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Abstract

Abstract
Keywords: glazing insulation film, optical performance degradation, accelerated

degradation

1. Introduction

The technology of thermal insulation glazing films are maturely developed in
recent years. The thermal insulation mechanisms of commercial glazing films are
diversified. For the reason that the construction of glazing films is relatively simple and
do not need scaffoldings, it is especially suitable for insulation upgrade of the
fenestration of an existing building case. A previous research has showed that the
glazing films are capable of reducing indoor solar radiation heat gains regardless of the
films’ durability. However, the performance degradation of films, especially for the
optical performance, is the primary concern factor for application decision by architects,
building investors, or film production companies in perspective of building energy
conservation. The scope of the warranty of commercially available glazing film given
by the production industry only includes its physical degradations, such as discoloring,
losing adhesive capability, or appearing alveoli. There are no existing standards or
regulations on how to adequately conduct a degradation experiment for the optical
degradation of glazing films. The objective of this study is to propose a draft standard
of the test method on the degradation of optical properties of adhesive films for building
glass by literature reviews and pilot accelerated degradation experiments. The proposed
test method provides a standardized optical performance accelerated degradation
method for the application of identifying the commercial films’ performance

degradation curve.

2. Methodology

As there are no existing international standards or regulations of the optical
performance degradation test method. Most of these standards are focused on the
weather durability testing, which is not sufficiently coincide with the aim of this study.
Therefore, an extensive literature reviews were conducted regarding the artificial
weathering methods of a variety related materials as fundamental references for
formulating the standards of the testing method on the degradation of optical properties
of adhesive films for building glass. In view of it lacks definitions on how much
degradation exposure time is needed for optical performance degradation test; we
planned and conducted a preliminary artificial degradation study. Two major types of
the commercially available glazing films were tested using the accelerated
weathering/degradation equipment for 1800 hours to understand their sensitivity

between the exposure intensity and exposure time. This pilot study is conducted in the
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national building material testing laboratory.

3. Major findings

(D)

(2)

(3)

(4)

(5)

Literature reviews of international standards on the testing method for material
degradation is conducted. It is found that no existing standards are exclusively
for glazing film’s optical degradation, most of them are for weathering test. The
German standard, DIN BS EN15752-1, and the Japanese standard, JIS A5759,
are the standards exclusively for building glazing films but still is focused on
the weathering test.

In this study, both solar reflective and absorptive type films were tested using
accelerated degradation machine for study the effect of their optical properties
degradation against exposure time due by UV light exposure. After 1800 hours
testing, we observed that there is circa 11.0% and 9.7% decrease in the solar
heat gain coefficient (SHGC). In contrast, there is no evident degradation in the
reflectivity and transmissivity of the visible light as well as the reflectivity of
the solar radiation.

By referencing to the existing international and domestic standards, the
degradation method, specification of the testing equipment, and the standardize
degradation procedure were established.

A standard for the testing method on the degradation of optical properties of
adhesive films for building glass was drafted. The content includes using UVA-
340 ultraviolet light as the lighting exposure source to a three steps’ degradation
procedure utilizing accelerated degradation machine.

A conversion method of the equivalent exposure time between the natural and

artificial degradation was proposed in this study.

4. Recommendations

Base on this research an immediately feasible recommendation is reached: The

major results of this project is drafting a standard draft of the testing method on the

degradation of optical properties of adhesive films for building glass based on the

findings of the degradation experiment. To promote the utilization and application of

glazing films on existing buildings as a means of green building renovation, it is

suggested to deliver this draft standard to the Bureau of Standards, Metrology and

Inspection, Ministry of the Economic Affairs, for further consideration of formulating
a formal CNS standard.
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(F# %A : (ASTM Standard G154 2016))

i@éﬁpzﬂ%m7ﬁ%@%%zﬁ@ﬁ%@%ﬁ&@%ﬁgxzmﬁ
BIET R APE AR R T A MBI EE N TN 2
(Chaiyapinunt, Phueakphongsuriya et al. 2005, & ® & and % ¥ 5% 2017) P o &
¥R TR IEEAE DR AR M S RE F - 7 @ (Polyethylene Terephthalate,
PET) EF &P %R Ao P T Y EFZRABLRE* 2R 4o ERL
MR IR A 1F L OJESR g ST A hi BT 2 ¢ TIM (Transparent Insulation Material)
H_p A g A B 5ok E gkl 2 — (Kaushika and Sumathy 2003) » 3%
ST TIM et 285 - Bt /o ¥ o> 2= F 14 2 4FIndium oxide,
203) 5 & & B chgh 5 FE #4507 10 iE B) %% 14 22% g S48 % 15 5 10 2 80%:nE
1§ 53 §7# (hemispherical thermal emittance) » 12 & it 4% (Magnesium fluoride,
MgF2) & & it 45 (Aluminium fluoride, AlF3) 5 i & 444 cnpl 3 1 £ 0 45 544 7 4
FrLE IR SE SR A P 5 5% 95%(Hamberg and Granqvist 1986) o *¢
FAEF T (38, Bt R etal 2010) 57§ dp 2 LI R BURRE Y L ¢
R g Fofipfock td W Rpg>E MY rer g &5
Fla g #o 3 e (TIO) A ST IR B2 > 5 0 1% 5 R RO al & 3 e
HBigd 29 {d WHZ U I AR gtk S gt M ag
Ao AR MR E SR A G R L o b0 p 1987 EATry A dwm

§ 1+ &4vanadium(iv) oxide, VO2) % % L3 Fp M0 ay (4 B HALAT L 5 0
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B S F S0 3 3 ¥ 4R K i k4 (Babulanam, Eriksson et al. 1987) o i #p 5~
TP LFETHR I F I 4(TIO2R))/ = F i 44(VO2(M))/= § i 45(TiO2(A))4F
EH e 2 [T G AR A B S B S~ F v 31](10.2%) 8 F ARk
F(30.1%) > B PEL ¥ G Bk AR T ~ B AR 2 4 2 ¥ (Zheng, Bao et al.

2015)

(Mohelnikova 2009) % & er1 & Pttt ~ F 3 F 5% = VPRI B F S IEHE
Gk o b i UL R F B SIS A il 3 A
FOAIERSEHTENE 2884 VL EFTEYE -8 & e BBy
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PARBHARE 0 F R A RER M ER IR f o0 P Bl TR RS f
% TiO2, Sn02,Si02, ZrO2 % -

REHH (hoiF s RAH L IR 2 %%wufﬂ%@dw4ﬁua§
fL e % 13 2 (Rabek 2012) » H ¢ Hightorft enii £ U2 BB Edeig b L £ F
Mid BB TS o PN S BN B 2 kE S F PR g
SR E R H 2 7 i R R Fehh 290nm T 400nm AL BEAR R
R EBES D 1%L 5% frd org B 3 2 b i ? BB gy L F S
(Dilara and Briassoulis 2000, Pospisil, Pilar et al. 2006) - ;§ & 7= 5 & & @ B F] 5 »
FEFT UEECE R e R > R4 7 1 (Briassoulis and Aristopoulou
2002) o A ARIEFREH AT o HXFRBEF AP R EEREG RT3k E R
A o Gl F AR A B MR R B L JffF (Low-density
polyethylene, LDPE)®m =% - (Dilara and Briassoulis 1998, Dilara and Briassoulis 2000)
T B 5 #;1 21 290nm I 2500nm & £ 2. 3% 45 5§ BER CAPEIRAE TR
DR 2 F PRI REY VE & TG A R i By
BARSMERE Y Rk o AV - 3 d g % gt BEHRY £ 4873 3
& R & 1 & 541 4L (non-fluoropolymer thin film materials, PET and PE)£2 3§ /8 :c &
BB L fig £ B 4~ (high temperature modified polycarbonate copolym, coPC) % » & ¥
FAFY IR RIEEF o ERIEAN T S Moot b F 4 Lm R A

IR % K/n.fi%'i’(%q/i AR AT I AZEHE p ARG S NPpTP



AP AL R R RS AP ]

A3 (Kohl, Jorgensen et al. 2005) » @ *F7 5 #7h & B R R AN F I 5 1L
for WRE G P ST AR fEMa P2 RRER G FIZEF AT 2ZHL R

FIH &0 vndk o W H P SRR Tk FR ChARALE A SRR 7 1Y R F R P
LT A ZFH R FU o AL G MOTIERCZ R R R A BFE

IR B N 2 R o
Lk e

PR
g"

%

E:

ALY R - R T AR R HT R 2 AR e
F(UV)EZE ~ Fa sk 7 CR5% B RA NG R I-FR%E - ¥ 1V 325%
FET LGP REBRT I ERME AL TN EES Ao BT Y Bk
TALBAERPIA ST - R RN R P YFT L DD FFF LR
Y HEEEE oL P RRATAL AR Y ERE AL ER A

PAREBY P EHN AL A FRBRRE URBERD TR S
D AR R RO B T RTEEK AR 22 p RE BT L ERY VE

B &R ERY T PPRESE S RA T RAY A TEE A P A SR
SRS T FR AT P LR REFIERA T E 2 SR S b enfg 6t
ZFCERCBRRESNMEMATEE o

YRR L B AP M AR ¢ F AR RS DIN s B AR EN~ 22 B
%2 1SO(Schulz 2009) » % &2 [ 2_ B (4cB] 2-3 %77 « EE mP 2 R8¢ 2
AR p ISO FBHEE > A >R E+#H 25+ DIN & ENo o B 2-3 2 ¥ H7 #F R
RS RS R AR I RO SR S SN IR B RO SN - R lPE I T
SR EHOTIRANES o Ny LB B w2 7 AR E
MR FZ R FIAFTHRIA LT AFEFZH R Ry
ﬂ@%%ﬁ’awvﬁﬁmmwzuaEmmmﬁﬂ’ﬁ%ﬁﬁfﬁéw&%
®FER2Z A A A L& % (ISO4982-2 & ISO1647-2) ~ % b & % k%
(ISO4892-3 £ 1SO1647-3) £ B 5% 7% (IS0492-4 7 ISO1647-4) £ 2% -

o



FoF RPN P pw R =g

W 2-2 pRERY
(F# %R : (Jacques 2000))

ERLE
B SRR A ATy
i 9
£ \ 4 4 ¢
DIN EN ISO DIN EN ISO DIN EN ISO
877:1996 877:1996 —/\
Foang e C
DIN EN ISO DIN EN ISO
4892-2:2006 4892-3:2006
g ¥ ¥
e i R R
DIN EN ISO DIN EN ISO DIN EN ISO

16474-2:2013

16474-3:2013

Bl 2-3 ‘e ¥ 1 FHRFPBE FF R L2 [S0 BFARF B 5% H

(4L %k : (Schulz 2009))




AP AL R R RS AP ]

AL A

$2 8 sl 7R KR BN

TR E G AR Y R kR g A s BB H)5E
AR FRGOo MM NT PREHE B PR B LRI PR RY A R
A EEEHAZ A A LR o BN RE A2 UV H I VAR R
Pk g A R A S HRE P H A 3 0 Rk AR (UY)
Eg a7 235 AT HEHZEBEAETENREF S - L F L TFS
feig 7 IV EBR* 2 kR & 5% % (Xenon arc lamp) ~ £ 5% %E(Carvon arc lamp)£? ¥
b & Sk % (Fluorescent UV light) % o 5 #p i * 2 gi38 % d 3t & 4 2 #p3 & UVC
AE BB FIFLIN T REHE R PRy TP AT S 45

Bl 2-4 B 0 & 584 (Xenon) g % ¢h HUH % B (UVA-340)8 p 2R 15 b i 4444 2

FP

W BT R ARUY KRBT A 2 o ek UV B TR s [ 4B
WP ke FPL A FT Y 2 ¥ T GRER L i S PRk R 4ol ¥ TR
R TLRLERZ LR MR HARFLEEL Y AR AEHEET £
% (SAE Standard J2020 2003, ISO 16474-3 2013, ASTM Standard G154 2016, ISO
4892-32016)% o

3.0

Xenon with
Daylight Filter

QUV with
UVA-340 Lamps

Sunlight

2.5

b
o

-
(3]
h

Irradiance (W/m?#/nm)

-
o
L

0.5

0.0 . - - . . : : T
250 350 450 550 650 750 850 950 1050
Wavelength (nm)

Bl 2-4 55788 Ky Lgap BRI RE
(7 #L %R : (Brennan, Fedor et al. 2007))

10



- % RAp v‘ﬁ%‘i‘)ﬁiﬁﬁ?ﬁ

fop SR STHCRES 6 TR Y L RURG N DAY RE R R E
AL kR Y FEEAE @Y fed UVAB40 B8 2 %y k% g4
B gk B SN R AR 84T TR B 0 UVA-340 Ep Fldoa 5y R
BEdg e chif % b o o T U PiE SR B O AR R G T AL Bl P ARehil g
kg F R F %% 4 (Pospisil, Pilar et al. 2006) - s 7% %% p 1918 ﬁ)j‘P"izp
HCER S R 2 4 % HAEAEE EY & 360nm =4 0 H Y Ao B
BEL 4 NE L B 0 ARm e p ARY 128 (M gr ik i (Brennan, Fedor et al. 1988)
Rm e 4 L RRLEREFENITRZERT P REREFPEE LR
RFle AL RRDEFT BB P RKRAER B BA 3 0 3 BAE S DT AREINR
g:é AR PR - RRAK G RAE T RIS B ERERES S
piRy it A4 %Rk Fl(Johnson and McIntyre 1996) o & & fadvid 7 it 3 2T »
(Johnson and MclIntyre 1996)%+ 7 Ir A 1 ik fteid 7 i 3% ¥ sl BEELT 4p
B mendE et o BANEZ MR AR E B P 2T 350nm 3 450nm 2o B o d AT S R E
W L PRI FERAR T B A N P AT read b A R e sd 7 1 4
2 AF R D AR 4o ¥ 1Y eiR)3R %2 % (Johnson and Mclntyre 1996) » @ 4 5% %
APHA RN E LRI RV RREDE S o NET KIS B
ek RAEIRA M K T R & N 2 e AR R IRAT A R RE > R A
FPABEZ RBERFEFT ReRa o 4B ANE X Rt S ¢ E SRy
BRI HACERGG YA TR TSR AT R T E R T RIRS
FRAIRBE R T E o gt o g 5RE R A E R R VR £ R T

AP R R CRBRBRREE FL RS e 7 RRRER

o

N%»?aﬁ;ﬁﬁiiyﬂw%%, RUEEEE LS AT S R A

lg

A EAL SapensE k¥R UVBZ UVA%F - 29 UVB %4 i £ (%

:\zt

Bl £ A 313nm =+ 0 2L 43 270nm £ 290nm 2 ¥ - UVB & ¢ &0
B E T R i Y Rk RA s EIFE R 2 p R E R A
PSRN FET TR o APFH D UVAEE R B F KK 5 340nm > fRIT S B
ﬁ%ﬁ%ﬁ’f&ﬁiiﬂﬁﬁﬁﬁ%ﬁﬁﬁﬁ%?ﬂﬁ%o:ﬁ%“ﬁ%%
UVA-340 22 UVB-313 % % 5 R 4F 28 2 Wb he ] 2-5 #77n 0 Bor UVA-340 2 4

iR AF P D kAR o BB AL B KR T 2 4 it sk 2 kR )

11



e

LT Y R R RS BT ]

hFEE 4 1L UVA-340 (F A IE#EY PR %2 ko UVARE k4 § A4
LR AEANAT R R R LR R - R LB Y
4r Q-Lab 2 # eh QUV ~ Q-sun S B § T 4B 2B &5 iy o 2 oh o UVA % 4§

PR RE-RE T RAIF A SRR

1.2 1
~ 1.0+
E . Sunlight
N' 0.8 =
5 4
= 0.6
2
8 044
= i UVA-340
o
© 0.2 -
= -
0.0 T | T ] L l T | T | T | T
260 280 300 320 340 360 380 400
(a) Wavelength (nm)
1.2 -

i Sunlight
1.0 T
g | UvB-313
£ 0.8+ ~
E -
= 0.64
2
S 0.4-

8 -
® 0.2
- o
0.0 = T T T T T T T T

1 I
260 280 300 320 340 360 380 400

(b) Wavelength (nm)

B 2-5 = fEU *h SUF kg2 A 4 2(a) UVA-340(b)UVB-313
(F# %k : (ASTM Standard G154 2016))

12



LR SIS S Tl

|
1.24
Enclosed
Carbon Arc —___
1.4
B
£
"_E 0.84
z
8 0.6
g Sunlight
B T
= 0.4
0.24 \\
0.0
260 280 300 320 340 360 380 400
Wavelength (nm)
Bl 2-6 A2 AL
(74 % & : (Brennan, Fedor et al. 2007))
2.5
Xenon
Daylight
2.0
E
5
E15
= :
g Sunlight
s
1.0
g
0.5
0.0

250 300 350 400 450 500 550 600 650 700
Wavelength (nm)

B 2-7 & 2%
(78 %R © (Brennan, Fedor et al. 2007))

(‘

F oo % UVA-340 % /b kg 7 4cid ¥ 1 00 RF T2 IR ¥ 1
FOREH S AR TR KRG TIR c R R 0 AARL FREE
CNS15200-7-7 ¥ > &% 4l 4eig 7 M HREN R g B ¥ded 7 0% 2 KAy
k% UVA-340 > 1 %% 1SO16476-3 7 37§ Fite 2 % s SIS 40 247 3

13



ERAR YRR R RS BT

Refdrin d RPN F IR 7 MR R R e RERE

_E;(o_/ti‘]j\ ?f&‘g-&r’—r o

% 2-1 UVA-340 @2 jpst% «h kg @R & &

A B © CIE %% 85:1989 » B 40O

(A= £ > nm) (%) % 490 (%)
(%)

A<290 - 0 0.01
290 <1=320 5.9 5.4 9.3
320<A=360 60.9 38.2 65.5
360<1L=<400 26.5 56.4 32.8

=

FE

(@) A& bdp THF § ¢ 245 R AR 2 250nm 3 400nm PR IFR AL E A F A e

(b)

(©)

(d)

(e)

LAY 2MA(UV-340) 81 F 58 A4 2 & o i R 250nm 3 400nm 2
KHipRAE o W F ) 2nm 2 HEEF o F - HF L RERAS bl | “ﬁf«”
290nm % 400nm Z_ %45 P8 B o

AV 2B AR AR GRS R AP IS LB DY 2 A(UV-340)% 2
60 fi X H g AR N B R| o L HIE R A SR B3 EE W H rE R D P P o
%L 5 R AR BT B EREE ff»’v’ HRR G R - A 2R G
13 2R ehT 320E 20 3 sigma(o) o

Bl B2 AF A & R4 T 100% 0 pt 2 FIH RS A Ard Rl R dicdhp 2 Bo] 2 B
Lo fER B RFHERAAST ALY FF LGP EE A FHEA R T 100% o ¥
e B E(UV-340)5 k% 0 F - HF P 2B A FREER ) EERS T
BRFERP o % EFERALE A IFT L2 F 2 A(UV-340)% 57 F &
B RREEMTIEY LA o 4ert 5 2 FE(UV-340)% 2 # Tk 35 R A 2 #Kk
Ppoma kR L EE AR -

F_CIE 7|4 %% 85:1989 4 4 2 $icdy 5 iRk i (STP) = 4p%t 5 4 ¥ & 1.0 &
§ A41034cm T KR S 1.42cm v & £ 500nm e ik A 0.1 2 ki kg
FR O kTR P2 2R 7P HERACE BRI R EGETELT o

% CIE %% 85:1989 % 4 7% & chx k¥ » % b £ fg P8 A (290nm 3 400nm)
11% > ¥ 4R £ §§ P& /& (400nm T 800nm) 7 89% > 17 290nm T 800nm 2 %45 BB & 2.
BAFAT o R AR FRE2 A B FHE Y 3 300nm I 400nm FAF o T B
Fend b G2 FARKF Sl "o R BRI F AR gy 2
W LERAEETIRAGRAENTAFEF L RBIRIEI A HPFLT R
@R e

e

(F#4L % & : (CNS 15200-7-7 2013))
BRI RS G AR ek B 2t 2017 # 3712370 B RIEE CNS 8910
A BEMEFHRTERREE%RE (CNS89102017) » t% 1528 4443 v 21

14



- % RAp v‘ﬁ%‘i‘)ﬁiﬁﬁ'éiﬁ

BEREM Ly PN R B BN F R 2T FRRLE
WegB 2 1 (Da RNEREFHRZEFR 20 QF AR EREREK > 2 0
2 (3)% P ARBNER B R E o

BRI ARITA L it R BRPETR Y R R B CNS BT £

1. CNS 11231(1985) : p sk gt 3% % 5\ mf i (485 B

2. CNS 11230(1985) : % #h Hpk 558 % 3\ ot 1% 2% 5% B

3. CNS 11232(1985) : & s8N sk 2 i 4335 B

Frd LEHET 0 LRE TR

BIMEArie 2 LR R o Rl b2 Rk A AE
R& ey VP U RERIERE ﬁQZf’v% oW RS R NE
RSB BB RN K AR RET A 4 2 Ay (YR IS R S E A
Bz 4B~ §0% 0 AT AR ERMRE%RS € (ASTM) ~ % BT 8 1 42f7 3 §
( Society of Automotive Engineers , SAE ) ~ K "% & & it %ﬁ‘« ( International
Organization for Standardization , ISO) 1 % # & 2. & #4& # ( Chinese National
Standards ,CNS) #737 T 7 b 2 PR % » FRAREK > 2 - kRFF U E 7 1
BerA A 2 P BRI MR 2 B ok B R R TR e
220 > wAERPN bR 2 Ry MR P om A g S RIEAE R
R F o F o AT A REAY PR Y P RR D E o AS AL

FRp RS G MERML YRR

240 3 R Y 2%

WF AL TR P A FME L R A AR deid y CHRIEZ H e R
MR 4T AT H A B AR ERREH AR R
# W7 & 1 427 14 € (SAE International) #7437 c3— i 7 & * $hd § i 3RS R I o
> G PER B AT )R 0] & o

15



ZRAPRIYF AR R PR BT

e

1

% 2-2 WGyt RBEagr FhER

AING T e e o o
slst 9 b gy R E BRI FAES
ASTM C732(2017)
(ASTM Standard C732
g 32 2017)
M| ASTM C734(2015)
(ASTM Standard C734
2015)
S+ 3 |ASTM C793(2017)
& {4 |(ASTM Standard C793 |ASTM C793(2017) [3] |ASTM C793(2017) [3]
Al 12017)
" ASTM C1257(2015)
Zb| 5 A ASTM C1257(2015)
. (ASTM Standard (4]
E T C1257 2015)
ASTM C1442(2014)
B ASTM C1442(2014)
# % |(ASTM Standard 5]
C14422014)
ASTM C1501(2014)
o ASTM C1501(2014)
ZH* |(ASTM Standard 6]
H %] |C1501 2014)
ASTM C1519(2010)
ASTM C1519(2010)
¥ |ASTM D750(2017) ASTM D750(2017) ASTM D750(2017)
EiE AS 3815(2011 AS 6551(2011
. T™ D3815 T™ D655
e (2011) (2011)
7 |ASTM D4799(2017) ASTM D4798(2016)
S ISO 4892-1(2016) 4%, B
% |1SO 4892-4(2013)
ISO 4892-3(2016) ISO 4892-2(2013)
x ASTM F1164(2014)
&, .
e
izl CNS 8910(2017) CNS 8910(2017) CNS 8910(2017)
METS
3 ASTM G151(2013)5%, ]
EAECE 43
= . ASTM G152(2013)
| 4 |ASTM G154(2016) ASTM G155(2013)
4 ASTM G153(2013)
% | K% 1ISO 16474-3(2013) ISO 16474-2(2013)
N . ISO 16474-4(2013)
o |CNS 15200-7-7(2013) CNS 15200-7-6(2013)

16




¥R RPN ChY pw ARt

8l SAE J2019(2012)

| 7 SAE J2020(2016) SAE J1960(2008)

b SAE J2527(2004)

i Ny SAE J2212(2012)
R A 2

(FH KR © 25 KIR)

® ¥l %@ (Latex Sealants) 2. % v 3 /& @

ASTM C732 (ASTM Standard C7322017) 3 # %3 A2 4 2540 >
g E L 0.51 Wm?/nm -~ L £ 5 340nm 2 & 8EE R S+ 500 o) B XK
FESRABEAEFR L FE AV RIT G T AR I R AL FHA
Mo AR A L ZRFE R o b ASTM C734 (ASTM Standard C734 2015)4
* B ASTM CT32 e ¥ 12 2 > A= K2 Ap B b B ¥ i 2 & 50 o

® |+ 43 %A (Elastomeric Joint Sealants ) 2_ % % & j%

ASTM C793 (ASTM Standard C793 2017) 5 58|+ 3% & HE W H| 2. 7 L R >
% & A 5 E S 43 A (Multicomponent sealants ) 22 B — = 4 3 4. F%| ( Single-
component sealants) » § AP B ek B 3 F L S £ L A HMH S T 0 200

DRZ AP e 2 Ao LA B - S AR TG 200 22

i

WA AN R AR RF IR EFE TN 2 iR Eg R
foo iR eTi F 2 BIRT L B R E S R Ay ks A F0.51W/mP/nm
340nm 2. & AE O R AE T B EBEE P RAQ AL AT VP TR
NWTFEHE2Z BN "R AT AP TEE FB LS BLR L S F RN g
ME G RE ARG LA FL EREZEFEFA B EALG K
HoTh RRIFFREPEFT S 250 F o § BRAEBRE  BHRRIAEHREE
Fhoo BB FHEE N AR B 5 24 ] PRI MR R A B Rt -
Fim 847 180 B > M %750 6 £ F 5 HAFL o

® 7|73 A (Solvent-Release-Type Sealants ) 2. 7 i+ = j

ASTM C1257 (ASTM Standard C1257 2015) & 7% | 4| 5 & 2. 7 i & & *ﬂ%
WAL~ AT TR U AE Y o DR F HAR T BT M
BAR A Y o A G IR BT A R S

17



AP AL R R RS AP ]

(1) &% UVA-340% A% kB AEF Y L odo kA5 A 3 £ 20mm 5
Rl 5 & 60(£2.5)°CR ¢ G iR A TR L 8 | P EF & 50(£2.5)
CABHFFRRTRET 4| F2 88 ZHAERAQE 20mm - P H R
KFHEH 60 (£2.5) °CR B RTRES | BFEFT- ) FR
Kbt Ak g ke 5o KB EF 340 (£25) °C e

(2) i@ * 0.51W/m*nm ~ 340nm 2 & #E R &+ 1000 -] P o B~ 4 A 15 AR
BTHE 2@ DHETRELSZHRALT G R BH o AR A

ABETFRFL CRRS L LA

® - iry A& (Sealants) 2_ % it 3 jE -

ASTM C1442 (ASTM Standard C1442 2014) 5 — 43 & &2 7 i %ﬂ-?*&%
Rrf M AR R TR 21 % R H R T KR G 5 kR T T R Ty BEAR

AL LG L PP o R O HEZREET Y > §FREFERZE PHE

BRERRER > B4 T a2 A3 28Rk

(1) 1153 p kg % (daylight filter)2. 3 788 7 £ BB 45 5+ & 7 17 1437 0.35

(£0.02) W/m’/nm 7 % {7 % 1§ 0.51 (£0.02) W/m*nm - # k¥ 3 &
50 (£10) YoAn¥tie R ~70 (£2.5) CCEAR T LR 102 ~ 45 > &% 18 ~ 48
KA b kA A G iBF 21 (£5) °C2 ki 7 -

(2) @* UVA-340 ¥ Py L EHIEALEFT Y > ok A5 R 7 & 20mm
B PREFH L A60(£25)°CR I mHFERTRELS P EFAES
(£25) CCERTR{T4 P25 FHRAERALE 20mm > B H gL
T A0 (25)CERTRES [P ZFEF- | FREFEAL
Gk 0 kR TR 40 (£2.5) °C -

(3) ®* X5 pkiljpH B mang 8 EkEd 5 250 (£10) %40
BRESTO (£25) CCRRE TR 102 #48 0 2% 18 A4k R4c b Atk
A% oo 27 21 (£5) °C2 kv 55 o

Bt AR oy g kR T R AR TE RERE R L A AT T
2B A REE A PG E R AT R T T RARLMN R

By - BRERFFI R Tpe FR2LTIVER -
® 3% 3 %A (Building Construction Sealants) 7 v 2. = j*

18



o x RFp 9}@;};@;«@&33&*;

ASTM C1501 (ASTM Standard C1501 2014) % 2= 4 # 3£ s ¥ i+ 2 5 4

A UVA-340 )% *h Ay £ % A {5 548 5 0.35W/m%nm ~ 340nm 2 0.51

W/m?/nm ~ 340nm ¥ 2 5 7 mE  HRA QAT AT S Y R 909015 &

B2 %57 o R 1000 ] pFiS o B4R A B SNERE R T 2 0] BF o BE(S Y

Y& - BREEALZEEI E o @ > ASTM C1519 (ASTM Standard C1519 2010)
ER AR 2 RER g T 2 R - R E0.51 WmPnm 2§ 3%

HA UVA-340 A5ty % L ABRFRFLDP e T AR EBEFTS 2
BREHER - PR A L3 A AR R RRF S U RS B

® H% (Rubber) 7 itz 3% :

ASTM D750 (ASTM Standard D750 ) (ASTM Standard D750 2017)
#41H9% (Rubber) 7 1 2 R » R A0 FAIH T 57 o ® B
0%FFHE2 F3dF P EFRE - BFRETR*2Z LRI T Z !

(1) &% B asNplans s B Lmard 5 & 60%Ip4RAE ~ 63°C 54
B GERATRAR I A BEARSZ AR BT I8
/»\!f_v%_iﬁﬁ%frzl (£5) °C-k*5 % »
(2) @#* 055 W/m%nm ~ ;& & 340nm 2. 5 35% > AF % 38R A
44°C 2. JE TR B Pe > H L REH 5 1t 60%4p $1F
2o RATRRI AEBEF ARSI AG T I8 A
ﬁ—iﬁ@%ff*“ﬁ%f’
(3) ®#*igstd 5 0.77W/m¥Pnm~ L £ 340nm 2. UVA-340 3] % ¢ &
Bokig, BB i 60°C A8 %27 GHigRLTERS
P REFASICCABH LI GHFERTEFL | BFREELR-

7 “F'?ffé“i'é’i:— TR HAEG B A N ESEA A

AW £ g e TRl kR o

® F4R4A R RYMF (Pressure-Sensitive Tapes) 7 vz 7 j

ASTM D3815 (ASTM Standard D38152011) 3 4-4$+/& 4 R ™ 4 2. 7 v L8
e AR ER T BN REFRAZ R R BERTYH L A 63°CE
TR 10244 BFEF ISSMBEBE L FNHRELTAG S EIFR

it NI F IR o ASTM D6551 (ASTM Standard D6551 2011) 7% 5 R # & Jg

19



AP AL R R RS AP ]

WAz oy v RE S H g * 2 Bk L 0.35 WmP/nm ~ k£ 340nm 2 4 AE 0 kR
FHLEFRTRE 102 248 HFLEF I8 A 42 KRE K H RS2
2o b FRFLBRTDFFRE 2000 ) pF o F RRRELE S PIEEALE G
Prfba b2 R o

® %7 (Bituminous Materials) % i 2 3 & :
ASTM D4798 (ASTM Standard D4798 2016) = # 7 (Bituminous Materials )
¥ 2 PR S G > @ % 035 WmP/nm F 5NEIEL 4 VERE  BRAL EAH
A a: PP R N FEHEZ REF P EFNTIBRE FR
(1) A-1 % AR 2 60°CRATERSI A BFEFILA A
2k R BRI E G A2 RS A-L L6 Nk R e
Berr i Azt BE G RHRAKES -

(2) B-1#%k: 5 adfl d 87 60 A& K HFLRO0O A4 Lik(T
120 4L Rfo-Ref F30th A o > BHFEFT 990 A 4aH LR > il B-
18°C T 454 180 ~ 452 A % % ° B-2 1% B-1 L% e ke i
FicatkAlr s~ F @ oo

FUPFTREENDI AmE) T RS E TR -

ASTM D4799 (ASTM Standard D4799 2017)F = /{é’?‘ ESLIEEE R
R AT 2 BM s UVA340 2% B K% 0§ 2 Ak
R
(1) %60 (£2.5) °C ™ fdt 4 | fF UV » & 4 50 (£2.5) °C F 4 /| &
LV ESE
(2) £ 60 (£2.5) °C T fBs 20 -] BF UV » £ & 50 (£2.5) °C = 4 /]
BRI o
(3) 780 (£2.5) °C T M5+ 20 | pF UV > 22 £ 50 (£2.5) °C © 44 ]

PSR o

(4) 760 (£2.5)°C TR 4 [P UV 2 15 A48k 0 & & 50
(£2.5) °C T2 375 | R B HIET -

(5) %60 (£2.5)°C T RS20 | pr UV 2 -k¥f 55 15 248 > &2 & 50
(£2.5) °C T 375 | R B dhiriE (T o

(6) %80 (£2.5) °C T RS+ 20 | px UV 2 -k¥f 55 15 248 > &2 & 50

ﬂ“—

®

20



- % RAp v‘ﬁ%‘i‘)ﬁiﬁﬁ?ﬁ

(£2.5) °C T2 375 | P& Ehinie (s o
THRARKE I B4 MA R T gk o
® % (Plastic) ¥ v 2.3 % :
ASTM F1164 (ASTM Standard F1164 2014) 5 $+ 5 % 5737 2.2 R 14 > %

BARBUVB3I3 A H by LFET™ > A1 FFAR 5 4889°C 710 7 ] pra
UV BSE 5 2L 88 5 - k> REEF 14 BHEE BAREL R4
PR} BAREMERF > PR 180 BF v B o RAMT P EF G HRAME 2
Fooo
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*FL% s SAE J1960 (SAE Standard J1960 2008)~SAE J2019 (SAE Standard J2019 2012)
12 %2 SAE J2020 (SAE Standard J2020 2003) | 2 %7 & #F$Rfe i & @304 a2

b REY BT AT RS R o [SO 4892-2 (ISO 4892-2 2016) ~
ISO 4892-3 (ISO 4892-3 2016) 2 2 1SO 4892-4 (ISO 4892-4 2016) P ™ g 3% % ~ 4
PAEN R Ky KRB e E Y Y T g% x5 ISO 16474-2 (ISO
16474-22013) 1 * 4 58F B A 8720 B2 20 BEiE AR 4 a2 bl
281 o @ AR 2 CNS 8910 (CNS 8910 2017)7 41 # * F_2 HA4(3 W)™ 21
—Bhei y MHREESZo P FRRI AP SHE I RANY VR FE S
¥ o
242 7 B RERAPMARERLE

AP e T2 RRRFAMN L RRERFRE O AL FRER
Al % 5 ¢ (American Society for Testing and Materials , ASTM ) * *t37 2 4 7%
% (Xenonarc lamp ) ~ Bz ;% B35 % (Open flame carbon arc lamp ) ~ % B 3% g 7%
% (Enclosed carbon arc lamp ) 14 % ¥ “b 4 ¥ £ % (Fluorescent UV lamp ) 2. % #
SR TEEIR R bR RS 2P Arig % 2 ] Lk ) (Exposure cycle)
% it %5 E & (Black panel temperature ) 2_ 4~ P %

ASTM G151(ASTM Standard G151 2010) 5 & 3%% ~ B3V % ~ 3 B 30
FRIMEIL R R G et R EE ML R B e
HREPNRARRE GR Y RREFE - FRFE EFR 2L PFR N IR EETE S
RRFH AR A B B 2 R 0d TR * 2 MR GRS A
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2.4.3 # K2 3B ¥ 1 $&%& (DIN BS EN 15752-1)

EAERF 2 KFER T M RESG o SALRNF TR BETFRAEDS
BEEMETEE ML R E S 0 R hALEE F WP 4 * <0 DIN BS
EN15752-1 14 2 p 4 e JIS AS759 > R 5 4R B & 3 W woengh3g #1437 2 -
Bvig p Itk @ B 2EE MR B B 2 F R I 40T o DINBS EN15752-1 &
Ble AR F RS R P 0 TR N M e Y TR R

ZNE o AT A 245 TP F RRAEEL S G o

% 2-4 44 DIN BS ENI15752-1 %2 p %
7.2 4uiE g A RIGES 2
721 - EE
* %P ENISO4892-1 1% ENISO 4892-2
o R ENERN - BTG (PG & LR B AR % T E
e MRFWEYRWSETLR

722 FH

°  RIFWH TR EEE AL

o AEEHUEAZE 3m P U E FEAENE T5mm poET A osg * ST TR A
o R EHWERERE dmm & % K FE AR (R 512 ¢ & i)

723 FHkeh ) B

© REEAEREEEA - LT OBGRET) Fo B 3BEET)
o EE A F 4P ENISO4892-1 # #

R OOREHFERAE O FEHREARI S 35mm

724 R & BRI RR A PE D FIL
o R BRIFEILT A 6 ok

o R RFAE DG ERGFEMEYG 0 L
c RFPERTUZBAMEESG 0 ThiZ304&

7.2.5 BIEREE SR EE R
. ARGET 24 P PFE O PR ZER T AQR3£5°C pEIER F A(80 £

5)%
e HEBRFEREFRTAEERQILC PHER 50% R FENE I T
e HREATEERBAHL BN ER
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5 3 pe g TR | H- A ¥ BER B EER
we s | BHE | oC . %
W/m? W/(m?nm)
102 43 5 60+2 0.51+£0.02 6543 3843 50+10
18 A 480K b DI
7.2.8 7 b PERE B SRR
PR 3N PR B #E
S z;;?;% i
(A~B~C-~D1Z) :
3000 -] FF 2

e JLBHRBRAEF L4 PFR B Anteid 7O PIRR
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244 P k2 WY i HFEJIS ASTS9)
PATEEBZEHAFEAGLE M N R RE ©g S AR
2 H 8 JIS AS759 » %R T & 1 IR A R F M s a0 2
SRR A iE R E T RE 2 22 R RN EREL % 69 & ¢
oo™ £ 25
% 2-5 4 JIS ASTHY B2 p %

6.9 @iz |dirs
6.9.1 # 5 &7
#-50mm X 250mm SfEEEREAE R S 3mm e B A 5 S0mm - £ B 5 125mm
T g Iy boe g 6.8 4p e e N R R P gkt o B E = B AP DR &

6.9.2 35k gL

ke Z TR 4% & ’E\i{mfﬁﬂ'&"

6.9.3 #F% > i

i@ % JISB7753 ¢ Rz enp RpinFatizds%i T £ 977 @&k TR

v mf iR o RRT R 2 BRI R F 4 1R 1000 ) FE o A
BRI ) 2 LIRS B 0k R 4 1 RIEE 2000 ) PR 0 R 2 I8 4 @
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RS G  1Esk 0F  A

b [
FANE T ek
xR f 275nm Rz kS E ¥ fJ~ 2%
& 400nm oz kS S L 3 90%
TRT R 200V £20V 2 n &
Ty g R RT N 50V £ 1V, 60A £ 1.2A
B bt i 14 TRER 63°C + 3°C
AR R (50 = 5)%
Bl &G TR R 255(x10%)W/m?(300nm~700nm)
B Pk B kBB 120 448 0 RPE 18 A 4R
it Rk R BRI G b EFORE &
A k% i
P 20 & 275nm o ki B SO] 3 2%
fe 400nm ez K3 i S < 2 90%
P kB w BB B L oo w Lk
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%@%i&iii#@.ﬂ—? SO A2 p ok fF 5 4 B~ 18 1% B (Solar heat gain

coefficient, SHGC) ; @ ¥ 4Rk % % & (Visible light transmittance, Tvis) €8 5 % P 4R
REgtiz 2 gL 2 FLFF > 7~ g FEPTIZ P 250 5> &
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L. i@ﬂ“?wﬁ@Wﬁ%ﬁﬁ%ﬁiwwpzé&ﬁﬁﬂ%%i%ﬁgg
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2. FMMEIENRREEKSENS T EA LS (DEREEL R ARRE
B (e g i3 2)2 24 A (25 0 RS 2P T E LI R
Wi BRI BB ARy R Y PR EFEARTE
Bz g0t WHRFRRERT Y 2 ey TR
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Accelerated Weathering Tester

T | I Controlled Power to Lamps

UV Sensors

Test
Specimens

2. Built-in UV sensors mea-
sure the light from each pair
of lamps, and transmit the
reading to the Solar Eye
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&7 E ~
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(solar radiation reflectance)
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8. ¥ sham k&5 (300nm~380nm) o o
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Title: Test method on the degradation of optical properties of

adhesive films for building glass

1 * 7
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SR R S AR R 2 - 2N
CNS 12381 : T g3 id 515 ~ F 515 ~ st p ki S8 517 D licd ok

o4+
=

CNS 8910 : = A * R &M %k 3 KR FE K2

CNS 2442 & 53V gh33 2 Bk T g 33

CNS 2925 © R A& UE 2§ 2% = Bedp 7 2

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

ISO 4892-3 : Plastics--Methods of Exposure to Laboratory Light Sources--Part

3, Fluorescent UV lamps.
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3.5

3.6

3.7

ISO 16474-3 Paints and varnishes -- Methods of exposure to laboratory light
sources -- Part 3: Fluorescent UV lamps.

ASTM Standard G154 : Standard Practice for Operating Fluorescent
Ultraviolet (UV) Lamp Apparatus for Exposure of Nonmetallic

Materials.
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