!, 2 #& ' &M+ # 0 "& -
"1$2 , r ., 2-1 $2/ + #/0 . -/ "/ $2 /0
"1$% & "# I -] /10 (/0 1 0 Loxgl o, , &
&'(C 0 ! "%l&!) . %#/ 2&! 0 $% &"& (3 #&,"
4 & #1"# 2& ( 0 ! , B & "H T
%& !'& I "4 1(/ ,#"' .1-& ,&# "# "Ho(
#&,$%!" & 2(+/ ' ''4&/ 3 20&4 (3 =0 /0
(/0 2&! 0 ,,0 *& ' *" #/ Y A &0" &!1%%$0 "
'& &% &0 2! & $0 (&0 .8&, ( 1 (/ o, !
RTAE " (*&, " 10wvolt, '& 14, # 1&" &%%$0+ '& & [
) * ( 1/ 0.0~05 & & [' 2/+ 09~14*1T0 $&, 2-!
-10 . [ -1 o -10 , &&( & ,"&&(, "&' 6& 2(+/
oo, , *ro ,0 [0 o #] 5(, & (22! T
%'#/ 2&! 0 . #& ("W # oLt 0 "-&

2&! & ! 1M&!* " "%I&H#O & *' 10 .

30 & &2M# 1 "M&# ] )1 $% &&"2 2&! I

"3/ " %r& - " 0 & 5+ 4 1 "I [ "&"2%!

+ #/ 2#3 &50, / " & & o %- |/ 1/ 3
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2 #&3 & "# I (22 M 1( [ "&2$’ + #I 0M "( &

" [ -/l /0 (/0 2&'! O ,*&#& '(23/ watt ('"40 &/
$2/ + #/0 (' 28&! 1) '#O 1212/3,$1 , '& '(2!/
/0 (/0 2&! O & /0S$ /O ! /2 & -0 "1 oa1M
& ' "2&# /0 (2310 watt | " O #o
"ol'el, , "(%!' & &<&(online 2 " %/&IM& & >>

http://www.benchtest.com/calc.html
http://www.koc2.com/tools-tools-other.html

' rotr3r )l $3 22 0 1(/0, '& #& 2- !

S "%/ &NM& T, ., 22 #,'& &0 '/&$0 +,! O "l
"& %('& $ -/, 22 0 1(/0 , "1 ' g, I (3 #& [
%-/0 2&! 0O ! ", ,0 & ,(2& ' , 22 #, A
1,8 g1 +, & 5(/ .

# " .6&" "1+ & #E& " #.,& 2, , "122!
% 0 ' 36'& & ! "&I0 $%&! /1# |
"&"(+ / "*&'- & , ' % [/ benchmarks &*&4'"! (3
"l « r $2/ 10 '& +$/ " &2t 1Y ! hardware >>
(http://en.wikipedia.org/wiki/Benchmark %28computaR9). I (%, /
« (22121 »)-1 & vV &H# D O #21,,6 , L #I LT &I -9l
hardware.& 22/'&$0 "!"(+&0 & ,& +$/ ! 5(+! '& "% 0 & &0
"&# 0 1'$0 "& %/,$'0 . (2& B e/ & " #.,&
"3&(,/ )/ , phase-change'& «/» & "& - & I % |/ I-
64! " [ + | ! 6& ! "#2! /¢ . *& &( ,+ '1$3
, & ( "# "# & # /0 L,*0 " '3 ! OutOfSpecs.
http://steki.it.teithe.gr/index.php?topic=1077.0
http://steki.it.teithe.gr/index.php?topic=1103.0
http://www.e-pcmag.gr/modules/news/article.php3sti:2978

%40 , & ' '% & /[ "1"+& /0 (//0  ,&0+$/0 !

" # & B!, F % &6 & #1 480 & "I"(+& . &' '+2/$0
0 | 3 &# , "&%!/I1 & , hardware 2 0 &0 "# #20 &0
& 0 ,'+ ' 22(* #1 1 99%3 "&'43 ! hardware'&

ol oTI3'&H IR 3 %/ 4 . A$ H#&!, 2- 1 ML #

3 "&*&4' ! OutOfSpecs'& 1!& /%0, # ' & '&2I"# #& (/]
&0«"3&0» '& #, "&* 12/

284" 0 ,+ +2 ' % & 3 #2 "&*&( ! OutOfSpecs!!
,6 . & # *& & " -] /0 "™1&# /0O ) /0O & /0
*® *[/0 /0" #,&0 .3/0 . 2 $.8&% #'&, 1 1,(* 4
3 &AL P& HE&HE' (W& +$2/] & (+/] & "&, & H#
"I 2%, & &$"& . "/0 %, (2! % &4 " "#1&! !
., 10 , 0 2&' "2 % & ' "2-&,/ 512 0o ( /
1 <2 (O I A (0
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www.outofspecs.gr

www.thelab.gr

www.overclockers.com

www.xtremesystems.org

http://en.wikipedia.org/wiki/Main_Page
http://el.wikipedia.org/wiki/%CE%9A%CF%8D%CF%81%CB%6CE%B
1 %CE%A3%CE%B5%CE%BB%CE%AF%CE%B4%CE%B1
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