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A ATAH (32)S &3 1GEH3) 2 232D H(5) 9] FAE =&
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AAFDM (3a) 7] 23 (42 1A ()0 2 HEH T o] A g,
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PPk ) e o) 0 = ok 7] W] 5ol HolA ol pashe
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160mm= & A 3t 76'5%?:_ A, ol gk A Ao 59 A9, 2 A A}
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AAGAH (3a) 3HEE=Q 23 (4) 2] &2 7S 34.29MPa® AFE ¥ QAT
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FHRE A ES, o5 5o AANYFF7F Lola Ao, AL §HE s
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A1A o] 2= F A2A o] =B 1} t] F7 ) F el uhe}, IFERY o] 123 ¥ (3)9]
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w3k FZ A 2ol A 22 (4) L, 1A A (3) 2] FA7F Al17] o) &~ E
A2A o) 2Rl o] FA Lol whel, 7159 §F& T 9 1xaddH thu] A (7)
£ 0 = o] F3tA Hof FEWH o] AXA Hrt. o] A9, 228 (4) 9

N

i-(secondary Barrier scab part not glued) 2| 2 o|(L2)% 5 7F8kA| ). o] &=
FY 2o A 229 (4) 9] §-9 A (flexibility) 7S 2 n| 8, o] 24
AU 22 (42 FRIEHEHFF o E o] AARNE F40E

o Mt o
NN
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[177]

[178]

[179]

[180]

[181]

[182]

[183]

Golaf x| a1, A2 ¥ & A4Sk "t o & 5o, 2 A A o= 22 (4) 9]
22 A ¥ (5)0l] B 2 E = F5-2] 4 o](L2)7} 50mm W A] 100mm,
v A 8 Al = 50mm 2= 7ol A 100mm H| WH 5= it

11}%%“%(3)4 FAE F7HA R ol et A o] A= 2xbH (4) 9] B A 2 E] =
o] dol(L2) Mstel whE 22 (4)9] 3-8 WSk sk [E2] R =
400 2 Ve AT

[3£2]
ul7 2= 2 xe] Pol(L2) < S AkMPa)
ool 4 50 34.47
PR 60 25.56
PR 70 19.71
PRET 80 15.63
ARPT 90 12.84
2 A 4] 10 97.3 11.17

= Re] olL7t F7hEE
31, o= B R ke

R

2] 2 5 4000 e ahe) o], v A 2
22 4)9] & W Egho] stol & ok = 9l
Zol(L2)7k F7FeH5 ka2 o) A 22 4] 914 (flexibility) ©]
T7HE S o g}, B g o] A9 12apaEE (3)e] FAE 2abg E H(5)<]

FAL Y B A FAR AT 5 gl uheh, vlald 4= EE Al 6
WA A Aol 103} o] vl A 2 E = o] dol(L2y7t 71 223 (4)S A%
At

g7l o], &g o] A 2L
Ful o= g FAR YA E = 1k
thH] 7] & 2] 2z o] 7hal <] = A 2ol A
H] 5] 2] = o] F7bebA Hof, AR

%27 AN5rh2s A e 0] 12 A
HAEEE YER = 18 Zolt).

71 g o] A el uhE NBp ks ARG R A1), AA A
1P A (3)9] 12hA A A(32, 32a) X 22 A H (5) 2] 22k A A)(51) 27}
Aol BF Fdg Ze] v F o2 g u = A AYsiglo, 45
upe} A e o= A Aol Aol gt ] -dlgt 8 AT 5

TA A=, 73} &2l - ¥ FRPUF), &2 & (Polyol),

o] Al oFd] o] E(isocyanate), 2 3 A| (blowing agent) S =313l o] A 2} ¥] =],
9k A 2 HFC-245fa 1= CO,7F AF8-2 4= 1t} HFC-245fa”} CO, thH]
JolA o=z artel sigE 5= 2l

4
o §30] 24l 4 91Tk
A5 w3 golait,

R 22 A A of ARG A Z ol ut

rlu

)

N’
JE
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[184] ¥ AAdo] A% 12 dA A (32, 320)8 LEA R CO7} A H 73]
Z el gk F o2 FAshar, 22 E Al(51)E 32 A| HFC-245fa”t AF-8-5 73}
Z99-d g o7 gAlsic},

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

[193]

[194]

2y
Txglo] YAwk FA 207 s FAs | H
=, W EA| HFC-245fa%} 324 CO,9 EH =53k, -80°CE 7| H o = o] &t9]
2Eo M= Y i §AFS 3hS Holar, o] Ake] 2o A= kA
HFC-245fa7} ¥+ ¥ 4] CO,H.t} W& 418 H ol

olof] wpe} - A Ao = g A o & 17Fe] WA HEC-245fa % 12 A (32,
32a)%} 22D A (51) EAFoll ARgakA] e ar, A A ARl S & el ste],
A o2 FA Lo 7S 12hG D A|(32, 32a)F BHEA E CO,7F AFEH 3}
Z29-det F oz JAlstar, 22hd A A|(51) S v E A HFC-245fa7} AF-&-% 7+3}
Zo U Fog dA4E 5 ek

5228 F g of A A dof] wpE N3 rta AR AE Aty 9 A
YA o] a1, 5 292 B ubrg o] A2 Al o) o] uf2 Bt A AR AE
A 3tr] 9 g A ARA o] T

528 WA 52290 Al vpel gho), 2k b of A2 Al o of] uhE o 3}7p 2
AG R A)=, HFl A Ashrhef 358k 148 (2), 128 (2) 9] €154
AR E = 1A (3) B AR DD EGa), 1IATEHE) R AETLH (3a)9]
Q] ol A ¥ = 22 (4), 22 (4) 2] 9] el W X E] of A A (7)ol g ¥ =
22 A (5) & Egeto] A E 7 d o, Ak A 1A A] o 9} v alsto]
AATLH (3a)9] Aol Aoletar, thE FAHES TY B fASt R,
olstol| A F& A S 3] ety] Hal DebA = kel talA v A=
Ela=y

A oo A, gt A1 A 9f Bl alte], AT A (3a) o -4 o]
sgolst 4= 9lt}.

TAA R, AEd A 1A o2} vl alshe] A e E ¥ (3a)2

=, dAGAH Ba)2, AZAET0] - E31a), AAGLA(32a),
BEPARE0] AEH = T2 o) Fo] A 5 gtk

H2GIAH33)2, Smm WA 10mme] 7715 7HE 5 2lom, Zefo] =1
¥ % #¢] 9-9 g & (HD PUF), FRP(Fiber Reinforced Plastic) & 2 & v} & ¥ o]
22 4] HF AL BIE 42§ vk B B AR 9l
E-AJ o] 9-4=3F VIP(Vacuum Insulation Panel), LD PUF 5 2 & ¢ ¥] o]
AAdAH 3a)0] HAAE = oA e bt FH o & Bk o= vk
AAGIH Ba)e] AZATLDA(322)9F FH L AE o] Fi= AL H(3b) <]
AL A 3= FAVEEA S 7 A vhRE, A G H Ba) e A5 sHiell

[u—
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[195]

[196]

[197]

[198]
[199]

[200]

[201]

[202]

[203]

[204]

22 (4) o] WU (41)0]l Tl sho] B 42)0] ] A F ¥ a1, g
BEGAREI)S et AAd A Gae] PATA G209 T
w2 FA 9 22ad333)2] F7 Smm A 10mmTHEF
i}%%ﬂ‘ﬁ(S)Sﬂ 12 A (32) B ok 2L T = 9l

71 BT ARGI)E, Odﬁ‘a%ma)«l Oﬂﬁ%ogzﬂezau ap-ut
olyzl @9 24 E ol Fi= 13t d ¥ (3)9] 13- A (32) FFF-oll & A X =

¥ 30% B g el A3 A ool me elshrhs A E AEE] e A
318 2 g el A3 elol e elste A gEae] Fo

5310 B 151 upe} o], B ukrg o] 2|34 Ao of] upE N5} rt
HBADE, Witel A Astrbze 358 1208 (2), 1283 (2)9] £ 59

AR E = 12 (3) E A v ¥l (3a), 1P (3) I 1A T (32)9]
o

Q] Srof] A X ¥ = 22 (4), 22 H (4) 9] 9] Srof] vl X ¥ of A A (7)ol LA = =
22t w(5), 22k B (5)2 A A (7) Aol ol A X F = E = A (8),
22 A S)y& AA (NN sz A9 E EFste] FAAE = 3lem,

A3 A1 A o 9} ul sl B A(®)SH 2 A©)7F ol o, T
THES 5 EE FASER, o] sl A F5 4132 3)3at] 98

AL A el 9 o A 2290 DA (8) L A ©)9h o] & 9l st
DebAiz el s 4y s = ek

A0 A ), 23D ()7 A A7) Aol AR E 5 2l
AR A=, AAMN] WY ool 92 % 5 9o, B v
5 e FUATIH, 228 (5)S A A B 5 9l ul R A v Aol v

EPS(Expanded Polystyrene) &< 4~ AT}

ol ] & 7 M WA ()1, ¥hal H ol o] 3] 23k W (5)el W w] = Ao
BH A H L, A7) DA = AL AN WY R FAL
2tk AA(7)e] ME L o & So], A (7)) E=3F &7 Ao igd 5

ol
PA

y

o Hed ABIAAE 453 AT

B2 A o 3=, A7) 8 vhel 2 A A (8)E 8oz M, 7]E F(gap) 2
A7lof wret ol e] B 0.2 E X 3= npAE I 2] g 7|2 AlY 7S Ekal
n2~g AgAzto]l B @ glom R 2 A7HE T ET 95, vl A E
A gsto gy, Beys S7AIZ 4= 9t

ARA(9)=, 22D H (5)S A A (7)ol G 5 JEF, EEH 0D
*Eﬁ EE92)E *38t= F 2 E(cleay) 77X & ol Fo]d 5 vt
EZHODE, 2233 A (5)e] ©elshd & S St A L2 5EE¥ o
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[206]

[207]
[208]

[209]

[210]

[211]

[212]

[213]

[214]

[215]

mtE ¢ lon, Seteo]eng FAdE 9l

EZHODE, 5ol 22 (5)4 2AEEtol 9-=(52)0] S
22bE o] - E(52) R FE] U wol7hA o] 22D A (51)°] Y Sl A A
1A *4115‘ T AL, st o] 2z2kEgho] -=(52) ] i F FU g P S o
O & FAE=, 22tE D H(5) S o) F= H e delsE &
o], 4% qw::q = EETOD A7 AHEEE)7F AU E 7 A
Ak
E92)=, AA Ml A= = At

v“‘,é:E(92)L 22 AW (5) & o] F= B4 o] @i & x| glE ),
F= 22bd A (5)2] de s 2 & Abol o] Fgtel] A X ¥ =5 A A (7)ol 217
? A

EE92)7F, ol %otz 2ab A (5) o] vl s g 7ol S ol whd E of
} 271 ¢] %%#(%/W ol AR ol A EEE Z9lol o)
H(5)S AA (el s 1 5= ot
é | B 2N o= A AGA M (3a) 8 EEE= 12PE L (3)3)
H(5)2] AA FA M 12D (3, 3a)2] FAE 223D (57 T
AFSAl T g o B, 22k A (5)9] V1A A Ak :
U2 B8, 2P @) A2 tE R 2
= HAE 5 3
=, 99 24 E OIT% o] £3h= 12 A M (3) Abo] o] F (ke

A (3a)2] SHH Rt #H(33)S vfd g
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[216]

[217]

[218]

[219]

[220]

[221]

[222]

[223]

[224]

12 w20 A A i 1228 2 & 290 WA A A} 23 o] Fhg T
I 5 o, oA A Nsprbs AR A 14}

g8k 5 g}

g o] A1,2,38 A ool whE R shrha AR A o] 1ap ] o] o e

i + %332 1ap o o gk P A st

e, mlm

A A1) 12 ‘i‘.(z)t, E3& %LE_SM A gk 2744 F59] FERHE(RI,
R2)& %%E A 12 (2) 3} 8] as)e]
olslol| A -4 A o & Mg ghr},

325 S, 12PEH )2, 1Aa A (3)9] Aol HEE = H5 e
HHIEQ2D), 5200 o8 5 == HA & H(stress) ¢43HE A g 557 7 <]

¥ AA o] W (22)=, HHFQDESFE S 22)9] A 7hA 9] %ol(H)
thH] o] -3 = HH - (21) Aol o] Z(W)2l Bl &(W/H)2 2.0 A 3.0 B (2.0<
W/H <3.0)7} ¥3= v A8 2h e & 3fo]) A 20 23 o 22 (thermal
stress)< == S 2ol 23k 9t &2 (pressure stress) FH S H AT YRS
g},

o], FH H-(22)2] &(W)< 50mm~105mm, H} 32 3H ] = 65mm~93mm, T <
vl &4 &1 1= 70mm~80mm < 5= Q1 3L, I H(22)9] = o](H):= 30mm~50mm,

vl 22 8} Al = 30mm~45mm, U2 vl 81 A 3= 33mm~40mme 5= 9t}

ol gk = o] W (22)=, 7HE WAk A2 WEFo R WAty e A
T Ao, 7FE ko] SR 22)9 Al 2 ek S22 AUV EEE
T Ak =, 12 Q) A oA 7R R A2 R 22)9] AV 7 T YR,
1;<]_H]—ﬂ3 ;q] xlo] _ao] &l )\ ol

T B 7)o S 22), o] sk
A(A7IA, FAH A2 o] stell A H 2|
A, o5 £, 350mm~400mm 2] {FA o] ¥ =5 T 5= i) of 7] el A,
T F(22) Atol 9] 1HA & FHH L (22)9] FHAd A A (ke Zjlﬂ. o) 6‘H%%¢~
UTH AP (2)S o] F= H e de
SAE ke ol A | A Bk 2 3:1H] &, ol & 50, Aol 7t
3,150mm-~3,600mm®| 3 Zo| 1,050mm-~1,200mme] 7| & d A 5= ).

o] &} Zro], & A A[of o] 12 ()0l A =7 (22) Alel o] HA & W Al SkaL
G A a2 AV E AA T 5 e AL, “71 g HH 2R
=¥ F(22)¢] et 7bA o] = ol(H) thE] o] % 8} (21 Akl 9] F(wW) <]
H]&(W/H)E 2.0 =] 3.0 H21(2.0 < W/H < 7} ﬂ L= 3 i 2)e v
3ol o8l 7hssh, & 36 WA & 398 %& sto] T2k o & v & o] &l E
t}.

L ofk

—_

[e]
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[225] &, %20 TATE ule} o], 7hE whee] e} A & vheke] s
WAE =5 YA E = gt o], 7FE ko] SR of Al R ke
FHIL =m0l e} Fo] 47 FdsHA FAdE 5 T
[226] AR 22)E, FEH o] &2 UHE A1,2,33 1 5 (22a, 22b, 220)F 2=
i Ao gAgE o ok
[227]  A1FHE22a)E, o] 38h= H ¥ (21) ﬂﬂoﬂ AZAE o] g o= P,

[228] @ go] A= Q22a) A7, T2 A H = A EA - P, @
=) 1
T Ry

Ao A= (220) 7423} A B 3= A2 A A (P2) Abo] ol A
A ERA DS 26 58 G4 5 v

2291  SAVIA, AlRAAHEPDE 83t S A1=ETHCH 2 ERE
AR 118 2= ALl AD ] Hh 41 -2t Al1lAane] A2
FAA o] aAbE = A FAF AAY G vk AR (220) ]

T =
AFEFTACHS HHAZQD7F S 7Hd e HH B Ao 4 x& 4=

[230] A2 AR - P2 A1 (A = JJr xﬂ1°J(A1)4 7}& ZA M o] wabE =
[231] A2

[232]  ARFTFHEEQ22b)3=, 3 2] A3 (220)? o oMA A 33 2 (220) 9
AA = A3AAAH(P3) A, T
A4 2 A F (P4) Alolol| A A2 g

[233] A7 A, A3AAA AP A4A AR H(Ph) 7+, 831
A2HEFTA(C)LZTE A2 ETHE12) S 2= Al2Y (A2 A=
Vo R dHog AA 4% o FE 0], 3% A 105 Alel o] Al29( 2)4
A REo] X = vk A2 E R 220) 9] A2 EFA(C2)S HAR 27
sk 7o R Aol A A 9

[234] A3 (220)3, & A2] Al 13 (22a) 7P7h+ A2 HE220)E A=
gt o g2 JAEY, Ao & A2EHE @2)H et 2 v o] A3FENE3)S
Zt =t} o 71 A, A3 E9HE (13)2 25mm~45mmY 5 3

[235] =, Al1,2,3313(22a, 22b, 22¢) ZHZHE] Al 235'"2‘?}74@1 2,13)¢ Z7] =
ANFERE () < A2 ETH12) < ABFEVE@3)Y 5= AT} oo, &
AN o= A3 EEA13)Y] A7) 7 A2EEu A @2)2] A719
A=FERAene] 2718 33 gk = 5 Aok

[236] gk 2 o] A3t (220) 5 o = shuho] A3 (220) =, 349
A1 A H-(22a) 7 o = S| Al 1=H E(22a)7F 1A = = A2l A A H (Pt

WA (2)s 2=
Z

r}l i

r*o
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[237]

[238]

[239]

[240]

[241]

[242]

[243]

[244]

[245]

[246]

A2 (22b) 9] Do) A A ¥ = A3 A A H(P3) ALolel A3FETAT3)S

A5 (220) = 8

o] = stito] A3 TR S o] A3 EFACH 2R
A3 EWE (13) 2z Al3(A3)S] A el mhE 5 9

R, g o] A3 E(22c) T HHE B2 ﬂﬂ—%l‘%(zzc)t, k4ol
AL 5-(220) 5 T2 skl A1 - (222)7F VA = A2 A A (P2) o
A2 (22b) 9] BFEo] A = A4 A A (P4) Aol ol A3ER (13)&
Zhs o @3 5

o shuhe] A3 220)= 83 HH S 9] A4t 55 A(CH S 2 E
A3 EH A (13)S 2H= Al40 (A4 2] A HEEof npy € 4= )
A7V A, A2,3,49 A A A (P2, P3, P4) 22, &F 9] A|33-H (22002
o2 YA E AHE o, A2 2 A H(P2)2 3 ] A1 (222) F o] -
3hbel A=A t22a)2] Al1A(ADS] AT A3Y A = 3 4o
A 13 F(22a) 5 THE shuhe] Al 13 F(22a)9] Al14(AD 9] 42}
A4 (A4)e] FA o] Thfi= A - A 4= 9lt).
3 A3A AR H(P3)> A2 (A2)2] FA 3 A3 (A3)Q] FAlo] R}
AR ek A3AA A AP A3A(A3)Q] HAE A L)
A3A(A3)S] A& T4 o] Aty = A FAg XA = ).
A4A AR H(P4)-> A2A(A2)9] T Al4d(A4) ] o] vht= A Hd &
ATt A4AZAH (P4 Ad(AH O] H T =4 - E3 Al4d(A4)2] A=
S o] aabE = A3 FAd g AL T
&718k & o] A3 (220)=, TAE A7 ABHEWNAE3)S 3, o=
shufe] A3 F(220) 9] A3FHEFAN(C3) Y o Shbe] A3 - (22¢) 9]
A4 EFTA(CH ol 738 WO of T Y AE 5= Tt 5 B A A9
A343EFANC3, C4)2 2HE(22)9] Sl A ). whalA,
Al3,45EFANC3, C4E o k= FHFQ2D Aol & 7H Al e = A2 gE o,
7HdAd o] 15591 i 7(22) 9] WSl A" =, A3 E R (220) 9]
A3,43TETAN(C3, C4HS FHF2D7F A8k 7o B Aol f1A
At
716k vhel o], B A Aol o] R (22)9] BE e
BHAEFeN7FEAE e 7%]'91 HHHE T o] 113 4= 9t
5349 (a) ¥ ()T 1A npAH = EET2ES AT
Lol
A A ol o] 1A (2)2, & 349 (a) R (b)oll =AIE vFe} o], 7hE
F(22)9f Al = 7 22)7F L ApE] = Ao =R S H - (21)0)
TZEQHS U THE ) o S 5o, 5ETEEQ4)S Ex}l‘%f—’._%j—ﬁ
Al ol ol uE 4= ik w3, A Az T Aol ¢
Aeloll A 1/3 ol s Z e = glow, ool §hg ]+ of] ?&D}.

o rlo Mo

RS/ 1
10 o my rE
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[247]

[248]

[249]
[250]

[251]

[252]

[253]

[254]

EETEEQHS, 7FE FHR Q)9 A2 SHR Q)R A7 7F AL

349 (@9l wAE o) o] BB 98 Ei % 349] )] wAH vhs) ol &
B 5 OEd Ao ool - )

ol EETXZEQ4E, TR #“53(22)9} Al =2 l‘?il"i‘(22)7} WA =
FHo M SRl 2§k 9F 52 (pressure stress) o U] S HA%IE = =
gk

% 35¢ 1P o i & A ahr] A gk ARA B ol T

A Aol of) o] g 12 (2)E, ©]

, O] -8k R (22) Alol o] 1HA S A A
B} 8L 350mm~400mme] {FA o] Y& g 4= 9l 31 o] & 213}le] & 350
L }\
=59

A s} o] 1 ()2 o] 7 el e el W a) 2t 2171
A A Bk 23088, o & 501, 4 °]7F 3,150mm-~3,600mm©] 31 3-0]
1,050mm~1,200mm®] =272 P4t 4= glrk. ¥ A A ol = 9l W (209

A71E AA oM, 7|<E ] @9l W (22)9] M x| A E S o,
12 ) o] A X FE Asr 4= v

= = .

S 5 3500 A EH vl W 2a)oll A, A
350mm~400mmel] 3 &3 5= It} of 7] o A, =F
A 23 H 5 (22b) 2] H A Aol st 4=l T}, o] &=, vt ¢

M (A8 9] )k ul ashe] SHel MR ghe] Eo] F7hal
A0 A, bl o) e sl o) ula) AL R A A Bt ol e 4 glr)
g, P o] A elo] whE WSl M Qu) e ThE e FuR) R AR
Wae] FUR)el % Folsh BAGo R e, ulmr) g whsl el vl
A4 ] g2 A

B 2 ]cﬂvJ AP (2)2, A of 2] 3t A %Eﬂ(thermal stress)< g% ZE A
& = (pressure stress) FH S HASE YL F, 7] g vpe} o],

(22)4 o A FU DR IHR22)9] A o] E=o|(H)

| o] 3k FH 2D Aol o] F(W)e] Bl & (W/H)S 2.0 A 3.0 " 91(2.0<

W/H < 3.0)7} ¥ 55 8L, o] of] ¢ &fo] A|1,2,33 9 H-(22a, 22b, 22¢) Z+2H2]

A1,2,35 559 (11, 12, r3)°] A2 =24 sH5, A3 EHEE@3) e Z7] 7}

A2=E54(12)8] 719k A=FEvHE DS A7 5 &5 (BT 24 | ==

S =T, ol 8] §F 2 H F(22)9] W & A& o] 5F & 36 W A] K 3900 EAH A
tlolE ol ofaf Fojx o, o] tlsto] A 12 & Bl T o 2 v 5]

Rttt

7| A, vl T 1A & kg o] [P (2) 3 e 2k

5] A o] A (Large corrugation)@} 2~% 512 7] o] A (Small corrugation)S 7F7 t},
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