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ABSTRACT

KEYWORDS: heat-insulation coating, durability, heat-insulated performance

Today around the world in order to solve the climate change and global warming
issues, are betting a lot of manpower and resources to carry out research and
development to solve the channel. Since the ratio of building energy consumption
accounts for a country's total energy consumption of the country is quite large, such as
the United States, building energy consumption accounts for about 40 percent of total
US energy consumption; Taiwan is about 30%, about 25% of China. Therefore,
reducing building energy consumption and urban heat island effect of the policy has
become the focus of worldwide attention. For the strategy to reduce building energy
consumption in addition to improving the energy efficiency of construction equipment
(for example: the use of high energy efficient air conditioning, lighting, etc.), another
focus of development in order to reduce energy consumption of the building shell.
Currently, methods to reduce energy consumption around the building shell can be
divided using insulated panels, insulation coating and insulation windows. Roof
insulation coating applications where temperature drop caused by the cold roof (Cool
Roof) technology has been proven to reduce one of the United States Environmental
Protection Agency six effective strategies and urban heat island effect of building
energy consumption.

In Taiwan, the insulation paint because the price is cheap compared to other
public law and to facilitate the construction, has been widely used in
residentialbuilding facades and roofs, steel roof plants, schools and even on the

farmhouse. However, Taiwan's unique environmental characteristics under high
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temperature, high humidity climate and air pollution, making the industry claims
insulation paint durable life has been skeptical building practitioners and the general
consumer; plus the past performance and thermal insulation paint durable life no
correlation between certification and standards, making identification of commercially
available products in the thermal insulation paint lines with durable life of the
relevance of information was not unified. Therefore, in order to encourage consumers
to use more insulation paint and architects as well as enhance the ability of the industry
in the development of high-performance insulation paint, insulation paint for the
detection of the real life issues durable discussion of necessity.

The purpose of this project is to explore the relevance insulation paint durable
life of standard test methods, as well as further against Taiwan commercially available
insulation paint system can be insulated and durable life test, so get on the insulation
paint and insulation properties durability of relevance.

The objects of this project are shown as follows:

1. the establishment of Taiwan insulation paint testing standards of durable life.

2. the establishment of 20 kinds of commercially available thermal insulation paint,the

durability of the repository

3. to receive the associated parameters affect the performance of insulation paint

and durable life of the insulation.

Conclusion:

1. Cool Roof Rating Council and state governments usually use 3 years of natural
aging as weathering test method but Japan, China and Taiwan use xenon arc lamp,
UV weathering test method based.

2. The discussion of three expert meetings results, it is recommended green building

materials insulation coating standard,Use sunlight reflectivity, emissivity and 2500

XVI
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hours of weathering testing off rate as a measure of the project, and modeled on

Japan in three brightness of insulation coatings were set.

Insulation coating to UV weathering testing and accelerated aging test xenon arc lamp
for the most commonly used test methods. According to 2000 hours weathering
performance test results of this study show that the coating in a xenon arc lamp and an
ultraviolet two test data presented is not much difference.

. According to the literature and the results of this study, in 2000 hours weathering
tests, the current commercially available pigment Performance-based coating of
insulation will reduce over time, but also reduces the magnitude of the initial value

of the gap is not big. In this study ceramic coating did not show a sudden decrease

of Phenomenon, still decrease with time.In the natural exposure test, the test

sample due to moisture in the atmosphere to produce algae on the surface,will lead

to performance data be more significant for the decline, but the dust will affect the
reflection of sunlight Rate, but emissivity will not be affected.

. According to the research project, 2500 hours of accelerated weathering test can be

equated with the life of 10 years.
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Sovrce: Levinson et al |2005a)
W2-3 ERLE 22 A4 F 2 HEE TR 9%
(F#L % #:Levinson et al./2005a)

> HAAOTHEAET  MAfTHAALZEEAETLMMERLFE K

2005 # H 4 > Berkeley Lab Heat Island Group 4-#7 3 #73 £ @ & * 2 E 78 2
APREREL(S AL 2 E AR T A oM A L fE A ER) 3352008
# 4 » CALIFORNIATITLE 242 *Ma; oo H ¢ g E g 2005F 3T ML R TR
b =i %J’FL#”’TI% LS % o %2008# izt 4~ 47 ¢ > £ 4] MICROPASE .
AR E AR RFL A et iz E A2 R Y R o (Akbari
& 4 -2006 > Wray % 4 -2006)

AR E R ARFEER e - B A i RS S kD E FIRR L (EPA)
iRz B4 S LEED% J = AT % o

(= ) International Energy Conservation Code(# "% & it .4)

2003# W% & i Rge (IECC) L 3 P Fad ¥4 BB R4 1R 8 » fe 42 1%801.2

FREFESRF *\%:ASHRAE 00.LeiiR 2 » ip %t AR ciut 2 0 ik B -
2003#IECCE & B enft w2 E R L a2 e i (MEE#%? ~ICC



R RRERE Y TR BT
2003) -

%2006 IECCH % 7 ASHRAE 90.14% 7 $22 feniilfp ¥/ 2k 04 B 70
BRGAFEEABPPLTEER B2 L X B nF0.75(% 15 i F 5450.25) ;
Fd5 54509 -

£ @ & et chIECCHe/ 2 ASHRAEE I (2007) » 35-4r B12-4(F %12 #) - B
2-5(fiz iz 4)

Commercial State Energy Code Status
As of May, 2007

Adopted code meets or exceeds 2006 1ECC / ASHRAE 90.1-2004 or equivalent
Meets 2003 IECC / ASHRAE 90.1-2001 or equivalent

o Meets 2001 1ECC / ASHRAE 90.1-1999 or equivalent (meets EPCA)
. Precedes ASHRAE 90.1-1999 or equivalent (does not meet EPCA)
Jllostatewidecode ::::°3 Codos Assistanceo Projoct
'_’Newwdemtobe:ﬂccﬁve e o Joc

www.bcap-energy.org
Q) stenificant adoptions in jurisdictions

Source: Building Codes Assistance Project (BCAR, 2007)
W2-45 $ 2 R 24 B THERP
(34 % #k:The Building Codes Assistance Project)
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Residential State Energy Code Status
As of May, 2007

Adopted code meets or exceeds 2006 IECC or equivalent
Meets 2003 1ECC or equivalent

o Meets 1998-2001 IECC or equivalent (meets EPCA)
Precedes 1998 IECC or equivalent (does not meet EPCA)

o No statewide code Source:
1B Hew code soon to e effectve Building Codos Assistance Projoct:

www. bcap-energy.org
@ sienificant adoptions in jurisdictions

Source: Building Codes Assistance Project (BCAP 2007)
W2-50 22 RAHE* 24 ERFERE
(F# % % :The Building Codes Assistance Project)

(I ) US EPAEnergy Star label(% B &2 2 #3%):

v

FORERRZ AR FRREL P DL RN BT AR (02124 dpfr 2
ENT s BTEH S B i kOS54 0] 370.65400.50 5 A3 R TR A (B 3t 2:12)%
dofoz & T s ETEH KA F BEF 3 o) 0.25400.15 o

HARRLBHRR ] A BRI Lm0 - AL BT R Rz 3
Bac F ot m i § RIS T2 R T RFER Y F SR S K
F(H4&HET) 19355 MASTMEL980 » @ S h i 52 T @ 7 S5 A7 o #
- FOERETTEMET LG ERA(S B F HF05 AiFHF015)8 5
12°C (22°F) 47 @& * — & ¢ha & B0 (% M it £ 540,504 15 54 % 0.8) -

B RTAHLBENRY 2 E GRS BEF 015 S LT R
PETFHAN (e 8 BRF LG R ) RIS ETAS R 1

- EF Ik HF03 0 R EET o R Bk 550155 #dg s
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0.82 EFit{f fo & (5% MPET L5 i8R LY 510C (18°F) Az 4% 2 1

Wk 0.3 fr A g 5082 B EH R MeETE AR ERL o

(+ ) LEED Green Building Rating System(LEED % ¢ 1 3% 4 %) :
LEED Green Building Rating System*®H 7.2& 2 = 7 — /4 E R4 - *°
LEED 2.0 2001) %4 ERF & F M ™A H2 -
a. BER 2P RETB% S BERHAL 2 ez E R et Bl F S D0

& 4 0.657r0.50 ; #4545 5 0.9

b.

#

FE I F 50%htE Ak
LEED 2.1(2002) #f&4c
1. RE& 35 R ETS% Rz & R@Ehad s BlgF 3> 2090
EREES I &7 50%

3.

A
AR = W&
._\
>
e
=N

B 3 R ET5%0 f (1 B FEHRER )

WOROR £ 2.0402.1 0 *E BT M B TR edede X B AL B 85 j80.65 £ £0.25
ok ] F E522 X Hrac F 580507 '8 20150 e g s 3092 LA LR
(ER) 5B RAEHFESE BGFH IR 08095 e LEEDEH R 2
O AESE B (e BT BB fovg 11200.9) 0 2 B
M2 B 15 5+ 5 P £ ¢ 32 7120.050 ks ch & £ E 4cASHRAE and Title 2421 % &
A B A A MOY0.75 0 SRR E E < IR Eng Bulp S L 0 A < R &
EHE 5082 HMEART) -

LEED 2.2(2005) < § it 2 45 BE o & * SRIA B~ (% & H it & 5~ #4554 5 ot
Bz BARE o HR e

1. RE2 3" RETSDA & B RFEDISRIF it M3078(M B 5 78)/29(A 1
£ 7R)

2

)."
2. Rt e kB ER IO EF50%
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(=) Sy FHY 4B &N %k BT 6
WaeE A anTy P 5 eQuest p E 10 B HFESZ A ETEANE TR
oo Z A E RS G 2 12500ft%( A)) 0 HoERANF IFIEE A G SR R
LN L S BEMAY BB o EE U B% L IWmMEK > o
X TR > e glcs BE 4G hF 545 (0.1~0.95 B2 0.1) 2554
% (0.1~09 4 01) -
= B R A W AcE) 2-6~2-8 1 £ 2-7~2-9 475 o d HUREET

G BRI AR B i e G A BTE AR AR S R e @ R o
Hop s % 8 4 B nR S 2 g S R R iR - Reno AR
b5 OB ST B TR AR S Aok BOR S R ST OET R TR R S ok g o
Bola s o bk 2-9hF ek REF A THISF S 08541 09 (FoF i 01):

P

BTE A E K 14.766Mbtu s @ ETE R Sf5d 01342 0.2 (5545 5 0.8) BIE

TEAVETE K 20.748 Mbtu 0 H atk X G S M Al a2 B o

T R 2 B FE M S 01 5 5 01 Z HALiFE &
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Cooling Load on Roof (MBtu)

(FH & o :

Cooling Load on Roof (MBtu)

(FH &R :

B R ARG it
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—O—— emissivity=0.1
—@——— emissivity=0.2
—FH—— emissivity=0.3
—l—— emissivity=0.4
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——O——— emissivity=0.1 _
—@——— emissivity=0.2
——FF—— emissivity=0.3
—Jl—— emissivity=0.4
—<&—— emissivity=0.5
—@——— emissivity=0.6
——A— emissivity=0.7
——&— emissivity=0.8
—~/—— emissivity=0.9

300

Cooling Load on Roof (MBtu)

200

100 |— ’ —

| | | | | | | |
0

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
Reflectivity

W28 EEHAHEELE2Z BT (B2)
(FHRXAB  AREFRIWARNFGELTL2AGL R A FE%E)

L2TAR RN AT ETE o FRELMG (S2)

&

F o3

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0.1 |33958.14|31653.36(29712.05| 28036.1|26565.86|25260.18|24095.14|23048.68|22103.18

0.2 [31244.62|29124.33|27338.06|25795.17|24437.33|23237.17|22167.67|21207.05/20339.56

0.3 |28505.33| 26572.1(24940.24|23527.83|22289.28|21199.53|20223.47{19351.02|18563.69

0.4 |25740.12|23990.82(22515.45|21238.89| 20122.9/19138.92|18263.99|17480.34/16775.82

0.5 [22945.32|21383.22| 20078.5{18925.15(17935.57|17063.28|16291.15|15601.67|14979.23

0.6 |20109.46|18740.66(17584.51{16590.85|15729.52|14977.95|14309.27|13713.15|13178.72

0.7 |17249.29|16061.14| 15075.4|14240.47|13514.82|12881.58|12322.67|11826.16|11382.05

0.8 [14322.87|13357.37| 12553.4{11875.12|11294.45|10786.26|10339.19(9943.725|9591.463

0.9 |11356.61|10612.25{10005.65({9498.898|9068.471|8696.529|8372.989|8089.372|7839.037

(FHR&R:ARTRPHARF GHFRETLERED B A1 2%E)
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0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.1

42898.13

39438.88

36638.71

34169.52

32075.31

30237.36

28611.02

27154.61

25846.93

0.2

39268.87

36068.35

33431.71

31196.62

29258.42

27565.92

26064.3

24726.3

23525.19

0.3

35906.74

32645.5

30225.68

28174.03

26402.33

24853.83

23486.79

22266.55

21172.09

0.4

31849.38

29170.97

26971.08

25104.57

23501.99

22105.82

20871.43

19772.4

18783.86

0.5

28049.15

25638.2

23652.64

21986.54

20558.13

19314.05

18217.43

17244.25

16378.12

0.6

24185.31

22029.34

20278.27

18815.14

17564.59

16479.24

15531.34

14693.53

13947.65

0.7

20220.27

18343.36

16836.94

15585.75

14527.28

13616.19

12820.7

12124.82

11506.86

0.8

16150.1

14580.97

13336.73

12318.59

11465.82

10738.25

10112.85

9566.582

9087.833

0.9

11992.41

10763.93

9815.477

9058.631

8441.233

7927.922

7489.255

7114.833

6793.533

(A S :

A ETER

% 2-9 4

EERAETETE 5

PRARFRECTL2AEN R AT A%E)

i 2

F i3

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0.1

42603.63

39660.33

37172.82

35030.61

33165.14

31521.76

30060.63

28751.27

27569.92

0.2

39167.18

36441.74

34139.6

32160.2

30437.69

28922.8

27576.16

26371.28

25284.98

0.3

35695.05

33187.94

31072.69

29257.14

27679.92

26295.28

25063.76

23965.94

22978.6

0.4

32185.24

29895.58

27970.42

26321.52

24892.31

23637.28

22526.73

21543.15

20650.14

0.5

28635.02

26566.18

24832.55

23351.9

22072.38

20953.27

19965.53

19086.84

18299.75

0.6

25041.2

23196.05

21657.48

20349.24

19222.93

18243.27

17380.66

16619.57

15940.41

0.7

21400.98

19785.84

18447.28

17317.93

16352.59

15519.02

14791.14

14148.7

13578.35

0.8

17718.2

16343.39

15219.09

14279.27

13481.86

12800.7

12209.86

11695.51

11246.68

0.9

14015.49

12900.06

12011.05

11279.17

10671.37

10160.22

9725.951

9349.288

9018.708

(TR LR 4

i@agiﬁ?;\‘.ﬁlﬁ' FiERT2ER

E& k=

2 Ab
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22104 B E&NwE (54)

i
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
F o

0.1 0.00 | -6.79 | -12.50 | -17.44 | -21.77 | -25.61 | -29.04 | -32.13 | -34.91

0.2 | -7.99 | -14.23 | -19.49 | -24.04 | -28.04 | -31.57 | -34.72 | -37.55 | -40.10

0.3 |-16.06 | -21.75 | -26.56 | -30.72 | -34.36 | -37.57 | -40.45 | -43.02 | -45.33

04 |-24.20|-29.35 | -33.70 | -37.46 | -40.74 | -43.64 | -46.22 | -48.52 | -50.60

0.5 |-3243|-37.03 | -40.87 | -44.27 | -47.18 | -49.75 | -52.03 | -54.06 | -55.89

0.6 |-40.78 | -44.81 | -48.22 | -51.14 | -53.68 | -55.89 | -57.86 | -59.62 | -61.19

0.7 |-49.20 | -52.70 | -55.61 | -58.06 | -60.20 | -62.07 | -63.71 | -65.17 | -66.48

0.8 |-57.82|-60.67 | -63.03 | -65.03 | -66.74 | -68.24 | -69.55 | -70.72 | -71.76

0.9 |-66.56 | -68.75 | -70.54 | -72.03 | -73.30 | -74.39 | -75.34 | -76.18 | -76.92

(FRXBAEERPHNARNFEELT22RA8R 8 A 25%E)

22211 AR E&ER»E (o7¢)

R oo

0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

0.1 0.00 | -8.06 |-14.59 | -20.35 | -25.23 | -29.51 | -33.30 | -36.70 | -39.75

0.2 | -8.46 |-15.92 | -22.07 | -27.28 | -31.80 | -35.74 | -39.24 | -42.36 | -45.16

0.3 |-16.30 | -23.90 | -29.54 | -34.32 | -38.45 | -42.06 | -45.25 | -48.09 | -50.65

0.4 |-25.76 | -32.00 | -37.13 | -41.48 | -45.21 | -48.47 | -51.35 | -53.91 | -56.21

0.5 |-34.61 | -40.23 | -44.86 | -48.75 | -52.08 | -54.98 | -57.53 | -59.80 | -61.82

0.6 |-43.62 | -48.65 | -52.73 | -56.14 | -59.06 | -61.59 | -63.79 | -65.75 | -67.49

0.7 |-52.86 | -57.24 | -60.75 | -63.67 | -66.14 | -68.26 | -70.11 | -71.74 | -73.18

0.8 |-62.35|-66.01 | -68.91 | -71.28 | -73.27 | -74.97 | -76.43 | -77.70 | -78.82

09 |-72.04|-7491 |-77.12 | -78.88 | -80.32 | -81.52 | -82.54 | -83.41 | -84.16

(FHRXR ARERIWARFRERLRTL2AFLET A HTE%R)
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SRR R 2 A

22124 R ESm%wE (B)

s
01 | 02 | 03 | 04 | 05 | 06 | 07 | 08 | 09
R

0.1 0.00 | -6.91 | -12.75 | -17.78 | -22.15 | -26.01 | -29.44 | -32.51 | -35.29

0.2 | -8.07 | -14.46 | -19.87 | -24.51 | -28.56 | -32.11 | -35.27 | -38.10 | -40.65

0.3 |-16.22 | -22.10 | -27.07 | -31.33 | -35.03 | -38.28 | -41.17 | -43.75 | -46.06

04 |-2445]-29.83 | -34.35 | -38.22 | -41.57 | -44.52 | -47.12 | -49.43 | -51.53

0.5 |-32.79 | -37.64 | -41.71 | -45.19 | -48.19 | -50.82 | -53.14 | -55.20 | -57.05

0.6 |-41.22 | -45.55 | -49.17 | -52.24 | -54.88 | -57.18 | -59.20 | -60.99 | -62.58

0.7 | -49.77 | -53.56 | -56.70 | -59.35 | -61.62 | -63.57 | -65.28 | -66.79 | -68.13

0.8 |-58.41|-61.64 | -64.28 | -66.48 | -68.36 | -69.95 | -71.34 | -72.55 | -73.60

09 |-67.10|-69.72 | -71.81 | -73.53 | -74.95 | -76.15 | -77.17 | -78.06 | -78.83

(FHRABABEIRPNARFEELET22AEL AT AHARE)

PE AETRAREAETUSASEL AN - BT U BR T3
umw«,ﬁ%ﬁ%%;ﬁ@?’éﬁ%@%QPZS& FARAETEZASF A S
A e Bated fiHrB 29 2837 iB) SRAF IS FR > T AR Fa
5 12500f%(= 25) » seeh Sl s B8 M 45 ehF 85 (01~09 B 0.1)
#iE et S (01~0.9> B 01) o ¥ % 4B 2-10~2-13 M 2 £ 2-13~2-16 #F
=

B 25T AR TR E 6 ° 4 B S84 BE 2 F 2 L84 E
SR £ SRR A Tl SR R g

B T -G h o RERHABHETNETRAEE KT EHL ETAE

m*tt

LHPE %L RRARET GG e I ETEREREL A S

PHOHRERIRF I HAETATL IR 45 GHIHAETH
17, 530 2

v
5] -

Ty
( .
g

N

\\

f TER o Bom 0 A 213 R R REa Mt e EREHFY 0.1
H4ed 09 (F8F 5 01) 784155 K 12243.36Btu/ft> (*5 4 33.17%); @ &
e BREHFY 014 x 09 (F &3 5 0.1) B7E4E S 1 12387.38Btu/ft?
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(%% 1€ 33.32%) ¢ G BTEE 4 d 01 #4c: 0.9 (§F5% 5 0.1) BIETEH
97 1% 23951.81 Btu/ft2 ("5 14 64.9%); @ k& » E7EF st d 01K+ 1 0.9 (15

B4 0.1) BB TE A E ' 4 24194.9 Btu/ft? ("% 1< 65.09% ) -
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W2 9DOE A E T2 AFRES PR
(FHRLR AR RYNARNFRFELTL2ASTRY S 2%RE)
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W2-11 A B EHAHAEFLEL LB (L4 di %)
(FRER: ARFRPNARFEHEAT2L2AEE B S a%n)

40000
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b ——&O—— emissivity=0.1 i
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W2-12 4 BRPEHRETLEELHF (F2%0 K5 %)
(FRKR A BTRPTARF GFET LS RGBT S RHR)
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40000
I I I I I I

—O—— emissivity=0.1
—@——— emissivity=0.5
—FH—— emissivity=0.9

35000

20000

Heat Gain on Roof (Btu/ft2)

15000

10000

5000 (—

o |

M2-B3AEFRAHARTELZEE (B2 a3t %)
(FHRXRARERIARFGELTL2AET R A E%E)

2 2- 134 EEHCBAETHE G ﬁ%@@?ifgﬁg (%2)

Btu/f2 La o Btu/ft? & e
i5 o 15 5 ¥
F bk 0.1 0.5 0.9 kg 5 0.1 0.5 0.9

0.1 36905.45 | 293749 | 24662.09 0.1 37170.44 | 29544.32 | 24783.06

0.3 31058.9 | 24669.93 | 20685.59 0.3 31272.99 | 24808.61 | 20780.41

0.5 25119.96 | 1987143 | 16638.12 0.5 25279.79 | 19971.93 | 16701.99

0.7 19065.79 | 15004.14 | 12558.69 0.7 19156.96 | 15055.7 | 12592.49

0.9 12953.64 | 10142.52 | 8517.651 0.9 12975.54 | 10151.64 | 8519.003

(FHARR ABRETRPWARFRELTLEATR R A 78%E)

A2-UAEBTRHREAREEC RELEGR (54)

Btu/ft2 La Btu/ft? B
5 5 ¥ 5 4 5
F o 0.1 0.5 0.9 Fobt 0.1 0.5 0.9

0.1 29229.87 | 23353.71 | 19683.76 0.1 29181.88 | 23307.15 | 19645.3

0.3 24695.48 | 19760.87 | 16693.2 0.3 246379 | 19724.85 | 16657.39

0.5 20071.14 | 16106.66 | 13656.63 0.5 20034.57 | 16077.87 | 13634.26

0.7 15353.2 12370.75 | 10554.16 0.7 15330.01 | 12355.14 | 10537.6

0.9 10438.25 | 8550.023 | 7427.154 0.9 10429.74 | 8542.048 | 7418.976

(FHER ABEBFRPNARFEFETLE2AEIRT A HERHE)
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222154 RBAMBREZEnnE (F2)
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1. Conditioning (ASTM G154, cycle 1)

'l * 24 h total duration (2 cycles)
il 1 cycle =8 h of UVA (0.89 W cm™), temperature 60°C
+ 4 h of water condensation, temperature 50°C

2. Soiling (spraying of soiling mixture)

» Spray a mix of black carbon, humic acid, dust, and salts

« Target wet soiling coverage of 10 mg cm™
» Evaporate water by heating with IR lamp

3. Weathering (ASTM G154, cycle 1)

» 24 h total duration (2 cycles)
e 1 cycle =8 h of UVA (0.89 W cm™), temperature 60°C
+ 4 h of water condensation, temperature 50°C
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Pl dmilp it h - e B AT R MR L ERIR AR FIRBYREE
2 i Bp e
231 2 PRIFEERY 2R G for B
iy a2 ®REKA RIFF s B
X fE bR B ASTM E 903 i A TR g7 kR P E
xR R b ASTM C 1549 THAIBE X PR | F %S
* FB g 6 R 8t ASTM E 1918 PR B eI
RE R L CRRC Test Method #1 | # 33 = 15 & kf’]‘—, PR R R RIS
Fuif Bt ASTM E 408-71 W E B 8RR T &%
Fif B ASTM C1371 %% £ R & i
S F ik ASTM E 1980 £ (3FE)
AaatiEltE A 1§55k &  CNS15200-7-6 5 P PR E
LamtiEi s A 1dpsk B|  ASTM D6695-08 G HRE
C1aigla A1k B 1SO 11341 Lo TR
b ek T RS CNS1183 AR AeaE R T SRR F®RE
(FHL kRt 2P 7 )
¥ - SRR EEARE

AEFEHP W

=4z ASTM E 903~ASTM C 1549~ ASTM E 408-71-ASTM

C1371 ~ ASTM E 1980 ~ CNS15200-7-6 ~ ASTM D6695-08 ~ 1SO 11341 ~ CNS1183

PR L2 R BRI RIS KGR RP AR F o o o

(- ) ASTM E 903-96: Standard Test Method for Solar Absorptance,

Reflectance, and Transmittance of Materials Using Integrating Spheres

ASTM E 903-96 #_

R E-T

L

P UL E AR KR E PR A B T

7. % o i B ASTM E 903-96 &_&
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g A A E P2 R R T
(i & §&[F 240~2600 nm) & A E B IE PRl L £ F - L f1% b s EE 2 A
LB T(A)EF HE o(A)E» TR TT K@ LB sF T p kE BHF pp
REATF @ o

1,= Y S, x ALxT()) o

A

P =35, x oxpl) .

e, ~1ot, - p,
HY S, xAAT d B2 4 5 W o

%32 xH#nAES, xALHE £ (1SO 9050)

AEMM) | S, xA1 | AEMmM)| S,xA1 | AE(m) ]S, xAL
300 0 520 0.015357 1000 | 0.036097
305 0.000057 530 0.015867 1050 | 0.034110
310 0.000236 540 0.015827 1100 | 0.018861
315 0.000554 550 0.015844 1150 | 0.01328
320 0.000916 560 0.015590 1200 | 0.022551
325 0.001309 570 0.015256 1250 | 0.023376
330 0.001914 580 0.014745 1300 | 0.017756
335 0.002018 590 0.014330 1350 | 0.003743
340 0.002189 600 0.014663 1400 | 0.000741
345 0.002260 610 0.015030 1450 | 0.003792
350 0.002445 620 0.014859 1500 | 0.009693
355 0.002555 630 0.014622 1550 | 0.013693
360 0.002683 640 0.014526 1600 | 0.012203
365 0.003020 650 0.01445 1650 | 0.010615
370 0.003359 660 0.014313 1700 | 0.007256
375 0.003509 670 0.014023 1750 | 0.007183
380 0.003600 680 0.012838 1800 | 0.002157
385 0.003529 690 0.011788 1850 | 0.000398
390 0.003551 700 0.012453 1900 | 0.000082
395 0.004294 710 0.012798 1950 | 0.001087
400 0.007812 720 0.010589 2000 | 0.003024
410 0.011638 730 0.011233 2050 | 0.003988
420 0.011877 740 0.012175 2100 | 0.004229
430 0.011347 750 0.012181 2150 | 0.004142
440 0.013246 760 0.009515 2200 | 0.003690
450 0.015343 770 0.010479 2250 | 0.003592
460 0.016166 780 0.011381 2300 | 0.003436
470 0.016178 790 0.011262 2350 | 0.003163
480 0.016402 800 0.028718 2400 | 0.002233
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490 0.015794 850 0.048240 2450 0.001202
500 0.015801 900 0.040297 2500 0.000475
510 0.015973 950 0.021384

(FH KR : A7 ER)
I3t ikyx ASTM E 903-96 #7% & 03k & A4 #7if ¢
k[T O K[ b kA kR R B
1. 2Rl & 4 B : 240~2600 nm - g5k & - F monochromator f- & grating
wit e
2. ki E(Detector) : :Tiz 7t LIS Pbs SR L & 4 ket e 22 KR o Kb ke
OOk RIE T B/ 150mm A P R T B
T2:Pbs(tewE)FERE £ 7 8 AR o sradF Pos B R R L E R
2 Brg B L5 - 2R o Flgt Pbs PR B A KXY L F AR
HETRHE R AME A HERF LG T
3. FFEEPRIRBIEE B EH 2 AT L AT F 3 1.0%T 0
L3 VR L IR E S HRD G o
L3P REHF/F I RERALFRZET NIV RS -
Detector /g ¢ Pbs *73& 3 PMT » (e & & B4 13 52 Bjop B 238 2R
FAR WP I EE A RF L 2 REPTL > PP RFHFTLEN
kK REEAEpFE M L FE  EAIHLILEER o
4. i F VR B A T 150(W)x150(H)x100(D)mm 12 o
ARG Rt B (REARS o BR B RAR])
5. RETRE
a W ALkE  TEE LA BESE 10nm I TR ETHETA
¥ {247 £0.3nm -
b. iTic bk F : PES AAP HEFE S0m M TR ETHIEAR -
S5 REETRIOMM T A RBERFEDRZE Fo
6. AEITFEM
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ka4 B2 KpIET
a. v AKE iO.an
b. it %% : T1.0nm
C. BFHREFAERE i
6 CRRERIZARE G R4 o
7. R ERIRM
a %47 ak%: L01nm
b. Tk %% : T05nm
T RRERIZARE G R0 A o
8. kik:
a. B v RkTE o
b. ¥ ATt kR T K& P e
C. kRAET pdiriksta o
9. RIEAAN e FBEHF(%T) > & 55 (% R)fox % 5 (Abs)
10. ik B 45 B -
a. T tadEkc 03 5.0Abs -
b. &t /F &% 1 03] 99.9 o
C.omlx @A T10%p o
d plkmE iy T05% I p o
10 T2 RELERFEFEMHERL Ko
11. A& p # et 5 2Channels 12+ > & | P 0 %% 100%fF F - A& -T
#\ & (Baseline Flatness) < 1 0.008 Abs -
1l AMp ffen PR o 2Channels 2 B4 R B2 Rl i R
43 AamT R <T0008Abs ¥ £ R E2L HERE £ o
12,  ARIETA © £ 0.0005Abs/hr 12 p o
12 R KRB HERE Ko
13 R EF it g 2 jE M]3 1502 F St

(= ) ASTM C1549-09: Standard Test Method for Determination of Solar
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Reflectance Near Ambient Temperature Using a Portable Solar Reflectometer
ASTM C1549-09 & fgers & 4% 3% < B dg & & 555 2 0 REE R E LG
TG ihk S5 o ASTM C1549-09 R 2 g Rl Bk & FF 4 BFERF » B %4
¥ ¢h 5k (380nm) ~ sk (500nm) -~ iz sk (650nm) 2 E i iz ¢b sk (1220nm) e
Zofe B A1 ¢ E SPFOL R LS N FRIRE R i o ASTM
C1549-09 %+ i * chik Bho™ Bl #77 > £ &4 5 = < §84 ¢ £ P45 5 (measurement
head) ~ @?ﬁi%]fsﬂ(connecting cable) 1 % ﬁi%l It 4 % (readout module) - & p|#EEE 5 2.5
D4 BT en[f]A) sensor o BRI R AR o % JE X AT PR ER 0 ] o B RFEE P
¢ E- Bk AGISER AR RREFRDYRE o ASTM C1549-09 14 =
A CBEHF I ERRFTRF SRR T G hF 52 FREEE S D
B BT R RIE R P Eaplt2r ASTM E 903-96 #7240 f- ek 38 ik 2 &Rl % 2
AR B3 < o 4 3-3F ASTM E 903-96 ¥# ASTM C1549-09 &4+ # 7 e 43L&

FOATRRILF ME ks LB

W3-1LENTBHEHFHFERRE

(F 4 %k : Devices & Services Company )
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AR A 4 E L e RIAE

% 3-3ASTM C1549 &2 E903 2 F ¢ F ERliE L R &

o S %L E903 C1549 C1549-R903
A 6.0 5.8 -0.2
B 13.0 13.9 0.9
C 26.0 28.9 2.9
D 34.0 35.6 1.6
E 47.0 49.5 2.5
F 74.0 76.0 2.0
G 83.0 84.7 1.7

(FHR Xk : 275 FR)

(= )ASTM E 408-71: Standard test methods for total normal emmitance of
surfaces using inspection-meter techniques
ASTM E 408-71 E3P H# £& » £ g &+ 5 2 £ B> 2 > ASTM E 408-71 &_%=
FHREPA 2P RAE TR AEHAL  RBERE LR 2RI 64
Bl 187~ b g odt > IgR* SRR AR L PRI R GFREL S EF
W p(A)ed Pk f@m30 Bt L2 A kE HF o(L)E 2 T AT £
@A F o pn o

130
%-%;mm (3-3)

Ao E R B ATF ap =l- o o P lE S E S LR

SRS YT E LT SR

&

o B g 2 R A

340 m RE2 EPRLEAE 35477 o
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%34 B4 IR F 2 32 % (1SO 10292)

L3 T B
0.03 1.22
0.05 1.18
0.1 1.14
0.2 1.10
0.3 1.06
0.4 1.03
0.5 1.00
0.6 0.98
0.7 0.96
0.8 0.95
0.89 0.94

T3 4502 B0 Alicr 711" AN FBA 48 L E

(FA Sk : h g £

3 M7 & ASTME 408-71 #7173 & &k i 2 4e™ #7if !

o 455 R Rl R B AR

1.

o

f247 & EY & %0 0.5 cml(standard) o S/N vt iE < 3t g 5 5 24000 ¢ 1
(1~ 48:p] & > peak to peak) -

®H 2 kR E SR SRR K RS 2.5~25um -
REFEA T Wl VARG R F RS

3x3: %+ ASTME 1585-93 o o

RE 2 g EFEAE0SUM LT > F ook & B A A0 1um T > ¥
T F B R o

RIS R R DRk S SN E U A2 KSR G H L P T2 o Pk i

Bos Bl TRz s 2 RO1%U P > FR2ZHFHRE S 05%M PN -

CARERR A RERZAEYRIBAL > EASERERFZ S E T A

XERAE 0.2um P o

A GRE BF 2 Pl U RAE RE 2 AGEHRL  RRER SR 22

M &R ) 2 1002 ~ 5 & PR S o
Bk LTI ) B T AR R AL AL
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Pk w4 & 1L He R g

0. fiH AU F Spp 0 HALF SF TS5 0980 T b RS

235 pRF i RiFHF 2L L RF HFERZRTAE

No. P No. B E
1 9.5 16 14.8
2 6.7 17 15.6
3 7.4 18 16.3
4 8.1 19 17.2
3) 8.6 20 18.1
6 9.2 21 19.2
7 9.7 22 20.3
8 10.2 23 21.7
9 10.7 24 23.3
10 11.3 25 25.2
11 11.8 26 27.7
12 12.4 27 30.9
13 12.9 28 35.7
14 135 29 43.9
15 14.2 30 50.0

G REN-EE 2N

(= ) ASTM C 1371-04a: (2010) el: Standard Test Method for
Determination of Emittance of Materials Near Room Temperature Using
Portable Emissometers

ASTM C1371-04a& R fpe ! + ;R HFERRFERTEFET L35 &
PTG ey S5 o ASTM CL371-04a#7 * o™ 3% £ v #5258 k£ Rl
bt o IR FHFERREF S 7 A F AT LG s £ o & F (differential
thermopile radiant energy detector) ~ ¥ 4414 44 B8 ~ ﬁ%] IR~ FE i e (heat sink

stage) 4 & S {RMERE o RN FH T ERIRF T L BA-BI3-2 - B33 ¢

MIGH EMITTANCE
DETECTON SLEMENTS

LOW EMITTANCE
DETECTOR ELEMENTS
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LR SRS SN

B3-2 H A EHFERRELETILEW

(F# %k : ASTM C1371-04a)

Emissometer measuring head

Detector

Y

Specimen

W33 AT HATHFHAEETEETRTIE

(FH %k : ASTM C1371-04a)

ASTM C1371-0da#4x* 22 R > 2 5 HE B2 > AL RF 2L R F
b RBREREEF SRR R TR 2 T R Rl
L EAVEECEE PRI E e

,%«&r’"’-‘ :
1, BB gt Mip st 2 R E R L B dgiret o

~E

2. BB E 4B @Hﬁﬁ$$PP%B%@’£\ﬂ%@ﬁm?@ﬁ
3. M AEE A RERE P E R0 BRI NEERNTR
4. F1* Vi = €1ow X Vil €1 > FEZLE B 01 20 104G 5 R M2 12 erfiy ) 7 R 22
FETRIETAE S FRIEATH B4 OB EA

5. i bt R B R TR B e b B Gi ) B FRREE AR AL o
6. M Bl A B EHFRERE LT P RRNEEHATREV, -
7. ARG Eoel B EREE I ERNBERITREY,,
8. FI* e . =V xen !V, @ &EFRREE RS F -

spec spec

(= ) ASTM E 1980-11: Standard Practice for Calculating Solar Reflectance
61



Fe A0 it A & L2 PIAE
Index of Horizontal and Low-Sloped Opaque Surfaces

* B F 4 15(Solar Reflectance Index)® - .5 & B 70 & 85 &2 4§ 8¢ 5 -
Bag e * U H X ETEE A G R R o S B MR T R0R A R B D2
WEie (F55=005 $555=090)> 1005 =% ¢ L6 (F 5+5=0.80, {5

, T T
5 3=0.90) o % 1 F SRR & 25 5 SR T LT P B 7
(Tblack _Twhite)

BHA2ZSRIG DG =0 4 d kR Z =259 & FH AR =282 B ER
=6~ 48=56 - v ¢ EPDM# % =84 ~ v ¢ -kK;£ =90 ~ ¥ ¢ PVC=104 ~ v ¢ % 3!

=100~107 -

T L S T R = R |
Henmt iz Rk o 4 NE (RRVE) REAE X F RS AL AR (SR
RE) B AERRS A FRGAE o ABREIRGE R CReE gk AR R B BTk
Poo RIFIHFRRE AR FEOTHOR S B IR MY § iR iE 2T chdtiz i o gt S R T
P ARRT A G oA SNEERINES fA > HpRESS 2 4 W & ASTM G155-05a:
Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of
Non-Metallic Materials. 12 2 ASTM G 152-06: Standard Practice for Operating Open
Flame CarbonArc Light Apparatus for Exposure of Non-Metallic Materials. ® 3 4p i
BRRF o §F RGBT LEF L A EHATRIT M
(B0ONM-1000nm)$e 3 » # #4 % o e jE i k3 m 7 > 4 5B end oh k@ {ow Lk
Bk BE k2R BT 0 A h A(800NmM-1000nm)d e 0 B A E o kA 2 o
GONENRFEEIRG AL KRR BIRIT SR BRI R o

GoNVE (RRNVE) R Avid T SR U] AT R (ARGNVE) Bk
R TR RO RAE o Ad NE (RREENE) BRI o d At g R
B (SANE) KRR T - S F R R R RAEH TS 0 T

PR g AR (RN ) M AR dR BTRR R FE A R AL o 139540 M '\’}gk%ﬁfr - ¥
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a2

’¢ %;L"-»i

)Fﬁrﬁ%tﬁ'il“‘a%}}a

F) &2- ¥ g% i 1000 ) pFeng 58 E (RRNVE) B

FRE R o K h LR R PPN T

iz

FZRRGREEE 2

\"1‘

EERE LT

SR ErH A M ERSR PAR FR o BE

B B P oW ARER D 2

i g (AR R A K R Sk Lt it p ok R BT R

LT H N IRER 5 EE A S (L REE S 2

TR TREE
4364 FERR 2R

1§ 98% °

Pk o BT LR ¢ IFAL 0% 5

% 5 AERFFE IR NEETEE L

B AEE LR

ERFAE

oigyj ,;;«.g

L 5‘1 56;
AR

Florida :#5 & & 0

CNS 15200-7-67%
- R —

1SO4892.2-1994

$76 2% sz | S N GB9344-88
5 B Efp i — 4 ;i %5:‘;?2 PR kR
sipes cadgg | T R
sth GRS |
05 5k )
AR T IR
kiR | (A B)R haEE | (A B)% A P
AN B A T fe e i%ﬁ B A T e ggga "~
290nm-400nm & | 290nm-800nm ;& | 300nm-890nm &
R 2B F iE | R2RBad FE | £ pF o E3# 51000
o #FO0W/m ¥ 5 % | HLSOW/MiFE & | +200w/m iF 5 %
—;‘;,%‘f;z* 5 *T‘fv TR
1L 1L >
o K <1' ,‘;f N - ,2; W | BT EARS
) mg/L,’J\m%@—» <1mg/L,7J\m5§'—1 P
w <2 uslem <5 slcm i
2 L8 8 B (65+2) | 2 £ B (65+3)
" B R C 2 (63+2)C, ¥ 1% | C=(100+3)°C,* | 248 B (63+3)C
0l e 57
| mHER 40% ~ 60% (50£9)% % (65¢ | 65 1 5y062 1 4
5)%5\‘ o P
- ——
B gy | (BH05MING02E | (18:05min/(102: f;ﬂ:}fgrﬁm';;
. 0.5)min 0.5)min “
2 o5 i P S ek &
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PR Bk w4 R R BT Y

ey ;fj A Mﬂfr
Y= 1 KA ANE R &
)24
B

(FA %o 5% )

RS AR 2R T 60 B G152-06 ¢ AL fEHCER I 2K RE
drd 3-T#rm o B @ cyclel 5B KA * hf ipiE i ocycle2:d ¥k hE bR
2 eRE o cycle 3~5 W R ALY G F PR A LR 2 BEm S o AW AR T hf
i iE E H i (T 102min 245 F R 63 (+3) CT™ kg% » &£ F &7 18min &
PEAVE R T RRE MR ER o W 4 MR (R RNE) R A X TR R
WP RE G 1000 ) pF o BREHREFRERECLET LG B A E AP R

ORI E A NVE (ARGVE) R e E M EBS2 AiE o

% 3-7 ASTM G152-06 2. #-$ 3K 2§ i if it

cycle Filter Exposure Cycle

102min 22 48 & 63 (+3) C™ Bk » 18min
A AR R T R E & koK
102min 22 48 & 63 (+3) C™ &k » 18min
A AR R T R E S koK
90min A2 E R 77 (£3) C ~ ¥R R 70 (¢

1 Daylight

la Extended UV

2 Daylight 5) % B& sk » 30min %ﬁb—#'lfﬂfi"r%%ﬁvﬁ#*
102min &2 48 B 63 (£3) CT &% > 18min
AErAER T Rk E Aok o F RO E %
3 Daylight

PR L 18 B e RFAATHRER 24 (425)
'C ~ AR 95 (£4.0) %T AR X 6 ] pF o

102min &2 E A 63 (£3) C™ Pk » 18min
%ﬁﬂﬂ&*%%ﬁ%%$oﬁé9ﬁﬁﬂ$%
PR S 18 - Bé': 2 ER 24 (+25)

C~$HBAE 95 (+40) %™ APRE 6] FF o
64
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FZRRGREEE 2

TREAERFERER 63 (43) CTRE 4 A

4 Daylight ERE R T ok
2 | PFAEZHIER 63 (43) CTRE 12 /P
5 Daylight

A FLR R T PR R 2 ok

5 Window Glass | 100% >R &+ 2 478 & 63 (+3) C ™ Pk

(FH &R 221 FR)

(= )CNS 1183% & gt 3 (7 ok [4.355)

CNS 11838 r1iple 4 & 6 o RSk R T & * 24 B AR M & > % (750250)W 7
BRI RAVFAAPF R K AR Y o MREEE N 28 B K T A (4515)
C 3ol GBERiR 230 MMy #4p 26 » 202 5 o 6 v KR > 4 1
b pe st 2,0000) pF o

(C)pRFFERH

PARFEECIHRIZIREALHEY 3221 B BT ARFizEF %
AP ERRRREFGEE ML OFHFTAROAFEHE G o p o
R P RAAT @S s FRE R IRV UE B R @ p AR
FoEEt REOPEIEARFTEEL 0 - BFRTE = E L TR o
SRR GEEI TR ER - ER DR FGRER R RS i o

(M) Ko RBF e X F R

129 C.Decker(2000) £/ 3 # A7 R ERME B ARBF 7L s
g 2§ ea BPE NP ETT > 4ol 34 907 o F AT R
hER i RS AS RIS e RS2 W SRR P AR T F o KRR P e
FERAAN T F R A RBREE S B EEA A A R T o AR g

AR ETEE S YEVUC ST L SEEEE F RN Y S 2

MRERETERIE P A RP P REAp I Rt AL St ka 2w
RN o KA RRFE e PR LR PR kR &
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E5 3 T RS AR VRS
Bl S B R etk o G M b e Rk R B B AR Rk ) e T A

i
it

1 5 amizERS: Rt REEtE P B RAAR T REG
12UV S HCRR S B R A2 BOR 0 A R R L SRR R AR F B R
FRBASBY SR T PR F R A RS PR A 4G

FHRG R opit BRI AF L E

1.5

-
o

Absorbance

ot
o

Wavelength (nm)

W 3-4 %t RHPBEHLFEFLHEEF

(F# %k © 2 g fram)

W]3-5% ¢ M mtizEk s

(FHR kR *mg ER)
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R EE o 2

FI3-6% tsg g frgpipe §

(FHR kR : 2P FR)
2.5 Bty 2

L #oRskt e s ki

2. WEshiE R BiEe

3. EFE-AERRFER

4 THBeEE LN MFEF % -

5 EAFHIM3~4 EIKTZRIFR -

3R T -
Voo g ERERAEG T Eid UVED L s AR
VOB RESGE ST o M P R AR

Vioopr - g I R AetigaskRg b oo

A Pt WA RBF R LR R G R ORFEEFEK TS Fa
AR ERY EEHE o PR UVA-340 2 UVB A @8R ¥ AR * o
UVA-340 ik tEd & % oh S0k 8 Bl 97 < 15 6 kgl 4p g > 5 %) &k & 360nm
Feo @ UVB ZiRPIEAA T * ARFHEELF%? - F UVB Fikt UVA-340
FihE A sk R { B 2 UVB ik & ) 3 360nm it i‘_ﬂi%] I g I H

ERTETS TS I E TP
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PR Bk w4 R R BT Y

T

Fei e RIS R X

o AR AR R (b

R T Iy T LT R RS Y

IR € A4 S Ll ov}%;}j%é}?k%ﬁfp—gfg% 2| pEhy ko s fo

BE DRI HL IR
LS NS Ak W,

FRIET Y SRR §

gL 2wt ig 4 o

R F] oo

% 3-8atigRlFEIZ2Z R

_ﬁ@z it o Lb*j;"’hj,' {quo }%ﬂpﬁ\tyéc

LU - I S N ek bR el SN VAR LA S F IR E s F P
A FNERG AR X T %A AR 2 KPR

sk

P ARE 5 et g R P
ASTM G7 1ISO 11341 ASTM G155
CNS 15200-7-5 CNS 15200-7-7 CNS 15200-7-6
PR JIS K 5600-7-6 ASTM G151 GB9344-88
ASTM G154 1S04892.2-1994
JIS K5600-7-8
} . ) 0~2000 /] p* 0~2000 -] F*
O E R 3#E (B - # : ;
A ( : (%35 4 (3 %3 1)
4 12 = 1] p¥ 83 = 1] p¥ 150 =
2 v} Ja)eo J‘ 7]5 E‘
1. B57 s vhipl 3 if*fzz " I = i
o sy ZEL S 4 ogeg
BH ) Fi}‘: “R 2. WEREF RS | }}i 5 ;;,\ oy
- R 3, it X L R
i E N
i e RERRERESES | gpny camy o na

(FHR KR 2 FR)
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ER Y § S S N RN T e

u\

-
4l

5w AR R ok 2 atiE A

APV ALY SORAEFERIREFR L > B K R/T L RiT
ko kiR E FTIR BRI ens b3 02 5545 Tk 83 20/8%
FLEFRR o d WY AL SRR KA IR S BN f vy bk r
KGR F R p ARG s WA g SN B A R RS PR S 500 ) RIS R B O~ R

Y oie TR R o 4ot 47 1 2000 /) PE o

y- L gE
AR AR AR AR E 0 A KRS fh e FIRRIKE Z R

4] AR B A 4 0 A% 5 10x10X0.05(£ ~ B~ & 0 cm)

fr7x14x0.05(& ~ %~ % »cm)a kKA AR 5 - 2 4 10x10X (&~ % >
cm) o
Wb 8@ % RDS % % 22 5L(% & B A& 1 50.29um) 0 I & * %k (-

BRI adkiE R OREMY o f Foankd M—EB AR kenT L35 o

R UL

X
APV E ALY EPIERE R RHREEG o Kb k/T L RiT 0tk
AR EFRILE FTIR BRI OE HF R L2550 T el 835 204
B FRIGE o d R AL LR R AT L RIS e bR

oA Rk At i sR Sk S 0 TR B JPIE 500 ~ 1000 ~ 1500 ~ 2000 ] pERS A OB O~

{5

B BEFER
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[T ) X R A ) ey

& 2GR B AR (SRR ~ KIRAR)
!
& 2R P AEAR R [

500/)~ 85
1000-)~ 85
1500/)~ 8%

QUV AT 4% 78] 3K
(UVA ~ UVB)

2000-) B

% B 2 At A RS 1'% 2Pk fE TR B 28 S

B 4-1 % ¢ et iz Rk B ol iz P Rinde

(FH %R : 2§ FD)

Bl 4-2 3 i2 § » ¥ 4 Rt iz 1251
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B % 2] 0 82.40 71.17 64.89
500 88.04 78.02 73.19
1000 87.73 78.95 75.31
1500 89.18 80.02 76.12
2000 86.38 76.36 71.51
A 0 56.38 35.49 32.67
500 40.41 35.69 32.92
1000 39.06 34.78 32.39
1500 39.35 34.86 32.26
2000 39.60 35.10 32.53
i 0 43.81 58.75 69.71
500 43.31 54.34 61.81
1000 43.26 60.66 74.49
1500 43.45 58.74 70.42
2000 43.41 59.06 71.16
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QUV(& B 4% %)

KIT{B’{— A

| BRd RIFRER | 7 Ak R s P o E B T AR B
Cu# | v (1) 0 97.92 90.66 88.96
500 97.13 89.14 86.81
1000 95.53 88.00 86.10
1500 97.23 89.24 87.00
2000 97.12 89.15 86.92
v (2) 0 68.21 66.53 69.00
500 67.11 57.66 52.58
1000 65.66 57.39 53.43
1500 67.47 58.94 54.80
2000 67.93 59.40 55.27
i 0 12.78 30.51 42.65
500 12.68 31.46 44.85
1000 12.89 31.45 44.75
1500 13.28 31.49 44.42
2000 12.79 31.14 44.16
| e BRARFR | 7Rk K s P b E B A bR F K
DR 2 0 95.00 86.87 84.34
500 95.56 87.79 85.69
1000 92.77 85.33 83.50
1500 94.62 86.85 84.79
2000 93.49 85.68 83.51
£ 0 58.42 53.52 51.53
500 57.32 52.50 50.56
1000 56.19 51.16 49.06
1500 56.87 52.01 50.08
2000 57.06 52.34 50.56
T 0 69.24 75.68 81.26
500 69.02 77.61 85.30
1000 67.71 77.34 86.27
1500 68.39 77.67 86.20
2000 67.73 74.67 80.93
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QUV(& B 4% %)

M [ gRd | BIERER [T AkF S [ p R ML [kt MEF o5
EW | o 0 96.54 86.89 82.72
500 95.83 85.78 81.34
1000 94.07 84.85 81.14
1500 95.34 85.42 81.15
2000 94.87 84.94 80.63
% 0 49.70 52.03 55.28
500 49.40 50.95 53.65
1000 48.85 52.13 56.37
1500 49.13 52.21 56.28
2000 49.01 52.22 56.40
ik 0 69.77 59.48 59.19
500 71.60 63.43 66.64
1000 70.39 61.28 62.83
1500 70.64 61.39 62.87
2000 71.65 65.39 70.58
B | BEY | RIERER | T A RESE | p MR ML | hME M
F 5 2 0 94.01 84.80 81.11
500 91.28 81.72 77.69
1000 87.99 77.98 73.45
1500 88.27 77.93 73.10
2000 87.90 7.5 72.57
K 0 70.01 61.72 57.26
500 38.53 46.34 58.33
1000 70.09 63.04 59.85
1500 68.07 59.65 55.14
2000 69.93 62.69 59.32
K3 0 79.94 75.89 79.11
500 78.30 72.19 73.16
1000 76.75 69.57 69.26
1500 76.53 68.68 67.70
2000 77.16 70.16 70.14
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| B | RIBERE | AR E S e Rl i R F b
A £ 0 19.11 34.75 49.92
500 19.05 35.30 51.08
1000 18.95 35.79 52.19
1500 18.54 34.38 49.75
2000 19.36 36.01 52.23
[ 0 30.44 49.57 52.02
500 31.13 50.49 53.15
1000 30.68 52.33 56.06
1500 30.94 93.94 58.37
2000 31.21 53.70 57.80
| B | RIBERE | ARE R Rl i R F b
B % S 0 40.92 35.69 32.49
500 40.42 35.38 32.30
1000 40.31 35.21 32.07
1500 40.64 35.66 32.64
2000 41.10 35.89 32.71
[ 0 43.51 56.03 64.93
500 43.90 56.75 66.00
1000 43.72 56.35 65.53
1500 44.04 55.95 64.45
2000 45.26 99.21 69.84
| PR | RIEERE | T AkE s PR b AT AR S
Cuw | v (1) 0 95.44 85.50 83.59
500 96.25 87.77 85.09
1000 94.57 86.03 83.15
1500 96.48 88.21 85.74
2000 96.88 89.49 87.86
o 0 12.67 30.03 41.71
500 11.86 29.60 41.96
1000 11.81 27.29 37.67
1500 11.87 27.30 37.69
2000 12.15 29.45 41.37
| BFd | RIGEER | T OAkE s potE St AT th SR bk
D g £ 0 58.37 51.30 47.40
500 59.02 53.91 51.80
1000 56.94 52.02 50.00
1500 59.23 54.03 51.84
2000 58.90 53.29 50.76
[ 0 69.52 75.52 80.89
500 68.38 73.85 78.74
1000 67.97 73.82 79.05
1500 68.77 74.26 79.22
2000 68.82 70.33 71.96
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S| B | RLERER | ¢ L KE SfE | p R M F | ik bR M
E % A 0 50.01 60.40 71.52
500 49.89 59.99 70.85
1000 49.35 59.07 69.51
1500 49.97 59.65 70.07
2000 50.19 58.83 68.21
& 0 71.52 66.08 71.59
500 71.78 66.65 12.47
1000 71.80 66.47 71.95
1500 71.78 66.59 72.07
2000 72.42 67.25 72.85
S| i | RIAEE | 7L kE s | pSE S| g s M
F i A 0 68.40 61.38 58.03
500 69.01 62.00 58.68
1000 67.94 60.94 57.51
1500 68.72 61.78 58.50
2000 69.32 62.24 58.88
& 0 80.33 77.33 81.65
500 80.28 77.48 81.93
1000 79.27 76.24 80.36
1500 80.06 77.63 82.46
2000 80.23 77.32 81.72
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BARBE(R R 4)

| pEd | RIBER | T AkE sF P StE B TR
A ] 0 93.61 84.56 80.95
500 94.46 82.89 76.17
1000 88.11 78.35 73.87
1500 88.53 79.40 71.62
2000 86.61 77.42 73.33
2500 86.74 78.14 74.59
4 0 19.71 37.44 54.72
500 21.73 38.35 54.30
1000 20.01 33.51 46.51
1500 19.89 33.71 45.04
2000 20.15 33.50 46.37
2500 20.32 36.00 51.28
% 0 37.27 41.20 51.70
500 40.56 43.29 52.73
1000 37.47 41.12 51.20
1500 36.83 40.09 47.93
2000 37.20 40.45 50.06
2500 36.69 39.88 49.37
[a 0 31.91 53.87 57.48
500 34.14 54.38 55.95
1000 31.53 50.97 53.72
1500 31.18 48.69 52.84
2000 31.85 49.90 52.16
2500 31.44 48.62 50.62
| g BIERER | 7 AkE 3% P bR b i bR F S
B % ] 0 82.40 71.17 64.89
500 95.93 85.07 79.11
1000 84.08 75.50 71.92
1500 79.51 72.72 62.31
2000 81.05 74.98 73.59
2500 73.56 68.00 66.63
2 0 40.22 35.49 32.67
500 41.97 36.82 33.37
1000 36.54 33.10 31.37
1500 36.06 32.54 29.73
2000 35.06 31.85 30.23
2500 3251 30.04 28.97
% 0 51.82 57.79 64.10
500 54.60 60.01 65.36
1000 48.84 53.85 59.33
1500 47.71 54.09 58.71
2000 44.99 49.36 53.78
2500 43.38 50.17 56.84
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S | e | RGERER [T AkF S [ paE S |G RE HE
C#% | v (1) 0 97.92 90.66 88.96
500 94.00 92.78 87.69
1000 93.75 86.62 84.99
1500 92.64 84.38 82.39
2000 92.47 84.07 81.26
2500 92.66 84.55 82.03
5 (2) 0 68.21 66.53 69.00
500 72.79 63.03 57.36
1000 66.19 59.42 56.72
1500 66.35 59.32 57.14
2000 66.15 61.08 60.04
2500 66.11 60.95 59.79
Fa i 0 12.78 30.51 42.65
500 13.75 32.79 45,71
1000 12.47 29.49 41.52
1500 12.58 30.75 42.56
2000 12.57 30.72 43.66
2500 12.71 31.47 44,94
o | d | BIEEE | T RRE bE | pbE ME | G R R
D % 2 0 95.00 86.87 84.34
500 92.23 89.87 85.27
1000 88.18 80.62 78.32
1500 86.74 80.76 74.65
2000 84.23 78.85 78.35
2500 79.61 75.11 75.11
A 0 58.42 53.52 51.53
500 61.90 55.74 52.25
1000 54.92 50.69 49.22
1500 53.63 49.62 47.49
2000 53.35 49.61 48.54
2500 51.88 48.50 47.64
& 0 80.89 75.56 79.33
500 81.72 73.44 73.20
1000 77.87 74.35 79.83
1500 69.79 65.48 71.54
2000 67.90 63.72 66.49
2500 65.73 62.19 65.22
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| pRé RIFRER | 7 Ak R s P oE B Tl AR b
D i T 0 69.24 75.68 81.26
500 72.96 81.60 88.85
1000 64.50 66.77 69.05
1500 61.53 66.50 67.67
2000 60.04 63.91 67.85
2500 59.63 68.49 77.15
0| pEe PIRPERT | T OLkE X poEE b AT i b ARE B
E i3 2 0 96.54 86.89 82.72
500 08.93 86.83 79.79
1000 89.97 82.43 80.02
1500 85.72 76.79 71.49
2000 84.90 75.27 70.72
2500 85.67 76.64 72.65
A 0 49.70 52.03 55.28
500 52.02 56.33 61.00
1000 47.32 47.94 49.82
1500 4491 48.91 50.02
2000 45.46 47.83 51.17
2500 45.81 50.06 55.04
%% 0 69.77 68.92 59.19
500 73.87 67.91 72.62
1000 65.86 59.88 63.41
1500 63.81 57.40 56.22
2000 63.36 57.00 59.45
2500 60.57 58.19 64.20
T 0 64.48 68.92 75.08
500 66.26 65.32 65.84
1000 61.08 62.24 65.28
1500 58.34 60.98 65.49
2000 56.85 55.91 56.93
2500 58.83 61.13 65.33
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o | B | BEER [ v L kE T | pHEHF | e RE W

F i 2] 0 94.01 84.80 81.11
500 92.23 89.47 83.67

1000 91.96 83.50 80.51

1500 91.52 83.01 70.31

2000 91.19 82.79 79.85

2500 90.67 82.35 79.45

K4 0 70.01 61.72 57.26
500 73.90 64.14 57.98

1000 69.72 62.21 58.54

1500 67.44 59.32 57.08

2000 66.99 59.00 54.85

2500 65.26 57.42 53.30

& 0 79.94 75.89 79.11
500 85.29 80.25 82.22

1000 79.09 74.29 76.65

1500 17.72 75.55 72.81

2000 77.34 74.24 78.16

2500 77.52 73.96 77.36

T 0 82.42 79.33 81.49
500 84.10 75.44 71.75

1000 80.70 76.11 76.89

1500 78.79 74.15 72.84

2000 75.65 68.43 66.34

2500 75.18 68.51 66.93
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o | B | BEER [ v L kE T | pHEHF | e RE W
AR 2] 0 90.08 79.70 74.84
500 89.62 80.28 80.77
1000 90.30 80.94 76.97
1500 89.02 80.13 76.59
2000 92.04 82.22 77.96
A 0 19.11 34.75 49.92
500 19.08 35.67 51.82
1000 19.52 36.07 52.18
1500 19.62 35.48 50.93
2000 20.01 36.73 52.98
%k 0 36.97 40.45 50.55
500 36.52 40.27 50.51
1000 37.16 40.76 50.89
1500 35.80 30.43 49.24
2000 37.48 41.03 51.06
T 0 30.44 49.57 52.02
500 30.66 51.61 54.97
1000 31.19 52.25 55.77
1500 30.75 51.37 54.85
2000 31.61 52.52 55.88
S| gEd | REPER | T Lk R M | p bR SE | T b AE B
B % u 0 95.10 87.21 84.92
500 92.08 85.16 83.56
1000 89.94 83.54 82.39
1500 83.42 78.17 77.67
2000 36.25 76.92 76.75
% 0 40.92 35.69 32.49
500 38.21 33.77 31.19
1000 37.28 33.16 30.83
1500 35.40 31.63 29.53
2000 81.80 32.24 29.96
%k 0 50.04 60.02 70.41
500 42.20 47.28 52.33
1000 49.51 55.03 60.53
1500 47.69 53.75 59.92
2000 49.04 53.89 58.93
3 0 4351 56.03 64.93
500 41.90 57.07 68.99
1000 42.12 54.03 63.24
1500 41.39 54.07 64.59
2000 42.22 53.64 63.22
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PARBFE(RA:-RER)

| e | RIBER | T LkF S PR S A A b SRLE 8o
v (1) 0 95.44 85.50 83.59
500 92.66 82.59 78.29
1000 92.44 81.81 77.04
1500 83.42 78.17 717.67
2000 92.69 81.85 76.94
v (2) 0 68.64 64.26 64.09
500 64.17 58.84 57.36
C 1000 58.58 55.51 55.79
1500 52.90 49.37 48.76
2000 53.26 49.94 49.61
i 0 12.67 30.03 41.71
500 12.84 28.67 39.42
1000 12.45 26.74 36.60
1500 12.34 25.97 35.55
2000 12.72 25.38 33.97
| B | RIREER | 7 AKF SF PSR b5 ke ARE S
DR 2 0 94.30 86.11 83.60
500 88.21 80.63 78.35
1000 88.90 81.18 78.81
1500 84.45 78.03 76.50
2000 84.55 77.69 75.88
£ 0 58.37 51.30 47.40
500 56.15 51.83 50.30
1000 56.06 51.83 50.40
1500 54.02 50.22 49.04
2000 55.26 51.27 49.99
&3 0 78.56 72.52 75.02
500 73.25 64.37 62.75
1000 74.62 66.91 66.95
1500 68.15 60.53 59.53
2000 70.42 63.21 62.94
[ 0 69.52 75.52 80.89
500 64.08 64.44 64.93
1000 64.73 65.85 67.16
1500 60.96 62.20 63.84
2000 62.24 62.67 63.64
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PARBFE(RA:-RER)

KIT{B’{— AN

E% | v 0 93.38 81.82 75.90
500 92.14 84.32 8177
1000 90.89 83.46 8131
1500 84.18 78.14 76.90
2000 90.37 83.15 81.24
% 0 50.01 60.40 7152
500 48.16 50.41 7147
1000 47.91 59.27 71.36
1500 46.94 57.83 60.42
2000 48.64 50.81 7177
% 0 71.52 66.08 71.59
500 68.97 62.05 64.33
1000 60.58 62.90 65.49
1500 67.99 62.79 66.67
2000 68.81 6181 63.83
I3 0 63.99 68.92 75.69
500 6181 64.42 68.87
1000 60.68 63.27 65.49
1500 60.09 63.16 68.11
2000 62.15 64.70 69.27
S| g | BB | v AkR s POBfR B | Tk AR B
Fu | o 0 93.38 83.82 79.85
500 86.41 75.61 70.00
1000 88.41 77.87 72.68
1500 8.92 80.18 75.81
2000 89. 75 78. 67 73.06
% 0 68.40 61.38 58.03
500 68.13 61.14 57.86
1000 68.68 6167 58.42
1500 69.06 62.18 50.04
2000 70.53 63.23 59.79
% 0 80.33 77.33 81.65
500 78.58 76.17 80.76
1000 78.97 76.89 81.74
1500 77.97 75.83 80.38
2000 81.72 79.33 83.92
[5 0 82.84 80.72 83.99
500 79.65 73.63 72.81
1000 81.39 75.64 75.31
1500 81.01 76.67 77.58
2000 83.39 77.36 76.87
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FRBERE &)

| BRd BIREEE | 7 LEER SF P oo B I bR F B
A% 2 0 93.61 84.56 80.95
500 92.46 83.89 80.77
1000 91.74 83.95 81.43
1500 03.31 84.72 81.44
2000 93.42 84.97 81.84
2500 93.45 85.05 81.95
K8 0 19.71 37.44 54.72
500 16.97 33.40 49.47
1000 18.62 34.99 50.98
1500 22.19 38.48 54.46
2000 30.70 43.49 56.70
2500 33.13 45.15 57.67
% 0 37.27 41.20 51.70
500 36.23 40.22 50.76
1000 36.72 40.46 50.37
1500 37.46 41.19 51.21
2000 39.04 42.20 51.49
2500 35.85 40.24 50.77
© 0 31.91 53.87 57.48
500 30.87 52.96 56.82
1000 32.27 53.35 56.81
1500 33.31 54.43 57.81
2000 35.28 55.29 58.24
2500 35.13 55.19 58.26
= BRe PIREPER | T L kK B P bR b i thmE
B i v 0 82.40 71.17 64.89
500 79.92 68.50 62.09
1000 81.26 70.42 64.60
1500 77.70 67.27 61.63
2000 78.86 68.95 63.79
2500 77.92 68.35 63.48
A 0 40.22 35.49 32.67
500 38.59 34.11 31.56
1000 39.96 35.13 32.41
1500 40.71 35.76 33.05
2000 41.74 36.61 33.79
2500 41.47 36.76 34.25
Xk 0 51.82 57.79 64.10
500 54.50 59.45 63.70
1000 55.72 59.94 63.65
1500 56.91 61.05 64.94
2000 57.50 61.10 64.62
2500 58.85 64.39 69.60
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FRECRE &)
| B | RIBERE | 7 AkE sF p ot F 55 A A b SRLE 8o
B 4% ¥ 0 43.81 58.75 69.71
500 44.69 58.96 70.39
1000 47.86 57.46 65.30
1500 47.95 59.86 70.08
2000 49.19 59.71 68.61
2500 50.98 60.83 69.53
| e BIEEERE | TRk R B p ot E S i b RF B
C# |9 (1) 0 97.92 90.66 88.96
500 97.28 89.97 88.39
1000 97.95 90.55 88.95
1500 97.71 90.45 88.86
2000 97.63 90.34 88.80
2500 97.46 90.42 89.06
v (2) 0 68.21 66.53 69.00
500 67.77 65.96 68.26
1000 67.98 66.33 68.69
1500 68.22 66.44 68.71
2000 68.33 66.70 69.13
2500 68.33 66.68 69.09
b2 R 0 12.78 30.51 42.65
500 13.69 30.97 42.75
1000 16.33 32.02 42.43
1500 16.36 32.79 43.93
2000 15.15 32.00 43.50
2500 14.92 32.03 43.86
| e BIEEERE | 7 AkE s R Tt b
D B 0 95.00 86.87 84.34
500 92.89 84.69 82.19
1000 93.94 86.16 84.11
1500 53.44 85.82 83.38
2000 93.59 85.66 83.34
2500 93.23 85.42 83.22
i 0 58.42 53.52 51.53
500 58.42 53.52 50.40
1000 58.14 52.96 50.79
1500 57.62 52.80 50.92
2000 57.01 52.36 50.61
2500 56.60 52.02 50.38
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FRBERE &)

D % %% 0 80.89 75.56 79.33
500 80.58 76.73 82.31
1000 80.30 76.42 81.68
1500 80.82 76.84 82.15
2000 80.76 76.66 81.88
2500 80.67 76.73 82.14
[ 0 69.24 75.68 81.26
500 68.72 75.84 82,51
1000 69.76 77.54 85.00
1500 70.08 77.21 84.07
2000 70.02 77.13 83.98
2500 69.87 77.03 84.02
S| g | REER | T AR | pMEsE | T ME HE
B | o 0 96.54 86.89 82.72
500 95.74 87.40 84.63
1000 96.07 87.96 85.41
1500 96.84 88.43 85.50
2000 96.44 88.35 0.919
2500 96.72 88.61 85.85
% 0 49.70 52.03 55.28
500 47.48 49.82 53.08
1000 47.27 49.81 53.26
1500 47.45 48.97 51.45
2000 48.59 49.59 0.941
2500 49.47 50.32 52.24
& 0 69.77 68.92 59.19
500 72.13 64.34 67.15
1000 7161 64.04 66.80
1500 70.87 63.32 65.91
2000 70.63 62.76 0.942
2500 72.14 64.67 66.04
5 0 64.48 68.92 75.08
500 64.05 67.71 73.46
1000 64.43 67.44 72.62
1500 65.50 68.55 73.87
2000 65.62 68.35 0.940
2500 66.07 68.32 73.13
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o | B | BEER [ v L kE T | pHEHF | e RE W

F i 2] 0 94.01 84.80 81.11
500 91.31 81.65 77.58

1000 91.90 82.28 78.35

1500 91.74 82.10 78.06

2000 90.89 81.15 76.99

2500 91.26 81.90 78.06

A 0 70.01 61.72 57.26
500 69.75 61.68 57.51

1000 65.79 57.27 52.36

1500 70.38 62.61 58.64

2000 70.11 62.68 58.95

2500 70.58 63.05 59.18

Xk 0 79.94 75.89 79.11
500 79.20 74.97 77.87

1000 79.80 76.38 80.05

1500 78.98 74.86 77.62

2000 79.63 75.27 77.81

2500 79.63 74.83 76.82

T 0 82.42 79.33 81.49
500 82.30 79.00 81.22

1000 82.42 79.31 81.76

1500 82.06 78.86 81.13

2000 82.59 79.28 81.28

2500 82.78 79.64 81.95
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