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ABSTRACT

Keywords: external wall; thermal insulation; thermal mass; cooling load;

thermal comfort

In recent years, because the building energy consumption of the national energy
consumption has been growing, more and more attention on building energy efficiency.
Designed the external wall with better heat insulation is a simple and effective way of
reducing air cooling loads. Improved thermal mass from the external wall can inhibit
heat transformation. Using the high thermal insulation (R value) can hinder enter or
leave the building conduction, convection and radiation heat. In addition, R-value can
downsize the design capacity of the HVAC system. Overall consideration of external
wall costs (including material types and thickness) and economical energy costs from
air conditioning and heat systems will determine the insulation thickness with minimum
costs.

This study of office buildings and apartment models uses the building energy
simulation software, EnergyPlus, on cooling loads and indoor thermal environment in
order to investigate the thermal mass. Through quantitative analysis of combinations
from the external wall thermal mass and other thermal properties (such as thermal
insulation, exterior color and orientation toward) study the impacts on building energy
consumption and indoor thermal comfort. Also, it points out that the thermal mass and
night ventilation can bring the positive effects for building energy consumption and
indoor thermal environment. This study selected four different nighttime ventilation
scenarios were analyzed and discussed, and through the dynamic simulations study the
cooling loads of the building in Taipei, Taichung and Kaohsiung three regions in to
better understand regional differences of optimizing wall types.

Office buildings and residential buildings are the objects in this study, we explore
the external wall heat storage capacity and the indoor cooling loads effects come from
different directions, different climate, and different colors. Then through different
thermal resistance and thermal mass gets the optimal combination, and analyzing the
energy saving by the thermal mass and night ventilation. The study shows:

1. Increasing the roof insulation thickness (U values decrease), in Taipei, Taichung
and Kaohsiung three climatic zones, can effectively reduce the April to October

indoor temperature and annual sensible heat load; in other words, the results are
X1
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relative decreased by the increasing insulation thickness, and the increased heat
storage capacity reduces the result. However, the better external wall insulation
performance stop the outgoing indoor heat during the cool seasons, and it causes
the higher cooling loads. Hence, the unlimited increasing insulation thickness (U
values decrease) is not useful.

2. Investigating the different combinations of insulation and thermal storage in order
to find the optimal performance: putting the insulation on the room outside, the
middle of the room, and the room inside. According to the three different
combinations of the building thermal storage and insulation arrangement
simulated situations with the same the U-value and D-value, different thermal
storage and insulation arrangements have no effect on reducing sensible heat load.

3. With the increased outer surface absorptivity of the solar radiation, the result of
reducing sensible heat load is better. When the absorption rate from 0.3 to 0.9 in
three climate zones. The light external wall construction can save 3%-5% sensible
heat load, and using the heavy construction can save 14% -17%.

4.  The office buildings do the nighttime ventilation that can reduce 2~3 ° C before
turn on the air conditioning, and it also can save about 10 to 14% of the sensible
heat load. With the increased number of times of night ventilations, the result of
reducing sensible heat load is better. When the air conditioning running during
April to October, the unit floor area can reduce 10 to 30% of sensible heat load in
three climatic zones; when the air conditioning running all year, it can save 20 to
40%.

5. When both insulation (U value) and regenerative (D value) exists on the office
building or residential building external wall or roof, the result of office building
has higher than residential construction. When the vertical wall has the increased
insulation effect (lower U-value), it can bring helps for the annual sensible heat
load with an optimal U value. When the U-value is higher than the vertical wall of
3.0W / m2-K, lower U-value can offer positive help for the annual sensible heat
load. However, the vertical wall U-value less than 3.0W / m2-K, continue to
reduce the U-value, the annual sensible heat load will instead have a negative
effect.

XV
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Suggestions:
Based on the findings, this study makes the following specific recommendations:
A. When the vertical wall has the increased insulation effect (lower U-value), it can
bring helps for the annual sensible heat load with an optimal U value. When the
U-value is higher than the vertical wall of 3.0W / m2-K, lower U-value can offer
positive help for the annual sensible heat load. However, the vertical wall U-value
less than 3.0W/ mi K, continue to reduce the U-value, the annual sensible heat
load will have a negative effect. According to the result, it can be provided as a
building of residential energy conservation advocacy strategies and legal
regulations of the proposed training and promotion Description Reference:
immediately feasible suggestions.
Sponsored agencies: Construction and Planning Agency
Co-organization: Architecture and Building Research Institute
This plan proposes will include the attachment 3 of the heat load simulation results
in order to provide the planning, implementation, and recommendations of the
residential sector energy-saving strategies for national energy conferences, domestic
energy policy evaluation session. The results of this study will let industry user
know the characteristics of thermal insulation and heat storage, both of them can
achieve thermal comfort and the air conditioning energy saving, and it will reduce
the unnecessary spending.
B. Office building do nighttime ventilation or air conditioning energy policy as:
immediately feasible suggestions
Sponsored agencies: Taiwan Power Company
Co-organization: Architecture and Building Research Institute, Center for
Architecture Foundation in Taiwan
The study found that office building do night ventilation can effectively reduce
sensible heat load, and the increased number of times of night ventilations has the
positive results. When the air conditioning running all year, it can effectively save
20 to 40%. Suggesting that the relative units can use the attachment 4 to be
reference, which also can be useful data in the energy-policy advocacy.
C. The heat storage design techniques into relevant advocacy handbook: medium
and long term recommendations
Sponsored agencies: Architecture and Building Research Institute
Co-organization: Construction and Planning Agency

XV
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The study found that according to the different modes of residential buildings,
increasing heat storage of external walls will have different effects on the sensible
heat load. Based on the results of external insulation walls and storage capacity for
indoor environmental effects, list usage patterns with the energy-saving modes
(Attachment 5) to be published in the relevant interest advocacy manual to achieve
Vision guide. That is energy efficiency and insulation of external walls, and can be
provided for users to consider the wall or roof insulation and heat storage capacity
on the design directions.

XVI
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Element or system

Value

Opening areas
(windows and doors)

Same as actual dwelling up to maximum
proportion of 25% of total floor area

External walls(U value)

0.18W/m k

Party walls(U value) 0.0 W/m k
Floor(U value) 0.13 W/n1 k
Roof(U value) 0.13W/m k

Windows, roof windows, glazed

1.4W/ni k (whole window value),

rooflights and glazed doors g-value=0.63
Opaque doors 1.0 W/m k
Semi-glazed doors 1.2 W/m k
Airtightness 5.0m?/h.m

Thermal mass parameter(TMP)

Medium(250kJ/m k)

(F# %k : Thermal Performance[7])
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F¢ R AR EE, MKW ;S 38 ad# ki, Wm K-
EEGEREY REFRAFAATE SRR ) FRGERLER
Tefef gt i 4 o Bl B g iR A 0 BT E R R B AR o
Ffua 4 B iRAs s o BT SR E R R -
SO Tl P AL R S eI At B o N dp g B3 A 1SO 13786:2007
vop Rmai o %iEd Arup B g Concrete Centre 3 {7 <4 7 #c %8 Dynamic
Thermal Property Calculator # »2 & 21 & a8 1 i@ e ip Flic ~ PR 28 ~ %t

B B 2-7 Ak it g o

& T Ok AP R * 2 38 (2-4)-(2-6) 4 2 Dynamic Thermal Property Calculator
FORPMF MR E R RN T R R - R Bk T A Ri{R
Tt Eh dd FHFE S8 o a2 % drd 25 2 Fat B RS

FE - BT o
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Haat Flows Dus to Linit Swing In
Internal Environmentsl Tempersturs

Biric and biock cauiy wall
1

AA

20081013

=]

=
v MER]

r

at Ao

hours Dataulf - 24 hours
A Defautt from IS0 0040 - 013 m KAV
it Defautt from 130 0040 - 0.04 KAV

Temperaure Deuiaton [K
-

b hgudnodhe

Layer type - salact framthe drgg gawn meny Lajer name ieeerral & rommental semperare
for each layer. m— riier nal sufae hest flow

i Jer il Sur fa0e heat flow
‘Soiid Layer pilaster (dense)
Solid Layer agegaie block
Solia Layer mineral wool
Cady - Unlined ="
Solid Layer bk {aeposed)

For furier defalls see Full Resuls sheet.

» Enfier e Calculations 2angs.
» CR00SE e )T pe from Ene drop oW Menk) Tor 30N L2)er, Wi Me Iner most Layer frst

» EXfEr e Fequirad PEramEtars far &5cn LEer, whk will Sutomstically Pave been nignikghtad n green,
Walkues maj be copled from e reference data.

= [Far caukies eRner 3 Mikness or 3 usar defined Mhammial reskstanca can D2 spacified.

» Click 12 CALCULATE bufon.

A tall 151 of Inputs

B/ 2-7 Dynamic Thermal Property Calculator % it 4 &

(F# % & : Dynamic Thermal Property Calculator)
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225 3K T RIE R TR

g | ik ER |VER | E BE G| B T K
m | ko/mi | kikg-K | W/m-K K-m/W
FUTE A 0.043
%~ A 0.010 | 2400 | 0.841 1.3| 0.008 13.81
A gt 0.015| 2000 | 0.801 15| 0.010 13.22
wmf MRS (0120 2200 0881 1.4 | 0.086 14.05
WoOL A gt 0.010 | 2000 | 0.801 15| 0.007 13.22
ER U 0.111
Mg E A 4 Sdic
B Ex 3.78 5 Tl 5.64
£l 1.53 TR K 0.72
P 4 4.00
FUTEA 0.043
%~ A 0.010 | 2400 | 0.841 1.3| 0.008 13.81
A gt 0.015| 2000 | 0.801 15| 0.010 13.22
wmf RS (0150 2200 | 0.881 1.4 | 0.107 14.05
W002 A gt 0.010 | 2000 | 0.801 15| 0.007 13.22
ER N 0.111
MR A e E A 4 Sdic
#il K 3.50 N T 5.78
ol 1.83 R Bk 0.63
P 4 B 4.86

(FHE XA : 275 R %)
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FEROER S T FHFIFIHE-ABRER T EIFY o

B RS (IEA) #. H Task 13: Advance solar low energy buildings 3+ %
P B R A HE g e 212 BREEEHL Y 3 ¢ RS BREFRTE P TR
o FHREEAP O CEARFTEI AR FF G HGIFETIEPEAREHRD
e 4E[8] -

Williamson[9]:% & 4 %5 7 i JIE § Fif & T 3% £FE ahdf s LL@‘}
iR fljgzﬁvziiﬁt%%ﬁ F7 > Williamson i% i ¥4 B8] 2-8 (a) & {7 & 7 it
#15t o Williamson i * B 2-8(b)#77m 2. iR 482 & wir g » ol
B RONET O BERRI R BANDER > e A RAFTE DL o B
2-8 (C)BEm B b 4 MR T AR A I 2 b § 3 % A2 h& i E o U
BEVALH A BORTE (L BT EF2R) P ERPAG4EE -
REAZEPHOFGER2TF R 3EEELLZRD - RFEFLF R

‘F_k

Williamson # 1 — i % € 3§ % R {& (Mass Enhanced R-value) sz 4 -

R
Rye ZE

F¢ R CEAEERRT R F > m A B4 o m Flii(m-Factor) - A ¥ - RME &
VB ALY IR E

D’Orazio #[10]3 & *t3% % P % = B Wm end ag 2 Ji2 R0 A e
AL RF IR

Bend plE % i AT RAcm B PR R s R - BRI F %Y 1 427
o

BLE &7 R 0 eh L+ ] £ 5 (Ancona,



o 7 Lv}‘u}ﬁ

ltaly) R 2P > - IRARDETHRFENRRELLE 4 55 (HDIP &
R A TR LR A i R

\
- 1
e — o
Ty e
\ "“] g | [T ——imm
| | | /~—
b 20m
= _\L_ ‘ ‘ 7m
“1n == Y 8cm
< \\\‘lr/'
30m N
() * srud AT (D) * R &4 4o b
3%
?_ o l . ' ¢ Clomuate Jone & [Melbocene)
i B
° W Clrmate Zone 5 {Sydngy
[ k]
LR - L
b ¢ ¢ A Clrruate Lone 4 (Mdduts)
*
e Clmate 2ane 3 {Loagreach)
¢ Cimate Zone 2 (Brishane
’
7 y
200 40 800 500 1000
Surface Density [¢g/m2)

C# T £ i 2% %
B 2-8 Williamson &%= 3 4§ &
(FH % &k - Williamson, 2011[9])

Lakeridou[11] 4 i3t 3 B m $% 0 ® #7< & (the University of Bath)p & 5 7 ¢
FRF RO PR AREFTRIHNFTL - RGFLAPFERIPMERRBIE N E B
WEEDRE ok 26T T 2R AGFLAP > ZARATET M AT RASEHL
B OF LM AETT T o Lakeridou 353 A EFRAFTELES AL T2 > 30 G 4

WERERE L SH o
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B 2-9D’Orazio £ 3 #rid * ch2 49 %E

(F#L %% © Lakeridou, 2010[11])

4 2-6 Lakeridou % 6/ e 2 %

Thermal mass | Orientation | Indoor air temperature | Actual comfort vote | Adjusted comfort
(°C) vote
| Lightweight East 26.6 0.33 1 0.09
West 23812 0.90 1.52 (4)
South 23.3 0.73 0.98
North 24.8 0.76 1.02
Heavyweight | East 23.7 0.39 0.78
South 22.0 0.10 0.14
North 22.7 0.26 0.34

Note: the number in the brackets represents the most favorable conditions, with {1) being the highest

(F# %k : Lakeridou, 2010[11])

Yang fr Li[12]ie 7 7 BT £ $ & v P F HA B LB RA R Pehz

£ A {7eYang fe Li e 3 g #ic(time constant) i Z 4 i 22 A A4 £ 5k

Py as(2TR2-10)8m 1%

3

L BTR e AP Bs0) s v R

BopseF ¥ (TEAFRTE) i ruR b4 fdF e FEF ¥ #>400 >

RSB 5L 60961 5 A o PR F #>1000 0 - H b Rd BT

ek
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FoR FH U LA

CRIIEP A % o FR Ry R T T E} SRR A | R 2 ART R
AEHFEGR e T Zhou R A[I3]4 AAREFHTES KT L L

gﬁ,{l‘l;ﬂ ' b H_«[JA;!F‘ lllm“l‘at o

(b) 1.0 ey —
o 09} e
i %
@ 08f N
o N\
g o7} By
=3 \
g) 0.6
= \\
8 05+ >
™

9 04+ )
,‘g — :
© 03t I | | \

02 1 1 1 1 1 1 1

0 10 S0 100 200 400 1000 o

Time Constant 1
W 2-10Yangfe Li i T 30 ' B F B 0 § F2 B ehpd 4
(F# % & : Yang 4 Li, 2008[12])

Aste % A [14]e#7 337 1 5 A5 diene f {HR A & R R AP ILITY g
oo g - BB AR U 0 L F A et A R Bl (Ao 2-T)ie A
DR R P S k(R 2-1) c A RS RHORTE BT
0§ foib § F Fehie B & 6%6(% § ) - 219 (4 4 ) - Kossecka f+ Kosny[15] 7%=
fﬁ&¢$@lkm+v&%ﬁﬂ?ﬂ1’@%ﬁ®§¢$ﬁﬁ%ﬁ*2&%i
11.3% - # @ > Bojic fv Loveday == § [16]4 &1 % HVAC st 5 B Eci@ ik > #
TEHEF s »ck v 40% > & HA F ek {3
SR E TERBTECAL M BT

Balaras[17]# P12 A4 co TR 7 10" 4 § f fm e E{e g PR &k

849 - # &% HVAC

ff'%"l*’sg%\ﬂgmasb/};ﬂ;l:]%Il“"&m’t%%ﬁ“gt—#t’hk’”im F\Iﬁ 2EEES S
Balaras 7 3 £ P > #3A F RB AR OF R OATERFR TR L
wmu#°w?&&”ﬁ%idbﬁﬁhm&umﬁﬁa’f@u?uﬁ*zw

BARRE D URG R R 0 BRI T LB R TR R
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BRABIERE FHOCRHE N REE AP

% 2-7 Aste 8 & g

o
=

2
=

Case 21 22 23 24
Vertilation a3 1 03 1
Solar shading (overhangs) No No Yes Yes
Number of heat transfer walls 4 B < B
Orientation All Al Al Al
S St 006 006 006 006
HVAC System Intermuttent attenuated [ntermittent/attenuated Intermittent attenuated Intermittent, attenuated
Internal gains Contnuous Continuous Continuous Continuous
Cooling demand
High imertia wall [kWh) 587 43 358 253
Low inertia wall (KWh) 617 502 383 301
Percentage difference 51 143% J0% 19.0%
Heating demand
High inertia wall [kWh) 943 2119 1054 2261
Low inertia wall (K\Wh) 993 23 1090 253
Percentage difference 53% 02x 38 043

(FH %3 © Aste, 2009[14])

Percentage difference

0% .

L4 T

4 21 22 23 73

Case

B Coolng demand W Heatng demand

B 2-11Aste $ 4 hm F R RWERTEHEF ot § 3 Kol
FREFH
(7B %3 : Aste, 2009[14])

Brown[18] % i #-+ 4= # F £ %20 kg/m2 3 4c 5] 200 kg/m2 3 % = X %k 7
PEX ALY R ERER S AT T B AP T MP e b A
BT, RRAREAAYTHE T ICH 20 S REAI B AR TEG
a4 18 ~20 % -
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GIvoni[19]ipl3¢ & £ R4 VA IMF T » 2 P L FHMNF RN S HE X 0
AR EPNERDTY Py BFRA Y ZATEAMERTER RtV E
B2 F oo iR, hY REABEAS 3BCH, FREFEARTT 245C -

Ednashav % # [20]4]* EnergyPlus sii## it 7 v B E #H AT 2 &£ F
PEFCE)fre AU R ER(ELR ~ pRER ~F )20 w{r30 ¥ i
BRER)THZPN BRI FR- 5T, TATRLLG T b LR A
TR SRR RS M 3~6C 0 4rP 2-12 #7E T o

Tmax (degC)
13

High Thermal Mass

12 S O H-2ach y=0810x - 1.627 r=0%9
11~

) H-Sach v=0697x-1.722 r=09%7
10 - .
9 o H-2ach  y=0599x-1436 r=09%6
8 -
2
4 -

TelAviy Jerugalem SedelBoger
I T T T T 7 T T T T T T T
3 4 5 6 7 & 9 W0 112 13 14 15 a6 17

Tswing (degC)

W2:12 2 e & F % PR R Y el

(F# %% : Edna Shaviv » 2001)

Gregory[21] % 5 B et B4 7 B e 63 7 B R TR 0¥ Lob i oW
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e
- FIPR R F B EZ FEPE K
\ a0 Er |VWERE| & [ BEGER| He e
Ho¥ HEid < m | kg/m? | kikg K | WimK | K-mw | # #
RETE 0.043
Z - 0.01] 2400 0.841 1.3]  0.008 13.81
4 g 0.015] 2000 0.801 15  0.010 13.22
‘R S 0.12[ 2200 0.881 1.4 0.086 14.05
e B 0.01] 2000 0.801 15  0.007 13.22
WOOL = =7 % 0.111
FRdugr HAva 4 Sl
Y EE 3.78 P ) i 5.64
b 1.53 3o R 0.72
PRV 2 4.00
R 0.043
Z 0.01] 2400 0.841 1.3 0.008 13.81
e B 0.015] 2000 0.801 15 0.010 13.22
dm A 410 S 0.15] 2200 0.881 1.4 0.107 14.05
4 g 0.01] 2000 0.801 15  0.007 13.22
W002 TS E R 5111
FEE s A 4 Sk
Y EE; 3.5 3 T 5.78
FulF i 1.83 R R 0.63
P R 4 B 4.86
T o[ 0.000 23] 0.043 0.00
Y 0.01] 2400 0.841 1.3]  0.008 13.81
4 g 0.015] 2000 0.801 15  0.010 13.22
‘R S 0.23] 1650 0.841 0.8] 0.288 8.98
woo3 1t 0.01] 2000 0.801 15  0.007 13.22
TR AR o[ 0.000 of 0.111 0.00
A T T
I EE 2.14 o Tl 5.05
R 2.9 3 R 2 3K 0.46
PR 2t & 7.25
REE o[ 0.000 23] 0.043 0.00
Z - 0.006] 2400 0.841 1.3 0.005 13.81
i} 0.003] 7860 0.480 45 0.000 111.11
4 g 0.015] 2000 0.801 15[  0.010 13.22
‘R 0.12] 2200 0.881 1.4 0.086 14.05
WO004 |4 % 0.01] 2000 0.801 15  0.007 13.22
TR AR o[ 0.000 of 0.111 0.00
FRA 8 5 #oa 4 Sl
L 3.82 o Tk 5.63
AR 1.5 F R 2 i 0.72
P R 4t B 3.97

107




ZABIERE TR H TN RBEEAR PR FH
, . BR |[WEE| vE |BAER B | op
% e —Erm kg/m?® | kilkg-K Wﬁjim-légt Kemiw | # # e
T 0 0.000 23] 0.043 0.00
R 0.01] 2400 0.841 13 0.008 13.81
A 3 0.015] 2000 0.801 150 0.010 13.22
1 EEHSSR 01 1600 1001 08| 0.125 9.65
WO05 |% % 0.01] 2000 0.801 15| 0.007 13.22
L 0 0.000 of 0111 0.00
FRdt s B A 4 S
2 3.29 Ep 78 4.82
B 15 R H| 080
PR u k| 353
N 0 0.000 23 0.04 0.00
Y 0.008] 2400 0.841 13 0.006 13.81
PC 8 5t 2 0.18] 2400 0.791 15 0.120 14.39
,ik,r, B of 0000 11.63] 0.086 0.00
W006 %F)‘ SREEEER | 0025|735 1.694 0.26]  0.096 4.85
T 0 0.000 of 0111 0.00
FRgh s A 4 S
s 2.16 & i 3.28
BAF I 2.3 %R R dK 0.49
Pt 6.21
e 0] 0.000 23] 0.043 0.00
33 (F 3L 3) 0.008] 2540] 0.771 0.78]  0.010 10.54
T EEY of o0.000] 11.63] 0.086 0.00
¥ 0.01] 1500 1.201 12 0.008 12,54
T EEY of o0.000] 11.63] 0.086 0.00
W007 [£ 4% 0018 550 1.301 0.18]  0.100 3.06
T 0 0.000 of 0111 0.00
EXETTEES "
s 2.25 $p 78 238
B 05 Y AEE
Pt 1.03
e 0] 0.000 23] 0.043 0.00
FRBGERT) 0.008] 2540 0.771 0.78]  0.010 10.54
Y TEY of 0000 11.63] 0.086 0.00
2 4L & 0.0016] 2700 0.901 210[  0.000 192.75
R 003 100 1313 0042 0714 0.63
Woos P27 % & of o0.000] 11.63] 0.086 0.00
ZF ¥ i 0.012[ 910/ 1.188 017/ 0.071 3.66
L 0 0.000 of 0111 0.00
FRgi s Z a4 Sac
XEE 0.89 & ik 1.26
B 0.8 F R B K 0.99
Pt 1.05
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. 4 ER |VER| VA | RER #re | o,
WY | e | kgt | kg s
T TF A 0 0.000 23 0.043 0.00
3y (F ) 0.008| 2540 0.771 0.78 0.010 10.54
e A 0 0.000 11.63 0.086 0.00
i 0.004 1500 1.201 1.2 0.003 12.54
2 4R 7 0.032 100 1.313 0.042 0.762 0.63
WO009 | % i 0.004 1500 1.201 1.2 0.003 12.54
T L 0| 0.000 of o0.111 0.00
Al R PIE
Y E. 0.98 9 i 1.14
ok 0.7 R e 0.99
PR 4t 3 0.89
L 0  0.000 23| 0.043 0.00
3 (F ) 0.008| 2540 0.771 0.78 0.010 10.54
PP 7k 0 0.000 11.63 0.086 0.00
FH R 4R 0.025 750 0.793 0.15 0.167 2.55
WO10 [z Z 5 & 0 0.000 9 0.111 0.00
Al R I
'YX 2.4 9 F 2.45
SR E RS 0.5 RS e 0.99
PR 4t 0.59
L 0| 0.000 23| 0.043 0.00
= 5y(F3) 0.008| 2540 0.771 0.78 0.010 10.54
e A 0 0.000 11.63 0.086 0.00
BRI 4T | 0.025 750 0.793 0.15 0.167 2.55
e LA 0 0.000 11.63 0.086 0.00
i 0.004 1500 1.201 12 0.003 12.54
WO11 | £ % %8+ 0.032 100 1.313 0.042 0.76 0.63
i 0.004 1500 1.201 1.2 0.00 12.54
EN AR 0 0.000 9 0.11 0.00
RS EHN 4 Sk
g E S 0.79 o T 1.070
b 1.1 %28 0.950
P R 4 B 1.970
T 0| 0.000 23] 0.043 0.00
W 0.02| 1200 0.841 0.051 0.392 1.93
e A 0 0.000 11.63 0.086 0.00
F KRR 4T | 0.025] 1050 0.777 0.15 0.167 2.98
WO012 |z p 7 5 K 0 0.000 9 0.111 0.00
FRgier E a4 S
g 1.24 o Flik 1.73
oy 1 1.3 R 0.96
P ¥ 2t & 1.94
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EABIERE FHCR N R A DS F
) - PR [CEE] R [REGE| BE | oo
e 1 < m | kgim? | kikg-K | WimK | K-mw | # &
T2 R o 0.000 23] 0.043 0.00
Wt 0.00] _7860] _ 0.480 450] _0.000] 11111
R 0.00] 2230 0923 0.7 0.004 10.45
EyTE Ry 0] 0.000 11.6]  0.086 0.00
T H KR FdidE| 003 1050  0.777 02 0167 2.08
WO13 = 7 k% 0 0.000 o 0.111 0.00
FRf gl B d 4 fiic
N 2.4 5 5%] 250
B 0.6 E R & 099
PR 4 0.90
T2 5 A 0 0.000 23] 0.043 0.00
Z i 0.006] 2400]  0.841 13| 0.005 13.81
e 0.003| 7860]  0.480 250 0000 11111
o 0.02] 1200] 0841] 0051 0.392 1.93
EEREy 0| 0000 1163 0.086 0.00
T 0.004] 1500  1.201 12| 0.003 12.54
WO014 [ 7 g 1 0.032] 100] 1.313] 0042 0.762 0.63
# i 0.004] 1500 1.201 1.2[  0.003 12.54
TS 0 0.000 o 0.111 0.00
FRdver T Ay 4 R
ENTE A 0.71 £y Nk 1.07
BT 14 Eeya 0.92
%@aﬂ 2.50
TT 25 R 0 0.000 23] 0.043 0.00
0.005
KD KR 0.003 0 0.000 15| 0.002 0.00
R 0.05] 100] 1.313] _ 0.042] 1.190 0.63
K 0.003 0 0.000 15| 0.002 0.00
;;5: SREFE@EER | 0012|  735]  1.694 026  0.046 4.85
WOIS [ e o 009 100 1313|0042 2143 063
FEE i 0.012 910 1.188 0.17] 0.071 3.66
T o 0.000 o 0.111 0.00
MR J 4 4 Sl
e 0.28 i 1.09
B 2.6 e 0.59
o 564
;f_ =7 R o 0.000 23] 0.043 0.00
K17k 0.003 0 0.000 15| 0.002 0.00
FEEH 0.05] 100] 1.313]  0.042] 1.190 0.63
7J< KR 0.003 0 0.000 15| 0.002 0.00
o R il 0.15] 2200 0.881 14| 0.107 14.05
Woie 12 % 0.015] 2000] _ 0.801 15| 0.010 13.22
7R 0 0.000 o 0.1l 0.00|
A .
N 0.68 NG 6.30
£ [E 1 2.4 Py 0.30
P 6.68
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,, " FR ["EE] "B [BEGE] BE | oo
Ho¥ HEis R m | kg/m? | kikg K | Wim-K | K-mw | # # i
TR o 0000 23 0.043 0.00]
g 0.02] _2800] _ 0.841 35 0.006 24.43
R 0.005| 2000 0.801 15 0.003 13.02
o 0.01] 2000] 0.801 15 0.007 13.02
ok TR 0.15] 2200] 0.881 14| 0107 14.05
W017 [5 % 0.01] 2000] 0.801 15 0.007 13.22
TSI ol 0.000 o 0111 0.00|
FRdigr TG 4 Sl
FAES 3.5 ST 5.77
Eyay 19 3R B B 0.62
Tt 5.0
TR ol 0.000 53 0.043 0.00]
T 0.03|  2800] 0.841 35]  0.009 2448
R 0.03] _2000] _ 0.801 15 0.020 13.02
b TR g0 0.15] 2200 0.881 14 0107 14.05
woig & 0.01] 2000] 0.801 15| 0.007 13.02
TSI ol 0.000 o 0111 0.00]
MR J 4 4 Sl
e 3.37 o T 5.82
B F 1 21 e B 0.56
o 5.64
R ol 0.000 23 0.043 0.00]
g 0.018] 2800 0.841 35| 0.005 24.43
R 0.015] 2000 0.801 15 0.010 13.02
¥ PRl 0.15] 2200]  0.881 14| 0107 14.05
woto [ E 0.01] _2000] _ 0.801 15 0.007 13.02
TSI ol 0.000 o 0111 0.00|
FRf g J 4 4 Sl
FEEE: 3.53 S NIE S 6.77
Eyy 19 Ry 0.82
PR 2t 4.99
TR ol 0.000 53 0.043 0.00
g 0.024] 2800 0841 35] 0007 24.48
R ik O 0000 1163 0.086 0.00
o PRl 015 2200] 0.881 14 0107 14.05
wozo & 0.01] 2000] 0.801 15| 0.007 13.02
TSI ol 0.000 o 0111 0.00
Mg B4 4 S
BB RS 277 9 6.00
EaT 18 o e B 051
TR 5.73
TR ol 0.000 23 0.043 0.00
e CEE 0.0 2540  0.771 0.78] 0013 10.54
TR o[ 0.000 537]  0.186 0.00
wopy [FITCE 7 0.01] 2540]  0.771 0.78] 0013 10.54
TSI ol 0.000 o 0111 0.00
REEEEL ! A
D 273 £ 2.89
Eyay 03 Fpe 0.99
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ZRMEBERZ FEEHEI A RREARELFH
, oy Er [WER| & [ #ER ENTN
W B o | kit |k | Wimk | icomw | F %
P 4 2 0.67
T of 0.000 23] 0.043 0.00
4 05 1600 1.010 1.05|  0.476 11.11
AR~ 4pid 0.02| 1250 1.255 0.19[ 0.105 4.66
BEw Ee Hag| 001 10000  0.921 0.11] 0.091 2.71
% 0.015] 2000{ 0.801 15[ 0.010 13.22
W022 J R 2 0.15| 2200[ 0.881 1.4 0.107 14.05
* 0.01] 2000 0.801 1.5  0.007 13.22
R of 0.000 of 0111 0.00
R EHa 4 Sk
ELE 1.05 9 F K 6.11
o 7.8 3 R B 0.02
PR 2t 2 21.20
T o[ 0.000 23] 0.043 0.00
24L& 0.006] 2700 0.901 210  0.000 192.75
ZEBPEY 7R of 0.000 11.63|  0.086 0.00
EARLE 4 0.0016] 2700 0.901 210/  0.000 192.75
L R 0.03 24 0841 0.042] 0.714 0.25
Woz3 527 A of 0.000 11.63|  0.086 0.00
FEF i 0.012 910[ 1.188 0.17[ 0.071 3.66
R of 0.000 of 0111 0.00
R EHa 4 Sk
ELE 0.9 9 F K 1.21
ol 0.4 F R B 0.99
PR 4 B 0.79
e o[ 0.000 23] 0.043 0.00
34L& 0.006] 2700 0.901 210  0.000 192.75
K 0.02| 1200 0.841 0.051| 0.392 1.93
LmPEr 7k o| 0.000 11.63]  0.086 0.00
Woza |EIB-K# @ pRanie | 0025] 7501 0793 0.15 0.167 2.55
RN of 0.000 of o0.111 0.00
FEd e EHG 4 Sk
L 1.251 P Tk 1.59
LIRS 1.2 FoR R 0.97
P R 4 1.60
R o[ 0.000 23| 0.043 0.00
P2 4EL & 0.006| 2700[ 0.901 210/  0.000 192.75
*EE s p e 0.003] 2230 0.923 0.73] 0.004 10.45
ZEHPEY R o 0.000 11.63]  0.086 0.00
Wozs |EIb -k & ERanis | 0025 7501 0793 0.15 0.167 2.55
R 0| 0.000 of o0.111 0.00
FRd e TG 4 Sk
R 2.431 P4 e 2.48
AR 0.5 TR R 0.99
P R 4 2 0.63
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) . ER [WER| R | BEGEK] BE | o .
e fid * #% m | kg/m? | kikg-K | WimK | K-mw | # &
L 0| 0.000 23]  0.043 0.00]
EE 4L & 0.006] 2700 0.901 210]  0.000 192.75
T 0.02] 1200 0.841 0.051] 0.392 1.93
LR PEY 2k o[ 0.000 11.63]  0.086 0.00}
* i 4+ 0.004] 1500 1.201 1.2[  0.003 12.54
Woze [0 &8 H 0.032 100 1.313 0.042] 0.762 0.63
Z i 0.004] 1500 1.201 1.2]  0.003 12.54
TR T A A of 0.000 of 0.111 0.00
]‘,;‘,_f}gg 5] —*-rf'ggi WA xgt
Y E ] 0.714 9 i 1.06
o 1.3 R 2k 0.93
P T 4 B 2.36
T o[  0.000 23] 0.043 0.00
s 0.03] 2800 0.841 3.5  0.009 24.48
LAY o[ 0.000 11.63]  0.086 0.00
2 AL & 0.0016] 2700 0.901 210  0.000 192.75
IR H 0.03 24]  0.841 0.042] 0.714 0.25
Wop7 P=R PP 2 o[ 0.000 11.63]  0.086 0.00
FE ¥ FiE 0.012] 910 1.188 0.17]  0.071 3.66
TR T A A of 0.000 of 0.111 0.00
]‘,;‘,_f}gg 5] —*-rf'ggi WA xgt
I 0.893 F 0 Flic 1.22
FulF i 0.6 Rk 0.97
P T 4 B 1.51
T o[  0.000 23] 0.043 0.00
s 0.03] 2800] 0.841 35  0.009 24.48
Y I of 0.000 11.63]  0.086 0.00
G MR RS 0.15] 2200] 0.881 1.4  0.107 14.05
wozg 12t 0.01] 2000[ 0.801 15[  0.007 13.22
AR of 0.000 of 0.111 0.00
Fpdver Tag 4 i
L EE 2.76 %@ﬂ& 6.12
YR 1.8 o Bk 0.34
%@a@ 7.23

(FHR XA : 277 RE)
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G- FRFT ETIREZ SHREN LK

L 3

g F

VLA

FIE S 3

e

ot HEig mm | kgim? |kikg K| WimK | K-mw| ® # il
A% i A 0| 0.000 23] 0.043 0.00
4 1 0.005| 7860 0.480 45 0000] 11111
B E e B8 0.01] 1150 0.921 0.11] 0091 2.01
(‘jY, ﬂ/iig‘ Y FEE | 904 30 1.251 0.04| 1.000 0.33
ROOL e 3 n 5 7 & 0/ 0.000 7| 0143 0.00
R F a4 S
418 B % 0.783 FopFe 079
Foyray 0.6 2R 0.99
P R 4t Y2 0.57
R 0| 0.000 23] 0.043 0.00
4 1 0.033| 7860 0.480 45| 0001] 11111
4 e 0.05  100] 1.313 0.042] 1.190 0.63
4 1 0.003 7860 0.480 45| 0.000] 11111
RO02 (578 % f % 4 & 0| 0.000 71 0.143 0.00
Ak TRES S
T 0.73 T 115
B 0.8 %R R # 0.92
P Y 1t 2.26
L 0| 0.000 23| 0.043 0.00
] 0.003] 1200 0.841 0.051] 0.059 1.03
ok A 0.05] 2200 0.881 14] 0036  14.05
fﬁ,f ;;75‘3\5 R 00250 38| 1.407 0.028 0.893 0.33
o R g 0.02] 2200 0.881 14] 0014 14.05
R003 [PC 7 st 0.15] 2400 0.791 15 0100  14.39
¥ 1R 0.015] 2200 0.881 14] 0011  14.05
AT 0| 0.000 71 0.143 0.00
Fpdver A 4 Sl
F il fk 0.77 78 528
Fobk i 2.7 R 0.19
Bk 946
R 0| 0.000 23] 0.043 0.00
¥ R gl 0.05| 2200 0.881 14] 0036  14.05
ff,f ;;7%'“5 WEV | 0025 38| 1.407 0.028 0.893 0.33
AT S2,% 6% | 0005 40| 0.938 0.05  0.100 0.37
T 0.015] 2000] 0.801 15 0010  13.22
RO04 [ ¥ Hi2 52 2 0.15| 2200 0.881 14] 0107  14.05
5 0.015] 2000] 0.801 15 0010  13.22
EFIR 25 A 0] 0.000 71 0.143 0.00
EERE TR Ak
T 0.745 E 9 Tk 5.25
B 2.6 FER 0.23
PR 2 8.34
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EABIERE TERHE PN REEAL L FH
o E LEE| R | RE G AT
WY K | kalm® kI K| Wim | K | B e
L 0.000 23| 0.043 0.00
= 001 2400 0.841 13 0.008 13.81
o 0.005] 2000/ 0.801 15 0.003 13.22
fﬁz‘f )'5' R 01 600 1.101 017| 0588 2.86
BEAn e R T 001 1000/ 0.921 011] 0.091 271
bR G2 0.02] 2200 0.881 14] 0014 14.05
RO0S [pcim 55 2 0.15] 2400 0.791 15 0.100 14.39
kMR 0.015] 2200/ 0.881 14] 0011 14.05
EREP %5k 0 0.000 71 0143 0.00
FRfv s T A 4 Sk
P 0.998 EpF]  5.23
Fulr i 3.9 R 0.21
PR ot 9.94
ER L 0/ 0.000 23 0.04 0.00
1 055 1600] 1.010 1.05| 0524 11.11
A~ p b & 002 1250 1.255 019 0.105 4.66
Bt AR Bo M 001 1000] 0.921 011 0.091 271
R 0.015] 2000/ 0.801 15 0.010 13.22
moog [t T 0.15 2200/ 0.881 14 0.107 14.05
R 001 2000/ 0.801 15 0.007 13.22
ETEM T4 A 0] 0.000 7 0143 0.00
MR8 Fda 4 Sl
P 0.971 £ 5.15
EN 83 8 2 ik 0.01
P 4t i 22.82
R 0 0.000 23] 0.043 0.00
% 0.005] 7860] 0.480 45| 0.000] 111.11
BE R e B 001 1000] 0.921 011] 0.091 271
(:'lwﬁ*\*j)i " 0.04 30| 1.251 0.04 1.000 0.33
ROO7 (253 p 3 4 & 0/ 0.000 7| 0.143 0.00
[ R R S 'S
PR 0.78 Ep T8 078
B 06 FReH 100
Bt 054
R 0 0.000 23] 0.043 0.00
4 1 0.033] 7860] 0.480 45 0.001] 11111
LR H 005  100] 1.313 0.042] 1.190 0.63
4 0.003] 7860] 0.480 45 0.000] 111.11
ROOS | EFEM % 7 & 0 0.000 71 0143 0.00
MRl B 4 Sk
R 0.73 &£ )k 115
BEH 08 EpprgT 0.92
PR 2t B 2.26
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L 3

vaé—ﬂ

bL A

e

. o4l Il ¢ § % iﬁ"ﬁt a5 2z
A s < & mm | kg/m? |kikg-K| ‘Wim-K | K-mw | @ b
e 0l 0.000 23 0.043 0.00
b K 0.003 0 0.000 0.05 0.060 0.00
o bRl 0.05 2200 0881 14 0036 1405
__
zzg ﬁ* g)ﬂ JRE EE | 025 38| 1.407 0028 0.893 0.33
per S 0.02] 2200 0.881 T4 0014  14.05
Roog [PC i 5t 1 0.15| 2400 0.791 15 0.100] 1439
RS 0.015 2200] 0.881 14 0011 1405
AT 0l 0.000 77 0.143 0.00
T W R S S
FRES 0.769 Eh 7k] 528
B 2.6 R e 019
PR 4 B 9.46
T E 5 R 0l 0.000 23 0.043 0.00
eSS g 0.05 2200 0881 14 0036 1405
fli f 4;) TR FEF | ggpn | 38 L1407 0028 g3 0.33
R TS5 6% | 0005 40| 0038 0.05 0.100 037
4 0.015 2000 0.801 15 0010 1322
RO10 [ ¥ FF % il 0.15] 2200 0881 14 0107 1405
5 0.015 2000 0.801 15 0010 1322
AT 0l 0.000 7 0.143 0.00
PR J# i 4 Sk
FRES 0.745 AN 5.05
B 7.6 R 0.23
P 2t B 8.34
T = 5 R 0l 0.000 53 0.043 0.00
S 001 2400 0841 13 0008 1381
3D ~ J—: #‘t 1
;’%3 SR TRBYE 9005|550 1.391 0.5 0.033 2.89
@ BT R %
?’;Féf R 01l 600 1.101 0.17| 0588 2.86
BT AR s T 001 1000 0.921 011 0.001 571
RO11 [0 F + 2 i 2 0.02] 2200 0881 14 0014 1405
PC R il 0.15| 2400 0.791 15 0.100] 1439
o ¥ T 0.015 2200/ 0.881 14 001  14.05
AT 0 0.000 77014 0.00
RREEE S A
ENCE 0.969 Eo 78] 523
B 3.9 R 020
B 10.06
T 5 R 0l 0.000 23 0.043 0.00
3 055 1600 1.010 105 0524  1L11
G~ o 0.02] 1250 1.255 0.0 0.105 2.66
R TR 0.01] 1000 0921 0.1 0.001 271
4 0.015 2000 0.801 15 0010 1322
ro1p [ ¥ A 0.15] 2200 0881 14 0107 1405
5 0.01] 2000 0801 15 0007  13.22
AT 0 0.000 77 0.143 0.00
RRETE S A
BB 0.071 N 5.15
B 83 3R B I 0.01
PR 57.82
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RERCEHE N RBER D PLEH

&
i
%
=
B

5 ™ EE [PEF| T [REGE] BE [2p;
¥ s < & mm | kg/m? |kikg-K| ‘Wim-K | K-mw | @ b
R 0 0.000 23] 0.043 0.00
vF’.‘ S8 E 0.002 40| 0.938 0.05| 0.040 0.37
E;’I e SRR 910] 1600 1.001 0.8 0125 9.65
&W 0.00] 7860] 0.480 450/ 0.000] 11111
Ro13 |'F 2 0.03] 1200/ 0.841 0.1] 0490 1.03
P ;;x;{a FEER | 001 28] 1.251 00| 0270 0.31
EFZP %5k 0 0.000 71 0.143 0.00
[FR e S 'S
BB RS 0.899 E B 116
B 23 T REH| 054
EEuEl 570
RN 0 0.000 23] 0.043 0.00
FH SRS 0.002 40| 0.938 0.05  0.040 0.37
: :;ér; vy b 01 1600 1.001 08 105 9.65
Rl 0.0015 7860| 0.480 45 0.000] 11111
EEE] 002 1200 0.841 0.051] 0.392 1.03
EETEEY 0 0.000 11.63] 0.086 0.00
T 0015 300 0.946 0.064] 0.234 1.15
EFZP %5 R 0 0.000 7 0.143 0.00
Mg F a4 S
B g5 0.94 FR NI 1.22
i 23 Yy 0.55
PE Rt B 553
REER 0| 0.000 23] 0.043 0.00
TR R R 0.0015 1250| 1.255 0.19/ 0.008 4.66
SR Ec % mE% | 0075 28] 1.251 0.037] 2.027 031
Rl 0.0023] 7860| 0.480 45 0.000] 11111
EE] 0.003] 1200 0.841 0.051] 0.059 1.03
NS 0 0.000]  1.28205] 0.780 0.00
RO15 [ 5 3 0012 300 0.946 0.064]  0.188 115
EFZP %5k 0 0.000 71 0.143 0.00
R ERL S 20
R 0.308 N 0.69
FulF 1 R B 0.82
PR 4 2 2.78
R 0| 0.000 23] 0.043 0.00
LR R 0.0015 1250| 1.255 0.19] 0.008 4.66
Fe R Fo G mEF | 005 28] 1.251 0.037] 1.351 031
PC R it 0.1] 2400/ 0.791 15 0.067 14.39
W 0.0015 7860| 0.480 45/ 0.000] 11111
T EE 0.003] 1200 0.841 0.051] 0.059 1.03
RO16 L b % 7 & 0 0.000]  1.28205] 0.780 0.00
oS 0012 300 0.946 0.064] 0.188 1.15
EFZP =5k 0 0.000 71 0.143 0.00
RS E R 4 ik
N 0.379 7 dc 0.87
FulF 1 1.7 R B 0.11
PR RF s R 6.57
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e

X A o
% g R mm %mft Kmiw | ® * i
R 23] 0.043 0.00
e W0 kR 0.15 0.17] 0.882 2.86
BT o B Mg 0.01 0.11] 0.091 2.71
Ry 0.15 1.4] 0.107 14.05
ro17 A& 0.01 15 0.007 13.22
ETEP %5 K 7| 0.143 0.00
F§ A 8
L EE 0.785 523
B 4.4 0.18
11.23
T % 5 Kk 23] 0.043 0.00
R RS RE 0.002 0.05] 0.040 0.37
$= B2 JRR 5% 2 (ALC) 0.1 0.17] 0.588 2.86
B E I B o 1A 0.01 0.11] 0.091 2.71
A H R 0.15 1.4] 0.107 14.05
EXN- ey 11.63]  0.086 0.00
RO18 [£ e 2 5 0.015 0.064] 0.234 1.15
ETEP %5 K 7| 0.143 0.00
R H
X LT 0.75 2.01
BIFE 3.7 0.12
9.84
E9% 5 Kk 23] 0.043 0.00
PC & % 2 0.02 15 0.013 14.39
G TF 0.03 0.04 0750  0.30
, R 0.07 08| 0088 965
B B 0.01 0.11] 0.091 2.91
ro1g & 0.02 15| 0.013 13.22
ok HR R 0.15 1.4] 0.107 14.05
L 0.015 15| 0.010 13.22
EEEP %5 AR —-- 7] 0.143 0.00
g e R
S 0.795 5.10
B 3.3 0.13
10.66
E9% 5 Kk 23] 0.043 0.00
AT AR 0.002 0.05] 0.040 0.37
ek H st (ALG) 0.1 0.17] 0.588 2.86
A 0.015 15| 0.010 13.22
m ¥ MR 0.075 1.4] 0.054 14.05
i+ 0.001 45 0.000] 111.11
ENN- ey 11.63]  0.086 0.00
RO20 [z 44 0.001 45 0.000] 11111
MR Rt 0.075 1.4] 0.054 14.05
S 0.01 15 0.007 13.22
]‘ﬁ,,qi?c ga 3 z{;ﬁ.
FBEF 1.134 4.96
B 3.4 0.19

10.26




ERBIERE TR HE P RAEA PP
o ERA |WEE| "k | REAEK ]| BIE | oy .
o5 s < & mm | kg/m? |kikg-K| ‘Wim-K | K-mw | @ b
REER 0 0.000 23 0.043 0.00
LR 0.05] 2000 0.761 1| 0.050 1052
<20cm % 7 i b K |- 0 0.000] 2.17391] 0.460 0.00
B AT 001] 1150/ 0.921 0.11] 0.091 201
MR R 0.15] 2200/ 0.881 1.4 0107 14.05
5T 0.015 2000 0.801 15 0.010 13.22
LD B E o IE (Rl
R021 (%;;};* CFFEF | 002 25| 1.251 0.04| 0.500 0.30
AR 0 0.000 71 0.143 0.00
fRdver T4 4 Sl
B BES 0.691 &£ Fl 1.6
B 26 E Y 0.12
FE B 8.60
SRR 0 0.000 23 0.043 0.00
R 0.05] 2000 0.761 1| 0.050 10.52
<20cm % 7 i b & 0 0000 2.17391] 0.460 0.00
B AT 001] 1150 0.921 0.11] 0.091 201
3 e kR 3 (ALC) 01| 600/ 1.101 0.17] 0588 2.86
5 0 0.015 2000 0.801 15 0.010 13.22
TR R ]
R022 (%;/jfﬁ ©FFEE | 02 25/ 1.251 004 0500 0.30
AR 0 0.000 71 0.143 0.00
fRdver T4 4 Sl
Y 0.53 9 Tl 1.29
B 28 EE Y 0.32
PR 4 2 8.57
SRR 0 0.000 23 0.043 0.00
BT E e MR 0.05] 1000 0.921 0.11] 0.455 271
HE B H 0.01] 1150 0.921 0.11] 0.091 201
H i d Ak 0.04] 1050/ 1.301 0.22] 0.182 4.67
5 I 0.01] 2000/ 0.801 15 0.007 13.22
nop3 [ F Rl 0.15] 2200/ 0.881 14 0107 14.05
5 I 0.015 2000 0.801 15 0.010 13.22
EFEP %5 R 0 0.000 71 0.143 0.00
R TRES .
N 0.964 L0 i 515
B 41 E 0.19
FE Yt B 10.32
REER 0 0.000 23 0.043 0.00
R 0.005] 7860 0.480 45 0.000] 11111
TNETE 0 0000/ 1.28205] 0.780 0.00
5 B 0.015 2000 0.801 15 0.010 13.22
Tt H R R 0.15] 2200/ 0.881 14 0107 14.05
R024 [% % 0.015 2000 0.801 15 0.010 13.22
E5EP %5 R 0 0.000 7 0.143 0.00
R RES =
BB 0.914 o Flic 5.24
B 18 ey 0.26
PR 6.02

(FHRXR: 2P REF)
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i

Wddr =
A2 2R UBEDEEE AT b R lgdh i 7
s MEiE, | UE D ie-#liiate(ad )
= (MJ) (W/mi-K) 0.2 1.2 2.2 3.2 4.1
U=0.5 4145 4115 4105 4101 4098
U=1.0 4324 4272 4252 4248 4246
BTk U=15 4492 4416 4385 4379 4377
= U=2.0 4650 4550 4506 4497 4496
U=25 4800 4680 4621 4604
B U=3.0 4943 4808 4732
@ kg U=05 4620 4591 4584 4580 4576
U=1.0 4757 4705 4688 4683 4681
BT U=15 4886 4812 4782 4776 4771
= U=2.0 5009 4914 4870 4860 4856
U=25 5127 5014 4956 4936
U=3.0 5242 5113 5041
U=05 4179 4148 4137 4132 4129
U=1.0 4387 4336 4314 4308 4306
Tk U=15 4580 4509 4473 4464 4457
‘ U=2.0 4761 4671 4619 4604 4595
U=25 4931 4826 4757 4730
T U=3.0 5091 4976 4890
Ao oh b U=0.5 5089 5060 5047 5042 5039
U=1.0 5200 5153 5132 5125 5080
£ A U=15 5307 5240 5210 5199 5194
‘ U=2.0 5408 5323 5281 5267 5262
U=25 5506 5405 5349 5330
U=3.0 5600 5487 5417
U=05 4616 4511 4484 4473 4468
U=1.0 5183 4985 4931 4913 4911
BTk U=15 5676 5383 5295 5264 5257
= U=2.0 6112 5736 5603 5555 5541
U=25 6500 6057 5879 5807
ook U=3.0 6846 6357 6131
ERRE U=05 5234 5124 5100 5089 5082
U=1.0 5738 5534 5481 5463 5461
BT U=15 6178 5879 5795 5761 5752
= U=2.0 6570 6188 6059 6008 5991
U=25 6918 6472 6297 6226
U=3.0 7229 6739 6518
U=05 4654 4549 4520 4509 4502
U=1.0 5250 5056 4998 4977 4975
SRR U=15 5768 5483 5389 5351 5341
‘ U=2.0 6226 5863 5721 5663 5641
U=25 6631 6209 6020 5936
oo U=3.0 6991 6531 6293
Ao b U=0.5 5545 5449 5419 5408 5401
U=1.0 6029 5841 5786 5766 5764
£ A U=15 6452 6171 6081 6049 6039
‘ U=2.0 6829 6467 6333 6281 6265
U=25 7163 6738 6561 6483
U=3.0 7462 6996 6774
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R A

k¥R N RBE AR B

AL U DiE-#fEhE(Einr
(MJ) (W/ni-k) 0.2 1.2 2.2 32 4.1
U=0.5 4232 4199 4189 4188 4187
U=1.0 4450 4388 4368 4364 4362
SRR U=15 4654 4562 4527 4523 4526
‘ U=2.0 4846 4725 4675 4666 4673
U=25 5027 4881 4812 4799
R U=3.0 5199 5033 4948
gt U=05 5204 5172 5164 5162 5159
U=1.0 5324 5266 5249 5242 5240
£ A U=15 5440 5356 5326 5317 5313
‘ U=2.0 5553 5443 5399 5386 5383
U=2.5 5662 5530 5471 5453
U=3.0 5766 5618 5544
U=0.5 4224 4193 4182 4179 4177
U=1.0 4432 4377 4355 4348 4346
SRR U=15 4627 4547 4511 4500 4498
=7 U=2.0 4810 4708 4655 4637 4635
U=2.5 4982 4862 4792 4764
U=3.0 5144 5012 4924
U=0.5 5259 5226 5215 5213 5212
U=1.0 5360 5306 5287 5282 5280
£k U=15 5460 5383 5352 5345 5345
= U=2.0 5555 5457 5414 5403 5405
U=25 5648 5531 5475 5459
U=3.0 5738 5607 5537
U=0.5 4814 4691 4668 4662 4659
U=1.0 5503 5265 5212 5198 5196
SRR U=15 6099 5744 5654 5629 5630
‘ U=2.0 6622 6161 6022 5984 5987
U 7084 6540 6345 6291
ks 7496 6895 6645
B o 5980 5843 5825 5820 5816
6537 6285 6239 6227 6225
£k 7023 6656 6574 6553 6552
‘ 7451 6984 6855 6819 6822
7831 7287 7102 7048
8170 7576 7337
4812 4693 4669 4662 4659
5498 5271 5216 5199 5197
SRR 6091 5756 5661 5632 5626
6609 6178 6035 5990 5980
7065 6561 6362 6296
7wk 7470 6921 6667
A b g 5828 5715 5687 5680 5677
6389 6166 6109 6093 6091
Bk 6877 6544 6450 6420 6419
= 7306 6876 6737 6691 6690
7685 7179 6992 6924
8024 7467 7232




i

B 4 Mipi, | UE D E-# 2 dp th( H =)
5 (MJ) (W/mi-K) 0.2 1.2 2.2 3.2 4.1
U=05 4272 4241 4234 4234 4234
U=1.0 4503 4447 4433 4431 4429
Rk U=15 4717 4638 4611 4607 4608
U=2.0 4918 4816 4773 4767 4771
U=25 5106 4985 4924 4915
B U=3.0 5283 5149 5072
@ kg U=05 5192 5163 5157 5156 5154
U=1.0 5322 5273 5258 5253 5251
BT U=15 5445 5375 5348 5342 5342
= U=2.0 5562 5474 5435 5423 5425
U=25 5674 5570 5518 5502
U=3.0 5780 5666 5603
U=05 4247 4218 4210 4210 4209
U=1.0 4455 4406 4389 4385 4383
Tk U=15 4647 4581 4551 4543 4540
‘ U=2.0 4826 4744 4699 4686 4681
U=25 4994 4900 4838 4819
T U=3.0 5152 5050 4974
LR U=0.5 5130 5103 5093 5091 5090
U=1.0 5251 5207 5189 5185 5183
£ A U=15 5365 5305 5277 5270 5270
‘ U=2.0 5473 5397 5359 5349 5348
U=25 5576 5487 5438 5423
U=3.0 5674 5577 5516
U=05 4823 4709 4688 4683 4682
U=1.0 5500 5289 5238 5227 5225
BTk U=15 6083 5776 5686 5665 5668
= U=2.0 6593 6199 6067 6029 6033
U=25 7043 6581 6403 6348
ook U=3.0 7444 6941 6714
ERRE U=05 5935 5813 5794 5790 5787
U=1.0 6479 6260 6216 6203 6201
BT U=15 6950 6637 6560 6537 6533
= U=2.0 7363 6967 6850 6817 6811
U=25 7729 7271 7106 7057
U=3.0 8054 7562 7349
U=05 4806 4696 4674 4669 4666
U=1.0 5468 5267 5215 5201 5199
SRR U=15 6037 5747 5659 5631 5628
U=2.0 6532 6166 6035 5989 5982
U=25 6968 6544 6366 6304
el U=3.0 7355 6899 6674
Ao b U=0.5 5671 5572 5546 5539 5536
U=1.0 6226 6035 5980 5963 5961
£ A U=15 6704 6423 6333 6304 6302
‘ U=2.0 7122 6763 6631 6589 6588
U=25 7490 7072 6900 6836
U=3.0 7818 7363 7153

(FHRXR: 2P 4REF)
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o

Yégrm

REHF P EER R Pk
Ers R T
| B 1= 2% 3% 4 % 5 = 6 =
Ao 0 26 41 50 57 61 65
3% h 0 26 41 50 56 61 64
7w b 0 26 a1 50 56 61 64
b 0 25 39 48 54 58 61
KT R 0 16 27 35 41 46 50
X 0 10 17 22 26 29 32
% 3 0 10 16 21 25 28 30
7o 0 10 17 22 26 29 31
o 0 9 16 21 24 27 29
KT R 0 11 19 26 30 34 37
—
|
*;gﬁi £ | 1= 2% 3= 4= 5 = 6 =
i 0 30 48 60 68 74 78
5% 0 30 50 62 71 77 81
7w b 0 30 49 61 70 75 80
b 0 28 45 56 63 69 72
KT R 0 26 45 58 67 74 79
X 0 11 18 24 28 31 34
% 3 0 10 17 22 26 29 31
7o 0 11 18 24 28 32 34
o 0 10 17 22 25 28 31
KT ET 0 12 22 30 36 41 45
B
*;gﬁi F 1= 2 % 3= 4% 5 = 6 =
i 0 22 38 49 56 61 66
3% h 0 23 39 51 58 64 68
7% 0 23 39 50 58 63 68
A 0 21 36 46 53 58 62
KT EE 0 24 42 54 63 70 76
Lot g 0 6 11 14 16 18 20
% 3 0 6 10 13 16 17 19
7w b 0 7 11 15 17 20 21
A 0 6 10 13 15 17 18
KT ET 0 9 17 22 27 31 34
PR R Rk KPR FINEFRURCIBERLF oM SV frg
hEh R ek o KR 321 ¢ R IEF R T F v e e 0 R BMA D vk
4

(FHR KR 2FL 1K)
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o

W T
FRARIN6I I RS FRE
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