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Abstract

Keywords: Energy saving, Building coatings,

Solar reflectance index

In recent years, the building energy-saving coating technology
has gradually matured, and the applied heat insulation principles are
also diverse. Because the price is lower than other building shell
energy-saving construction methods (such as laying insulation
bricks or thermal insulation materials, etc.) and the maintenance is
simple, the new Green Building Materials Label (2020) has added
the "Energy-saving Coatings" item to the high-performance energy-
saving green building materials.

Therefore, this study develops the thermal and optical
properties of building coatings test methods, including visible light
reflectance, solar reflectance, solar absorptivity, hemispherical
emissivity and solar reflectance index of building coatings, in order
to provide more complete testing services. In addition, through the
collection of data, it is found that CRR is a well- known non-profit
organization in the cool roof. It has established a fairly complete
evaluation mechanism and provides third-party product certification,
a total of over 31,000 have been registered.

In the part of testing technology development, this rescarch
has completed the standard operating procedures and equipment
operating procedures for building coatings test, and discussed the
uncertainty examples. Up to now, a total of 8 building coating
samples have been tested, the test results show different color
coatings absorb energy in different bands, which will affect the

optical and thermal properties.
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In addition, the performance degradation was compared with the
initial value and the product test results of the three-year coating on
- the CRRC website. The results showed that the average value of the
overall solar reflectance decreased by 8.1%, and the average value of
the emissivity was lower by 0.1%, and the average value of SRI
attenuates by 9.9%. In addition, compared with the performance of
Green Building Materials Label, about 26.7% of the products can
reach the solar reflectance Re>0.70, about 29.3% of the products can
reach the solar reflectance index SRIc>80, and about 26.6% can reach
the two benchmarks at the same time.

Based on this study, the immediate and long-term suggestions
are proposed as follows:
1.For immediate suggestion: This research has completed the

development of test methods for building coatings, and submitted an
application for additional certification to the Taiwan Accredetation
Foundation (TAF). It has successfully obtained additional
certification for high-performance energy-saving green building
materials related tests on December 9. The Performance Experiment
Center will apply for additional certification of the Green Building
Materials Performance Testing Institutions to provide the industry
with more complete testing services and assist in the promotion of
high-performance energy-saving green building materials.
2.For long-term suggestion: It is suggested that in the future,
relevant equipment (Spinlab, Low-carbon toughness experiment
exhibition room, etc.) and manpower can be integrated to conduct
cooperative research on energy-saving building materials, indoor
environment, intelligent control and system integration, so as to
achieve the goals of building safety, living environment quality

and sustainable development.
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BT HE M E AR B A
6.4 R B A AR ERE R 5 0 T A AEH - RER B
HOER - REH  BEEH  BARH KB EH  BEE
R AR - AtiR(B ) B oS AR - AR
HEEHE - |
THRBEBRGKERY » T A FEEH - DTN« HEE
A
SARERZEM AN TUSALBEH - BREH - BT
B R RM(R)ER - BAER - BREHER
OARILIEME T R R A+ T A B < B RILIREH -




FoF AHAEAERS

CEHEEHARERER
1B A 7B 13 B R 32

#FE® E 2R 1% E(Conduction) ~ ¥ A (Convection) &
5 4 (Radiation) ¥ = 48 7 X #47 - BF G R A Ch ERRH L
MU DEREEMRENRR  AHARREBH AR ES5Y
BERBOAL  RBHRUAFANE K580 HEH0 T
REHRBEEREHHEAS mw%%&&@ﬁﬁﬁﬁﬁﬁ
EF BHAEARGEEAETHEERE AP RGHEHOES
(& £ 300~380nm) £ 59 ~ T B KRGk &380~780nm) & 46
26 B Az S SR (B R T80~2,500nm) £ 4994 » E P R o R L R
BesbRBTRAE - MAGBEHARBHEER Y BT
EERMBRBUAASL - THEEMIMERIEH LRE &8
MERAETHEEARRRIRI LG E L B 2N
BFOBREEHIERD G EA BB HREBE L

2,600
8 Wislide ear Tnfiured (Fbent)
N Wb E6% A5
= ;
e 1,400
&
2
b
g 1,000
8
g
&
£
%
gg
8.3 768 Ll I3 Ly 17 1 &1 2323

Wivelength {rm)

B 2-1.1 RE5#5E5F B
(E BRI ARIRE 0 2019)




3 A AR R R R B AR 3B R R

. RAEZAMIATLHEE - HARBEAEEI AT
SHbEb R AERY  RRRENB T REBRTHEE
EEB PR G ETFARREAER  RETHLAASME b AR
3B REAR - Bk 0 4o B8 T AR 80 b R IR
o3 o SRR A R AT AT e MR R AR AR R FEREN
BEEMRE A RHTAEEHGS  EREZPRAEL -
fh b iy e BAK R BRI Ao BRE RO BLAT ~ MM AN R R EE A
WU &~ R R U b K IR A AR RS 0 B E B TR A
Ml B4 AEE - 84 B -

BAEER BRI H KFREH ARG R A EHRT -
EH FHYORFARS FE > A EER GRHGENEN > 28
MEBEHRFRABARE  BEYEETANEL > RAR
A BRARSORAHGREHUNGERRERES -
R GERBERAETERRHFREZNRGA  BodmrRk
RAEXREEE TRALNE ) MM THRIERBEFHLHER
HEH RLLZYETRAARSELTHRA -

2-12 HaEENRRESI(ATR)
( &3k A% Roof Rating Council, CRRC #8335 )
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More energy is #
reflected by the wall

Less heat is
transfarred into
the building

B 2-1.3 & sE B g 2R 4 ()
( % ¥ R: Roof Rating Council, CRRC #8345 )

B 2-1.4 & g5 %08 R £
( &4 R & Roof Rating Council, CRRC #3835 )

2.8 fE A R B E AT A
(1)rafs 7 86 4 %4t
FELF2 A0 [ 2% R AR ~ TR - RAR IR B 8 R bR
MR E TR TR - MR ARERE > — &R
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DR AEERPHLHELZRNRAE

EHRFA RLTHRAFTEFX  A—HEEETH - BHEE
— A2 A 10~20mm > FHALBAFHREEE  ERAEF X
iR c A BMEERK ) —RAESON /L
FNRUT o B mAELE RS L SR TRMABR] 0 — A
#0.035~0.12W/(m K)z 1

DB EHEEMBARFEERENRE  EHNRESE
mER AFABIEESN—BEGRERY T o FHH
MBEE] GFELHA HEHBREAETRT ) £Z/FRER
ERAHBEELQ  AABEHBMEZLT !

9 _FI-Ty) (2-1)
-
P L (2-2)
A-Z-(T-T,)

AR H 2 B W/ (mK)| & —BE S &R E
S E e A o k ARK 0 Wa ey EAME AT kA
B REARST o — AR 4 AR B2 0.03~3.50W/ (m K) 2 ]
BAR e EEMA > LE RN 0 SR AR AT
HASA IR mET  LREBERA  FEMA]  EREH
BB A - BF mii LR AF ZRE LR R
T MR G2 M SAGEER M LILRE ARG HH L -
RBEREA R— R AR R REBRER  ENAAE
HEANLR BRAZHOMETHEENLAREARNRA
0.07 W/(mK)sA g » BA RAFeIEAIELE
(2) B &+ ) B RE B
R RAENEEE A AMBRMEN  RABRLEFL
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BoFE FRRARAERH

o F R A 0 BriE i@ E A a0 4E R T IR AR B L o b
ABERREIRR LR EFRBH OB UREERE F R
HSRBAHBEHEAEF FRRS AR ENEHEIER
Mohfetidt 0 B R R EY R IR T IR o AT E AR
HBRH RBIK— kR KA KR8 R TRAK
4h 7 & (300~380nm) ~ 7T R, % & (380~ 780nm) & if 4 4 L B
(780~2500nm) » HF AT RAE R L 4SP A BEMBHEE S
B & 47% B 50% e
RgHB B A o) A AR 2 R BB F B - kb T
BSR4 st 88 4 R ST S R sy B BB A Bl SR SR = R
MEREAFHEE - FHE KBEHABARSRD
400~1800 nm #E N > Bb o AFEERLERN  EHORHE
A AR - BT SR E EEMNEF BIFNRE
B R wh bR BRI S R28) s aZHEHGTHER
1.58) ~ B OB IBRMARETHELSTE » 4o &2-1.2 A7 »
F2-12 Bt E X HIEHAEEE

Aty B EU PR 4 BRE
24 B A f b4k 2.8 B &,
45 1.63 a8,
A 1.56 V&= N
&5 1.56 =R
B 4y 1.58 =NEN
Bk m 1.51 & &,
T I 1.57 & &

(ERRR E98%F 0 2015)
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5B A SR SRR 2 e R BT T

(3)45 4 7 & s B M
B UGB TSR HARERTRES O i E LM
BRAGNERIUN—ZHRREFNBEAT  EMED R
B MERAR c AT A O REE AV A GREM R
BHB S ERIRESI AR P MR [RGB &) 0 BFEM
WS AN B E B A & REBA R ey B AR 0 He FALE
E4us - BEREIMAE LR A A SR R a0
Moo FBINR GBI AT £ ES~15um 4 E BN 0 E
L s SR T AR RSN R B - BAREES ) AERT
e NEEAL =48 ~ —EALARE &8 At KEM 0 T4
S~15um &4 3% B 9 ey 4rsh sk 2 4 1 1E85% A L o
3.8 AL E LR 2 E A E R
RHFAER R RQOINE R B 2 & R4 5 L — i &
RERHABEEEN  RAZEBHBRETACR LI EZ R
o [82-1 SR E2-1.687 7 0 LBAE 0 AW(—REDERAD
BJEATRC ARG ARG ER)AE TE%@MI“ #40°C » &
S £ #38°C - BBt NRBE BB AR TWHAEE L G
B E R RS -

Ez¢5w%ﬁﬂ %%ﬁﬁia
(E# R ABIRAE » 2019)



Fo% EHREESRSH

TRARE b RRAR
2-1.6 BEEEMHEA REI(HUE)
CEHRIR: AR » 2019)

% B AEHEHH R % P ow (Japan Testing Center for
Construction Materials, TCCM)# 2 18 7 SN B SR 52 SR A7 »
ERESEHRAENASEEXABLEROXRELETE
15°CEL L. -

ST S50

A R R
AR

2-1.7 e EH EH(CREELETR®)
(& H R ITCCM&g 5 )
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ARG E R BN R AR

£—% B lRARERER

— ~ HEA B EMNE FAR R R

METECAAGER HENEEBMRAZER A
B F A RE 69 Fapre et M 84 CNS 7039 My &M
RS B BE MrBhiE | ~ CONS5866 T & Me kb b 18 2 M Bhok |
CNS8522 T & 45 455 B M5 | ~ CNS8515 T s il %
R MEMEE |~ ONS6241 T %4 B Ehay s 40 ¥ Kok 4 Bk
Bk | - CNS6240 T M Faayse 4y — Sibm oMok -
CNS6239 T 3% 44 A b3 e b 45 B A%k, - CNS6238 T 4
A sy B AL A4 BBk | ~ CNS6237 T sk A sy 88 |
CNS6236 [ i A 4s A F.1b4% | ~ CNS6235 Tkl A sifbss | &
1118 AR 2 - bR 295 RS0 B AR 4 R 2 f Butr i R AT
T S M AT WS RSB ERNT 0 R T0 EBA LS
A B 2z CNS 7039 T By A RS B BAn ik | A ) X &K
SR AAR Tl BRI C KES C RAKAER MW ~ Ad
ENSEn s b L BERER > NE QERE -~ BE - T
Foff ~ AL~ K% -

BH 80 4 A F CNS 10880 T &b &k oM B ik —i8
Al ) ~ CNS10880-1 T &4 A 4 MR ik —fo 2k 7% 2 | ~CNS10880-
36 T EM RS REEAB 2 RAAME N IEEHR R ERRE | &
37 #f— 2 A E R A X EBREE ) AEAERFHIEZ -
EEREYPEEZEE S BHAREY T AR EE ~
% 0 BH 00 R MRS ANME CNS 15200-1-1 T sk — g3k 7 ik
— % 113 BB —— MR (SR F %), ~CNS15200-9-3
TR — AR REE — B 9-3 25 0 BB — B 4 A RIS AT
B ST— AP EHAEEAWESRZ LB RBIRRE L PaE
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B—F FHREEURSM

e ek A L B EAME SE RIS A B 5 %] & CNS15200-7-5 T s — A%
Wk — % 75 % EEz RAAME -FHREAEME
CNS15200-7-6 "M — Ak — % 7-6 88 P B kM M
—ATTWERRALEHEE (BB ARBHER), &
CNS15200-7-7 T &4 — MRk — % 7-7 3 BEZ EHAMKRE
— haik AR MR N R A RIB RK) ) RBATARTME M E R 0 AT
RUEM ARRTENLFRABBAZEAMEB ZRER 128
fr B3 o & 2-2.1 FAR e

ﬁzzgﬁlﬁﬁkﬁﬁﬁﬂﬁﬁzl*%%

Heavy -duty anticorrosive paints for 106/11/29

CNS16023 K2252
metal structures

Tp e iEEk % 1-138 @R
— — AR ) F O

Method of test for coating components || n¢49/27 %
— Part 1-1: General rule — Common test
conditions

CNS15832-1-1|K61220-1-1

CNS15832-4-21 K61220-4-2

R RO
CNS11728 K2146 | Fire-retardant paints for buildings 105/08/29

| R R EE AR
CNS15931 K2251 General safety requirements for paints | 105/08/29

P Yry Y Ty
Lead-free, chromium-free anticorrosive 105/01/14

CNS15667 K2249 .
paints

SR AE A R B AR MR
CNS15665 K2247 Long durable paints for steel structures 102/10/15

R EFR SRR BRSNS
F2REF 13 foppik

CNS15039-1 K61125-1 Palnts and VﬂrlniShes - Determination of] 100/07/07
volatile organic compound (VOC)

content - Part 1: Difference method
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CNS15433

K2246

Bt 35

Terminology for paints and varnishes

96/10/12

CNS15200-1-1

CNS15200-9-3

Ko61152-1-1

K61152-9-3

MMy E-%1 -1
&0 @A - — ARy (AEMREy
%) ESTH
Testing methods for paints - Part 1-1 :
General rule - General test methods
(conditions and methods)

96/10/12 %

CNS15123

K61153

B — BRI — KR TFRYEOE
ik

Paints and varnishes - Determination of]
total lead - Flame atomic absorption
spectrometric method

96/09/14

CNS15080

Ko61143

AR B AR T MILE
(VOC) mAMREHA

Maximum volatile organic compound

content limit value for architectural

coatings

96/05/14

CNS15062

K61138

B - R TR R = R AR
WRBE—ANAREPEERET
BRI 2 AR

Paints and varnishes - Testing of
formaldehyde-emitting coatings and
melamine foams - Determination of the
steady-state concentration of
formaldehyde in a small test chamber

96/01/18

CNS15040

K61126

R EE R RV O CHBS (#
AVOC) EEMHAKRLENEE
Z A E

Paints and varnishes - Determination of]
the volatile organic compound content
of low - VOC emulsion paints (in-can
VOC) -

95/10/20

CNS9007

K6723

A — A AR A B BB — AR 1R
# :
Method of Test for Paints - Sampling
and General Condition

94/01/26
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CNS14712

27306

EHRF G o = RALEUR B R A
Z IR R R T ok

Paints and varnishes-Determination of
resistance to humid atmospheres
containing sulfur dioxide

91/12/09

CNS14463

A2275

&G KRB R
White cement lime coating

89/10/24

CNS9725

K6733

EH— R AR B E—EOR R
Method of Test for Paints-General
Properties

85/05/23

CNS13658

K2242

ok A AR AR

Test Panels for Paints

85/05/23

CNS10757

K6801

Bk — ek (AMERZY
32 ~ LR 2 WERE)

Method of Test for Paints(Testing
Methods Relating to Physical and
Chemical Resistance of Coated Film)

84/11/30

CNSL11607

K6877

o — Ak (F M BB &
it AP 2 S )

Method of Test for Paints (Long-Term
Properties of Coated Film)

84/11/30

CNS9894

K6736

EM RS- R RS
Method of Test for Paints - Storage
Stability

84/01/26

CNS10880

K6804

AR AR SR8 B
Method of Test for Paint Components -
General Rules '

83/12/01

CNS10880-1

CNS10880-36

K6804-1

K6804-36

TR R ss— B a5 36
&
Method of Test for Paint Components -
Heating Residue

83/12/01 %

CNSI0756

K6800

okt RAREgE (F MRy B
T A Ak SRR L )

Method of Test for Paints (Film
Formability of Paints)

83/11/02

19




B AR AR A LR 2 B SR A B AR BT

ARk (AWM ERZAE
Pk Z AR )

CNS10756-1 | K6800-1 | Method of Test for Paints (Visual 83/11/02
Character of Coated Film)

A = Bk e , :
Aluminum Tri - Polyphosphate for 83/11/02

CNS12264 K2200 :
Coating

ol = B R SR AR AR R
K6951 Method of Test for Aluminum Tri - 83/11/02

CNS12265 Polyphosphate for Coating

KB LR P Bk
Method of Test for Solid Contents of 72/01/12

CNS9895 K6737 Aerosol Coatings

By 3 7 A RS B B AR SRR _
Method of Test for Fatty Acids Used in 70/03/04

CNS7039 K6630 Protective Coatings

(HHRIR © AP ) |

h&k 221 ThEAFRENN EH GEEENEEEEE
KA 2 R R AR M E B2 SN R 48
AL BRI RN ERY AR R B
B EBAL ST R R MR BB AR
DEERE  BFEEHERAOMA L TRAERME - 84

RETE - BARUE « EHMHERRGRMEEZHERGE

SRR HRTAEEE 0 B A A HIAED B G PR
HE O ERFGEARAEINRSHIA CNS 12381 " Firskbd
RS RAE - AHERBABRHBARFREBRRE ) 0 K
R332 AR5 A EB ASTM E1980-11 T Standard Practice
for Calculating Solar Reflectance Index of Horizontal and Low-

Sloped Opaque Surfaces | %% -

20




BoF FRREEBRSH

A CRRC W& Bk 2 B AR F - B4 ER KGR HE
SRI #3514 %535 § ASTM E903 T Standard Test Method for
Solar Absorptance, Reflectance, and Transmittance of Materials
Using Integrating Spheres ;| -~ ASTM E408-13 T Standard Test
Methods for Total Normal Emittance of Surfaces Using Inspection-
Meter Techniques | & ASTM E1980-11 Z#H TN B FAZ £ 4
BRBALE Dbl E ERE -
3 AR HLA AR B AL

~REZEMNEFTESOFERE AR AT AZEHME
FABA A ERRERAEN=Z g2 — Lk ZHRRIEEY

HRRRGHI  FRNTERBRRBEEN - FENL A
TREERERAR AR REEREREZZLE EENFE
AT RABMAR AR IERAER TR EALSEELE M T
BRERIT AR MR T
BZHENG
REMBRIIBGORBZR BRETRAABIEHRE .
R 2L2HEEBMAANRESE

AESE ATEES,

FILT o RLF - BRM EET o MBS S
AT - B RM RRERILK S 2115

3k 3 f 4% B

FTHRAMRE (27T - BB - Bk > EHG - LER

HARMEART - EAT BB ST BAK

(EHRR: e [RESIEAA]T )

& RANE R

BT EAML—
ERPERGARBRENE L EHT T2 ER AR
BERBNEBARL (FFHAR - B LERE KL A A




3 B

A IR HE B2 06 4 28 SRT

WANTFTEZEAR T2 ATFREGOHK HWa AN — 8 EF F
Rz B ARE XN B REHWEBAN T 22 A EMEHWse
E2D3EEARMRANEART AL BBRLAE

AT 5% G HWa 4tk BARE IMNZBRERHE HWsc
HWa<30m? HWsc=0.35
HWa=30m? 4 _ .
30 HWsc=035—0.001x (HWa—30.0)
HWa=230m?* HWsc=0.15

$FEZ 4 HWa : m? ; HWse & E4x

HTHEMz—F £F2HRAAERS

(-VETETHFAEEEL  £E - HBERMHEE -

(VR E -BEF EHBRBAREEI2ELANIBEZ 2
— P kz k-

BEMSE B HAETRMRIHEBYEANZT AARS EFEF R

FE= o

SZHENEZ

RRARHHRRETHELEY  ARERBENETIRALE

HmsPaadad - sl Gaa (BB EE) 2§ F

MBAERBRATRARZ ARG
FL22AZEBMARE FHRBERLE

@B E & WR

Ii

S T el
i | asgp | WR>ea | WENETIREIRT 0ozwr
(Wi’ K)) &R A
(Wi + K))
o
800~1800m | 23 3.5 4.0 5.0 3.5
AT
(41800 1.5 2.0 2.5 3.0 3.5

REEGARBREHEEY Lo Paaas s g (B
BEE) 2EFHAEEEREPHEGAIBBANT RATZ AR
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BoE THARERSN

B AR E -~ EE 2 THAT IR EANEEER2T 2+
B BEFERE AGEZAEAGEE B TR EHE  FALR:

(EraoR: g [EEEHRL] )
R 225 ER I B E S (SRBEEIE) iR E
BT R EEE 0Szaiwm|(ld=zadkm (03zx®m (02228

o ) -3 = 22 gn 0.1= 1 &
| mEAmg | gsos |MEE>HER> RER> HMER> )| el
0.4 0.3 0.2 0.1
# (w/
(m*K) )
U |SC| U |SC| U (SCiU |SC|U|S8C|U]|SC
ol 275 2.7 10.101 3.0 10.15| 3.5 (0.25] 4.7 03552045 6.5 10.55
ﬁéﬁ;‘%%{z‘ . . . . . . . . . . . . .
H A
&5 2.0 2.7 10.201 3.0 10.301 3.5 ]0.40| 4.7 10.50| 5.2 }0.55] 6.5 |0.60
e

ULEFHRBEEEEE SCHE FHEHGHLEE
(EHRR: s [ERFMmAN])
LN N
ABE-—w -BHE -DEF-—@ -DHEEZL EH -FHEHE
—f " FHEE-m FHENGR GEERMZLAY & CH
ZHEHERFLELRANAELEY  AGF T RNAREZEE
Mo BREKESRESEHELPBZRAEE BE45R
SERMEETHE T EER DB mEE 0 BERHT RIHRE

EREHASERMROBI A THE - EFAAGEEZE

TAGZ D REE R

& 2-2.6 A BATAA S RALsE R E

RREHESE BERE | R

LEEBEE |-BART

PHABZE |—BET

e

W XE > FH R4

AN

e BHEBEE | —EAT
L EMEE —EHWtR

HIFRIRRS R FEHEMEE |—BHNTE
B AER —EG+t+E

BRms R L2 AEEE |—BATE
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BAH AR R TN H AR BB R

FHAEZEE | —OEE
HEABER | —BTE
LEAER |—Btt+Z
ERBETE PHEAEE |—EBATE
HYAERE |—F
kM ABZE |—EBT
W~ BEREER PHAREE |—EB=+
HELEE |—BEZTE
SLEABEE | ZFH AT
RBERREABRTE |FHEAZE |ZBATL
HIEMBEE |ZB=TEZE

(EMpm 22 [BERA] )

¥ =48 T14&
EEEREEMIIBRARBAZIIEN 2 FHARERBMBANZ
SRR/ (FFAR - E) BEAZWIRERAER2HE
BRBATRZARME - ARG AGEZBEAFZREH
A LR

A2 T EBHANZENARERNE R A LS

RESE BEMNRERNGTEAREM
R

LB AR B Bzt =
H#E g —a

3R AR & Bzt iE
H#a% =@

A RE R BAuzt A

(ERRR:EEE [ZEEMAR] )

%

PRBREEMZATEHN HREZBEEEMIEEFHAHR
BERSANBNATHZERME - RESGFHEZEEANhZZ
WA RAEIR
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B
X
T
A
=

Bo& LR

228 RABMAR BB FHAHRFELRME
BEFE A SR ELAER
Rigm & (B4 FR-bES (ETAR

%)
SRR R
D#ag = |[JLEAEE — B+
DfFvasn

F#Z-am |PHABEE |=F

& 3f A% & —B=+

(EMRREEY [ZEHMAR] )

F=8+ =%
RUERBREYME T LR ZE ®-F34 8 5 B4F 285 AR
FRAOXAFEZAEME - 2 PFH I BHEELTIZHRT
REAERGEZBEANGZ _REE  RAeHLR

R229HAGMMAANE B FHEHBRFEARAHE LA

AERE | ERTFHRHREETARMENELN

LW EHEE | KBME=1462XF ~4149X+276.2

KA R 4E ]
£ B AGE | RBEME—=2733X2—616.9X+3754
ABE-—@

D#%—a HWARE | AR =348432 —748.4X - 436.0

X:phrmMER (B8m)
RREEr TR CEFAR - £)

(MR g [EEHmADN] )
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B RARE R B B e B WA

% =8 vk

Bl iR EREESY  ARAHEARE —BHULAR B
HAAAZRAMSHNERABE BA+ GEZHRAZE &
HEEXHEARE BRAKF_BEA G2z E2ANEEYE
HEREHEE S BRI R DR mETELEA RG> BOAR
EREHRBEMEIE -

FZE T E%
HFHELEYH HRRZ IR QIR RIT BT RWAR
P o

ﬁlﬁﬁﬁ%ﬁﬁ% / ﬂXﬂfﬁ'fﬁ%ﬂu%ﬁ; 4 é EF' iﬁ %ﬁ#&@ﬂfiz

C SMREHRESES AHARE
% 7 ¥ (Green Building Material) 4445 " 4 B #H3RER ~ £ 8
i RERMAAFAERE Y HHERERZREE TR
%A%@%ﬁ%zﬁﬁq%$%%ii%%ﬁﬁﬁﬂﬁwmﬁ%
Mo A T ARGERE  MERKER ) AP REEM EES
WRAWARERITFE > 45 AR SUERBLK
EMOANE 8 NBETALXZEYE  BAEMYHRE
B TRERMAR ) B 95 FANE LR IIE TS T ITREMN
AMEAE  AEBLAPAEREEYZ EREEEMERREEZ 5%
b BHAEN 1015 7 A 1 BHEEE  BaEHEmR £
RAZE 45% L B PIMER FBE 10%80 ko RIFER 108
£ 12 A 31 BB ERE > B 1105 1 A 1 8 #&Ey
ERERTE 0% E > B IMER R EE20% L -
SEMEERE 100 £ 12 ARE 0 B4 RIHE 2,668
HHEHE > BB AIEEMN  RIIR > iR ~ REEHH - REH -
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R Y

BERR ~ B KAE  EEE WA REFIEEL 19298 #4
FlES BATHAERRE  EAFEEIMN 0 #2020 F)Am ik
HMBRATPEFMRBBEITHEMZERTAELE  BAK
EMTHREE  USEERANEEXTHER B8R4
10947 A 1 B#47 £B¥E TN Il T:
(—)AESEM  WPERLED 22HFLE 275 -

() SRk " D EREMFELAR S 3ABALE 5B
sk A DG T B AR M | B
he TIREFIE R BB AN T EER R T4
WhGaEE  CTRERAKZMEE R THERM %5
B AN BRAE 6E AV AN RGEMEI XL FR

ARk 2-2.10~ K 2-2.13 AT

& 2-2.10 ZPEAE AR AR MR T A R E A R

i

R AR AREEHES0.044
ottt Wim * K

CNS 7332 o B 4B CNS 9960

[x#BE)] ¥3HEHEHRMBME TR - BR > XHRW o 8458 EEHK
Bf 0 TIEAFAEMS OB TEEM RN AER -
[Eayik] 1. ONS 7332 : Fp# — & T 2 2 R A0 B PLE ) & — Bom stk
%g Q o
2P ERB ik AR EITIRE  FHE B MRS ER
B EESERC N EEE -

CE M ROR : $R2E M AR 3745 7 2020 4258 )
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35 B AR A IR B Rk B R T

& 2-2.11 Bk se i AR S A 3R R AR A AT E A o 38 A5 A4t

FHECBRERMIEME
THAEHR <020 | CONSI2381 R FBASETHGZ&
ISO 9050 |f&ME FARER AR E
B4 B RARREFRR

& B
R 3 5 B
B

T, 4 £ =0.60

[$2&EE] ERNEERNIRTIEABAUREZERJAREREB(ER
3L A M HEE) -
[x#HEE] ¥mBARMAMETREZ  BR - X4HRA #5458 BEK
W LR RASBMES EM R A ER -
[8s ] 1.CNS 12381 FARBIEEHN R - KRAR - KA R R B RBH AR
' R GHERSE
2. ISO 9050: Glass in building — Determination of light transmittance,
solar direct transmittance, total solar energy transmittance,
ultraviolet transmittance and related glazing factors.
3L RIE B ik LR B RATIRE 0 F il B ERBRREER
hSEHRE R AEE -

(0 ARSI B4 i 2020 445

% 2212 G se i e R AR AR R

BIRAIG R ARAEE

i y-,.g T pasmsm T PRI Pl T e e R, ppEs)

ik & SR U#<1.8 Wm2 - K 1SO 8990

CRER R U E<0.72W/m2 « K ISO 8990

[x#Es) FEmmaRmiams i s BN XERY o #4548 BEH
B TIETRAES S SRR M R R B R -

[ 8 # %) 1. ISO 8990 : Thermal insulation-Determination of steady-state
thermal transmission properties-Calibrated and guarded hot
box « ©

2. A A ik BB RATIRE S AR ERREER
WSERBESETL N EEE -

(&R IR SRR AR B34 5 1 2020 4598

28




RO
il RS

FoF BHRERESURSH

F 2-2.13 ZHgE

B A SRR A AR R AL

M A4 3(Sc 14)=0.35
1. BB
2.LOW-ESM | oy g 90 % <025 CNS12381
3. A s 1SO 9050
4. % 3%

AR AES R =050

[xHFE] ¥HBRAE R PETAL  BR > HERP - 447 9 REH

B LAETRESSMEHEELRHAEEL -

(3B ] 1. CNS 12381 ¢ PARABBH E - REE - HHE R A AR K
FRAERHE -

2. ISO 9050: Glass in building — Determination of light transmittance,
solar direct transmittance, total solar energy transmittance,
ultraviolet transmittance and related glazing factors.

3. EMAF A B iR AR EITIE > i A AMRAREER

BSEHRES BT BESL -

(BB RIR: M RS 5% 2020 4%

W~ BONE B SRR ETRRTHEE T

(F)F MG ENERERRERARL
B AT R B B 8 A B AR T S AL B AR B
RBERBAMBRARORGRASEZITERE » Lok 2-
2.14 B % o
1452

o

2214 BN H MG HEERNER

Standard Test Method for Solar
Absorptance, Reflectance, and

ASTM ES03 Transmittance of Materials Using 300~2500nm

Integrating Spheres

2020.10 R

Standard Test Methods for Total Normal
ASTM . : .
Emittance of Surfaces Using Inspection- | 2019.10
E408-13 )
Meter Techniques :

iR R
5.5~50pm
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: % -
2 ANSI/CRR | Standard Test Methods for Determining 2016.05 300~2500nm
C S100 | Radiative Properties of Materials ' fr 9h &R 95 4 %
A 5.5~50um
ass 1n building — Determination o : .
A Glass in buildi Determination of 4R R
Pl light transmittance, solar direct 300~25000m
@ | ISO 9050 | transmittance, total solar energy 2003.08 o onn
. . ; AL dRgR A R
8 transmittance, ultraviolet transmittance 0
% and related glazing factors 3.5~50pm
BS EN | Flexible sheets for waterproofing. 2011.05 brohARBE At &
15976 | Determination of emissivity ' 5.5~50um
DIN EN | Flexible sheets for waterproofing. s011.07 | e REAE
15976 Determination of emissivity ’ 5.5~50um
ASTM Standard Practice for Calculating Solar
E1980-11 Reflectance Index of Horizontal and 2019.08 —
i Low-Sloped Opaque Surfaces
%
R
4t .
DIN EN | Flexible sheets for waterproofing -
¥5 2018.12
H [7190 Solar Reflectance Index
5
A
& BS EN | Flexible sheets for waterproofing .
e 17190 Solar Reflectance Index 2018.10

(EMRIR AR EE)
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()RS BTEE LB RERIEE
1. & B 2 2 4 45 R 2 B 42 2 (California Building Energy Efficiency
Standards:2019)

£ B o B M ER2019 452 55 4 4L IR 2k % 4% #2(2019 Building
Energy Efficiency Standards)#~202051F 18 #4T » RIBAZE§
BV RE REE - REBERTRALENERF I HBRE
MR REIRE B MIRE TN R (RA24/ %630
o) WRARMBREENUREEFUERFELY - MIREHE
THRAEEAHERARPEYIFEEL  AHREEmET &
FEEMEB0FEFZ P ERI RAKE -

RF2019FMBRZHRYELPEE  FENERELE > &
FLi® - R2016 5428 RV AT MERER R - wEEERE
TARBAEE T R2019FAR BB 5 B A €530 89 5EIR
HA o ERMRDBERMIERTORE -

AP EBEHAESBIRELEBANE T ML LELH
RARBRZEE S REMRME(BRA2ID)ETEELZ KGERS
#2063 8B5HE=0T5 - KERHAHBEESRIZTS AHHEE
TE(HMA2DZ KGR E =020~ 8522075 KRS
3542 SRI= 16 »

MAEFREEZERGREE Ny RCAMEERN212)E
BAESZRKGRRAMFE =055 8B4 F 2075 KFRAIER
SRI=64; BEHERTE(HA2LIDZ KGRI E =020 8
& =075 KIFK4HEHE SRIZ 16 -
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HREEEENZF LB HBMA

2-2.1 R(FH)HERTR
( & #} 4 . California Building Energy Efficiency Standards )
2.4 B #6772 2 4% ¥ (Energy Star label:2019)

BIHGHRRLERT  ARARMRAHBANEREFMELETR
(BA2:12) A dbFe REIF A 2 BTRE & H KF R E Rk D
M0.65F20.50 ; BAEBTR(BR212) et & 3542 BTEE
o KA R A R A8/ #20.25420.15

HARBRZEABRETRERERZGT - F—RERE
BEREERZBRIARGRRAFEMAAREHARST B AL
BPAHFERASRGRSE  ERARARES > HlokkdlE
TRZRIGRASF0.5~ BAHF015 F = RESHELETR
PER Z 518 RBF K AaRAT R0.15 > EEHR T&DH Y
HETAMF (e HEeREREFRAEGNEERA) -
3.LEED# 2 L2582 %

% B &% & £ & (USGBC) A7 4] £ 49 Leadership in Energy
and Environmental Design(LEED) A & 5 R 4f 35 12 SRI4E A BT &
SR ERE A RS RES S EP MR
LEEDA.1 & RA&4H B B TA(MBEA 222Dkt e R E3 5B 2 BTEE
& K R4 5 AZSRIR A/ 824e64 | H4HE B TR(HN2:12)
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32 a3 S 2 BTAAE S E KF R 43542 SRI
FEE N F394u32 0 B LEED 200948, 85 2 th B 4o R 2-2. 155 71 ©

# 2-215 LEED#H 5 A2 B 1R & S A B b i

50 AR A B IAKERY A ik ZEIF
A& A FE (EA2:12) 78 _
LEED 2009 | m#HE(%H72:12) 29 _
1% 35 A 29 —
1A (1872:12) 82 64
LEED4.1 B A E(HH2:12) 39 32
(2019)
1% £35 7% 39 32

(EMRR AR EE)

B 2-2.2 LEED4.1 1%
(&K USGBC @k )
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4.8 ABTER & R4 % 483 (HIGH SOLAR REFLECTANT
PAINT FOR ROOF:2016)

MR R R H R T HHARBERATRYD
AAZ EMf—REELFPHANCERBRDERG A
e M4 F - 122020 5 35 AL B 15 89 FEAR25% = AL Hk AR
B HI90EM RBIIANEBEIGN - HP > BEEZHEE
# B 69 BT ELHT LA B ST T & A B L R 0 3E 4 IE 5] A AT A9 B UL -
BREREFRGNEEY  EEMPEREEDETRNBER
Mgt sh  BAZMBR - HARBERA LA EEE > F i
Lm0 RARABRGRAA R EEDERY (BB~ 9
BE) A& BLWHENBELS BRICEHEARETH
MR BE R -

BlARZEHPTRURS KGRANETRE S LIELTE
EEXFRRAT B M aRRETRD A RAETHLL B
HTRBEHBREGHEOHRE  #EIET KGR TIHLE
P 2 BIRIISARERAA R T R 0 8 ARN2011ETA H3T
I RTER B R4 FEHBREJIS K 5675) r NESHZRFR
g BERESARE > GE2238AZ KGR FEH
WG EERE ) B20I6E 8 ATHRMOEILAE M Hif
ShE R R R A BT AR & 221687 ¢
(D4R 58 B 55 B & BR(L*<B0.0) -

BE AR REG S @B B EERA N R

r‘%i&l‘%&%%% R EE KGR FE S KGRI B RER L
oy ERREE KT
2 )?’—} = EEB(L*=800) :
1830 % B K48 4 R4 & o) K- (R T R4 ) RARE KR
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(780~2500 nm)

B BEL* < 40.0 = 40.0
% B 40.0 < L* < 80.0 = L*&
HEEL* = 80.0 | > 80.0

:
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%

223 BAG KGR AR BT A
CE AR R 0 2019)
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B = 20 AR RRE A AR BB R

— ~ B AR SRR R AR R

lLEERAHFERAGETE2ZAE (FREE » WEIEES
AT R R R E 2016 5 12 /)

MR AIA 6 4@’\&%‘%’*%&&@*&#’ tHREEREL B
EARRMIL -SEERETE BRFREMN(RAER) - B4
PS%%ﬁ%ﬁu&ﬁ%ﬁw%mﬁéﬁ$6ﬁmm BTAM# L
AU ERAERENBEEYVE  BRET ETHEHEET
AMBABWAATGEHRETE  REREAETR - S ETE - PS RRRAE
- BERSILERAFTERAGILEATEL BT ERERY
33.1% ~ 42.6% ~ 5.2% ~ 29.5%L 34.3% ¢ K MR R TR B M

HEAXEAMERCMBEMBAZERLIL RETEEHHB®
PR B AR RS -

AEENBRSFATHIS > FAB R RRE - R
BTE~HBRE - BRGILAEAZEENGKILETELAHEN
BERTFHENBEZEMN L PREBAZZHATRHE
PS RIA#EBAARFER  ALLBMUGETERAR
MEAFENE  AMELHNSKBTESEREN  ARMERME

mwﬁvﬁﬁ
b

ARGZENEE -

231 6 #FERE RIAfG# L
(EMRR: FEAE »2016)
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2. Cool coatings with high near infrared transmittance for coil coated aluminium
( Tore Kolas % Solar Energy Materials and Solar Cells 196 (2019) 94104,
April ,2019)

The temperature of a surface that is exposed to sunlight is
influenced by the solar reflectance and the infrared emittance of the
surface. This paper has developed several different one-layer coating
systems that can be applied in a coil-coating process. A total of 8
different coloured pigments with low absorption in the near infrared
have been investigated with the goal to make cool coatings with various
desirable colours. Solar reflectance spectraand infrared reflectance
spectra have been measured. From these spectra, optical properties of
the coated surface such as total solar reflectance (TSR), infrared
emittance and solar reflectance index (SRI) have been calculated. The
results show that the one-layer approach can be used to obtain cool
coatings with high near infrared transmittance that are feasible to apply
in a coil coating process.

DBERBAFGRTHRGRETLRE S RGRE £ (TSR) - # 4
REXGRAFEFECRDEF ALY » A AHE 8 AR LINE
AR BRI B ER  SBERARGETE S EALRBAEHN
BHEAGRAR - BHABRKGRHABRE SRS 8 BEBEHAG
Bat B EHY 0.6~ B A EHiED 068 AEMEBBEET » KX
HEMmEZerHaRELEERARBERST THE1LSC-

RE

2-32 B A28 A4
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Coatlng  Supplier Pigment nama wt% Colour Pieture
Index
1 BASF Pallogen Black 50084 § Blaek 31 .
2 SHEPHERD Oennge 300342 10 Yellow 216 &9
3 BASF Paliothol Yellow LO96Z 20 Yeliow 138
4 BARF Irgazin Yellow L2060 20 Yeliow 116
5 BASF Cromophtal Yallow 20 Yellow 151
LiG61
& BASF Irgnzin Ovange 13250 20 1.8,
7 BASF Itguzin Red L3670 pat] Red 254
8 BASF Irgazin Bed L3660 i Red 254
2-3.3 B 8 fEEH
( &3k 3B © Tore Kolas % > 2019)
3 Goatlng 1 i
: ) Seating 2
tae 100 i
» By ok
¥ o
B, . i)
g ﬁ@ B M STl ‘ g .
B , f\ &
2 4oh- ik " g
: - I :
e i :
i g 4
2 : [E‘W ‘\} '] 5
% e e TR ' ; : ' ;
* e ¢ 5 w1l W
Wavglength fum Wavelength ]

2-3.4 ER(DAQ)& RS HM

( T4 4R : Tore Kolas % » 2019)
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B FORLE AR

o~ ERAE AR F R REBRAT R
Lia s af A FMRZRBIA R (298%E > NBSFERMAEALS
RERFERSE 2016 812 )

R U 20T ERATHAHEH L A UERKG
Ao~ SNE - KGR B ERRE TR RAFRE 500
1000 ~ 1500 ~ 2000 /6348 > £/ A& - A BEFEEARE
%%Eﬁﬁ%&%ﬁ&ﬁ%$iﬁﬁﬁﬂ’ﬁﬁﬁ%ﬁmz
2%0&%@@%%ﬂﬁ%%%n’ﬁﬂém%%%(NVﬁ@
BB EANBEEERREZL  AARBRBRAR T > BB
HRAEBRRTHORAMARDELESEIYY  HAMER
BCABBEENTH  RERTEHEINRGRRE R  HH
EEOBHFANRCHE -

UM R ERERERG AR R85 890 - oz nd
R BRI L REA 0.18%5 1.08% 5 A RAMERBRER
R BB RTHRRESR 462%  RRXEREAL
11.52%  AAME RIS 3 ez B E2EE R 1
F£ 2%

B 2-3.5 20 4 & R A kR R
(BHRF T Z98% 5 2016)
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2. Effects of natural weathering on the performance of high solar reflective index
paint surfaces exposed in harsh climatic conditions of United Arab Emirates

( Tirumala Uday Kumar Nutakki % Preprints Automotive Engineering, June ,
2021)

Solar reflective index (SRI) is one of the important parameters in the
analysis of a building’s energetic and thermal performance, especially for “cool”
reflective paints or coatings. However, there exists less information on the
typical performance of the cool materials exposed for long term in the Middle
East In this study, we determined values of reflectance, emittance, solar
reflective index(SRI), and color difference, for three different high SRI white
paints exposed naturally on low and high sloped racks for three years. After 3
years, reflectance values of exposed paint panels significantly decreased with an
increased color difference in comparison with original unexposed paint surfaces.
Emissivity of the paint changed very little for all of the exposed samples, but
SRI, determined from both the reflectance and emittance, was reduced from
between 95 and 110 to between 60 and 90 after three years.

KR4 TEE (SRD) Aot B EmieEBMEN EEsHx—
B R EACAT RS ER REH - 2R 0 AP RSEBE A W AEE T E
Yo MRS RRETR N 3 FRARSTREBETILYE T8
BRET MAHEBENAEZRERRN - KEARHEABEETHE -SRI £ 3
FHpH 95 B 110 Z M FTHE60 2 00 2/ » MPHEENGRER -5
et bt A A -

236 BARZETH
( B FR  Tirumala Uday Kumar Nutakki % » 2021)
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L BTRBH D BB A B RS T2 REEHEER > HRE (R
&~ AL 0 NIRRT R AT R R A RS 0 2011 &
12 A)

WA KB BB R BB M RALBRASBTRGER
XERE  BHRABEHMA BT R LB EE TR E LA
%ﬁ%z~’%T%lz%’ﬁﬁéﬂ%&ﬂﬁﬁﬁ’ﬁﬂé

BIREM Z &R B L B E S |

HHELEFABRERERBERIRABEEERZRAGARS
BRRESHEBZARS  RERZEEAHEEYRM DOE LS
BRERMETREL  BETASBEZRRTRESBRREZH
BB MBERBFTEENORMNRERHREETHELTE
MRF EPHEBRARIPERESNARGARN R >H
HESUM@E - MERLBRALAXHFEALOVE  AZATA
TEHFRABANAERANFERS  HEENDOHG K
HEEMEENER -

lz37mm@ﬁ$i TEZ BT INR
(ERRIR D RIae - BBHRE > 2011)
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2. Estimates of cooling effect and energy savings for a cool white coating used
on the roof of scale model buildings (J Qu % The 3rd International Conference
on New Material and Chemical Industry , 2019 )

The solar reflectance and thermal emittance of uninsulated scale model
buildings in Beijing were measured in the laboratory and the actual outdoor
environment. The solar reflectance index (SRI), roof surface temperature and
energy savings were estimated using DOE roof saving calculator.. A 0.493
increase in solar reflectance (laboratory measurements) yields SRI increase by

67.5, roof surface temperature reduction by 255 °C, annual peak demand

reduction by 0.1 kWm-2yr-1, and annual net energy savings by 6.8 kWhm-2yr-1.

At the city scale, these savings would reduce emissions from China's power

plants by 60 kton CO2, 1.1 kton NOx, 2.1 kton SO2 and 19.4 kton carbon dust

for the laboratory tests.

AR K BR B R B R R 8B (2x2%2 m). 4 K% R A B v S 4 &
ARG e R 4148 #(SRDAE - A A ZE eS8 DOE #EETEA®
mEF RS HBERET 0 RIFRS FH v 0493 » SRI 3 fu 67.5

Btz BTAREEERIK 255 °Cr FEEERED 0.1 kWmPyr! » 558
5 6.8 kWhm?yr' » ZULRMTRERESGE  EEHFLEMNZ L EXL

’ 7’74&%&2}5&‘?@}57& 60 ‘?‘“%’E:.gt/}'tgﬁi ~ 1.1 'T_"‘kﬁghﬁh’fb% V2.1 ‘T“’"&ﬁ_’;
A AuEEF 19.4 a5 AR -

Bk

2-3.8 EHHLENTHRE
(Z#4k 1 TQuE > 2019)
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FEEXmIERER

EMAARICEARMELZRR  AFZNERITRL4FER
EE&HM  FTAREZLTHHRESRZERLRE » & RAMNMELE
FRYCHAIZERBRRETRT  BAALEM S EHEE RSN
RZBWEREAAR BV A SARANBRANTEALAREL
2@ (TAF)RE » BATAATMETR Y RTHEE &2 FREREH
fREMmEiRem®E 113 WEARBEMA 107412 5 14 B E 1104
12 13 B it B4 A TAF R AFH PR (110) £7 /7
B TAF #IEERWBEH - ARERBBEHRIED L3 ()RR
TRBRED "EBEBRTHIETRERS K 11 FH o (DB HE
AERKRAL "RBRWNEL-REGERTF, & 10 5 3t RA
TAF 3% 38 B 531 21 35 > 3W3HIA B |V BH ok 3-1 A5 o

k& 3-1 RATHAE TS BTG TAF 2338 8

27 228

R e A 8 YR EE B

ISO 10140-2 ~ ASTM E90 ~ JIS | 3 4 3%
BBk EHMRBEHiER | Al416 - CNS 8466 ~ CNS 15160- | 7T 3% 5%
B 3~ CNS 3092 94 # -~ CNS 7184 | 1 8

9.4 #

ISO 10140-3 ~ ASTM E492 - JIS
2 | BRERES SRR | A1418-1 ~ JIS Al418-2 -~ CNS
15160-6 ~ CNS 15160-8

ISO 354 -~ ASTM C423 ~ JIS

3| BEMREAERR A1409 ~ CNS 9056 -~ CNS 15967
72 &
4 Gl ISO 16000-9 ~ ISO 16000-3
FEEHE A A

(R~ZXR-FHR-—_FX
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B4~ 12-—8. % - 14-=
AE AR RT
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W SR LHEREZRTH
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6 | Beidap CIE 121 ~ EN13032-1
7 L ATRREEERR CIE 84
s | meema NIEA R401.22C ~ CNS 13970 -
NIOSH 9002
1 o B JIS R3106 - JIS R3107 - ISO
9 | BMAERAIAR 9050 + CNS 12381
10 | EF8H M IS0 7235 » CNS 15256
. . CNS 16022 ~ ISO 9052-1
11| st g B B SO
p | HAE WA &L-&FHEER | ISO9050 A
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KB 4T R CNS12381 =
14 3 HE A B A Sh-F ka4t & | JISR3106 ~ CNS 12381
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wER kAN A& -8 A58 4 | JISR3106 ~ CNS 12381 ~ CNS
15 | ®4344% (SHGC) -~ B kdz | 13032
& #h 38 874 (1-SHGC)
JIS R3107
16 | s3dAa B A -4 A A 8
17 P AEAB B A -8 A, TRk | JISR 3106 ~ ISO 9050 ~
RENLTESR CNS12381
18 AL AR A K- AL AR 4 | JISR 3106 ~ ISO 9050 -
% CNS12381
19 AR A -8 RS %E | JISR 3106 ~ ISO 9050 ~
BB & CNS$12381
20 kA E - KR ATFE | JISR 3106 - ISO 9050 ~
1= CNS12381 ~ ASTM E1980-11
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L% KA ERLER
8 HEERZAERRATREERRF

KA ERBEAE TR E R BEHEEETHR T OBA U
W AEER T E2LHE > LEFEABRLEEMESBTRMAET
&1 @(Cool Roof Rating Council, CRRC)#8 5 £ 54k 3,000 % #& &

B fa (BRI RERIE - SAEAT(2020 SF)RR AR AR AL AT IR B

HeHz b4 ERR/ARECE TRIMNTRA G s br A

o > TEMEHRB LG RER | R "THot Disk #&M 4 547

% 4k CNS12381 ~ ISO 050 + ASTM E1980-11 & JIS R 3106

YRR B BRI TRAARSE « B ARNE  BARKE

BERBERGRAERE  UTFTRTSHNFUNE

— ~ BER® A

(YR I FT /T I 6 6 e 345
BARABRTFIGIEBLS oW ER  RIELF S HE

REABENRALR  BREABLEAERECHL &%

BB YE AR ABRMIAM  BRBREEEEE  ER

B-BHERERZAL MBEGSARLET IS REHAA

REFEPHAERRALTERE LORBREZQREMAR

Kz kb8 £ BIBRERZATRIEA LE B THET RS

W2 SRR BATCE A e B TIEAT S REE

BiR ~ BB T T REMEGE S/ RE F o JEE AR

UNBERNFRFBEBI SR ESE Lngsaibtadh - &4

ity s EFRECHERG VAR E - BRALGEER - $

s E Y  DNA ~RNA - B o HM R FEHMEA > &

R ATIE 245 B 4 PerkinFlmer 2 3] £ & 0 HME4E4w T !

1.5 &R $.E : 175~3300 nm -
2.4 47 & (Resolution) : < 0.05 nm A& UV/VIS (%47 R &) E -
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35 AR R SRR B Ae B R BT R

<0.2nm & NIR(If 4x b R) S0 E
3.3k & % 2 & (Wavelength Accuracy) : +/- 0.08 nm 42 UV/VIS &8 ~
+/-0.3nm NIR % [ -
4.3% & B 3,1 (Wavelength Reproducibility) : < 0.02 nm & UV/VIS
$.F ~ <0.08 nm £ NIR 5 -
5.7 % Bk (Photometric Accuracy) : +/- 0.008 A -
6. % % & 3% (Photometric Reproducibility) : <0.00016 A -
7. 5% B & 344 (Photometric Noise RMS) : UV/VIS < 0.005A £, -
8.4% % 4h R R ¢ 150 om( &) X100 em(E) ¥50 em(&) sk B s ©
OEBEE 100 XA REP4E -
10. 82 2 & :

a.# 5¢ & (Double beam) - 4 ¥ 5 % (Double monochromator) » &
M08 B A (Grating) B2 A4t T T B Rl
ATHEH]

b. % & % (Monochromator) : UV/VIS & & 1440 lines/mm % £ %
{5 % & 240 nm 4 B ( blazed at 240 nm)& NIR 4 [ 360
lines/mm 2%, £ % 4 % & 1100 nm 4 ¥ ( blaze at 1100 nm) °

c. % R (Source) © 4% 6§ # (pre-aligned tungsten-halogen ) & & & /&
(deuterium) °

d. 48 8] % (Detector) * & & 423 & (photomultiplier )42 UV/VIS &
B ~ Eiit4s(PbS)fa A 5 4 NIR 56 -

e. ¥4t (Bandpass) :f£ UV/VIS & B 7T #& & 4 0.05~5.00 nm %
0.01 nm 3% & (increments) + f£ NIR & [F .9 3% & # 0.2~20.00
nm &=k 0.04 nm ¥ & (increments) e

L1574 888
aBEHAFERERREBEHEZ MR -
b T AT RAT - —REFR N R RF SR RAEC
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Fox EmitEALR

~6ERES) B~ R )ER -

C.E ¥ Fo — He # 88( 2D software) » ME R G RAFEHEE (0 ¢ R
BB S mRME.R) BB BU2D £ 548
BESHEER

d.¥T # 4 7L Z (aperture mask) & £/ 385 L8 Ko -

e. T iEFE 1% & 10% Fm R °

12,08 2% 45 150 mm # 43K

a.#Z4%: 150 mm -

bERE/RAAE 098 %

cARSMFLR S HAE 20 mm -

B 3-1.1 AA7E 9N TR/ Hi s etk
(BH AR T A RIEHE)

() s b SN R R R
18 3B SR I 4 SN R SRR AT TR 1950 ERMBHRES
CHEABBFEEL  SHREWR  HHESREFEME B9
BA A7 B ARG R RE L R AR AR S o A L BTE AL B AT AT R T S
EMIE  AHEEATHREATURIRGEENRA R
WAA A TR ERSE AR R LIS GET  REHN D S
FAAEMGERL MBLBEPTENFE RS T &
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FHFRAFEEE BN ZH R S RBAR

3rE Mk R R 8RS B 4 L AT W 4R (Michealson
interferometer) » H & 2 3% 3t & 4z b 47 S8 IR 4838 4 56 48 (Beam
splitter) - 618 0 MBS R R A S @ Bl S AL T4 &
R BESRE— s ANBHEATL ARG ARE
B RESH P RR R AR SRR TF MR E
fEEM SR AR  TREAAREFLEE(FE - RA)ZE
LEEMBEHAFAGTSE > BEBH ¥ 4 (Fourer
Transfer) 2 4% > Bf 2 8 — AT FE 2 9 4 82003 (1R A
EMICESHIIS BHOHEFE  RHALZFRRERE
(ATR)S S Tie47 % ~IC RAREF -E5 - F ST ¥
BN RAF PR oA BB R E - AT RATIRA 4
% A& PerkinElmer 28] & & » M fEdoF ¢
1.7 R & F  4000~100 cm-1 -
2.#24 & (Resolution) : <0.4 ¢m-1 »
3.2 (Accuracy) : <0.2cm-1 (&3 & 1600 cm-1) -
4. (Repeatability) :'<0.05 cm-1 (%4 B 1600 cm-1) «
5. S/N tt ( Signal to Noise ) © J& A¥ 30000:1 ( & RI4& 4 peak-
peak ~ Imin - 4 em-1 BIE )
6. %% 4%
AEHERGEELS TRERSARBARCEERAR
128k TR BE A BiEGl ik AeE 0 RAE -
b. & B 1E T & (Interferometer) * F 8 KA FIAH £ £ 27
| E -
c.fii@ & (Detector) : DTGS (deuterated triglycine sulphate ) =
1% 3% 7 4 MCT (mercury cadmium telluride ) % 4% -
4387 (Source) : B Mid-/FirIR 8 » 7T & 7 B # -
e45®m (Mirror) : R4 %454 (Au) 4i®m ©

-

-
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f.2 #4% (Beamsplitter) : % B4 2 s K 84 L4 5645 » 4% KBr
( potassium bromide ) 2, PP (polypropylene) -

gE: TTIREAR IR LB R BB B R E AN
B E -

hNZABEEBRERG RENEREER (HoRETH
ngll 3235 ~ R FIRE) THREMEGHERBELE  FE X
W RN XEFEHRIE - |

TAR B R <65 cm(W)x65cm(H)*x35cm(D) -

SHRBEE 1 AONF -

QMR EEIEF AL

a. % #4357 & TCP/IP 424 & USB {2 o

bR B T B Bl ae k4 A BB B AR A

c.f% 5 W& LCD @R 7T Bp 85 88 7 &4 58 A AF R4 -

AR BETHA LCD mARIRER B BEERS -

10,547 $88 :

a.TATE A~ B K- ~ATR-KK-KM &3~ g HH4
BB T HREE ¥ SRR A I -
Blshi o ~ BlEMA ~ XFRAEhEE - '

b Bped B iR 38 CO2 ~ H20 2 F » R E & 5 4k itig
i (subtraction) & 22 -

cETIE | T EABR A A k% (peak high) - 3% & #%(peak
area) ~ & tb % (peak ratio) % & X i#4TH & -

AT AR EHRERE R - AAE Koy Ak -
efbB2RBERELE -

IR0 A LR & Bl

8.3 A A RERIEE S B Lo s 4R 1R -

bHEKRARHERTAH -
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58 AR FE N 2 E AR R B SR AT R

C.EAE BBt E A EFL (Mask) —& (3/87 ~1/47
3/16" #£3 R

B 3-12 A A FBREIRARA
(EHRR - ABTTHE)
(=) Hot Disk #A% 4% § 5547 45
Hot Disk #t4% ¢ 8 545 4k 144 B ISO 22007-2 Transient
plane heat source method ( TPS) %% @ -7 & #h JRORI 3% » T @47
Bl -~k -REFR - BR - FAEIESEHH
( anisotropic sample ) % 4% &b 2 2% 5 1% B vh 2 {8 3 2 R
4 &R AGTRATHRA 255 & Hot Disk AB 23] £ > F M
Aedm T -
LT 2R E - AR T4 A 0.01~500W/m-K ~ #dfmi
(Thermal Diffusivity) & 108~10* m?%s -
2. %z % (Accuracy )
aFAMEEA TR B2 AR S A RAE S 5% - AR
WA EFEFE<10% -
b ERMEHEN TR T RERFREE (slab) 0§ FRIZH
B S BEEZME<TY BB AREBEEE<11% -
345 (Percision) @ BRAFTHZBS2% ~ BIBEFAARKS2% -
AR L EA R~ BB (REERE C 0.0lmm~1.0mm
REHE) AR B 42 (slab) ~ BAR EHBE T IEM ST
5.8 IR RS T Wi b
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AT ETARER (22K -44 ML -BY - S5TF - H
REBEMYTER) 2Rt
b AT &R B Al 2R 0 B A AN 200C -
C. AT AR E AR (slab) ERIZIE4T
d.sT 47 Hpt (thin film) &R 484 -
e. 7 # 4T Ed M4 (anisotropic sample ) &R ZE 4t o
6ARE B A IS0 22007-2 —8% T & #iRHc#r (Transiont
plane heat source method ) Fikx AR &R ~ R FRAAES -
T #r SA
a kA MK (228 68 BWE B B F BHRE)
AT ER R -
b. P AR (slab)tt ikt AR P H B ]8R AE -
c.i% i (thin film)#F 4+ $R ML T B A1 B8 -
d. & & £ 41 ¥ (Anisotropic sample) sk A% 4 B A 2088
e bt L g R SRR - |
8.1 B BUAF L35 ¢
aBRAFER -
b.E B & 324 k4 (SUS #304 24 b % 4% 2 7 #h i B R 45 49
ME) -

CEHBRETHE

B 3-1.3 Apf Hot Disk #4480 H o475 R B 8E 41
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B2 AR MR I SR R B AR K BRI R

(EHRR AHEHE)

= BRIEERESR
(—)YF il
ARAFRBHETHMHZASRERRKREHERBZ
R R ERAERAEMNE - AEEATTE(RR)EH
2L CNS 12381 ~ ISO 9050 ;A & JISR 3106 2R AR A F ik > &
BT HZTRERSE ALREE - RBBEHR B
& ASTM E1980-11 = & » X K F KR B R # # 4% (Solar
Reflectance Index,SRI) ¢
1.8
AAAE TEINTARR G e R T R
Mir bR A3E4R | & THot Disk s &M E o4k ZRIGER
Mz THRE BARMRERADEL R BiidhT 20Xt E
KAF K R 414545 -
2.4 L E
AREFRFARZERGRETHGAEETE X PFREM » HTHR
K BHREHE S ABEHBEUBRKRGRA IR ZRERT , -
3R MR -
REREAERLSAHSG 0em ZHFeEMNAS L TR 2 TiREMH -
(BB B/ BEER/ABEER
LB AR S BN TARM ety AR - FH Eiki s
48 Je 3548 A& Hot Disk 28 H § 4714
DI E R T ENBERN 30C T 0 A8 EIRE & 80%
BABEMS
(WEHARMZHT ~ 9t - e AABBTRT X
ERER -
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F=F FmetEALR

QBB RRREFRBMEHETHAT RRE
(Z)EHEER
1. &3 g
AEFAERZRAEZEER  wTAT -
(DTHRARS R BHERAFREHERIBR2ZAHLEGE L
FIEAZRE ARRBEANGHARZLL
Q)BARS R  BAZEAGEEHERIIRZ KGEL > A
EEZRAFARBAS AL RZLIL
HEAGEHAEELERAZEL THRAHALBAAR &
BEHERGZEIS TRAARA LIS RE K E R
(300~2500nm)Z 3 4} 4% -
Gt R(HHAR) BHAZERHRENRE IRz MEHF
RAEMERETZEBRSM L BBREZIL -
(DRFRAHEAR R —EELGBRENKFEARAE - LG
ARG BHRENRESER BUHERAKEMNRZE
HPRGAHABRER ORARENIRED (RHF=
0.05, #41 £=090) - 100 A E & & Tm (K4 H=0.80,
#2454+ %=090) -
245 B3R AT R BT ¢
(1)E 8 £ H A BRAF AT B AT B 2 & 3R i A sear B4 4%
RHEFEA > BT R RMGRITATRE - _
QRBABWBFE  BLERRRTRYGEAARMAS -
(3)BAWEAZ R F R 45 R4 2 sh 8 R+ -
(DR B EAZAGREENZEMHET -
(G)Fr Rt oa B R dy SR B i LR PR AR R R X B &
WA -

3 #a R AR
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EAMAZER BN H MR EABFR

(AR EA RS L4 - B URBH

QR R EN R REES P -

Q)R A — ERE RIS o 7T LU A S B 2 SR
TR B EYLRE -

(w9 )3 BR
LT 6 4 & 2§08

1.1 #%.
WRREMZTRARMNE  AAFE 1.2 iz REH  KE
13 X FERAETTRAABRBRZSERAE > FbstETRR
B AT B o

12 o RS

B RERATER Z A B LB BT 2454

(D &S E @ fe# & 380-780nm ik K #.H -

QRZ R EEIEARFHEEELE AR KBRS Onm - #
wHAE RGBS 2 BB R H B R EE A 100m
LLTF e

G)RATE AT XARKRAEYZ B H AR IRA FA
RAAEERE - BlAZERELARNABERZRANEZ 1%
AP e

(DREZIE ' phEr R kA EZGE  ESRAENZHE
B RFATZARARELEKZ Inm LA -

1.3 B ik
M E 12 2o AR E SR AT ST BB TATZ A R
BB A NN GRBRAEREGTR 15" A2 F B4t -
ERHF AR EMTHRER - HM(A)EMTHZE£3-L2HR
ZAEMRE 10nm g R ES AR E 0 (1) HkR T RE
ABEG—RRAAMZ A8 E » L8 A 20m AT « &
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BZd AR ERER

HEHARACHERCHEZRAEAHLENE - LT g
BHRHABRBE Tk AREHEZARERS L -

2.8 AR ERBRILEZ A

2. 1 M2
BREMNZOARANERBARKE  ZERAE 22 Fxohk
KBS HBE 23 BV ERAEAARRERIYBRSFE
PRAGIRAR LA B > R A R BB EHAH » KBRS
Fogbdh o K IRFIRRHEZZN A B ARIKE -

2.2 45 R ARE
AR Z o R - £k 780nm UATF 0 B
1.2 848 6944 » f23% & 780nm s b > BB FEHATF
et o

(i &6 H © 7T BRI & 300~2500nm = 3% & &8 -

QYRR BB B A R A R EA C R R KM RA 50nm > 4£
SRS ZBAEEZF A REE S 50nm
LR e '

GYRAET R BATAARARMZZHALR  RRH LA
RAvCALERE » RIAZ BB ARBZRARLEZ 2%
AN BBRAEREER AL 1%AN -

D EHE TAAESNERINEZGLZ  EALETZESR
BETAMERRERBEZEKZ Som 2L -

23R Tk
& S5 300~380nm 2 AR 4 F R B AR ERE
ERABEE 12 G MR Ear b Bt By AR E
A& 2 i R RS Snm R FF BT 2 o & E 380~780nm % B
ARHERBABRKERE  ERFEE 12 H AR CESFZ
SRR RR SRS F 0 BE 20k BARE 10nm R g
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SRR AR R BOM X B AR B R R

2z oo kR E 780~2500nm B & {E R A E 2.2 H A,
RSz AR BESARE R > HHR SOum AL X -
3.6 AL B A A w4 &
3 ME

ERE 32 My ET  HBE 33 Hixyik RTEHRE
EREGZORESE > RERIBILBEE  B#B(R)EHL
M2k RIFFREHE -

32 (A0 5 e o 4 e S

B AER ZAGFEBB LI G AEE S RAILLEAREST N
ZARAE o

(Dk&EHEE: - k- kBEAZED A 5~25um (G
2000cm~400cm™)

()R E kR AT R B dom! AT -

G)RIAZE © BAFT X EZRER BN 2 R4t 534 8 RILE L
Bz > PMAREE R EHEEAZRRAEZ 2%UA » FH
PR T A 1%

Ak REEFE  BESH lom! RILTF -

33 gARHBRZRE

bk R BN AREA R 0 B IR BERAT R A RN
WISz A BB ERE 32 Hxa kR AKEKE
i 5~25um E S HBAREFENEATEMG 0.5um K &
BEERSER > RFREZ S RRAEP(L) -

(BB 47 -
LA ARS R 2 E

BE()BB P E | FRZAFZTARFR (L) &

B ARG ETRAARAE 0y
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FZE RastrERLER

AP 0 Dik Des A8 8RS H
V1=tb$‘%ﬁif§.®§?~
Di « Vald T # &AF 4o (HEpeE & 3-1.1) -

2B RRHERB R FZHE
RAF() RS RZE 2 FRRAFZ AR R p(h) K
A (32 BRAR (33) HEAARSRE p. A B ARIKE 6 -°

2500 ( )
E,eAdepld
p=§* ................................................ (3-2)
€ 2500
> E,eAd
300
COe=1= P v (3-3)

AW By Aft B M EZEZE RS A
Ey - ANBELAE E 2 SE (3EMee& 3-1.2)

SES LT Sy -
BB()RB T B2 E 3 HAARFZTARSE p(A) > HEL
RCA T EAEHRZRAFp (M) -

1 30
= P (3"4)
Pn 30510,@(&)

THRHZREHEREER 0n=1-pa °

ARG RAGFHAEZE
AGRAHEZAE - AEAHEEHRFEHARSFE - @i fd




EHBPAGERTHZH LR RBR

WA  BHBNESEZ ARAERIBBHREE  BE
£ 4o K (3-5)

SRT = 10002 s (3-5)

b W

AP
Tob~Tw ~Ts o AR EEZHE - ZEGRATHEAGILE

(1066.07-31985) _ (890.940” +2153.860¢)

(6.782 +h,) (6782 +1h_)? - (3-6)

T, =309.07+

4 ASTM E1980-11 4% 2 k44T X (3-5)% SRIE » THRA
AREDHE= -

SRI =123.97-141.35(+9.651> woevvvvevveererens (3-7)
o

 (2-0.029£)(8.797 +h,)

T osa0serh, (3-8)

i h 2k R @ BT A3 ho /2 ASTM E1980-11 428 2 (f&i& ~
Tk HR)BRBESE S E S W(mAK) ~ 12 W/(m?K) ~ 30
W/ K) » T4 A AAE G B FRHRAF -

(X)) &

|AHBEREMN 2 BEZABAMN  BFEHEF R AR TAF 327
TREEFERERE -

2ERBEBRAT AU S EF BT FERASRBERARNEMA
(1%)8A b+ RIE4TH —REE - ZREBBER L BHME
P — R T ERM - RETE ZRABE R ALY 3
il ko R B s R H A0 B A S AT AE A7 AR L E o

3EARR Y B dh AR o




FEE TR EAL
£ 3- 11 TRAERRETHHHBRR
% e (nm) D, - Va ¥ 8 R & (nm) Dy + V.

380 0 590 67.14
390 0.01 600 56.8
400 0.03 610 45 07
410 0.11 620 33.41
420 0.37 630 22.07
430 1.01 640 14.65
440 2.41 650 8.56
450 4.45 660 4.89
460 7.07 670 2,63
470 10.45 680 1.33
480 16.12 690 0.57
490 22.63 700 0.29
500 35,32 710 0.16
510 54.22 720 0.06
520 74.4 730 0.04
530 92.83 740 0.02
540 96.61 750 0.01
550 103.52 760 0
560 99.5 770 0
570 91.71 780 0
580 83.34

(EMRIR AR EAZREN)
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35 A B4R R H R 2 B AR A R AR B AT

31288 REESHEREA

%fi;%% Ey- A A g*fi%% .- AR %f‘fﬁ% By A
300 0 530 1473 1050 18.58
305 0.02 540 14.69 1100 24.85
310 0.11 550 14.96 1150 14.79
315 0.28 560 14.86 1200 25.47
320 0.43 570 | 1476 1250 27.68
325 0.68 530 1433 1300 216
330 1.03 590 3.9 1350 2.04
335 1.06 600 14.34 1400 0.74
340 1.22 610 14.78 1450 4.66
345 1.27 620 14.6 1500 11.98
350 1.44 630 14,42 1550 16.91
355 1.54 640 14.41 1600 14.92
360 1.63 650 14.41 1650 14.54
365 1.92 660 1431 1700 12.69
370 2.2 670 14.2 1750 927
375 2.33 680 12.93 1800 1.94
380 3.69 690 11.66 1850 0.43
390 518 700 12.63 1900 0.09
400 7.55 710 13.61 1950 l
410 8.91 720 11.2 2000 2.71
420 9.38 . 730 12.07 2050 5.08
430 8.71 740 13.18 2100 5.61
440 10.84 750 13.02 2150 5.15
450 12.99 760 9.96 2200 4.5
460 13.44 770 11.49 2250 4.44
470 13.55 780 12.34 2300 4,24
480 14.2 800 47.42 2350 3.97
490 13.64 850 54.81 2400 2.77
500 13,94 | 900 44.79 2450 1.34
510 14.48 950 19.86 2500 1.02
520 13.73 1000 4232

(EMRIR D ARESFRELEE)
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FoE RamsrERLER

o~ R R B
(—)a &
REE A 3RS 14 2008 Rz 1SO T &R Rk & EAFH
7545 3] | (Uncertainty of measurement ) + $A & TAF(2021 #}&)
AMEAMREREZBR ) SAERTRENT T HE
ERRS ) 2 BARARRGSMEFRPELER > BITRAER
BRBmELR s FRBEMBITZ -
(Z)3E
ARG REGRBEATRENEETHBARTES - L
% CNS 12381 ~ ASTM E1980-11 %42 % » #1472 B R RAELE
W HANATREMIITZ THEEHNRGBZERREL
Bt | Bt ERRAAATRENBREAR FZ BRI REL
};(H:- o
(Z) 4 ¥ e
1L BRI RERE
ME—BEANER RUTAEEEN 2 TR A8
Be4¥ P HTHERABREEZREREN -
2ARBEARHEEE
UEREEMRATZENGROAHELE -
3ARERAEEE A BTG L
H— R PR RAMEET SR oW SRR EREEES Tk -
e ERELE
TEAMERRAR G -~ EET Emges o A2
BABREBHECRBERELR » AR ERETEENN
FHAITHRERRLEEH > RUBEHERULERZ T 2 o
TR » AT Fe Z BT AR o
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BRBRGEER DM R B AR

Brii R @ o ERBEEAE—BERE - FEME
AL BEATEF AR ERBEEE T o RAKA G
B tg > BAAAATAFEfe X BT AR o
SHERARERHE
REENEREANHE S BATHTHEEATHRAL AR
BRAESAEZENZAERB 2 BETH » IFRRERYT
RE o EE

6.i% 5 B F
AEBHATELE A BB AR ETET R A R

#ERT -

(m) Ko H XA

LARGRAIEAZREE
AR 4t354E (Solar Reflectance Index » SRI) & —{E & 4
FAREEM KBRS REE - RDRBEAH -  BHEHELSEE
o ARHERBRMEOEE  APRGRHABERLE 0 RE
B Zmitmn (Ratk=0.05 84 %=090) 100 HZELY
aékdm (R45F=0380, 84 %£=090)-
2.SRI# & :
R ERGNHARFZ(R)EMNTHES -
3..SRI &) -3¢
(DEF ke 3 ko A RE R
QEfE ez R @ FREL R
43 HRAR
(1)Lambda 900 ~ Lambda 1050 4~ 5% #3848 3844 69 3¢ 2 52 8 1)
BREBREEHNSEREDGRNE  F—REBAELT L
RERER  ARAREME M wE 3-14 /T B BERME
BERFEAMEETR T O ES34()EBERFE -
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£EE KRHERSR

B 3-14 ERRMAEZLRFZREME
AHRRIR D AR

(2) Spectrum One {4 F1 3 #3644 I 47 A6 3 4R S A 4R 1F

BREGREHGEREHN R BUEEBSARSFRE
B LA E kR4 E 3-1.5 AT RERARAELRA
MEgE BB P o0 3 BES-34(2) dn b s AR BER AT -

B 3-1.5 i MmE
(BEM IR AFRIBE)
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B AR AR R B AR R MR R

(R)ERIREE R E S5 R A
Lo AT B A R 3%

BHTHRARBEMARETEZSMES  HNBRERE
Z SR A RE A B(Type A)RBEEZ 7 HEAEREELH
B @ B #(Type B) R4 T ERI A o & F & 5 i
Bk - ASOPESRER SR BARBLEFR > £ A
LR PR 30 RARG R BM > BAKTEER
FEEMERBEL ) MA BEPAE TR A2 X AHEE
PEBEEANE - BEEAARSEEGESHMZHEREN  BR
15 = B R T E 1845 2 42 (Brror Propagation Law of Uncertainty)
3t E 442 2 R s & (Combined Standard Uncertainty) ©

2.A B4R R OR AR B SRS

WE A BRERREEARBEAEMBZERERE
% 77 (Frequency Distribution) 5% » BH S H A X FE I K
(PDF)RHERERERLE - A P E L EL AR EL
MR Z A SR THRE R ST aEE—
MEREZFEE BEERNIZQHGRIBRE - EHY
B w3t BEREE - AXERETHLETRZI M B
HE-aeAEPE  BRELE BITABEBRRREEAEZ
BRI

AL 5 BRAR AT S A A8 B BRI IE AR T 69 0 4T 30
R EAWKB 0 SW TR AL - S FHT !
(Die47 30 ke EA 5 0 L&KL EARREME
QF ETRARSE - BARSE - B ARICE ~ FRBSE

KGR AR ERERZ PFHERFREE -

AN K4 TF
HnREMFAZFAMES AR L PHE B

64




FHEZBRELR

S(x)==f§%£l .................................................................. (3-11)
A
ANERAEELESHZ AR REAERE 30 @
BMAZBBRCEINFTEsPOER > B FTRAExHESL
R LA R & BB 8 (population) Z FH B RAZE £ -
3.B HARRRERE KT
BHERERZTEFGELATRIFHERELENRAER
FRAZTHREEE  PHCEAREREREAME - E8E
AVAE S SR L BOE P AT 2 RERME  RERS L
Hbm o2 #8450 AMBBRIMBETELHREAMZEE
F(Variance) KA E £ - Lo F 8T !
(AL ERBR FREAERER ZNEREAE
()5 % - ARG
O)VRB BB BB LA EREE
7 B 8 B3R F R ok SR AR A R B B S O vk St AT A
B BB ALEZBRE  TREESHREAEE
URBEAEHREANL RERESERLMLEFE FH P HEHEE
BHEERZE - FTRBRF > THRENBRZENEZRESH
Mg —MmE  REBSFGERARE L TRET N L&
BEFHLORERANE  LARKRTIERBLEHHE
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I B BAR L ROH 2 B AR B R R

A-REFTRZOFUE - BREMTHZI ARFZANS
M U e b Bd e oA Bk A M
57 AT ARE R 1E DL LA B -

FENDERFA XN TR FAREZRERABAGES 2
Bl EAHREEMNESE  LRELAE  HHELFHAHRE
KGR A 18R -

AATWERF ZHEBEELS  RBBRLEAZBHEE
L AR 0 B B SRR R B A d RN A/ T R s
A B RSB a R REE S RS EF R AR
REE R L TAF -

o AT L RS B8R P O AR A 2 B SR/ BRI A sh e R
AR MR ERARBRIHERE T EERE
SHBERRSN 1% HAEH>H 0 LHRAFFEE AR
BRBEZREH

Uy, = (i-éa)/ﬁ = 0.0058

R %2R 2 RERET» REEBRENH 2% A
SE o BERRARTEE AARRREER B

umﬁqﬁyhﬁzamw4

4.48 5 AR B R AR A L AR
EAERZ LSRR EELABERAMANEZIRERE
B GBHERES™AF  EHATATRAET
Y= f(X) =X FDXy Xy e (3-12)
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FoEEntEasgt

R
j—j—%ﬁ)\%mm«:@i

u(x,) B NE x ZAREREEK

EAGERZBEFTELE () BB ERAMANELRERELE
K LB AR A AR 0 REEFRATHF -
SHEARERBEEREOAKE
WEARHEEE Ui GREGEINERAAETZIECL
Eplo AEF-RERNT KRE SAFTZ@GFTHELHE
EW G T(RAREHKRA S EeARESF BERTF
k=2.0) :

0. 7RFEE T iR st
(DE BRI
SR —REHE 9585 EMzKRIR 0 EBMEE 0.45kg/m?

FTHERI0R ERT
RS R FME 32419 - 2R EM 0.008% 0 A SEAEH R
FEEE 0.026% (Up): BRARS R FHE 41649~ BEEHE
00149 » A #ABHFRERE 0.0339% (Uy); B Rk Ty
& 58.36% - EE £ 00139% > A faRAH R#ELE 0.022%
(Us): 247 & P44 0936~ BEEM 0.000 0 A #5484 R
2 0.000% (Ug) s SRI(¥ ik Bk ) T3 48.694 ~ 42 £ 44
0.017 - AfEAB ¥ R#E LK 0.035% (Us) » A BAR B RIE & 3T
& Rdo & ~ IR RAE ZE R A I A RAE R ho & 3-
1.3~4kuk 3-1.5 F % o
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BRI AMEER SN B RWBT R

£ 3-13 AHBEREZERFER

AL R R 9585 B2 KRR 2 #7 + 2021/05
THRH A% S
wik | Ratm st 5 Rl B 541 W;ﬁm
(%) (%) (%)

1 32.43 41.64 58.36 0.936 48.695
2 32.42 41.66 58.34 0.936 48.715
3 32.42 41.64 58.36 0.936 48.691
4 32.41 41.66 58.34 0.936 48.711
5 32.42 41.64 58.36 0.936 48.692
6 32.42 41.65 58.35 0.936 48.715
7 32.42 41.65 58.35 0.936 48.714
8 32.43 41.66 58.34 0.936 48.720
9 32.42 41.64 58.36 0.936 48.710
10 32.41 41.66 58.34 0.936 48.720
11 32.42 41,64 58.36 0.936 48,699
12 32,42 41.64 58.36 0.936 48.696
13 32.42 41.66 58.34 0.936 48.722
14 32.41 41.64 58.36 0.936 48.706
15 32.42 41.64 58.36 0.936 48.694
16 32.42 41.64 58.36 0.936 48.691
17 32.41 41,62 58.38 0.936 48.675
18 32.41 41.63 58.37 0.936 48,692
19 32.41 41.62 58.38 0.936 48.672
20 32.41 41.64 58.36 0.936 48.699
21 32.41 41.64 58.36 0.936 48.707
22 32.40 41.63 58.37 0.936 48.673
23 32.41 41.62 58.38 0.936 48.674
24 32.41 41.62 58.36 0.936  48.664
25 32.41 41.63 58.37 0.936 48.691
26 32.40 41.62 58.36 0.936 48.668
27 32.41 41.63 58.37 0.936 48.688
28 32.40 41.63 58.37 0.936 48,688
29 32.40 41.62 58.38 0.936 48.670
30 32.40 41.62 58.38 0.936 48.682

Ty 3241 41.64 58.36 0.936 48.694

BEE] 0.008 0.014 0.013 0.000 0.017
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FEE R EALR

#3-14 pBAREFHEZLE

wERMBRERE | FHEEERR $E A SR
U EHEA A (FE) 0.026%
Uz R ER A(HRE) 0.033%
Us 2 EH ACEE) 0.0229%
Us EHER A(FE) 0.000%
Us EHE 2R A (FE) 0.035%
UKy ;;V%’;ﬁ%% (_&‘% B (%%) 0.58%
ke F(T;él;&:?éﬁ% B (47#) 0.58%
uxc ii:_}i%ﬁ (4 B (&) 1.15%

CEORHRIR 0 ARTHEIE )

F£3INVSBERBEARELE

TRE| Bk =
HB RAE | RAE | R
(%) (%) (%)

LR TS SRI
(%) (%)

A FEEE R 1.29 1.22 1.22 0.58 1.41

WMATHETE 2.58 2.44 2.44 1.16 2.82

(EMAR AR EER)
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AR A M2 B AR R R R

W~ FARE AR R ER L £
(—)ATE

BI

—

AEHBEHSGA TISO/IECI7025 RMAKETHRELSN —
MER O BTERMAZIENRBUERATREZIZMEN -
(=) &
FEMGME  ARENBRFG LR T OLLES K EH
AR ORE S EE LR RNER R R R P o4t 4a
Bl AR AT B BHLBRPBATZIHER -
(Z)PATZRARA -
BEOBIRHIARERERAKARSARL P CER 1 #
TOO0 s B EATRTS  REBTREZIRBEE
RS 2 B ik AT R ) B tb ¥ o
1.4 T%nE £2F%
AN EEAEAERETR T (RIEA)
b. B RN ERBRAFERBHAR T CEM BRERRAT
BE (R%kB)
25 A1 HERIA B OB AR R ERER o
CR-0 ¢ SC
a KA EEARAHETHR T (R A) SR ki 3-
1.6 P& » BB ARAE B 26+1°C ~ 58+59 ¢
£ 3165 H(ATHE)

AR B EAlEE e

LT #,5¢ RAT &

( visible light reflectance ) CNS 12381
2.8 AR A

( solar radiation reflectance ) CNS 12381
3.8 RR R

( solar radiation absorptance ) CNS 12381
4. F R A B

( semispherical emissivity ) CNS 12381
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5. R R AHE AR

(solar reflectance index ASTM E1980-11 | 3x(1)(2)

3#(1) ¢ ASTM E1980-11 & £ 1% i A& (low-wind) - F i& B, & (medium-

wind) ~ & ik Bk (high-wind) %] & 0~2m/s + 2~6m/s ~ 6~10m/s

HEQ I AXBRTEASLRBBERT R0

b. B 3L 5530 KB 5 R B H B R R o A R AV REARR R
BE (K% B) MEFikdnk 3 om0 BELAMSA 25C -
609% ° |

£ 31785 EBERE)

R E EARE |
1 st 2
( semispherical emissivity ) ISO 10292
ZARRHE ISO 9050

( solar radiation reflectance )

3K R 5T 26 7%

- ik 2
( solar reflectance index ) ASTM E1980-11 (H@)

#(1) * ASTM E1980-11 & & {&:& J& & (low-wind) ~ F & A& & (medium-

wind) ~ i B3 (high-wind) 5 3] & O0~2mvs ~ 2~6m/s ~ 6~ 10m/s -

#(2) BE®TI AAM e

PSS ETYS PPy LTI R
SR AR T

(2) 8 A6 A B A 20 58 OO0

(Vg B 2 REM G 5 8BE5R

(4% & :0.45kg/m2

(S)# A A K 100 mm ~ F 100 mm ~ 5 6 mm

6 A RELFELE

(T3 R+ & 10034 mm ~ K 10029 mm ~ & 6.11 mm
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Bl 3-1.6 A A7 35k tb #3383
(m)ge 7 B s R
WA B AR R(A) | BHER(B)
LT RA R4 % (380~780nm) 73.30% -
2.8 R4t F (300~2500nm ) 75.21 % 74.98 9%
3.8 ARl E (300~2500nm) 24.79 % ]
4. F A H (525 um) 0.935 0.939
5. K % B 4% 25 4% SRI(MRIR JEAR) 93.465 93.24
6. K M5 R 445 4% SRI( F ik Aik) 93.388 93.137
7. K R4t 45 4% SRI(% 3 A#) 93.318 93.042

(m)& e

1. A-B EsE Al sisigx 289 1%0N  SmAREk

AERRLHER  TURREREZHMRS > FHEHRE

AF e d E R amE .

2EFARABREFAMNEMTEHBMIESE URAMNEE

WA FHATRE S ©
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B F THTERER

T L ey Ty e

AP BR 2020 AR T SRIEAM AEHL LI B ) BIEARE AR
SR ERRECH A T TR BE  ARERSE
Fiem g R enR(110)E 6 ARF RSB RB T RZ A
BN TR T AHRIAARETRFOREREGHEEALE
HNEALS(TADE I M A HWBZFH > £ FHAN B AT 5448
BB F T AT RS 0 A IR AL BT s R RS R W B B A
MEEM 2R LEREAFTRRERMRFUERR
B O3 RAE 0 LR K 48 2 iR R SO I TE B 3 B GRR
N BB A 3-2.1) 0 MBS E A R IR RA

# 3-2.1 s Athak

WA E | mBEEAR # g A
Ml RAE | AR B B3 hrAlIE g
# B &% | 1 Lambda 900 458 8 345 1. Lambda 900 4+ 7 4 8648
B AR AR | 2 BA R AR
3.Hot Disk 234 H 547 1R 3.Hot Disk #4%% & 754
WhktEE | 16 Ak g/ 16 Ak B%/4
|
ZFAE%E | 1.CNS 12381 1.CNS 12381
2.JIS R3106 2.JIS R3106
3.JIS R3107 3.1SO 9050
4,180 9030 4. ASTM E1980-11
5.CIE 13.3
BREMNE | LTRASZHSSE 1T, 6 R 4t %
2. R ARG 2.8 KR & H
3.8 B4 E 3.8 Ak
4.8 R 4% 4.7 4t &
5.5 & 5.k 5 RoAt 35 4% SRI({fi8 BGR)
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EAFAMSELE N LB R EHRAR

6.8 k4 MEURE S SHGC | 6K R 413548 SRI( ¥ i Bik)

7.3 #1453 SC 7. K R A5 A% SRI(®) i3 EGR )
BERIGFHR

9.8kin damage factor
10.8 4% (D65) FHE 2 KEM
Ra
1.4a85 48U
BN R RRAA TR R BB RS SRRt T,
B AR EBAE  RIEEGHRILEB X R o o BBYIRAHE
VBRSO BT -

(EMRIR D ASTRER)

5% B IR 46 3R ) € (Cool Roof Rating Council, CRRC)#+
1998 F a3 AHEEHPES A —BA LR A
o BATCHBRAETHERNRERMES B ARA HE - K
HERRKHRA4EAE SRI £ F Lk REERF = HhAE
A BAHESTIR 0 AR LALLM N 26
BRI > BREARNIONSE 6 BREERE 3105 HE LY
i (0B 324) UTHIBRAFERREFZERHNER
B % — %3 CRRC 27 Z MR SR AT A -

Baias e g el
AN M8 Caebgslid  AECuing 23 TR Gy Bt s OB W1 @0 AL S ® § g
i ® e’} o ]
® o x :
LSOO B Congnit0  S5SCodtge B30 Suprae Gubg G 3 0% OM RO M W o g
Wip  w w R |
w 2 i =
o= o ol u
OB oo Hipha § 565 Gaoy e w03 LM R0 A e wE W T 4
Loy S, Wh g o 2 2
® o ul :
SHE000 Aoy eyl Coing 1108 Yo oy Ggn 3 G WM ROB AW W o g
o o ol B

H ;’o/’iﬁa‘i ﬁi%i‘ il .SRI
& 3-2.1 CRRC N7 Z &5 45 2k M pE 308
(B R 2518 B 40 B TR 2 3944 1) 4 (CRRC) 48 35)
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—

~

s
i
e
X}
5
—n-l":r-
oy
ES
a8

M B AR 2 B 19

A RAALI0)E 6 A 28 CNS 12381 ~ JIS R3106 ~ ISO
9050 & ASTM E1980-11 %A% % 5 AB S F k2 HE
BrA-MEAE T S PR R R 22 110 10 AR

8 & H AR AR A R FT(A) AR Z THEH E 2 RS
Ehfai@%ﬂf' s e e BREBREZEMNEREZATE
ERBFTEMERER > HERBAELZAZEEERTERIT
BIE BRI RE > AR B REHE RGB & 2
ko F 3-22 Bk 323 A5t UMTH ol Rl ERERE
FTEAA o
& 3-2.2 8 s R AR AR E (A)

4 9E:SP100 #3E:SP2
RGB (208,202,198) RGB (157,157,154)

43:SP3 43:SP4
RGB (225,213,215) RGB (221,220,216}
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35 AR A A R R B AR B R AT T

A 3-2.3 & 85 B AR A (B)

#5%E:SP5 452 :SP6
RGB (255,255,255) RGB (255,255,255)

#3%:SP7 %% .SP8 |
RGB (255,255,255) RGB (210,201,187) i

(EMRIR A RLEE)
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1.4 %%:SP1 ¢ ,
AR5 SPL A B E A 045 Kg/m® > R K INTHRA/
M4 Sh e AR AR A e arsh SRR AR CONS 12381
#A79% & 300~2500nm ~ 5~25um Z A E A A 4G E)
THRARKE S BARFE S BARKE - EHBHEARGTR
51464% SRIME ~ P RAFRER)F » TR R 322 A7m -

R | REE Bt A

(pm ) (%) 0

5.5 0.42

6.7 0.37 gt

7.4 0.41 o | , o

8.1 0.38 / Vl
8.6 0.42 ™ i e

9.2 0.44 —r—

9.7 0.45 e @ ~~ il

102 | 04l £ o ’

107 | 04l o

11.3 0.40

11.8 0.38 30

124 0.37 »

12.9 0.36

13.5 0.35 10

142 | 037 ) e |

14.8 0.36 300 3%% 430 30 820 MU 9k sk 1956 R0
15.6 0.39 Al

16.3 0.37 3E:

17.2 0.39 14k CNS 12381 3t B TR AR 4T £ 4 60.13 % -
18.1 0.38 2AKBE ONS 12381 5t E B R RS £ 4 64.63% -
19.2 0.40 3.4%k3% CNS 12381 3-8 B R U E B 3537 % -
20.3 0.44 44738 ONS 12381 3+ L5 4 & % 0.936
21.7 0.37 54%4% ASTM E1980-11 3+ 5 SRI({& ~ ¥ & & i Bk )4 5 &
233 0.50 792791 & 79.0 ¢

6. K 3 4REM AL F A KR4 E>0.70 - SRI>B0 K2 -

3-228P1 R ER&ER
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AR AR R e B R R

2.4 %%8:SP2 :

ARFFFE SP2 AR B4 & B 045 Kg/m? o £ A INTH R/

T 4x Sh S e A AR RE A B i dn SP R R BB AR CNS 12381

AT & 300~2500nm ~ 5~25um Z AR S E R 0 A BT E|

TR E S BRARHEE - BARKE - FHRAHRERAGR
414548 SRIM& ~ YA BHREAR)E » ERER B 323577 -

Rt &

RATE IR H

oo

20

80 F

it

AREBH
ES
b2

f:, 50| {
: ¥/

S0 € M0 850 M50 19D 24
B (o)

&

(um) (%)
55 0.43
6.7 0.36
7.4 0.41
8.1 0.37
8.6 0.41
9.2 0.44
9.7 0.46
10.2 0.41
10.7 0.42
113 0.39
11.8 0.39
12.4 0.38
12.9 0.36
13.5 0.36
14.2 0.38
148 | 0.39
15.6 0.36
16.3 0.38
17.2 0.40
18.1 0.38
19.2 0.45
20.3 0.46
21.7 0.46
23.3 0.57

3E:

147 4% CNS 12381 st BT B R4 F 4 3250% -

24K4% CNS 12381 st B B AR 4T %8 41.73% »

3.4%3E CNS 12381 31 K 8 £ Bk 5 & 58.27 % »

4. 4% 35 CNS 12381 s+ 4 F st % % 0.936 <

5.4%4% ASTM E1980-11 ¥+ & SRI(4% ~ P R B HAR) 5 7 &
49.0 ~ 48.8 B 48.6

6. REMEMAET 3 AR £>0.70 ~ SRI>80 K% -

3238P2 A ERER
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3.4 %%:SP3 -
AHE SP3 B ARZEHRE S 045 Kg/m® > 4 F R/ THRA/
WA SRR R B A E iR SRR 4R CNS 12381

AN g

AT B 300~2500nm ~ 5~25um X A4 E R 0 AT E
TAARAR - BARHFE - BARKE - FHREHERRKGR
S 454% SRI(& ~ F A BHRER)F > TRERwE 3247777 °

LS

R s T S Ve e
A ()

HEk | RHFE
(pm ) (%)
5.5 0.42
6.7 0.38
7.4 0.41
8.1 0.38
8.6 0.42
9.2 0.44
9.7 0.45
10.2 0.42
10.7 0.42
113 0.41
11.8 0.37
124 0.37
12.9 0.35
13.5 0.37
14.2 0.36
14.8 0.38
15.6 0.37
16.3 0.38
17.2 0.38
18.1 0.39
19.2 0.43
20.3 0.44
21.7 0.50
233 | 0.61

2k

[ AR4E CNS 12381 3+ B TR AR E S 90.13% -

24k CNS 12381 3+ 8 A A 47 £ 4 85.36 % »

3.4%4% CNS 12381 34 A AR £ & 14.64 % -

AA4k3E CNS 12381 3+ B Fafak 4t 2 5 0936 ¢

5.4&4% ASTM E1980-11 3 B SRI(#& ~ ® R HREGR) 2 3 &
107.4 ~ 107.3 & 107.3

6.3 B MR AAR F 8 R4 F>0.70 ~ SRI>80 A % -

3-24 SP3th R ER &R
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B AT AR R AR I AR R WA R

4.4 %:SP4
AR SPA B AZ M E R 045 Kg/m® » 45 B 5N TR/
M4mO R AR A B e S R B R CNS 12381
#47i% & 300~2500nm ~ 5~25um Z S5 &8 0 LA st L AF B
TRARSE - BARAE BARKE  EHBEHAERAGTR
#H4E4% SRI(A ~ PR SEER)E > ERLER B 3-2.57 -

R SRkl

Py

40

LE gt
8

16 “g
—r4

0

300 350 420 5200 @0 TI0 950 MR 1050 80

e B (o)

ik | RAHE
(um) (%)
5.5 0.42
6.7 0.37
74 0.37
8.1 0.37
8.6 0.43
9.2 0.52
9.7 0.51
10.2 0.44
10.7 0.42
11.3 0.41
11.8 0.38
12.4 0.38
12.9 0.37
13.5 0.39
14.2 0.42
14.8 0.44
15.6 0.48
16.3 0.51
17.2 0.47
18.1 0.49
19.2 0.54
20.3 0.52
21.7 0.73
23.3 0.62

E

144 ONS 12381 415 774, 6 Ra & % 73.44 % o

2ARIECNS 12381358 AR SR E T7531% -

34R4F CNS 1238131 H 8 AR F & 24.69% -

4.4%4% CNS 12381 st E s £ & 0.935 -

5.4%4% ASTM E1980-11 3+ & SRI(f& ~ T A ZHREB) A &
93.6 ~ 93.5 & 93.4 -

6.3 2| 48 AR F A BR A £>0.70 ~ SRI>80 A # -

B 325 SPA4 ¥ AFag R
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5.45%%:SP5 :

AFEE SPS A A E S 045 Kgm? 458 EINTHRA/

A sh R R AR R A E @B b REAE K CNS 12381

#ATEE 300~25000m - 5~25um Z $E3E 6 B 0 AT EAEE

TRARIE S BARSEE - HABRKE - FHRAHERKFR
4t 454% SRIVE ~ P A FHRER)F » TRE KRB 3-2.6 AT °

-t TR EagR

k| RAR Ad e

(pm) (%) .

55 0.42 0

6.7 039 W | R

7.4 0.39 4 W

81| 039 M| | M\‘\ |

8.6 0.44 7 : By

9.2 0.48 ) |
L

9.7 0.49 £

10.2 0.44 *oat

10.7 0.44 %%3

11.3 0.43

11.8 0.39 4

2.4 0.41 " |4

12.9 0.39 J

13.5 0.38 W

14.2 0.44 ol _ i

14.8 0.41 00 8% A s30 820 30 950 Teslh iRt 480

15.6 0.43 e iy

16.3 0.44 s

17.2 0.43 [ &4 CNS 12381 st B[R4 £ 5 8730% »

18.1 0.43 24K CNS 123813 AR A RAT F 4 8187 % -

19.2 0.48 3448 CNS 12381 3+ E B bRk R A 18.13% -

20.3 0.52 44545 CNS 12381 3t E L ka4t F 5 0935 -

21.7 0.53 548 ASTM E1980-11 3 & SRI(f ~ ¥ & & s BLik) 451 4

233 0.64 102.6 ~ 102.5 & 102.5 -

6.3 | AR 8 LR A F>0.70 « SRI>80 £ % -
326 SPS AT RE R
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6.4 %5 :SP6 :
KHR SP6 Az B E A 045 Kg/m® » 48 B £ 4NTHR K/
AN B R R R A ik ko s s SR B Rk CNS 12381

E o

# ATk & 300~2500nm ~ 5~25um Z S5 R 0 A3 E 4R R
THARIE S BARHKE - BARKRE - FHRHAHARRAGR
5735 4% SRI(& ~ PAZAER)E > ERERoE 3-2.7 A7 °

P R #

(pm) (%)
55 0.46
6.7 0.42
7.4 0.43
8.1 0.42
8.6 0.50
9.2 0.62
9.7 0.60
10.2 0.52
10.7 0.50
11.3 0.48
11.8 0.46
12.4 0.45
12.9 0.48
13.5 0.50
14.2 0.59
14.8 0.61
15.6 0.66
16.3 0.70
17.2 0.71
18.1 (.75
19.2 0.85
20.3 0.96
21.7 1.11
23.3 1.17

Bt HR e

6

HF

BRI B

40

o a0 A S G0 M0 90 Ta T s
4 A it

3E,

14&4% CNS 12381 s+ 5 T4, 6 R 4 & % 88.05 %

24RIE CNS 12381 1 E B R4 5 4 8432% -

3.4k 45 CNS 12381 3+ H 9 ARk £ 4 15.68 % -

444 CNS 12381 st B L shak st £ 5 0933 -

54%4% ASTM E1980-11 3+ 5 SRI(M& « P A& & EE) 2 4
105.9 ~ 105.9 & 105.8 -

6.:E 2| M A AR FE B AR AT £>0.70 - SRI>80 £ % -

3-2.7 SPOo B A F R &R
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7.4 %%:SP7 :

AFHR SPT A BN E A 0.45 Kg/m® » &8 % 9N/ THRA/

i A5 REE HR R A R A A OE R R ONS 1238]

#ATH K 300~2500nm ~ 5~25um 2 SR F R 0 A3 H A E

TRARSFE -~ BARK R - BARKE ~ FHAHERAREGR
HH4a2% SRIMA ~ FAHRER)E > ERLER0E 3-2.8 475% -

o Rt B

1

R H )
s

360 350 40 580 60 Y BN ME 1950 M

T (o)

P R AT &
(um) (%)
5.5 0.49
6.7 0.48
7.4 0.47
8.1 0.44
8.6 0.59
9.2 0.90
9.7 0.86
10.2 0.70
10.7 0.62
11.3 0.61
11.8 0.58
12.4 0.62
12.9 0.68
13.5 0.83
142 1.03
14.8 1.17
15.6 1.29
16.3 1.41
17.2 1.50
18.1 1.62
19.2 1.88
20.3 2.10
21.7 2.82
233 2.93

3k

1.4%4 CNS 12381 $ A TR AR 2 B 90.90 % -

24% 4% CNS 12381 s+ @ o R 4 £ % 87.20 % o

344 CNS 12381 s BB & 4 12.80% -

44545 CNS 12381 s B L5k 4t £ & 0.926 -

SAR ASTM E1980-11 1% SRI(& ~ F & & Ri&) 55 &
109.8 ~ 109.8 & 109.8 -

6.3 Bl &k AR 3 B R4 H>0.70 « SRI>80 A -

328 SPTHAERER
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EHAPAGEERERZGREARRBRAR

8.4 5% :SPS :

AR SP8 AR AZIEMEH 045 Kg/m® > £ A £/ TRA/

HE 4T 9P e B R HHR BAE A F A A S ORI R R ONS 12381

WAT kB 300~2500nm ~ 5~25um ZAEHSHE R 0 - EEE

TRARME - BARSE « 8 ARKE - FHRAMRRRER
H354% SRIM& ~ T AFHBRER)E » TRAE R0 E 3-2.9777%

R R E

06

80 |

w

0

0 s

R0

i , ; : , | .

e [
Vi a0 Al Sm 0 D 0 A0 105 2
2 3% (am)

wER | RAtE
(um) (%)
55 1.02
6.7 0.99
7.4 1.10
8.1 1.21
8.6 1.56
9.2 1.56
9.7 1.46
10.2 1.44
10.7 1.43
113 1.34
11.8 1.29
12.4 1.32
12.9 1.26
13.5 1.31
14.2 1.29
14.8 1.29
15.6 1.27
16.3 1.29
17.2 1.26
18.1 1.23
19.2 131
20.3 1.34
21.7 1.40
233 1.33

i

14% 45 CNS 12381 3 E T KR4 £ & 30.83 % -

23 CNS 12381 s+ E B AR M £ 5 2797 % -

343 CNS 12381 st E 8 A BRI EH 72.03% -

4.4%3E CNS 12381 3T B ¥k gt & % 0.928 -

5.4&4% ASTM E1980-11 &t & SRI({& ~ + & HAER) 751 &
30.3 ~ 30.8 & 30.7 o

6. KL MEMEE F RKA £>070 ~ SRI>80 £ -

3-29SP8 A F AL R
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0N

AR REASEETR P OREERZRRRS A E 1105
10 AEREAE 8 EEHEEEA  RARBEEHRRER B
BRABREEER  ARERAEL  ARRER TRAERHEEFH
£ 30.896~90.99% 2 F - F{EH 69.169% ~ B R4 F L 28.0
%~872% % » FHEH 6855% ~ BARUERHNLE T20%
~12.89 2 B > PHgE B 31.459% - EIEAK A B LA 0.926~0.936
Z B P34 E 0933 ~ SRI(P # A% )4 A& 30.75~109.79 2 i
FyE s 8471 c AR AR S HE BN AL S HETER
EMZERE(E BRH FE>0.70 ~ SRI>80) -

HErmmAMRE 4 BB EZ AN Hhayker - A RFEA
MEak 0 & &% % RGB (208,202,198) » RGB (157,157,154)
RGB (225,213,215 & RGB (221,220,216 » sMR %% B G & « &
REERKE RERRERFVEER A TRAARHESH
32.59 ~ 60.139 ~ 74.339% ~ 90.139 > B R R A& &5 5] 41.73% ~
64.63% ~ 75319 ~ 85369 » SRI( ¥ if &%) % %] 48.8 ~ 79.1
9351073 BAAF R AL EMBRUTERREE » #HALZAHR
2 RBE - _

BB AT 3AUGRBARERRBR DX
BAEBRPEMER > H 1 HAELHEREER 3 HGAEHZ
TR R 5B 873% ~88.19% ~ 9099% » 8 B R & F 45 31
81.99 - 8439 ~ 87.29 » SRI( ¥ & A ik )» %] 102.5 ~ 105.8 ~
109.8 » & RBETEGFERI AR A DX R LB T ERERY LS
BHEMEEERK -
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SRR AEEEERZHEMBERRAE

=~ CRRC %45 EHHE B2 bk s il

HEFBATHEEHRERERSE AT RE- S L
JB TR PEAE 3R 1E 1 € (Cool Roof Rating Council, CRRC) 48 35 &4, &
MRS ER  BEAI0)E 10 AERLER IS AR » A
ZMEREEE IR E  FHRAHBERRGRAIER SR
B3 EbH 2040 A KR T ERBE > TREEAIF
Bz ERERE AT BB A TR BATIA -

A RRRBEIEE R AR 3105 M E S > Rk
BRRER > BARSBNL 3%~94% 2 » FHEL 4648
9% ~ Fr s R LA 0.05~098 2/ FHE B 0855 SRI &
£2-3~120 2B » F3{E A 52.62 o

B4t A BB AR R 352 29494 & BRlRE ik
ATHEREEORILE > BRBAER 3 FAEMIARKNEZTY
Bk 8.19 ~ B F 2 P ABMBAEZER 01% -
SRI z B3 {E dAnda{E Z ek 9.9% » AlHERMEELER £ 3-
24 B o

% 324 @R RR R R LB B AR ER 3 £14)

s R IEE e HE TR
ERME
HErIE g Al E R ek T EF 5tk
(O=A)-(B)
FMEA) | EHAB) (CY(A)
Eaa 2949 2949 - -
B %R 4 & 47.0% 43.29% 3.8% 8.1%
BAT R 0.853 0.852 0.001 0.19%
Mﬁi‘imﬁ 53.17 47 88 5.29 9.99%

(EHRIR AT

g6




duoh o - FHFE 3105 HFEREMAESEEREE > H4 A
2049 A L BB ERER 3 SE oM sE o BEELE
BATLLE » AR B B G RENGEMAER S - RETH
ERZBERAE RS0.70 R ARG RAHAZ SRI>B0 F B arit
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