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(57) Abstract: A core structure for vacuum insulation of the
present invention comprises three or more layers of laminate
structures by alternately stacking a high-density inorganic
fiber sheet and a low-density inorganic fiber sheet, wherein a
difference in bulk density at atmospheric pressure between
the high-density inorganic fiber sheet and the low-density in-
organic fiber sheet is 50kg/m?*-200kg/m>. The bulk density of
the high-density inorganic fiber sheet at atmospheric pressure
is preferred to be 100kg/m*-300kg/m?, and the bulk density
of the low-density inorganic fiber sheet at atmospheric pres-
sure is preferred to be lkg/m*-100kg/m®. A vacuum insula-
tion panel of the present invention is formed by allowing the
core structure to be embedded in an outer shell, wherein the
outer shell blocks the inflow of external air and the atmo-
spheric pressure inside the panel is O Torr-0.1 Torr. Under
this pressure condition, the thickness of the core structure of
the vacuum insulation panel is preferred to be Smm-30mm.
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[53] g of A Al Bv A Ao ol A ARREEY] ek ard e B A e
TG A0 EE vadt 22 o= Az
[54] GW-H1: 2 7 °] 1~10 um©] 3L Z ©] 7} 1200~1500 um©] 3. & =<£°] 90%
o] o] al th7]qtell A o F-3 ' L7} 150 kg/m3Ql = ek &S AFE-SF QLT
[55] GW-H2: 2 7 ©] 1~10 um©] 3L Z ©] 7} 1200~1500 um©] 3. & =<£°] 90%
o] Atol ar t) 7] Qlell A o] F-3) Wl 127} 200 kg/m3¢l St 2 &S AR Y
[56] GW-L1: A7 0] 1~10 um©] L Z ©] 7} 1200~1500 umo| i & F£-°] 90%
o] Afolat tf 7]qtell A o] B3 =7 10 kg/mQl 282 &S AFE 3 Th
[57] GW-L2: 27 0] 1~10 pmo] 3L Z ©] 7} 1200~1500 umo®] 3L & =£°] 90%
ool aL th7| gkl A o] F-3] W=7} 50 kg/m*el Fetk2 S A&k
[58] EPS-HI: A $.Z80] 90% o]0 a1 A A}o] =7} 150~300 pm©] 37
7] ol A o] 3] =7} 50 kg/m3Sl W3 % 2] 2~ E] A2 AFE-&F 3 U
[59] EPS-L1: A 2 550] 90% ©]4o]ar A Alo] =7} 150~300 um©] 3L
ol 71 kell A o] 3 =7} 30 kg/m3¢l WHE 2] 26 dlS AL-&3E U
[60] PUF-HI: 4l 2 3Z£0] 90% o]4to]al A Alo] 27} 150~300 um©] At
o) 7] ¢tell A o] 3] 527} 60 kg/m?Ql & ¢ $-2ll & %S AL-&-3F At
[61] PUF-L1: A Q3Z80] 90% 0]7o] 31 A ALo] =7} 150~300 um©] 3L

o) 7] Qtell A o] F3] =7} 30 kg/m3Ql 2] 52 g 52 AF-8-3FSl T
[62] PE-H1: 7 7d ©] 5~50 Mmo]L+€1L%o] 90% ©]7do] 2L ) 7] ol A o] H-u]d &7}
150 kg/m3Ql &2 ol 228 24 -8 AFE-3) 3t

[63] PF-L1: A 7 ©] 5~50 um ]:Lr FZE0] 90% ©]2Fo] L t] 7] hel| A 9] 3 Wl v}
45 kg/m3l & ol 22 H| 24 {5 A3
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[65] ATl 1-14 H 1] 5 A A o] 1-9

[66] 317 3£ 1-39 71 A | A A T2 =2, 0.03 Torroll A 7702 A A 571 7F o5 3FaL
0.03 Torr°ﬂ 1 AA FZ2E] AAFAZF 12 mm7F H 25 A A 2ES
TSt T 50 ume] e &5, T4 Tume] &FvE L&, 7 12
ume] ZE Az EdgolE A&, D 7 15ume] YdE IdFo0=

o] Fo x| a1 g AFo] ZejoEd AEZQ Ao F7] AA TRE

2bebzher 10 g2 Wtk AE 8 el A 9] 3] A v 52| 9Fe o] 0.03 Torr7}
HESE ke vhgoll, 9] 9 A& A B-5 2 Al A 290x410x12 mm =1.7] 2]
g g A 235k

[67] Az g d o A3 EEE ASTM-C5189] <£3}°] Heat Flow Meter
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[Table 1]

1)
1 2 3 4 5 6 7
A5 GW-H1 | GW-H1| GW-L1 | GW-L1 | GW-H2 | GW-H2 | GW-H1
oz AN GW-1LT | GW=-1.2 | GW-H1 | GW-112 | GW-1.1 | GW-1.2 | GW-1.1
S GW-H1 | GW-H1| GW-L1 | GW-L1 | GW-H2 | GW-H2 | GW-H2
B A2 2 (kg/m*) | 110 100 110 190 190 150 110
%

HAEE (mW/mk) | 2.2 2.3 2.1 2.6 1.9 2.0 2.2

[70]
[71] ¥ 2
[Table 2]
A o
g |9 1ol 2] 3] 4
A GW-HT | GW-HT | GR-1T | GR=11 | GW-H2 | GW—H2 | GW-H1
GW-L1 | GH-L2 | GW=H1 | GW=t2 | =11 | GW-12 | GW-L1
;‘%iﬂ ZAE | GH-H1 | GI-H1 | G¥-L1 | GW-L1| GW-H2 | GH-H2 | GW-HZ
Gi-L1 | GI-L2 | GW-H1 | GW=H2 | GW-L1 | GW-L2 | GW-L1
S| G-HL | GW-H1 | GW-L1 | GW-L1| GW-H2 | GW-H2 | GW-H1
R DA (kg/n) | 140 | 100 | 140 | 190 | 190 | 150 | 140
AAEE (Wak) | 2.1 | 2.2 | 2.5 | 2.5 | 1.8 | 2.0 | 2.0
[72]
[73] 3%3
[Table 3]
RETRL
1 2 3 4 5 6| 7|89
AP BPS-HIPUP-H1 PR-H1 | GH=H1|GN-H2 GN-1.1|Gh—L.2 | GW-1.2 | 0
;ﬂl}ﬂ 2415 EPS-L1PUF-L 1| PF-L1 | GW-H1|GW-H2 GW-L1|GN-L2 GW-L1
S5 [PS-HTPUF-H1| PE-H1 | GH-H1 |Gh-H2 GW-L1|GW-L2 Gw-Le OV L
Row A (g/md 20 | 30 | 105 0 | 0 0 | 0 | 40 | 140
AATT (W/uk)| 4.0 | 4.0 | 3.3 | 3.3 3.1 2.8 3.0 2.7 | 3.1
[74]
[75] F 1S B, Ao 1272 B3l =217 100 W A] 190 kg/m3el Z-8F2 2-0]
WUE 3T A 5d A3Hd g AA FR2ES AMES A9 AR E A F
&8 o 5 U
[76] ¥ 25 B, A A o 8-142 B3 = 2H7) 100 W A] 190 kg/m3©1 FEf2 £0]
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