3.1

3.1
(1) (heater) 3.2 1%1 cm’
0.5 mm
l cm
(2) (constant temperature water tank) 24 g/s
20

(3) (power supply)
(4) (data logger) FLUKE HYDRA Series
&) (vacuum pump)

(dry pump) 8x10~ Torr
(6) (sintering furnace)

1200
120 cm 10 cm

K-type

(7) (thermal grease) Corning TC-5021 3.5
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W/mK

(8) (thermocouples) K-type Omega KMQX-040-G
9) (pressure bar) 33

kg/m 3~5kg

3.4
(T1)
(T3 T4)
(TS5 T7) TS T7
(T6) (T8 T9)
(T10 T11 "T12) 2 mm

3.2

3.2

(1)

0.5mm TI13~TI18

27

1.25

(T2)

0.1



)
3)
4)
)
(6)

(1)

)

10 mm

3 mm

(T13~T18)

3.5

30( )x120( )x5( ) mm’

50 mm

2 mm

3.6

28



3) (distilled water)

K (K type
thermocouples)
4)
O-ring
8x107
Torr 15 8x107 Torr
8x107 Torr 3.1
(5 (copper mesh)

100 (100 mesh) 200 (200 mesh)

3.2
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(6)
(indirect cold plate water cooling)

(water jacket)

3.1 34

30%50 mm’ (T6061)

3.7

20 24 g/s

3.3
(distilled water)

17MQ.cm
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1 100mesh |2  100mesh 4 200mesh
+2
(2x100) (4x200)
200mesh
(100+2x200)
(mm) 0.4 0.4 0.4
(%) 65 63 69
0.93 0.9 0.99
(2)

area)

(open space)

31

(pore size)

(exposure



3( )x12( ) x0.04( )x 0.9 cm’

l.4g
5
3.4
34.1
(1) ) 3)

(1

RO 3-5

3-5

RO 3-5
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)

3) ( 3.8)

+1.5atm
+1.5atm

900

107 Torr

15

33

8x107 Torr



34.2

20W 20W
5
0.2
3.5
L. (Qr)
Qr=IxV I V
TI0O TI1  TI2 5%
2. (PPHL" Rg)
3mm
3.9

(Qcond) Qcond
(Qph)

(percentage of plate heat loss PPHL)

Qph = QT - Qcond
PPHL = (Quona / Q1) X 100%
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Rg = (T1 —T2) / Qpn
PPHL

PPHL

PPHL

PPHL

3 . (RCOIlt)

Rcont = (TIO - Tl) / QT

3.6

15 8.0x107 Torr
15 8.0x107 Torr
8.0x107 Torr

8.0x107 Torr
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026 /W%10%

Intel Co.[21] 2004 Pentium 4 (0.05

/W 9cm?)

0.03~0.06
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3.1 23
Coarse vacuum Intermediate vacuum Medium-high High vacuum Ultra-high vacuum
760-100 100-1 1-10° | 10°-107 | >10"
(Torr)
20
5x10°-5x10° | 5x107°-5x107 | 5x10°-5 | 5-5x10° >5x10*
(mm)
3.2
Width of
Diameter of Copper
Mesh Number Opening porosity
Wire(mm)
(mm)
100 Mesh 0.114 0.14 63%
200 Mesh 0.055 0.07 69%
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CCD monitor
camera
data
loseer spring pressure
load
|
T -
T heater
flat plate heat
constant cold plate pipe b poner
b supply
bath

sk ifw?{;

z Sy 77
-
N A

\ |/
copper block & tridge heaters

3.2
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stainless steel frame

glass window

o-ring
o 13 B
¥ Y

T6 T2 [on

R T7 TS | ‘ T
- T8 | cold plate copper plate 116
T17
i bk TI8

3.4
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stainless steel
frame

stainless steel

frame
observation
glass window
copper plate
copper mesh
stainless steel
frame g
3.5 -
cooling area heating area

temperature
measurement points

cut-off grooves

3.6

40



lower part upper part assembled cold plate

' water channels

water outlet water inlet cooling area
37
RO SN
" |-——pressure gauge
glass tube -
I—’:I:Z: (>Q <+—valve 4
distilled water — |
-~ valvel
valve2 —> y/

vacuum pump

A———»
valve 5
valve 3

-++—— plate heat pipe

3.8
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toward condensation

zonc

AN

cut-off grooves

R R e e e R R e E R e e e E e T

0

e e e e e e e e e e P T T

heater

copper plate

Q,n ; heat transfer by phase change

annd

10M

heat transfer by solid conduct
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