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NEITHENL S LT A VY10, UL, 2 G TR ORI OEEHEIZ HiE L2 TH Y |
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FHEIEEROCTEMB L& ORBENLRE EBRIEOMEEOBMOREREHRET 5,
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Wy B EAREOM OBEAE T [W/(m-K)]
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Qs : TT /N COEBAGE [W/m]
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2.3 B9 5#MY 7+ (TB2D/BEM) OBMELFE

LR L ORI OB 2 F T DB T 2807 Y 7 X, 2 ot ERIEFH R 7 0
77 2 TB2D/BEM1V~15 (Thermal Bridge Computation by 2-Dimensional Boundary
Element Method) % f\»%, TB2D/BEM %, SR ERIEIC LD 2 Rt EFREAGHR 7 n
7T LT, BRI E Lo T 2 ROTBER 2 BT D i B B & O ORI TOIRE &
BIastiT 2 2 ENARETH D, . VBV I T A=T A HEHPIZTAR ST
5 EOBWVERERHG 7' 7 77 5 WindEye DIt & 72 57 — # N— R EAERT DR Y — & L
THHA SN TN DIEN, ZOMOEETHLEZIEHILTND

2.3.1 TB2D/BEM Ot E

Al L7273, TB2D/BEM 132 D4 D@ Y | BERERIEIZ L 2 2 RCEFBEGHR 70 7
T LT, BRI E L VST KM DRI DR AR T 5 2 IotEERZ Bt 5Bt &
EOZEORE TORE LBIREZFET LI LN KL T 7 L Th D, 2.3-1 T
TB2D/BEM OF — 4% 70— %R 7,

Wi CAD 5 —#
(DXF X7 7 1 /L)

AN T — Z AR 4%
7'v 277 . (FinDXF)

AT —=E2F =/
ANETNT —4
(FXART7AL)
LEENT 7 0 7 I
(TB2DBEM)

WindEye & OdiHEH o x—FrH
CSV 77 AL fr Sk 93 o
77

\ 4 A 4

’ S : LB —FoRT T T i
WindEye 7’1 7' A (ContPlot)

2.3-1 TB2D/BEMDT—4 70—

TEXALTT 4 X%
(FH*2 MRET T 7T L)
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2.3.2 TB2D/BEM D ¥5E &L

AR L7223, TB2D/BEM 12U B> 77 A =7 4 HaHPIZTAR S T 2 BOEWERE
Pt~ 1 77 A WindEye DIt & 72 57 —F N— A& {EK T DAY — L & LTEH & T
WDIED, ZOMOFFRRETHEZLEHINTWD, LML, AWRBEERIEN & S
TWRMoTz, £ 2T, 2011 4 3 HIA/R ENTROBMERER RE OBk JIS A 2102 (25D
HENTWDHEET 17T AOMGEFEEE (9E7 V) 2T, TB2D/BEM DA
FRREZ K45,

2B, BOBMEREHEIEOHM TH 5 JISA2102 1% JISA2102-1, JISA2102-2 O 2 itk
RE - TR, MIHFIEIL JISA2102-2 D& E D IS STV 5,

FIEREE OHIERLE L, Y 7 P OFHRRERO ki a o x s B o2 (L2D) BELES
TWAHIE (£ 2.3.2-1 LTUFE 2.3.2-2 M) O+3%LUNER->TND, Zhick v, BB
£ (Up) ROWEEEER (V) OREITR 5% & 725,

B, RPOFEIANOT — 2 1%, BINEOIEKICH D 9 7 oEBEIcks T2 7 v K
EUEE (200046 A) IR HIEMERETH 5,

£2.3.2-1 Ba 8082 R (LD RUBRERE (U, DHEIE

2 U
(W/(m-K)] W/ (m?-K)]
filRE1 0.522 (0.007) 3.24 (0.06)
a2 0.261 (0.001) 144 (0.03)
fiIRE3 0.422 (0.006) 2.05 (0.06)
a4 0.346 (0.001) 1.36 (0.01)
i85 0.408 (0.007) 2.08 (0.08)
fIRE6 0.659 (0.008) 4.67 (0.09)
fBIRE7 0.285 (0.002) 1.31 (0.03)
fIRE8 0.207 (0.001) 3.64 (0.01)
AR AHBREZEITEHH. CNODERFSHTOEMNMFETERS

#2.3.2-2 BaVAU8 R (LY RUBBRERE (V) OFEE

[W/(m=K)]

L2 v

f517zE9 0.522 (0.007) 3.24 (0.06)
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R EERRGED BRI 2 B R R L OB EITHE S TR Y, & 2.3.2:3~%K
2.3.2-5 MU 2.3.2-3 ITRENDGMEEMEH LT E R 6720, 7272 L, ZREoHRNIC
DNTIE, JIS2102 TIEKRE OARIREEE W CEMEBVRE R Z R 5 HIERMRH ST
WA, KVEEMA FIEIC Ko THELTHL LW, L& Tw5b, TB2D/BEM Tl
IS015099 (ZHI» 7= HET, WEZEBIGRGHRIC XV IFRBHEE BE LR E O WEE
FiEERWTWS,

#£2.3.2-3 BEREICAVSERSEH

Ho=1 REERT [(m?-K)/W] BE [°C]

A BREL R K -

B B4t 0
*232-5 5B

c EN 20

%2.3.2-4 RBERIEICAVIREMHDMEE

Eik=) i RiEEE
W/(m+K)]
a BrEts AL 0.035
b /&7 0.13
c PVC 0.17
d EPDM 0.25
e 25% MDA S AHHEALY 6.6 RUTFIF 0.3
f HSR 10
g i) 50
h FIVEZI L 160
[ AT —RR)YEDY GRYZRTFILEAT) 0.14
k RYF7IR 0.25
[ PUGRYUDILAY), EHE 0.25
m RUBILT7AR 0.40
n SURTIL (RLIRFI) 0.13
o HAHAR 0.035%
AR 2ToOXR@EE., BETE 09
E9 HATROEMEEER
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#x2.3.2-5 WMMOREMEEER

[(m?-K)/W]
E5a E RN
&
Rse Rsi
T4 (Fm) 0.04 0.13
BT LI=hst/ x5k
0.04 0.2
(THERIL2TFED I BHBEER: K 2.3.2-3 B8)

EEE o DEIL. 1S06946 25X DN AFREEMEZERMIZHELTEY.
NEEICRAMERERICH TR RREVRS OZEICET SEHRVE5Z5

casel case? case3
BRD A S— -

' A A
1 '
<—>

b<30mm b=30mm

EEANMIBBRATE 2D b & dOHEIC K> TREE LD,
casel : d=30 [mm] DA, d=b
case2 : d>30 [mm] DS, b=30 [mm]
case3 : THAHA T d>30 [mm] ®DFE. b=30 [mm]

B 2.3.2-3 15t/ SAREROBETICE > TREAERS EMNT 2TOME

UL EDSAE%2 AT, TB2D/BEM OFgEMGEEZL F L7z, 9 DOFIE CTHGE L 7ok R &
UTIRT, £72, 9 OOFIETHEE LR E L L DlcbD iR 2.3.2-6 LU 2.3.2-7
W,

ETORGEFET, FHEMBRO ka2 7 %% (L) 73, JIS2102-2 fE#E D
IR SNV TWAIED 3% LN & D Z ENfER SN, ZOZ b, 2RICEMNER
ERHE 7 v 7' F A TB2D/BEM 13, B OEVEBERHRYE JIS o F 5L 2 7= RS & FFOfif
W7vr7o 5Thd LNERSN,
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WRELBIRE 1 : IV =) LBGEMESE 7 L— LBE R SR/ SRIL

-tird

“\:" |- L ' 1_'4_ _-_‘-l//b
=) \a. ] "‘TIT Sil : | § .
}. w, T : o //c o
. ij ‘I HeEE i i
it l* - E nc\f “-Sm o
e 2 | e et
i e -
f ﬁ'\\ﬁ : 2] _7r \a
— ENER (— ERAEAL)
l — E5ER
— AR
—n
JE L St
BIETIL
S FRaERE 1
SEE [ BEE
AT °C 20 20
external W/ (m -K) 25 25
internal W/ (i -K) 1. 69 1. 69
outside W/m -11.0395] _-——""
inside W/m -11.019] "
average W/m 11.029 | 11.040
LD W/ (m-K) 0.551 | 0.552
L2 (BEM/Z#fH) % 99. 9%
INRILSTE m 0.190 | "
INRILEIE S m 0.028 | 0.028
NRILEEEER S W/m 3.917 | ——"
JL—LERAAIT m 0.110 [ 0.110
J L—LEEEEGE W/m 7.112 7.128
uf W/ (m-K) 3.23 3.24
U; (BEM/ZE#(E) % 99. 8%
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REEBIRE 2 . ZILE =) LHBEARM 7 L—LBE R VEE/ AR )L

B{f mm
_gf i N I :‘ . &
ST K o
=
¥ [ ~ L —— —
o ‘+ ’ N U2 ”
4 N
R —ERER (— ERABAS)
o — EANER
l»i — EERER
BHETIL
s FREEIRE 2
StEE | BEE(E |
AT °C 20 20
external W/ (m -K) 25 25
internal W/ (i -K) 1. 69 1. 69
outside W/m -5.2238] "
inside W/m -5.2196] "
average W/m 5.222 | 5.220
L% W/ (m-K) 0.261 | 0.261
L2 (BEM/Z#fH) % 100. 0%
INRILSTE m 0.190 | "
INRIILEES m 0.058 | 0.058
NRILEE B S W/m 2.080 | -—"
JL—LERAAIT m 0.110 [ 0.110
J L—LEEEEGE W/m 3. 142 3.168
uf W/ (m-K) 1.43 1.44
U; (BEM/ZE#(E) % 99. 2%
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o n\__ T //
— J: :.T'} — TS
i g ”l»-.ir I 1
(p==== ==
EE~ g B
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S
- =\i' —; Mi"'l § 7 =
= 7 7 il
’ AR EREIREEE)
= — EHER
I: |:| — Hr RIS
7
g-,_l
LI ]
J—|
BHETIL
s TRELBIRE 3
STEE | EEE
AT °C 20 20
external W/ (m-K) 25 25
internal W/ (m-K) 1. 69 1. 69
outside W/m -8. 4736| .-
inside W/m -8. 4751] .-
average W/m 8.474 | 8.440
L% W/ (m-K) | 0.424 | 0.422
L? (BEM/Z #1H) % 100. 4%
INRILST R m 0.190 | _.-—"
INRJLERE & m 0.028 0.028
NRILEEERRE W/m 3.917 [ _.——"
JL—LERfFIT m 0.110 0.110
J L—LEERERE W/m 4.557 4.510
uf W/ (m-K) 2.07 2.05
Us (BEM/EH(E) % 101. 0%
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ZANN
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— ERER (— ERAIRAE)
— E5NER
—: ERIRSR
BHETIL
o TREL DI 4
HEE | HEE
AT °C 20 20
external W/ (m-K) 25 25
internal W/ (m-K) 7.69 71.69
outside W/m -6.875 | .-
inside W/m —-6.875 | ..
average W/m 6.875 6.920
L2 W/ (m-K) | 0.344 | 0.346
L (BEM/Z #1H) % 99. 3%
INRILSTE m 0.190 | .-~
NRIILEES m 0.028 | 0.028
NRILEEBR RS W/m 3917 | e
JL—LERfFIT m 0.110 | 0.110
72 L—LEEBERRE W/m 2.958 | 2.992
Uf W/ (m-K) 1.34 1.36
Us (BEM/ZE#{E) % 98. 8%
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B mm
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AR
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— ERER(— ERNEEAL)
T — SR
— HRIRR
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BIFETIV
S TRELPIRE 5
SEE | EEE
AT °C 20 20
external W/ (m -K) 25 25
internal W/ (m-K) 71.69 71.69
outside W/m -8. 1841| "
inside W/m -8. 1856) .-
average W/m 8.185 | 8.160
L% W/ (m-K) 0.409 | 0.408
L? (BEM/Z#1H) % 100. 3%
INRILTE m 0.190 | o
INRIILEE S m 0.024 0.024
NRLEERBRE W/m 4.441 |
JL—LERFT m 0.089 | 0.089
7 L—LEhEERRE W/m 3.744 | 3.702
Uf W/ (m -K) 2.10 2. 08
U; (BEM/ZEL#(#E) % 101. 1%

36



2

LA L ORI OBBE OFHRIZ L 5 RHT
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L TE T A0 [
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|
?‘* (\.l f"! .\:r I N . (L‘
D AR |
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] ﬂ__l ¥ 2
43 — ERER(— ERAEAL)
— EHER
— EEIER
BHETIL
S TRELPIRE 6
SEE | EEE
AT °C 20 20
external W/ (m -K) 25 25
internal W/ (m-K) 71.69 71.69
outside W/m -13.1684] "
inside W/m -13.1553] "
average W/m 13.162 | 13.180
L W/ (m-K) 0.658 | 0.659
L? (BEM/Z#1H) % 99. 9%
INRILTE m 0.190 | o
INRIILEE S m 0.025 0. 025
N ILEREBERE W/m 4.297 | "
JL—LERFT m 0.095 | 0.095
7 L—LEhEERRE W/m 8.865 | 8.873
Uf W/ (m -K) 467 467
U; (BEM/ZEL#(#E) % 99. 9%
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T r:x :1 - L}\\\] ,‘ 4
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7 /_f} he .
‘_'i - /
nqi | .* ,"
— ERAER (— ERABAH)
E — EHER
— ERER
— L
|
BHETIL
o TRELBIRE 7
HEE | HEE
AT °C 20 20
external W/ (m-K) 25 25
internal W/ (m-K) 7.69 7.69 |
outside W/m -5.6627{ .-
inside W/m -5.6525| """
average W/m 5. 653 5. 700
L W/ (m-K) 0.283 | 0.285
L (BEM/Z #1H) % 99. 2%
INRILSTE m 0.190 | .-~
NRIILEES m 0.024 [ 0.024
NRLEEBERS W/m 4.441 |
JL—LERfFIT m 0.043 [ 0.048
J L—LEEEHRE W/m 1.212 | 1.258
Uf W/ (ni-K) 1.26 1.31
Us (BEM/ZE#{E) % 96. 4%
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BEIFIRES : PV C v via—#

Bl mm

—: ERHER(—: ZAREAL)

'uﬂ' T I —ESER
: — IRER
BHETIL
o TRELBIRE 8

SEE | EEE

AT °C 20 20

external W/ (m-K) 25 25
internal W/ (m-K) 7.69 7.69 |

outside W/m -4, 1352{ .=

inside W/m -4.1353| _..—""

average W/m 4.135 4.140

L W/ (m-K) 0.207 | 0.207

L (BEM/Z #1H) % 99. 9%

INRILSTE m || -
NRIILEES m 0. 000
NRIVEEBRRE Wm | _— "

2 L—LER T m 0. 057 0. 057

72 L—LEEBERRE W/m 4.135 | 4.150

uf W/ (m-K) 3.63 3.64

Us (BEM/ZE#E{E) % 99. 7%
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BRIIBIREQ : AM T L—LDKE (RIAVIELISE) RUOEEDHASAIYOIURATLA
#HAT=Ug=1.3 (W/ (mM-K)] DT L—L VT DBRBEFREOREH

/'.Il ] i
Il J" 1 o
.I . n
05
o = FREE]EE O
SEE | EEE
= AT °C 20 20
D external W/ (m*-K) 25 25
= internal W/ (m-K) 1. 69 7.69
outside (/\%JL) W/m —-6.875 | _——""
inside (/\A)L) W/m -6.875 | .-
average W/m 6.875 | 6.920
— ENER (— ERARAH) L® W/ (m-K) 0.344 [ 0.346
— ESMER L? (BEM/EH(E) % 99. 3%
INRILTE a m 0.190 | -
— BTERER NRIILEES m 0.028 | 0.028
INR)LER @B W/m 3.917 | "
JL—LERMIT m 0.110 0.110
JL—LEERHARE W/m 2.958 2.992
Uf W/ (m-K) 1.34 1.36
Us (BEM/H#(E) % 98. 8%
outside (IS R) W/m -9.688 | "
inside (H35X) W/m -9.688 |
averazﬁe W/m 9.688 | 9.620
Ly W/ (m-K) 0.484 | 0.481
L2 (BEM/E%{E) % 100. 7%
BSATE a m 0.190 |_—
_ NEF S REE m 0. 004
BHETIV ERE m 0.020
RAAASRES m 0. 004
Ao AEEBERSE W/m 4.959 | -7
b d W/ (m-K) 0.089 | 0.084
Y (BEM/E#(E) % 105. 4%
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#£2.3.2-6 fIE1~8NRIIHFER

ey TRELDIRE 1 TRELBIRE 2 TREL DI 3 TRELBIRE 4
HEE | FEE| HEE | EEE | teE | EEE | rEE | EEE
AT °C 20 20 20 20 20 20 20 20
external W/ (m-K) 25 25 25 25 25 25 25 25
internal W/ (m-K) 7.69 7.69 7.69 7.69 7.69 7.69 7.69 7.69
outside /m -11.0395] . oo="" -b. 2238 e -8. 4136 """ —6.875 [ e
inside m -11.019] " -5.2196] " -8. 4751 " —6.875 | .—"
average /m 11.029 | 11.040 5.222 5. 220 8.474 8. 440 6.875 6. 920
LD W/ (m-K) 0. 551 0.552 0. 261 0. 261 0.424 0.422 0.344 0.346
L2 (BEM/Z(E) % 99. 9% 100. 0% 100. 4% 99. 3%
INRILST iR m 0.190 | o= 0.190 | o= 0.190 | ooe——"" 0.190 | o=
ISRIILTE S m 0.028 0.028 0.058 0.058 0.028 0.028 0.028 0.028
INRILEE RIS W/m 3.917 | o 2.080 | .o 3.917 | e 3917 [ e
2 L—LER T m 0.110 0.110 0.110 0.110 0.110 0.110 0.110 0.110
ZL—LE @RS W/m 1.112 1.128 3.142 3. 168 4.557 4.510 2.958 2.992
uf W/ (ri-K) 3.23 3.24 1.43 1.44 2.07 2.05 1.34 1.36
Us (BEM/E#:l) % 99. 8% 99. 2% 101. 0% 98. 8%
ey TRALDIE 5 TRLDIE 6 TR 7 TRELDIE 8
StEfE | BEE | eE | RERE | el | EEE | aelE | EEE
AT °C 20 20 20 20 20 20 20 20
external W/ (m-K) 25 25 25 25 25 25 25 25
internal W/ (m-K) 7.69 7.69 7.69 7.69 7.69 7.69 7.69 7.69
outside /m —8. 1841 """ -13.1684| """ -b. 6527 " —4.1352[ e
inside m -8.1856| __.-—" -13.1553| . —5.6525] " —4.1353| "
average /m 8.185 8. 160 3.162 [ 13.180 5. 653 5. 700 4.135 4.140
LD W/ (m-K) 0. 409 0. 408 0. 658 0. 659 0.283 0.285 0. 207 0. 207
L” (BEM/E#{E) % 100. 3% 99. 9% 99. 2% 99. 9%
IR m 0.190 [ " 0.190 [ 0190 oo |— L
ISRIILTE S m 0.024 0.024 0.025 0. 025 0.024 0.024 0. 000
NRILEREBBRE W/m 4440 [ " 4.297 [ " 440 | e — | e
2 L—LER T m 0.089 0.089 0.095 0. 095 0.048 0.048 0.057 0. 057
ZL—LE @RS W/m 3.744 3.702 8. 865 8.873 1.212 1. 258 4.135 4.150
uf W/ (ri-K) 2.10 2.08 4. 67 4,67 1.26 1.31 3.63 3. 64
U: (BEN/Z#{H) 101. 1% 99. 9% 96. 4% 99. 7%
#2.3.2-7 {IrEO DiRGEHaR
Py TREI B RE O
B | HEE
AT C 20 20
externa (m-K) 25 25
interna /(m-K) 7. 69 7.69
outside (/XFJL) m —6.875 | e
inside (/X4JL) /m —6.875 [ .7
average /m 6.875 6.920
L? W/ (m-K) 0.344 0. 346
L? (BEM/ZH(E) % 99. 3%
INRILTE a m 0.190 | _oeemm="
INRJLEEE m 0.028 0.028
NRILERRIBET S W/m 3.917 [ oo
ZL—LERRFIT m 0.110 0.110
ZL—LEhEBRREE W/m 2. 958 2.992
uf W/ (mi-K) 1.34 1.36
U: (BEM/E#{E) % 98. 8%
outside (FISR) m -9.688 | .-
inside (HSR) /m -9.688 [ .-
average /m 9.688 9.620
Lo W/ (m-K) 0.484 | 0.481
Ly” (BEM/Z#{H) % 100. 7%
WAt a m 0.190 | oemmm=="""
NMUASRES m 0.004
ERE m 0.020
REASRES m 0.004
HS R BB GRE W/m 4.959 [ "
Yy W/ (m-K) 0. 089 0. 084
Y (BEM/ZH#EE) % 105. 4%
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2.4 BEFEREOBDBRBRERREY EHER

2.2 i CHRE LIzt HIE L OV 2. 3 Hi CREEMGE S V- fi#hr ¥ 7 ~ TB2D/BEM % T,
AARTEL WO HREMARBLIEROME V ICHBIT DB LK L ORI OBAE TR P,
PHEHT 5,

2.4.1 Y, BHMR

Uy DR GREE 2.4.1 18T, FHEMRIE. AARDEETEZ LN TVEIET L—
LOME, BOFEE, WELTIEOMEEE L,

BT L—LOMEIL, BMERED R D TV, T IBIEEA. BlE. 70 3 Bk,
Ao 5 HEHE, BofA L, FAREXOBEWNCI Y FEVWE, FIX &, T X0 HLED 3
MH, ZNbICA, sbWBGEL LTELOZE LT VI 7 L—LADG[ENEDEN
PN 7 L — 2 OB EWERE R LI ZER b3S L Lz,

TU—T 7%, ZEBONEERE, 2T EEE Y 7 A(FL3+A12+FL3) L=, &
BOSEIT, ZHWLNLERRICA DY THM (FL3) & L7,

WARIE, WrEA G VA 0D B 7 2 Fe BT A Tk L AL aRIBT A TR TN 2, RC i, #kEid (X 2.4.1

M) Nz i-4fEE LT, e, 2
EVHOBEIE TR D,
EOFME, WK TIEOMEEND, BEEMNICHEET 2MAE

D\
Ubkon&E7 L —AOME.

—

AHPREL. NS ERENRL L,
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£2.41 Y, BHAR
_
PR | mmenTs | MRARTE | RO HEE
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TLSHIEES | TLSHERS| e
BIL—LOHE i B | 70 St |7V SR
TILSEMERT | 7ILIRGER it
A A &
FIXE FIXZ FIXZ
EOHE SIELE | L IEUE L siEiE | #te~ymLE
SERR wyRydLE sy AvLE| DR |
—EE —EE —E&
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L
EEE — T TEE ~L
(R T AN HEE
AR 4| [foCCoocoeod shdEM o
L Ty \\ D O
et | | HEEE ] (e M 75909
~L T OO ez 1/ D909 N
A | [CCCCeoeCl BERAE 50459 EENS
el || FCCCCCC o - 959
ARG B L ™~ Eﬁ@"'ﬂ g,DDC .
CCCCCCCCCOD | ppsastd P =gde] 1 ZERRE
msm 4 | [EEFEEEER [ 11 P30S
B (2 o-qd
RETR LI | A Eﬁﬁ}ﬁzjl]ﬁlwl—‘ B, 105 e
RCiE Sg s
KEEfR
|| = e
g [THT] I I! '—"—/j
VAVAVAVAVA ERE ‘oxl ]
_qﬁ worpel a )go ¢
: avavavav.vid a 6094
I 1Pl = 3= =
N ODOQC
. 0o0a0a¢
MEHQ s 0209094
T jogeg00¢ [mmn-+
- shaE bt 020909
e o ~0
. ~ o0 {
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2.4.1 ZFEPEIEDMHEY
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2.4.2 VYV, EHBRORESEH

Uy, B OBRBE R 2 3% 2.4.2 (TR T, BREESRMFIZ, JISA2102-2 (296, =S OIRE
1T, EAM 20°C, =AMA 0°C, NAMEEZ1E 20C (=AT) & Lz, EmBMEERIL, K
etz bR AaBVRER LT, ERM—H 7.69W/(m2-K), == AR £
5.00W/(m2-K), /Ml 25.0W/(m2-K) & L7z,

®2.42 Y, EHRORERHE

FF 2 X5
SHKEE ESSLE 20
[°C] ELY] 0

L 7]
RE SRR Epf s 169
T FRAER] 5.00
W7 (m10] (77 550

2.4.3 Y, FEHEROMHYILE (BUREXR)
Uy, B RO FEASEL O PEME (BMER) 13, R 243 1R TEE Wz, Wi o %
DZERIEIZHOVWTIE, TB2D/BEM T H &) THH S 2 iR EE R AL 1257 2 225

BORES, @B, WL e S L A BREZEBE L2 FEMOBMEEREZ W5 Z &
LB,

i

%243 HEHOBEEER

oy | BMEEE

W/(m=K)]
7L 160
ELER 0.14
PN 0.16
YN 0.16
=5 0.16
BRREE 0.16
—)L 0.35
sh M 0.62
INVA—# 0.35
=A% 0.16

AE1R—F|] 022
a ) —k 1.6

| EILFIL 1.5
drEAL (D) 0.05
#rEhi4 (2 0.028

BrE#tQ | 0.025
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244 YV EHEOBIETIL

FENTET V&K 2.4.4 1R, BRI, RORIRS 2R R & L, 7 v 0L
ZESMABES (ERE) . A2 ENABESR GREE) & Lo, BMREROM e 4 6 13
D ENMIBEAE (B2 7 #hE8) 12 JISA2102-2 [2HLE S /- #iPH (X 2.3.2-3 2) & L7=,
k. RSy DR AEIIBMAEROMIEEZ B L2,

WikE 7L —2 0 TEOET MEOFAIL, 121 1 ROER & B e DA0E £ T4 HPH
& LT, MR EE 0 A O M 2 LB D 300mm & L, 7 L—Yr ZEE JIS OBE
(190mm LA E) (2> T 200mm & L7=,

THARIZ, NEEAEE RE LTS T VTR A2 I Lm, NERITRRENEICH
TEDNENT 6D | ARAEHT TIXENRIAREEZ S © bmm Of7E & L7z,

RITETILE (ZEBER)
(Bl : 7ILITL—L FIXETH FEMRIE)

AT

QOOmﬂ: ﬂ H QOOmVﬂ:ﬂ
/|
B 300mm| 300mm|
L ] L ]
—EE BETIH
(Bl . —EETE FEMBAIZE)
5mm
>0 <
300mm| 300mm|
L ] L ]

X 2.4.4 @HETIL
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245 VY BEHER

Uy OFFEFE R A # 2.4.5°1~2.4.5-13 1R T, £ 2.4.51~2453 RT NI T L —Ah, F
2.454~2456 N7 IVIBIEEAS 7 L—Lh, £ 2457~2459 BEE7 L —LA, %
2.4.5-10 78 "HA, £ 2.4.511~2.4.5-12 NKT7 L — L, £ 2.4.5-13~2.4.5-14 )3T )L 3 ZN
W7 L— AL D,

mE. BFOB-PAHOFHMBAETRE (V) &1, FEVEREEEESEK EE T
BB [V y VEOMRFVERR, BVETTR K ORUEMERRICB LRBRIK & A% OMEREE A
T 5 LR LN DM OFPAE ED D EAE) 16 THEIN TWAHECE DO T, B
BB K OGHRIC T 2 S5 BREO MR HEDR 0 —7 4 0 DR & ARIE D H OFE)H

BERETHY, (24.5) KLV EEINTZLDOTHD,
(P, xI)
WEZZZ—JL—L -+ - (2.4.5)
L
Wy : BTS20 0 % & HHRO RO FEHHBEHE [Win-K)]

Ty : BEHIROBOMEETEFE [W/(m-K)]
! oHOES Mok S)  [m]
L :BOEEE [m]

I ERAT

7 2.4.5°1~2.4.5-13 OFERND, ETOMAE TR EREOM TEBNAE LT TNDLZ &
WHERTE D, £, UhIIBTEDETHDL Z LD, 2ETOMAEE T, BEWAE A
ELTERT D AEDBBEMEEZ 53T THET H5A I, BBIHENRRKE WD & 03 R
TX 5, BUWEORE SIX, K% O THIEOKR/MNIA SN H 12T 0.30W/(m-KLL T &
2%, Uik, RCEZRLS L7 L—L2OMBERBIZKENIHATE, TAIKOT VIR
FE#E1E 0.08~0.10W/(m-K), #i5. 7 /b I G & OVKIE 0.03~0.05W/(m - K)FLE & 7
5o
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£2.451 ZILITL—LEEVEY, EHER

W H
BEBLE Y4 Xm| 1.69 [ 1.37 |
. . AET | ABET | ABT | VBT | BT | BT
FRERTLIA 73 Fm | T | s | e | Fm | s
ETFILA 23. 833 23.7217 24.216 34.542 33.115 27.789
BEHGE ETFIB 18.824 17. 981 18. 398 29. 653 28. 360 22.370
(W/m) ETFILC 3.280 2.994 3.974 3.280 2.994 3.974
Las 1.729 2.752 1.845 1. 609 1.761 1. 445
EPnES
?ﬁ*ﬁ;ﬁkaﬁ v, 0.086 | 0.138 | 0.092 | 0.080 | 0.088 | 0.072
§_§E1$Fﬂﬁl$éﬁiﬁﬁiﬁ§ 11 141
0 :
B RARRERRERE
W/ (n-K)J 0. 091
. . AET | AET | ABT | VBT | BT | BT
FHRBTRTIA 73 Fip 5| s F2 T | s
ETFTILA 24. 426 24. 408 24.025 34.717 33. 605 27.508
BEHGE ETIB 18.824 17.981 18. 398 29. 653 28. 360 22.370
(W/m] ETFILC 3.521 3.214 3.521 3.521 3.214 3.521
Las 2. 081 3.213 2.107 1. 544 2.032 1.618
=3
I Y, 0.104 | 0.161 | 0.105 | 0.077 | o0.102 | 0. 081
_EE1$FEﬁ%EEﬁ@%5ﬁ§ 12 597
B RAMRERRERE
W/ (n-K)J 0.103
: - AET | AET | ABT | VBT | BT | BT
RCiE 7S Fi T 450 5 T 45
ETILA 27.554 29.986 26.779 34.192 36. 466 29. 494
BEHGE ETIB 21. 462 23.765 20.774 24.823 30. 784 22.030
(W/m) ETFILC 4.679 4.399 4. 945 4.679 4.399 4.945
Las 1.414 1.822 1. 060 4. 691 1.283 2.519
=3
?ﬁﬁﬁﬁiukfﬁ R 0.071 | 0.091 | 0.053| 0.235| 0.064 | 0.126
_§E1$Fﬁﬁ%[wﬂl]LL§?‘LI)ILE 12 687
E BAERARRERE
W/ (n - K)J 0.104
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#2452 FILITTL—LFIXEY, %:H:."f‘*%

FIXZ ﬂ»r7;‘(m)|1.235| 1.37|
FIEWE T 5k FILE 8 T fitEn
ETILA 22.616 20. 713 23.152
BEHRE ETILB 18.120 | 15.724 | 17.923
W/m] ETIC 3. 281 3.054 3.974
Las 1.216 1.936 1. 255
BRELE
Y v, 0.061 | 0.097 | 0.063
E-HRABBREREERRE
o 7.330
B BARMBE SR RER
ey 0.070
SIEMTRT % FILE L8 T fitEn
ETILA 23.152 | 21.434 | 22.902
BEHRE ETIB 18.120 | 15.724 | 17.923
W/m] ETFILC 3.521 3.258 3.522
Las 1.511 2.452 1. 458
BRELE
N a0 v, 0.076 | 0.123 | 0.073
E-PARBREBBRTE
o 8.889
B PARBEGRAERER
W/ (n - K)J 0. 085
RCiE FILE & TEB HEER
ETILA 24.549 | 23.516 | 24.444
BEHRE ETIB 17.933 17.505 17.935
W/m) ETILC 4. 684 4. 439 4.985
Las 1.932 1.572 1.523
RERE R E
o -’k)] 7% 0.097 | 0.079 | 0.076
B PABMBEBRAERER
W/ (n-K)) 0. 082
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#2453 FILITL—LWMIRYBLEY EHKER

W H
MINYVHLE B4 X[ 0.64 | 1.37 |

. : = . & HEER HEED
ETILA 26. 311 26.192 27.890 27. 890
RBERE ETILB 21.828 21.211 22. 695 22. 695
(W/m] ETIC 3. 281 3. 054 3.973 3.973
Las 1. 203 1. 868 1.222 1.222
mEERE
o - K ) Yy 0. 060 0. 093 0. 061 0. 061
g_EE{KFﬂﬁﬁﬁ‘%ﬁﬁ%;ﬁg 5 313
W .
E-FAERERBERE
W/ (- K)) 0. 066
AEMMTE | TS e | v | B[ BE
ETILA 26. 681 26. 713 27.590 27.590
BIBRRE ETILB 21.828 21.211 22. 695 22. 695
(W/m] ETIC 3. 521 3.258 3.519 3.519
Las 1.332 2.184 1.377 1.377
WEBERE
T v, 0.067 | 0.109 [ 0.069 [ 0.069
§_5E1$Fﬂﬁl‘?%%ﬁﬁ?&§ﬁ§ 6 023
W 5
B-RARRESRBERE
O/ (- K)) 0.075
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2454 7= FTHE*’EA? L—LSENWVEY EHER
FENE B4 X (m) | 1.69 | 1.37 |
YT, —emma] WET | WET | AET | WET | NET | SET
ﬁﬁ&ﬁﬁ&l/ﬁ 7)|/~LTHEI*E|:| J:%B g_ lﬁigﬂ J:%B —F B ﬁiﬁ[‘
ETFILA 21.593 22.582 21.326 28. 492 26. 638 24.120
BABRE ETFILB 16. 756 16.776 15. 435 24. 441 21.513 18.592
W/m) ETFILC 3.270 2.973 3.962 3.270 2.973 3.962
Las 1.567 2.833 1.929 0. 781 2.152 1. 566
FE B as

"Eﬁ*ﬁf"ﬁ v, 0.078 | 0.142 | 0.09 [ 0.039 [ 0.108 | 0.078

B BAMRARRERE

W/ (n-K)) 0.090
BTN wEma| PET | AET | AET | ART | ST | AR
ETFILA 22. 154 23. 263 21.168 28.872 27. 201 23 895
BBEHRE ETFILB 16. 756 16.776 15. 435 24. 441 21.513 18. 592
W/m) ETILC 3.508 3.192 3.510 3.508 3.192 3.510
Las 1.890 3.295 2.223 0.922 2. 496 1.793
BB

ﬁ*ﬁfﬂﬁ v, 0.094 | 0165 | o0.111 | 0.046 | 0.125 | 0.090

B BAERERBERE

W/ (m- K 0.104

50

F2.4.55 FIIHEEEIL—LFIXEBY FHER

FIXZ&E 'U"fZ'(m)|1.235| 1.37|
REWBRTHA | 7o silsEs| 8 | F®m | sm
ETILA 19.662 | 20.319 | 20.363
BRBRE ETIB 14.854 | 15.202 | 14.849
(W/m] ETIC 3.270 3.039 3.963
Las 1.539 2.078 1.551
EES

BRI v, 0.077 | 0.104 | 0.078

§_5E1$Fﬁﬁ%[wjﬁﬂ§$ﬂ)ll.i 8 717

B BAORERRERE
O/ (- K)) b W
MIRMRTA | 7 SHlsESs| Em | F® | sm
ETILA 20.172 | 20.855 | 20.153
BERRE ETIB 14.854 | 15.202 | 14.849
(W/m] ETIC 3.508 3.240 3. 511
Las 1.810 2.414 1.793
FE e

‘{ﬁ*ﬁf)}(ﬁ v, 0.091 | 0.121 | 0.090

%—EIZPKFE‘%[ ]Lﬁia,,.bg 0,129

; :

W/ (m-K)J
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#2456 FIIHEESEIL— .L\%{E'd"\"JHjL,M\Pb%:Hjﬁ%

MINYHLE A X (m) | 0.64 | 1.37 |
, . = g HEER HEBD
EE&E?}I/% 7”/\*.“”35*5@ J:'Eﬂ-s —F'g[; (Eﬁlﬁ) (I%i)
ETILA 22.229 23.129 24.122 24.122
BIBERE ETIB 17. 401 18. 257 18. 648 18. 648
(W/m] ETIC 3.270 3. 040 3.963 3.963
Las 1. 558 1. 831 1.512 1.512
WmEERE
G -)KL)] Yo 0.078 0.092 0. 076 0.076
72 NRT-E
e EE{$F§%{L‘EWD] ﬂ ;"/)ILE 6 311
B-BAEBESRAERE
O/ (m - K)) 0.078
P o W | W
ETILA 22. 711 23. 630 23.874 23.874
BIBERE ETIB 17. 401 18. 257 18. 648 18. 648
(W/m] ETIC 3.508 3.242 3.511 3.511
Las 1.802 2.131 1.715 1.715
WMEBERE
W (03 Yy 0. 090 0. 107 0. 086 0. 086
o_ AR ]
e EE{$F§%{EWD]JELE’"&/)ILE 7 217
B-BAEBESRAERE
0/ - K 0.0%0
g 2
gmE  |7osemmal ks | ovm | BEO| BE
ETILA 13. 869 13. 689 20. 796 20. 796
BIBERRE ETIB 10. 554 10. 998 15. 297 15. 297
(W/m] ETIC 1. 960 1.985 4.097 4.097
Las 1.355 0.707 1. 402 1. 402
BERERE
G _‘k)] Yy 0.068 0. 035 0.070 0.070
Zo_ 0 N
iex gE{*Fﬂﬁ ha-]LL’:?"UILE 5 161
B-BAEBESRAERE
/(- K 0. 064
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#2457 #BEIJIL—LSENVEY EHER

BIELE H4 X ()| 1.69 | 1.37 |
s e AEF | AEF | AET | BT | BT | BT
R aka ta | FE | s | be | T | e
ETILA 20. 975 22.289 21. 531 23. 689 24.883 23.720
BRHRE ETI/ILB 17.304 18. 942 17. 047 19. 737 21.514 18. 966
W/m) EFILC 3.100 3. 021 3.825 3.100 3. 021 3.825
Las 0.572 0. 326 0. 659 0. 852 0.348 0.929
=R 35
ﬁ%ﬁ_ﬂﬁ v, 0.029 [ 0.016 | 0.033| 0.043| 0.017 | 0.046
§_§E1$Fﬁﬁﬁ{téﬁﬁiﬂﬁiﬁ§ 3 948
E-BAMGERRERE
0/ m-K)) 0.032
T - AET | BT | ABT | SIEF | VBT | FET
FhIRMTR LA ki b | T | s | rm | T | s
ETILA 21.216 22.566 21.139 23.852 25.027 23.260
BERBRE ETILB 17. 304 18. 942 17. 047 19. 737 21.514 18. 966
(W/m] ETILC 3. 300 3.233 3. 331 3.300 3.233 3. 331
Lag 0.611 0.390 0.761 0.814 0. 280 0.962
EbnES
"[ﬁﬁ%ﬁyﬁ v, 0.031 [ 0.020 [ 0.038 | 0.041 | 0.014 | 0.048
B BAMGERRERE
W/ m - K)) 0.034
RC S *g;].ﬂb mBE'-% WBE% WE% %Bﬁ? 91"}%? 91"}5%
= ks i T 4458 5 T 4625
ETILA 23. 609 22.925 22.535 26.473 25. 465 25. 424
HRBRE ETILB 19.018 18.075 18. 087 19. 056 19.579 18.158
(W/m) ETILC 4.333 4.186 4.332 4.333 4.186 4.332
Las 0. 258 0. 665 0.115 3.085 1.700 2.934
=3
"[ﬁﬁ%mﬁvﬁ v, 0.013 | 0.033| 0.006 | 0.154 | 0.085 | 0.147
_gz1$rﬁ%IEEﬁﬁ§¥LIJILE 9 OOO
B BAMGERRERE
0/ - K) ) b
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#2458 BEIL—LFIXEY, EHER

FIXZ *ﬁfx“(m)|1.235| 1.37|
FIEME T % 1thg LEB TEB HEEB
ETILA 17.621 | 17.553 | 18.375
BRHRE ETIILB 13.782 | 13.782 | 13.737
W/m] EFILC 3. 231 3.157 3.998
Las 0. 608 0.614 | 0.640
BMEBERE
i _’k)] v, 0.030 | 0.031 | 0.032
B-RIABRERBRRE
on 3.262
E-PARRERAERE
/(- K)) 0.031
SLERMTEA T % 1thg LEB TEB HEEB
ETILA 17.877 | 17.818 | 18.003
BRHRE ETI/LB 13.782 | 13.782 | 13.737
W/m] ETILC 3. 482 3.414 3.555
Las 0.613 0. 622 0.711
a _’K)] v, 0.031 | 0.031 | 0.036
?g_gﬂ{$Fﬂﬁﬁ%ﬁﬁ@¥&5ﬁ§ 3 475
EB-PARMRERAERE
/(- K)) 0.033
RCE 1thg LEB TEB HEEB
ETILA 19.153 | 19.442 | 19.124
BRHRE ETIILB 13.777 | 14.322 | 13.746
W/m] ETILC 4.306 4.220 4. 305
Las 1.071 0. 900 1.072
o (- ’K)] v, 0.054 | 0.045 | 0.054
B-RIABRESEBRRE
on 5.372
E-BARMRERAERE
/(- K)) 0. 052
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#2.4.5-9

BIED L—LHMtINYVHLEY, FEHER
W H
A4 Xm)[ 0.64 [ 1.37 |

MINYHLE
: . HEER HEBD
ETILA 19.538 19. 469 20. 154 20. 660
BBRRE ETIB 15. 687 15. 687 15.535 16. 041
(W/m] ETILC 3. 231 3.157 3.998 3.998
Las 0. 620 0. 625 0. 621 0. 622
WMEERE
oW _’R)] v, 0. 031 0. 031 0. 031 0. 031
§_5E1$Fﬂﬁﬁlﬁﬁiﬁﬁ?&§ﬁ§ 2.499
B-RARRERBERE
W/ (- K)) 0. 031
: . HEER HEBD
ETILA 19. 771 19. 715 19.770 20. 280
BBHRE ETILB 15. 687 15. 687 15.535 16. 041
(W/m] ETILC 3.482 3.414 3. 555 3. 555
Las 0. 607 0.614 0. 680 0. 685
MEERE
oW _’R)] Yy 0. 030 0. 031 0.034 0.034
?‘g_gz{$Fﬂﬁgﬁﬁﬁi@?&;ﬁ§ 2 652
B-RARRESRBERE
O/ m - K)) 0.033
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#2.4.5-10 35| ='=='=L\Z’.l’\ (—E,m) V, BH#ER

5BULVE B4 X (m) | 1.69 | 1.37 |
. p— AET | AET | RETF | BT | SiBF | ST
RRMRTE | —BX ta | T | s | rm | T | s
ETILA 14. 954 15.760 14. 494 14. 831 15. 829 14.284
BiBHRE ETI/LB 10. 548 11.088 9.578 10.576 11.413 9.536
(W/m] ETILC 3. 031 2. 860 3.624 3.031 2. 860 3.624
Las 1.375 1.811 1.292 1.224 1.555 1.124
=35
ﬁ%ﬂ%vﬁ v, 0.060 | 0.091 | 0.065| 0.061| 0.078 | 0. 056
_EE1$F§?{[W]LJE§?LUILE 8 350
- BARRARRERE
/(- K) ) 0. 068
et — AET | AETF | REF | BT | BT | FEF
PRIRTE | —ER T O B I S I 2 Y
ETILA 15. 751 16. 803 14.109 15. 157 16. 670 13. 666
BEHGE ETIB 10. 548 11.088 9.578 10.576 11.413 9.536
(W/m) ETFILC 3. 262 3. 066 3.120 3.262 3.066 3.120
Las 1. 941 2. 648 1.412 1.319 2.190 1.011
EbnES
ﬁ%ﬁvﬁ v, 0.097 | 0.132 | 0.071 | 0.066 | 0.110 | 0.051
B BARRERRERE
Wm0 0.083
RCE y— REF | AEF | ABEE | FEF | HNEF | ST
—EE T T& e & T e
EFILA 16. 288 16. 973 15.532 15. 956 17. 437 15. 067
BEHGE EFILB 10. 780 11. 445 10.118 10. 857 12. 429 10. 205
(W/m) EFILC 4. 414 4. 044 4.502 4. 414 4.044 4.502
Las 1.094 1.484 0.912 0. 685 0. 964 0. 360
=3
"[ﬁﬁ%mﬁvﬁ R 0.055 | 0.074 | 0.046 | 0.034| 0.048 | 0.018
_EE1$FEﬁ%EEﬁ@%5ﬁ§ 5 314
B RARRERRERE
oK) 0.043
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£2.45-11 KIL—LBEZNWEY EHER

W H
FBLE B4 X (m)| 1.69 | 1.37 |
ETILA 22.359 22.174 21.225 22.936 27.133 20. 815
BiBHRE ETI/LB 18.827 18. 285 17. 004 19.732 23. 811 16. 749
[W/m] ETILC 3.017 2. 866 3.967 3.017 2. 866 3.967
Las 0.515 1.023 0. 253 0.188 0. 456 0.098
=35
ﬁ%ﬂ%vﬁ v, 0.026 | 0.051 | 0.013| 0.009| 0.023]| 0 005
_EIZMSFEﬁ?{[W]Lﬂ%uILE 2 326
B BAERERRERE
/- K)J 0.019
ETILA 23. 669 24. 354 21.198 24.001 28. 485 20. 621
BBHGE ETIB 18.827 18. 285 17. 004 19.732 23. 811 16. 749
(W/m) ETFILC 3. 940 3.599 3.762 3.940 3.599 3.762
Las 0.903 2.469 0.432 0. 330 1.075 0.111
EbnES
ﬁ%ﬁvﬁ v, 0.045 [ 0.123 | 0.022 | 0.016 | 0.054 | 0.006
B BARRERRERE
/(- K)) 0. 039
" REF | AEF | ABEE | FEF | HNEF | ST
RCE A i T #a e T 55
EFILA 24.039 23. 341 22.588 25.484 28.476 22.984
BEHGE EFILB 18. 827 18. 285 17.004 19.732 23. 811 16. 749
(W/m) EFILC 4. 668 4.335 5.153 4. 668 4.335 5.153
Las 0. 544 0.722 0. 431 1.085 0. 330 1.082
=3
"[ﬁﬁ%mﬁvﬁ R 0.027 | 0.036 | 0.022| 0.054 | 0.016 | 0.054
_EEPFFQ%{LEW%JE@%;ﬁE 4 337
§—§E1$Fﬁﬁﬁ{ﬁé{fz§’aﬁl)m$
/(- K) ) 0. 035
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#24512 RIL—LFIXEY, EH#ER

FIXE 44 X (n) (L2361 137
RN Tk * 8 | TH |
ETILA 16.871 [ 17.349 | 17.821
BBRRE ETIB 13.518 | 14.075 | 13.722
(W/m) ETIC 3. 050 2.963 3. 954
Lo 0.304 | 0311 | 0.145
BT
WENE v, 0.015 | 0.016 | 0.007
B BAERE BERAE
o 1.156
ERABBERRERE
W/ (- K)) 0.0t
SAIBBFAT 5% * 8 | TH |
ETILA 17.890 [ 19.103 | 17.633
BBRRE ETILB 13.518 | 14.075 | 13.722
(W/m) ETIC 3. 960 3.575 3.768
Las 0.413 1.452 0.143
BRERE
A v, 0.021 | 0.073 | 0.007
B BARRE BENAE
o 2.694
B RARREBRERE
W/ (- K)) 0.026
RCH# * 8 | T |
ETILA 19.263 [ 19.145 | 19.888
BBRRE ET.B 13.518 | 14.075 | 13.722
(W/m) ETILC 4. 667 4.510 5.156
Las 1.078 0. 560 1..009
BRERE
RENGE v, 0.054 | 0.028 | 0.050
B RAMBE AR E
o 4.7817
B RARREBRERE
o/ - ) 0. 046
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£2.4.5-13 FILIBEMIL—LSEVEY, EHER

W H
HAL XM 1.69 [ 1.37 |

SLEVE
oz [ rwewan | R [ PRT R [ [ T
ETILA 25.925 27.333 24. 951 36. 935 35. 151 217.765
BBERE ETI/LB 20. 791 22.211 20. 063 30. 737 30. 795 21.832
W/m] ETILC 4.271 3.901 4.376 4.271 3.901 4.376
Las 0. 858 1.161 0.511 1.921 0. 455 1. 557

= 15 5
ﬁ%ﬂfﬂkfi v, 0.043 | 0.058 | 0.026 | 0.096 | 0.023 [ 0.078

§—§E1$Fﬁﬁ{f{ﬁé{fz§’aﬁum$
W/ (- K)) o 0
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=2.45-14 FILZBERIL—LFIXBY, BEHiER

W H
FIXZE B4 X (m)|1.235] 1.37 |
RCE 7L = BB il TR HtEB
ETILA 22.586 | 22.634 | 22.607
BRERRE ETILB 17.2217 17.826 | 17.182
(W/m] ETILC 4.379 3.903 4.378
Las 0. 980 0.905 1.047
REBERE
oW - ’k)] Y, 0.049 | 0.045 | 0.052
E-FHREREERHRE
o 5.197
E-RARRERBERE
W/ (m-K)J " 0.050




F2E WEMKL OB OBBEOFEIC K LG

WIT, KxOREREFH LI BERT D, A REBERLENEHIC, £ 2.4.51~2.4513
DUz 7 L— L OME L AR L 77 7 Lk 21X 2.4.5-1~2.4.5-14 1T
R, X 2.4.5°1~2.4.5-6 35| 1E VA K] 2.4.5-T~2.4.5-11 28 FIX 7, [X] 2.4.5-12~2.4.5-14
DRET _OHLEE R D,

EERERER & L TR, TAIRT AV IBEESO U EARE < BIESLAOMER /NS
7o TR, BIRT7L—2DFELROIMBEOBYRERNPREVIZETIIRE 2o T
%, LrL, RCIEDHIE T L — L5EWEDOIEF LEC/MEFtEIL, fiF~7 L — Al
LB L TR R E L 2o TS, Zhud, B 2.4.5-15 (TR T X O (&R H 0 2
F—ANEELZZITRTWMEICEIT DN TWATZD EEZOND, £-. ZHITHED
OB L TVD EB 2 b5, RCELSOME VIZ, BEHEML TWDHEHODITE A
ENELZEORL EOBBELEDRNLDOTHHDIZK LT, RCEFEELEa L7 U —FD
MICREI 2 EAZANRFIBEENTHE > TS, 7 L—LDBERMN S HE~zI 5B
Flx, EAZANSZOEENGR., BLUTEALZ AN a7 U — FE2FE LK~
N, ZOEHS R —FROBERGEL o TnH EEZXBND, RCEDT VI 7 L—ABHEWN
BOIMNET S (K 2.4.5-16 ) Oy BNEOMOfE L IiE L THEHB L TREVWD G, £
D= ThHD LHEIND,

PRI, FEIEWTEL 1k & SR RITEN LA Tl TEO Wy DR EDICH DA H D, T iU,
THEUIIBIAR DT O DAREI Y PN T WD b L<I3KEIY offgeZz A3 2R & o> T
WD, BEREKOBEMEB YN RKEL DD EEZLND, — T, $FETITNE
O ORRE, EEHEROHET C7 L— AFEAMUBHH A TH LY REL 2D LT, EfD
Uy, 23 T8 KR OMERIC AR E < e 0 | FREWEA TIECH/MER BN Lik & 13 o & 7e > T
W5, FRHMIEATLE EAMRTB TIEORE R A R L. O T AFEEDEIC /-
TW5, Ziud, M LiEE BEBYRERDENVEREZN L TIE - TV E7d B2 b5,

FEEVETIE, AETFLONEFO T, RREL RDEARH Y, BOBRBEMED Uy (1T
WENDDLEEZOND, T T, RC BB TEORBENE KL OWEW O T 5 1%5% .
[ 2.4.5-17T DX HIZEE LT, DfEZ B LTZ, casel~3 137 L —LADRENMELE X
726 D, cased N caseb IZZ1LE 4L casel KON cased D 7 L — A DR ENLE TWrEEL O it
THIEEZEZ D THD, 7ok, FMEATIEOHCRC &4 3E LoH#bL, ORI
BWTRCHEUANDOIRETIETTY L—LDOREMELEZT-HE BRAELT L—LDBIRA
EooTLEW, FEMEUINDOEERFPERICKESMFEHTLIEEZONZDTH
Do TNENDOTL, DEZM 2.4.5-18 2737, ZOMENDL, Wpld7 L — ADORENETS
FTaRRL BT OAND T THIENEIET 2 Z LR HERTE D,

U EORERNS, Uy 3R 7 L — 20 LR DMEOBYRER N K E WY, (TREL
DM, T L= LDOFIRRRENLE , BIRDRERIZ L > THENEIT D2 EhRbroT,
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W5, — T, IR L7=L 910, BEFIERLE OB OB R U, ITEVEREDO 21T 9 |
%ﬁﬂ%k&ofw@wo::fi BEREOFHME 21T 5 E TRkt Gt L 7o TV HHE
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o TL B2, 22Tl WE%@%%&&I& BT TIIMEES. B
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NDFEGFEICHI-> TR (2.52) X 0EB L @ERE Y 7 A (FL3+A12+FL3) &7V
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., JISA2102-1 IZHUE SN AL LT, AR, @R AX—FEHn5b, £/, JISA2102-2
CHEINAR (252) LWEH LY T AAR—FHOBAETRY, LA L > TR
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W E LR E L Db DER 2.5-2 IT7-T, BERKE DM OBBETET, 2 7 7
AAN—FHOMEEIRE Y, LT DL T/ 7 L—ATiE JIS2102-2 OBLEE T
3.51%., FHRMET 29/ b REL, TAIBIBES T L— L CIIHBEM T 1.2 5, FHEMET
22 fERE VBB R L 725, — T, BB L— A TIIBUEM T 0.5 1%, FHHEMETIX
0.7f5DME & T2 o7,
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B H T ADANR—V IR ETET, L0, BEREOFMX R & 2o TV DR EMRIK L
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£ 2.5-1 JIS2102-1 [SHE SN DBH S RAAR—HHOBBEFHEY,

W/(m-K)]
TBRXEEZBIL—IT ZEBOXEEEYTL—UT
P (EMSTEGL, ZRRXEAREH | BRHESHY. ERRIIHREH
ALT=30) ALfz30)
SRAR—Y | HRBRAR—Y | 2RAR—Y | HBARR—Y
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¥ 5.3.1-1 (2 =PI, [X 5.8.1-2 [IZFEAMUD Y+D = o #— [ &R+, SIMNE, o H
TAT y VTR T 35 FREL R o TED, Y+<1 LB EDLREODDFER L2 -T
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CIOUT/AREA = 341 0B+02 QIMSAREA = 3.354E4+02 QINET/AREA = 561 TE+OD
REGICH MAME™ mindd
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e300 TE
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INOORERPE . B EIMUSLIZ, B EBMSERICREROMAN R NN
Wb, —HT, SIHBMEERICIIDMARROND, ERAMTIEEFO 7 L—AT3
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ENKRER 120.07 [m?]
= 2.825 [m]
5 mpsdEs 26.8 (%]
FOmEE 322 [m?]

£6.3-2 FEQEIRLF—EEORRETTILOROID L

BEEH (I ~ VIHhis) 57U
e HE AL BH A X [m] REE
] B [m?]
M= 3] 2.550 1.800 459
3] 1.650 2.100 3.47
LD 3] 1.650 2.100 3.47
] 1.650 1.300 215
_ R 1.400 0.700 0.98
B — -
1F 4 BFOR7 0.900 1.800 1.62
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BE ] 0.600 0.900 0.54
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AR — MR OB BB D05

£6.3-3 HMAEROTZILIIL—LIZETAEEDRERZHRQODEMEL R[]
HWmE 3220 (M)| ZL—LODOHE TIL
BAO L E 26.8 | (%] & it Hh 42k IV V Hhigf
B | & | @ | REEREY Y EEmL _\Pb%;r%
i1 iva W) | (H) | @) (H) (FEHBETE)
(m) | (m) | (m) - UlE AKH | U.fE | AKH
X3 - - | 67.90 1.0 0.23[ 15.93 0.23[ 1593
VA - - 113951 1.0 0.47| 6548 047 6548
BIEHOR)| - - 0.35 1.0 0.47 0.16 0.47 0.16
ERE(RE)| - - 0.35 0.7 445 1.08 445 1.08
R - - | 6547 0.7 047 2172 047 2172
=-1 165 | 2.10 | 3.47 1.0 382 1324 404 13.99
=B-2 1.65 | 2.10 | 3.47 1.0 382 1324 404 13.99
=-3 255 | 1.80 | 4.59 1.0 367 16.85 386 17.72
=B-4 090 | 210 | 1.89 1.0 4.65 8.79 4.97 9.39
=-5 0.60 | 090 | 054 1.0 479 2.59 5.34 2.89
1F =-6 0.60 | 090 | 054 1.0 479 2.59 5.34 2.89
=B-7 0.60 | 090 | 054 1.0 479 2.59 5.34 2.89
=-8 0.60 | 090 | 054 1.0 479 2.59 5.34 2.89
=-9 090 | 1.80 | 1.62 1.0 4.65 7.53 4.98 8.07
=-10 140 | 0.70 | 0.98 1.0 4.35 4.26 478 4.68
B-11 165 | 1.30 | 2.15 1.0 3.88 8.32 4.15 8.91
=-12 165 | 1.95 | 3.22 1.0 385 1237 407 13.09
=-13 165 | 1.95 | 3.22 1.0 385 1237 407 13.09
=-14 165 | 1.05 | 1.73 1.0 3.97 6.88 4.28 7.42
oF Z=2-15 090 | 1.10 | 0.99 1.0 4.30 4.26 4.70 4.66
7=2-16 0.60 | 090 | 054 1.0 479 2.59 5.34 2.89
=-17 090 | 1.10 | 0.99 1.0 4.30 4.26 4.70 4.66
72-18 0.60 | 0.90 | 054 1.0 479 2.59 5.34 2.89
=-19 0.60 | 1.10 | 0.66 1.0 4.69 3.09 5.20 3.43
> AUH 235.36 24480
+ SR 1 R4\ B ER 3.16 1.0 0.53 1.67 0.53 1.67
(XE) (m] 3.16 0.7 0.76 168] 0.76 1.68
> (LUH+AU) 3.36 3.36
BEEL B n 0.50 0.50
(W/K] 0.35nB 50.58 50.58
QxS BEXFRE+EREE (W/K) 289.29 298.73
Q BMERFZEH (W/(m-K)) 2.376 2.454
E~EEmEm)| s | 121.7] EEE(Qy,/Q) 103
SAE[m"] B 289 (-] :
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%6.3-4 BMEHEROTILIMEES T L—LAICETHEEOMBEENQOEMLE[-]

wmEiE 3220 (M) | IL—LO#HE TIVIHEES
FOLE 26.8 | (%] V,ZEDHE IV V iz
g | & | mfE |BEEREK Y EEEL _wb%%
BRAL w | | W (H) (FHHET &)
(m) | (m) | (M) - UlE AKH | U.fE | AKH
XFH - - | 67.90 1.0 0.23] 15.93 0.23] 15.93
5} B2 - - | 139.51 1.0 047 6548 047 6548
B EEOR)| - - 0.35 1.0 0.47 0.16 0.47 0.16
HER(RE)| - - 0.35 0.7 4.45 1.08 445 1.08
R - - | 6547 0.7 047] 21.72 047 21.72
=-1 165 | 210 | 3.47 1.0 325 11.28 347 1203
=B-2 165 | 2.10 | 3.47 1.0 325 11.28 347 1203
z=-3 255 | 1.80 | 4.59 1.0 3.17] 1457 3.36| 15.44
=-4 090 [ 210 | 1.89 1.0 4.65 8.79 4.97 9.39
=-5 0.60 | 0.90 | 054 1.0 3.64 1.97 4.20 2.27
1F Z=-6 0.60 | 0.90 | 054 1.0 3.64 1.97 4.20 2.27
=B-7 0.60 | 0.90 | 054 1.0 3.64 1.97 4.20 2.27
=-8 0.60 | 0.90 | 054 1.0 3.64 1.97 4.20 2.27
=-9 090 | 1.80 | 1.62 1.0 4.65 7.53 4.98 8.07
7=-10 140 | 0.70 | 0.98 1.0 3.43 3.36 3.86 3.78
=11 165 | 1.30 | 2.15 1.0 3.65 7.84 3.93 8.43
z=-12 165 [ 1.95 | 3.22 1.0 3.26] 1050 349 1122
7E-13 165 [ 1.95 | 3.22 1.0 3.26] 1050 349 11.22
E-14 165 | 105 | 1.73 1.0 3.29 5.71 3.61 6.25
oF Z-15 | 090 | 1.10 | 0.99 1.0 3.44 3.41 3.85 3.81
7Z-16 | 060 | 0.90 | 0.54 1.0 3.64 1.97 4.20 2.27
=-17 090 | 1.10 | 0.99 1.0 3.44 3.41 3.85 3.81
7ZZ-18 | 060 | 0.90 | 0.54 1.0 3.64 1.97 4.20 2.27
7Z-19 | 060 | 1.10 | 066 1.0 3.44 2.27 3.96 2.61
> AUH 216.60 226.04
+ RSk + BS54 B &R 3.16 1.0 0.53 1.67 0.53 1.67
(XED) (m] 3.16 0.7 076 168] o076 168
> (LUH+AU) 3.36 3.36
M HIB% BB n 0.50 0.50
(w/K] 0.35nB 50.58 50.58
QxS BB KRB KRERE (W/K) 270.53 279.97
Q BEERFEH (W/(M-K) 2.222 2.300
E~EEREmMI] s | 121.7] EE(Qy,/Q) 103
Ki8m’] B 289 (-] :

(BAIRIIF—EEFEREETTIL)
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%:6.3-5 FHHMHEROBEIL—LIZETSEEDHBELRFZFHQOEMELE]-]
TR i1 3220| (M) | ZL—LDOHE EIL
ROt 268 | (%) | Y., ZEDHRE IV V Hhig
2 | & | @ [REERE Y L VB R
ER L W) | (H) (A) (H) E3HEY
(m) | (m) | (M) - UlE AKH | U.fE | AKH
XFH - - | 67.90 1.0 0.23] 1593 0.23] 15.93
5L B2 - - | 139.51 1.0 047| 6548 047| 6548
BEHOR)| - - 0.35 1.0 0.47 0.16 0.47 0.16
AR (RE)| - - 0.35 0.7 4.45 1.08 4.45 1.08
R - - | 65.47 0.7 047 21.72 047 21.72
=1 165 | 2.10 | 3.47 1.0 2.20 7.61 2.30 7.98
B-2 165 | 2.10 | 3.47 1.0 2.20 7.61 2.30 7.98
=-3 255 | 1.80 | 4.59 1.0 2.05 9.43 2.15 9.87
=-4 090 | 2.10 | 1.89 1.0 2.33 4.40 2.49 4.70
B-5 0.60 | 0.90 | 054 1.0 2.34 1.27 2.62 1.42
1F 726 0.60 | 0.90 | 054 1.0 2.34 1.27 2.62 1.42
=-7 0.60 | 0.90 | 054 1.0 2.34 1.27 2.62 1.42
=-8 0.60 | 0.90 | 054 1.0 2.34 1.27 2.62 1.42
=-9 090 [ 1.80 | 1.62 1.0 2.33 3.77 2.50 4.04
7=-10 140 | 0.70 | 0.98 1.0 212 2.08 2.34 2.29
=-11 165 | 1.30 | 2.15 1.0 2.02 4.34 2.16 4.63
7=-12 165 | 1.95 | 3.22 1.0 2.20 7.07 2.31 7.43
7=-13 165 | 1.95 | 3.22 1.0 2.20 7.07 2.31 7.43
=-14 165 | 1.05 | 1.73 1.0 2.04 3.54 2.20 3.81
oF 7Z2-15 | 090 | 1.10 | 0.99 1.0 2.19 2.17 2.39 2.37
7Z-16 | 0.60 [ 0.90 | 0.54 1.0 2.34 1.27 2.62 1.42
72-17 | 090 | 1.10 | 0.99 1.0 2.19 2.17 2.39 2.37
7=-18 | 0.60 [ 0.90 | 054 1.0 2.34 1.27 2.62 1.42
7Z-19 | 060 [ 1.10| 0.66 1.0 2.35 1.55 2.61 1.72
> AUH 174.78 179.50
+ e + RS 44 B B 3.16 1.0 0.53 1.67 0.53 1.67
(XE) (m] 3.16 0.7 0.76 168] 0.76 1.68
> (LUH+AU) 3.36 3.36
BEEL B n 0.50 0.50
(w/K] 0.35nB 50.58 50.58
QxS BEXFRE+EREE (W/K) 228.71 233.43
Q BEEEH (W/(M-K)] 1.879 1.918
E~EEmEml| s | 121.7] EEE(Qy,/Q) 102
KA’ B 289 (-] :
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%6.3-6 BHEHERDOTILIIL—LIZBTA2EENRBLEFEHQOEMIEE[-]

fRER 3220l (M) | JL—LO#HE FILE
] m s 26.8 | (%) VEZEEDHE IV V #hig
B | & | @mE |BREERE Y EEEL \l}b%f‘%
BB AL W) | (=) | W (H) (HZEHE)
(m) | (m) | (i) - UfiE AKH | U.fE | AKH
xFH - - | 67.90 1.0 0.23] 15.93 0.23] 1593
A - - | 13951 1.0 0.47| 6548 047 6548
B (EBUOR)| - - 0.35 1.0 0.47 0.16 0.47 0.16
ER(RE)| - - 0.35 0.7 4.45 1.08 4.45 1.08
R - - | 65.47 0.7 047 21.72 047] 21.72
=-1 165 | 210 [ 3.47 1.0 382 1324 415 14.36
=-2 1.65 | 210 | 3.47 1.0 382 1324 415 14.36
=-3 255 | 1.80 | 459 1.0 367 16.85 3.96] 18.16
=-4 090 | 2.10 | 1.89 1.0 4.65 8.79 5.13 9.69
Z=-5 0.60 | 0.90 | 054 1.0 4.79 2.59 5.62 3.04
1F Z=-6 0.60 | 0.90 [ 054 1.0 4.79 2.59 5.62 3.04
=-7 0.60 | 0.90 | 054 1.0 4.79 2.59 5.62 3.04
=-8 0.60 | 0.90 | 054 1.0 4.79 2.59 5.62 3.04
Z=-9 090 | 1.80 | 1.62 1.0 4.65 7.53 5.15 8.34
72=-10 140 | 0.70 | 098 1.0 4.35 4.26 4.99 4.89
=11 165 | 1.30 | 2.15 1.0 3.88 8.32 4.29 9.20
=-12 165 | 1.95 | 3.22 1.0 385 1237 418| 1345
7=-13 165 | 1.95 | 3.22 1.0 385 1237 418| 1345
=-14 165 | 1.05 | 1.73 1.0 3.97 6.88 4.44 7.69
oF 7Z=-15 | 090 | 1.10 [ 099 1.0 4.30 4.26 4.90 4.86
7Z-16 | 060 | 090 [ 054 1.0 479 2.59 5.62 3.04
7Z=-17 | 090 | 1.10 [ 099 1.0 4.30 4.26 4.90 4.86
72-18 | 060 | 090 [ 054 1.0 479 2.59 5.62 3.04
7=-19 | 060 | 1.10 [ 066 1.0 4.69 3.09 5.46 3.60
> AUH 235.36 249.52
+ RSk + BS4% B &R 3.16 1.0 0.53 1.67 0.53 1.67
(%B8) (m] 3.16 0.7 076] 168] 076 168
> (LUH+AU) 3.36 3.36
BEEEL B[UEH n 0.50 0.50
(W/K] 0.35nB 50.58 50.58
QxS BMEKRE2 KEE (W/K) 289.29 303.45
Q BBEFEHB (W/(m-K) 2.376 2.493
E~EKmEEml| s | 121.7] EEE(Qy,/Q) 1 05
S B 289 (-] :

(BIRILF—EEMEREETIL)
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%6.3-1 BHEHEBOT7ILIHEEEIL—LIZEITA2EENRELFZEHRQDEMLEE[-]

Wi 32.20( (M) | JL—LDOHME 7IVIEHERE
FAO LR 268 | (%) V. ZEDHE IV V s
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=-12 165 | 1.95 | 3.22 1.0 3.26| 1050 3.60[ 11.58
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72-16 | 0.60 | 0.90 | 054 1.0 3.64 1.97 4.47 2.42
72-17 | 090 | 1.10 | 099 1.0 3.44 3.41 4.05 4.01
72-18 | 0.60 | 090 | 054 1.0 3.64 1.97 4.47 2.42
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Study of heat flow between window frames and building walls

Chiaki Miyazawa

Summary

This thesis is composed of 7 chapters, examines the heat transfer between window
frames and building walls, which has not been evaluated nor taken into consideration to

date in Japan, and summarizes the results. The summary of each chapter is as follows.

In Chapter 1 as introduction, the features, roles, and present state of windows were
described, and the crucial importance of correctly evaluating the thermal performance of
openings was emphasized. In addition, what’s the heat transfer between window frames
and building walls like was explained, and the social background, objectives, and

positioning of this study were also described.

In Chapter 2, regarding the heat transfer between window frames and building
walls, the results of conducing computational evaluation were summarized. First, the
importance of evaluating the heat transfer between window frames and building walls
using liner thermal transmittance (V) was described, and the calculation method for W,
was proposed. Then, computational software in use, TB2D/BEM, was roughly
introduced, and the verification of its precision was also performed. As a result, it was
confirmed that TB2D/BEM is the computational software that has precision sufficient
for the application standards of JIS A 2102-2. Successively, ¥, of the typical
combinations between window frames and building walls that are commonly used in
Japan was obtained, and the results were discussed. In addition, comparison was made
between Wy, and ¥, which is the liner thermal transmittance of the glass spacer part of
multilayered glass. Multilayered glass is the evaluation target of the thermal
performance of windows at present. The value of W}, in a large case was about twice that
of ¥,. In addition, the effect of change in the thermal performance of building walls on
¥}, was confirmed, and it was shown that change in the thermal performance of building
walls hardly had effect on it.
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In Chapter 3, regarding the heat transfer between window frames and building
windows, the results of conducting experimental evaluation were summarized. First, the
outline of a measurement apparatus was described. Then, the measurement results were
shown, and they were compared with the calculation results. The results show that
although the heat flow directions agreed with each other, the heat flow quantities
differed. In addition, the factors for difference in the heat flow quantities were picked up,
and it was concluded that a larger factor among them for the difference came probably
from the distribution of heat transfer coefficient.

In Chapter 4, regarding the distribution of heat transfer coefficient of window,
measurement results were summarized. Since difference factor between the
measurement results and the calculation results was highly considered due to the
distribution of heat transfer coefficient as mentioned in Chapter 3, measurement of the
distribution of heat transfer coefficient was performed. Here, the outline of
measurement apparatus, measurement method, and measurement results were reported,

and the results were discussed.

In Chapter 5, regarding the distribution of heat transfer coefficient of window,
calculation results were summarized. First, the outline of an analytical model and the
analytical results were described. Then, the distribution of heat transfer coefficient as
the analytical results was compared with the distribution of heat transfer coefficient as
the measurement results obtained in Chapter 4, and the consistency of the analysis was
confirmed. In addition, the distribution of heat transfer coefficient of the part that cannot

be grasped by measurement was grasped.

In Chapter 6, the effect of the heat transfer between window frames and building
walls on the thermal performance of buildings was summarized. As the items used to
confirm the effect, the thermal transmittance of window U value and the heat loss
coefficient of buildings Q value were picked up, and the calculation, when ¥, was
added to each of U value and Q value, was performed. As a result, the increment of the
values in a large case was about 25% for U value and about 5% for Q value, which

showed that the effect was not small.
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In Chapter 7, discussion results and findings obtained in this study were
summarized as the conclusions. In addition, challenges to be solved in future studies

were organized, and future prospects were described.
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