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I. Title

Development of high solar reflectance hybrid-Block for the island mitigations

II. R&D projects summary
1. Purpose

In downtown transpiratory heat island phenomenon is due to green degrade and increase
storage of heat from large structures, increase of exhaust calory caused by greenhouse
gas emissions, it has emerged in recent social problems. In the case of the developed
nations are made technical development such as a heat shield coating material using
porous ceramics on solution of heat island phenomenon in pavement areas but since the
operator stability securement caused by diffused reflection solar, water-retentive
pavement is expanding a trend. Utilizing such sidewalk, park, parking lot hold by the
city’s high occupied area, technical development to alleviate the urban heat island
phenomenon is unsatisfactory condition to date. Development of heat island reduction

techniques applicable to this area is urgently needed.

2. Necessity

According to population crowding of the city, artificial structures extending at the same
time, depending on the expansion artificial pavement that can not be consumed the latent
heat and vaporization to soil heat, city thermal environment is in decline. According to
the "Climate characteristic korean peninsula the last decade” of met office, as 9.2days the
number of average tropical nights had increased by 1l.4days compared to the
30-year(197172000%1) average, according to the warming and the heat island phenomenon
temperature rise outstripped is showed greater than global average(The last 10 years the

global average temperature rise 0.74C, the Republic of Korea rise 1.5TC).

- In case of Seoul, when more than 28.1°C will come to heat wave deaths is summer
months average 16days. but more than 30days in 2030, increased to 50days 2050,

heat wave deaths in 2050 are expected to be more than 600 people.

- According to increased cooling load due to the summer temperatures rise, every

yvear maximum power demand record is renewed.

The urban heat island phenomenon is causing heatstroke, heavy rains and tropical
nights, accelerate the energy consumption of urban ecosystem is threatening. Germany,
Japan etc. developed countries has intensively investing technology development and
various policy making for city thermal environment improvement. In developed countries
to resolve the urban heat island phenomenon, heat island reduction type pavement block
product development is selling some company and actively underway. But in korea as
has been the study about water-retentive pavement etc. road pavement areas, heat

1sland reduction type concrete block development is nonexistent situation.



In developed countries to reduce the urban heat island phenomenon has developed a
variety of technologies such as solar high reflex paint, water-retentive pavement, cool
pavement, pervious pavement. But in the case of Korea has focused the government
R&D projects in the field of road pavement, buildings and government support to heat
1sland reduction type concrete block research is nonexistent situation. This is necessary

effort to overcome the technological gap of developed countries.

- Solar high reflex paint have been developed and started to propagated in the 1990s,
In Japan less urban green area develop packaging sector technology pervious,

water—retentive, cool pavement etc. to solve urban heat island problem.

- In the US to reduce the urban heat island, Cool Pavement, Cool Roofing and

rooftop greening etc. technical development.

- Pacific Precast Concrete Industry in Japan, development "OCEAN TECH” heat
island reduction type sidewalk block lowerable 10C for surface temperature of

existing asphalt pavement in August 2010.

3. Scope

In this study, Solar high reflex material and Patterning techniques would like to proceed
as follows using service/commercialization developing block that can be to city design

sensible and functional Solar high reflex Hybrid Block to manufacturing technique,

- Compared general sidewalk / driveway block pavement, intended to achieve a
surface temperature of 10C lowering effect grafting high reflex material,

coatings and Patterning technique in block colored layer

- High reflex material(Limestone powder, Slag powder, etc. High reflex material)

utilizing solar reflection

- Optimum Patterning development(Pattern shape, area ratio and with depth reflection

feature analysis)

Solar reflection coatings utilizing technology(Alternative behavior for the part not

contact during walking to consider the durability)



M. R&D performance content and results(Research process of achievement,
Research performance result etc.)
1. literature analysis

literature collection for the status and quality standards of domestic and foreign heat

1sland reduction type block product.
- Domestic and foreign heat island reduction type pavement and block status
— Domestic and foreign high reflex material status and reflex mechanism analysis
- Domestic and foreign performance evaluation method analysis(ASTM, ]IS, EN, KS)
2. Solar reflectance feature analysis for material design of functional block.

Create reflectance index of raw materials that can be design based on environmentally

friendly low-energy high reflex block for Solar reflectance measurement
- Performance evaluation for selection of solar high reflex material

- Albedo and Retro-reflectance Index draw up

3. Block design Patterning technical development for improved in functionality

Patterning shape, Patterning techniques in accordance with the depth
- Analysis of reflectance feature Patterning

- Combined with solar high reflex feature Patterning technical development

(Determining the optimum shape and depth)

- Development surface grinding and processing technology coupled with production
line

- Product design and optimum Pattern classification for prevention pedestrian diffused

reflection

4. Composite Block Development
Derived block optimum mixing ratio for high reflectivity in the infrared light region
- Distribution ratio of Aggregates, Admixture, binders, Pigment
- Reflectance and mechanical feature analysis of mixing ratio

- Concrete block prototype development applied optimum reflectance mixing ratio and

Patterning technology

- Composite Block prototype assessment(Based on physical feature, Weathering test,
Durability test)

5. Hybrid Block Development

Solar cut off Layer forming technology using such as high reflex resin, ceramic



materials

— Determined thickness and material of effective cut off Layer on the infrared light

reflective

Determined Layer material considering the bond performance, wearing, durability

- Review solar cut off performance of Layer material, Review ultraviolet rays

degradation of high reflex coatings

Hybrid Block prototype development for reducing urban heat island

- Hybrid Block prototype evaluation(Management measures arrangement through

evaluation of Based on physical feature, Weathering test, Durability test)
6. Improve production processes
Review process technology for increased productivity
- Patterning depth / each adjustment and surface finishing

— Cut off Layer spray process(Spray the area and time process optimization)

7. Feasibility of solar high reflex block through field application

Difference of verification with existing block through evaluation surface temperature
field and Mock-Up test of solar high reflex block

- The existing sidewalk block, solar high reflex block Mock-Up test

- The existing sidewalk block, temperature measurement of surface solar high reflex
block

8. The final report preparation

The final report preparation and planning and preparation for commercialization,
intellectual property rights on review of field tailorability, result performance evaluation

on the prototype obtained through technical research result



IV. The final results of research and application actual result
Research Research result Application actual result
content

1.literature

- Preceding research survey analysis
report for domestic and foreign high

- Heat island reduction type
pavement and block status
- High reflex material status and reflex

lysi . . .
anatysis reflex material and Hybrid Block mechanism
- Performance evaluation method grasp
2.Solar
f1 . . . .
Eatiizance - Retro-reflectance Index establishment | - Selection of solar high reflex  material
analysis
- Patterning optimum shape and depth
3.Patterning . decision
. - Patt ly to block sol . . . .
technical arerning app yo © Dlock soar - Prevention pedestrian diffused reflection
reflectance over 70%
development Pattern apply

- Brushing technical apply

4.Composite
Block

- Solar reflectance over 60%

- Promotion weathering test after
bleaching of discoloration none

- Bending strength over 3\Pa

- Composite Block prototype production

- Composite Block one patent application

- Composite Block one patent registration
- Colored Composite Block one patent

devel t .. - licati
evelopment |- Coefficient of permeability 0.2mm/sec ?plé;(lzsr;%n Composite Block one batent
- Skid resistance over 35BPN i : P b
registration
- Bending strength over SWPa
- Coefficient of permeability over - Production Hybrid Block prototype
0.3mm/sec applicated Patterning technique and solar
5.Hybrid - Skid resistance over 45BPN cut off Layer
Block - Solar reflectance over 70% - Hybrid Block one patent application
development | - Promotion weathering test after - Hybrid Block one patent registration
bleaching of discoloration none - Permeable core block one patent
- surface temperature reduction application
over A10TC
- Patterning depth / each adjustment
6.Improve . .
. and surface finishing - Process technology for increased
production . L. .
- Cut off Layer area and time productivity(Forming and Spray) apply
processes L.
optimization
7.Feasibility | - Comparative analysis after Mock-Up - The existing sidewalk block, solar high
of solar and field application block surface reflex block Mock-Up test
high temperature measurement of the existing | — The existing sidewalk block, solar high

reflex block

block and solar high reflex block

reflex block field application test

8. The final
report
preparation

- The final report on research result

- Test certificate on the performance
evaluation of prototype

- Conclusion about field tailorability
- Plan for using service




V. Research objectives and effects

1. Technical aspects

Century mitigate urban heat island phenomenon is becoming a social problem, and
new technologies are available that can be established to improve the thermal

environment of the city

Reducing urban heat island phenomenon through the performance and maintenance
management and maintenance convenience, low energy eco—friendly development
with a beautiful appearance sidewalk block promote the improvement of the urban

environment

The government’s green growth and to sidewalk that can contribute to improving
energy efficiency, superior strength and downtown sidewalk to replace the existing

development plan to meet the dramatic changes in urban planning

Improving urban heat environment-related technology and advanced formulations

based on available

2. Industrial aspects

- Functional Block friendly manufacturing techniques ensure product performance

through improved reliability, new demand generation industry and related fields to

activate

A technology that can suppress the temperature rise in accordance with the
national city-wide energy savings expected in summer cooling load reduction
27000TOE, 67,000TC savings possible

3. Economics aspects

- Heat stroke, the leading causes of urban heat island phenomenon, reducing the

occurrence of torrential rains and tropical nights occur, improving national urban

environment creates a comfortable living environment through

- Building a sustainable urban growth based on low carbon, green, and ultimately

contribute to urban construction



VI. The study and planning

The product is no state with a similar function in the research and development of
products currently in the sidewalk that is sold in the domestic product, Recent
domestic enterprises, but also devoting increased efforts to develop new products
according to the demands of advanced functional blocks and blocks Products for urban
environmental improvement and environmental preservation areas, situation is still

lacking high technology dependence on developed countries.

In the case of Ino block, the block lodex to Hallym permeability, producing functional
products, such as water retention block. Although domestic sales and 1is the
development and production of functional blocks solar reflective products are

nonexistent situation.

Therefore, the existing beams. The present study was developed through a solar
reflective beam. Driveway block paving driveway as well as a wide range of

packaging will take advantage of the parks.

- Good access to Domestic sidewalk overall market by introducing solar reflective
technology in the existing block products based on product characteristics that can

be developed to reduce urban warming to the target market.

- The domestic market 1s the 5,200 million reported a block level Sejong happy city,
regional innovation cities, delivery by bicycle road expansion market grew more

than 3% annually.

- Developing a functional sidewalk granted by the solar reflection on the sidewalk
product features are being been no competition so far as when the product is first

launched in the domestic Korean market sidewalk.

- The new functional block sidewalk market creation is possible through the

development and production, the existing sidewalk market that can be seized.






CONTENTS

Q]m 1 OveereW Of Research & Ibveloprrmt pI‘O]GCtS ................................ 29
Section 1 Background and need for researCh & develommt ............................................. 29
1. Research Dack@round s+« s s sssessssssmssssiseisti it 29
2' The need for research & development ...................................................................................... 29
SeCtiOI’I 2 Characteristic Of researCh &developHEl’lt ................................................... 31
1. Hybnd Solar reﬂection and blOCk rr]al’lufaCtUIng tﬁChl’lOlOgy ............................................................. 31
2. Optimal Design and Simulation Technology ettt 32
Section 3. Domestic and foreign technology developments «+-:-sssssxeeeessesssnereeeeeeennnnnes 32
1' DomeStiC technology and industry trends ................................................................................ 33
2' foreign teChnOlOgy and industry trends ..................................................................................... 35
3‘ domeStiC and fOreign Patents ....................................................................................................... 37
4. Government Suppor‘t pOhCY StatuS .............................................................................................. 39
wm4mmtsarewgmuqﬁm%rdmﬁdd .......................................... 40
1. differentiation Of researCh and development reSUltS .............................................................. 40
2 Research ResUlts differentiation -« -ttt t-ssrserserrtrrtemerstrntanentntentane sttt ste sttt st saeesens 41
3 mmyafddj’ﬂmcarﬂfaﬂgﬂmﬂ’ﬂ CMHHI(I]IDSS]J]HIGS .......................................................... 41

Chapter 2. Information and perform research and development

FESTUILS #eeeerereersesreerserstenitrnenitenitestesteste st s e et essessae st e saessasssans 43
Section 1. Research carried out Strategic and methods ---ssoeeeeeremeeeeeeeeeennnenes 43
1' ResearCh and Development Strategies ....................................................................................... 43
Section 2. Research carried out the process and content -==---ssseeeeeeeeeeeemmmnenennnn. 45
1_ Study COl’ltel'ltS and hOW tO perform .......................................................................................... 45
2_ ’I‘he main prOpulSiOH SChedule by RS2 ) R e R LR I 49
S&nmaaldesmeda]tardﬂ,emﬂtsof%\ﬂrﬁcanmmﬂts .......................................... 50

TESULLS sreeererererestentntmniiiniiiiiiiiiiiiiiiiiiiiiiii. 303

Section 1. Individual reSearch «ee e 303
1. TESEATCH ACHIEVEIMIEIITS +++rewseresserersersesersestrtestrtestatestatesta ettt s et s ettt ettt b ettt 303
Section 2. Core teChNOLOEY «ww+wwwssrresrrrssrstsreensetst it 305
1. The hSt of achievements ............................................................................................................. 305
2_ Key Performance by a detaﬂed description ............................................................................ 306
Section 3. Main research achieVements - ----eeeeereemmmmmiii, 316



1 TeSt ................................................................................................................................................... 319

2. Prototype .......................................................................................................................................... 323

3. Field Applications(DIANNE) s+ «wswssssssssessssesssmssistieististtisis s 3925
Section 5. Technological development and prospects of the domestic
market .............................................................................................. 329

Chapter 4. Research objectives and effects reerereemreresreeeneieennens 331
Section 1. Research and Development The ultimate goal achievement -+ 331
1. The researCh and development Carried Out progress .......................................................... 331

2' ResearCh aChievement Of development goals ......................................................................... 332
Section 2. Research Benefits .................................................................................... 334
1_ Technical aSpeCtS ........................................................................................................................... 334

2. The industrial aSpeCtS .................................................................................................................. 334

3_ Economics aSpectS ......................................................................................................................... 334
Chapter 5. Utilization of research results eeeeeesseereeeeeennnennnn. 335
Section 1 . Utilization Of research reSultS -------------------------------------------------------------- 335
1‘ The royalty payment plal'l ........................................................................................................... 335

2_ 'Ihe apphcatlon Of tl'E (kvekw technology COl'I'n'El”ClahZElthl’l .............................................................. 335

3. The prOdUCtion plan ...................................................................................................................... 336

4. Outlets secure planning ................................................................................................................ 337
[References] oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo 339
[ADIIEX] treevrerererssssssssescstsssistssessissesnsnssssssssissststosesstsstosssassssssassonesissssssasss 341



29

A 1 A ATFINETIA] TP Q cweerrrrrrrmrrmsssrsrnsissssnssssssssssssssssssssssssssssssssssens

29
29
29

31
31
32
32
33
35
37
39

40
40
41
41
43
43
43
45
49
o0
303
303
303
305

5

é

AU S S (4
KL w

o)

7hs 4

=

2]
&
5
H
&

i

¥

Y
H}
gl
7}

pul

o
1;!%
o
P2

o : =y

W T o ©
\a o R
o, T
5 i
7K o X
Ty

T o O
= R

B B

4

S
o

<R
o

o o
B

~
<
N
Tiiew
=
—I_Il
!

3
2]
HlA} Hybrid B2 A IR T] D et
g]

2. HAAA L A B O]AL TG e

‘l;.A ‘I;A 1o X
O o

0

518
=
=13
=

:rl
TN
3 B Ak F ] - o] AA -
7

i

jruze]

)

2. =9l 7]
3= -
P
QY TEAT T reeeeeevesssseseessessee s

xﬂ 1 71% 7H1:g C‘)_ﬂ_er/Kéjq_
1.

A4 A AT AEAITE BRARokIA 2
£
A3FHFT AT * 484

A2 d AT +38 AA
&

305
316
319

319

323

Al 3 A ZEQ O TEA T et

s
1. }\]ﬁé

ol A
=

1. /\‘S]‘ﬂ}.ﬂ = P P PP PP PPN
A 44 7s AA



325
329

-+ 331
..331
332
334
334
334
335
335

J T e

S
L

<

ZY B AJ G| ceeeeeereree e
A5 A 7=/ A3l A%

335
336
337

el

J|

0
o

-

X
o

2. M7=

o
%
0

339

oy

o
i
B

H

341
342
344

1. xg Eokle /\C—)] 1}9]_ ;gxngl /Kc-)]jr/]_
(52

5}

2. 71E-A}



N

Hr
22
\Y%

33
38

)

57

ey

o
il

o
X

&

39
01
91
103
105
106
121
127
128

=

o)

d

=
=
SRR

[Patterning 4 -8 Composite Block A] Al

3|

S
&

=

L.

53}
=]
A3}

2}

of 24 5
k)
=g

1

Aol =9

1]

=
A=l

o
jail
=

9l

e

&
A

¢}
[¢}

[I’_E'_]_'/\]' XHJEJ- 1;11 %ZHE_‘OJ Retro-reflectance TNAex| «-eesweeseessremeesmeemetnii e

[ZAL A5 2 AR5 ARRALE A3
[Patterning &4 A T2

[Composite &5 wjgn|ol] u}

[Pattern & 2 AFAA A
[71¥ AFZe] v A

[REAL A FE DAFEEALS A
[ZRA Al H
[Patterningl w}

[Patterning
[Patterning

150
158

Hjn

159
214
229
230

230

QY AFHEAF G- A] B ] weveeeesseessseesseessseessseessse st

5
T

g 25041 F

ke
T

=
z
2

]

[Patterning 2 & Hybrid BIock QAFHEARS] wooesssssssssssmssmmimiissiisisisssssssessssssssssssssssss s
l

[Composite Block A] A3

[90 Q) T 52 A B (2] T )] eeereesssssssssssmmmmmmmmmmmmmmssssmsssssssssssssssssssssssssssssssssssssses e

[ 9]

[

231
261

oot

O

N

4
o}

22

T R LA ————

T
=4

kel

of mlsf zpef A Fef oA

267
967

}\(-)]]

B
B

Al

270
270

/Ké]

271
271

E

=1

E

Hl = A4 SR-012]

oE].
[SDL-150R ®]
[RTMK ]

[

pzel

wjr

A

273

Data Loggerol] 2]

=z

=

=

=

(A A&

286
991
906

pzel

-
B

o)

[Zaees) ol aBE

336
338






N

r
T

29
30
31

=9

=
L

Hybrid

ki3

% 9

ol 2012.0’7.30.)]

(¢}
[e]

32

2l

[

32
33
34
35
35
36
36
36
37
37
52

[ZHAADA /A B )AL 7] TP Q] errrererrermrerseet e

o

ofy

A_b7lEe] Ak Al

1
T

[, 2ao] gl

23
"

[Iwataiit: 7]

xo]-’ ‘]_oaﬂ/\é ;:L_xo]—) ga%% %%(1990“’2005)]

o]: 1_57»3{ =9 %%(1990~2005)]

[a9EARY A

52

o4
55
56
o6
o7
65
66
74
75
76
77
77
82

[Iwatajit: 7] 54

xo]-’ ‘].oaﬂ/\é }‘_Fg—) ga%% %%(1990“’2005)]

T BF(199072005)] +-vreererrereersereresiseneiiisiiss s

2]

O] HEAJA G T T wrereerereermseessete e

=

25

il

22

[Oé%/k}_ 3137]_0/] ﬂﬁg, Emissometer]

,.mo

‘F

Tr

‘.m.O

ol
1o

mK

Hl o] A

Zo
)

EEICEL !

A~HE
H E

Nr

o
ﬁo

)

=

ZA o (2 el el 2 7

-
o

[

83

34
89
90
104
104
121
126
127
139

Hg_g] OE_]/\}_}%]‘-/\}_.%}\] ?;sj 7&31/]_]

o

N

[Patterning &4

T~

—

=8
B

/\O]—

3} Patterning &

[ AbEARE A

[Patterning %]-& 22} 7}&o ¢
[Patterning ¥ 22} 7}&ol 2]

[Composite &= vl gtH]of u}



140
154
155
156
156
156
177
178
178
198
224
253

[TADEE TFEL A B 7] wesreresseessseessseessssesssessssesssseesssesess s ess s s bbb
=205

=

(<))

SRR

=

fu—

Joll ut

1:]1_ H
]

.

Hj

4 Ad

=

=
d A=

=

\=}

1

[e]
1

[=]

kel

[61}7] j} lﬂﬂ%_ﬂ lg_l HC]—A}. oﬂ LﬂXH

[Composite
[P 129 A
[P 1258 A

298
298
271
275
2175
284
284
292
293
293
294
295
295
296
296
297
299
299
320
321
321
322

o AT A T A T
A N N T A I
S : = : : : : : : : HE
S S L A T 5N TR S S S N S S S
m]mmmﬂ{‘ugl LA]MM;]HNMNNWNH
oW _ﬂ — A 1 CCR S T T T
S R L o T T A
: S R ¥ T S T A
WNJWWWW]M ?@W%ﬂ.mm]wwmmm
I T S LIPSO SN A
oy o CO~ e R S
B I N Ngr g | x 2258 0
o) ‘H,AI HECS I iu ) S0 T TG iy M oY o : : :
. M L T = [nze) . P A
S ST S ST NG ST S T ST S G SRTTRTV S B
A L B~e P9 o S
PORT T o Y Moo ) o oyt
- A T O I B — i
: TR Jom X
— 5o m#ﬁmmmwu.wmeﬁmuw %JWWMM foo i
RE R EEWNTRT g% oo 1B BN
= O i 0 J = = —_— =
xxiW%g M%mﬁmﬂwaﬂw%mﬂu%u%A_xsu
RO g WO W T Tl e T P g, XK g
e @ g 22l R R MR KB R B
o MBS p e 2Py FTBE T g
il
ol W BE T N T W o o oo T T ody oo T T F M
BEE SNMT YT W E Y BB HARR®
AHIZ RN PHEIHRAEAMBEEELE LY

322
336

o 7}

[ A=
[ A 3



AT vl A

1.

A1 F ATFRESA He

A AR o

o7 FH A

_fo.._
0

No

=K

4

o
.

o]
A

i3l

i+
.*o_.h

30740% 7}

ok
=1

EEE

A A

s

]

A

b}

15 °l&
[}

A

JRE

[

=
=

e
].

]
2]

o= At

i

7

4

B

o] 7l& 7)ol o]Fo]XaL
Hol| Patterning 7]&E &

Ay A
It

=2
[}

TE %

gl

2l =5
-

o

il

o
yal

ol
HH

H

PN
=

Patterning 7]

=1
=

AL A =

=]
fua

al

7]

}

°
T

+ A & A (near—infrared spectrum)

b1 9

-
T

I<]

= &3}
Aol A

AL O

£
o

]

AI2AZY 7}

o

ol
'
Pl

ol g 0
W gy =

]

1=

=]
= BH2LCXZE: A10°C 0|4

= B 5MPa 0|2
= 0|73 X{24: 45BPN

u HEEALS : 70% 0] &
7 78]

[Fa24

@ DEHATE HET s

#HH 7IE

0, 2e0), 2 59|

EHYH SARY B SEt
&= Hig ey
FH.EY, HY WHE 8
Br0ls 58 088
Bl PHAL Layer 47 |&

@ A5 dA 7|s
sos| K| RIARY, BYY EIA

30

W
o+
W
7
¢
&
B
=
&
T

vl @ D A W 2

»
usl Xk AEH0I1H 7@

Y

s
n

(]

deenntypn

o] BB TIE
.,-:1";"‘ 3

[S=Al 8 S 2EtH]

ATAL BaAy

2.

~R
il
No
ol

o 3h+ a1

o

of Wt A AsAel U

]
=

o

=

Ho

—_

ol

wK



el mAFe wE Re] HRY

(Urban Heat Island)o] 2} 3t

£2 ME0[2te o BS2

X 23 712 BA6iEL

A% Wa @A 1l ol B Hel
Mg 30= ka3t 3EE fY

Aol A bl - A5 A odo] 22
A4t 5H S 38.25 714 2] %0t

H=ol Zo] AkEl= 7hed oS A
2ol 7Ha Rel rleie Sdololw:
2 37 Ui B2 ST0 HOR
Lepich

2 Agolciets moil-piokt & &
o= Esiel olen & Ao AE
OF HE R P 21720 4= o4
dork

7INEE AR JY0| AlEE 23-28
A 2= Al 2870 X)EolA S ER7]
28 848 #3857 BE MIER
¥ eiRic) 208 BRIC) olol=(339%)
of MEF(3385)-ZHF334E) &l P
(333%) §0| 1 ¥|@ oj2lch

7HS Al 22 Holkll 7 B2
THEHRS)PCL B H07)20] 09z,
MEo] 287 HERE 712 L 30

ME X8 B2 1 25 wpae

i DB Bd "D 718

8 REACE JolT(309%) ZAT(LS
E)EEFGLEE), 28T-A4571= 319
&) & 479} eI A= HinE 7l
o] geick

7|4BE HE o= 712 Aol7} B
0] LHz Offt= =dlo] 'Hid di a3
7l wj2olela dEeict 71438 &
s fEagnge 'ngugo| Y
RS AE0] Qo] wHLyhs Ag U
Hich EAlEE wilsl FH 7128 O &0l
+= 54o] o'y “Ba| g7 = U7

HEonuy

0 gt Aelr) ol 4& & et
#HZo| gli= ol ¥8g @ 3 Aoin
g},

712 A ST 218 =Rtk g
2 71z Wialo] SETel B AR
263=%IC) ZERH250%), MET56%)
Bk 7120] 2ot 0] Alg FEES Hrho
of A,

HZo|ME i+ 2E g0 748 7
CICE 298 Z8 Ads) 1 Faves
ITAZTIR) A1E9I0h BEA| sldaE2 T

ST CIIE

S LTAFENAWS) §7 @3} 38.2%
2 7} oRcl fi7e old & #1712
0] 36.8=71A] &} EEH ZHALE7|
AL 2YdelEs e Sl o2 195
78 2871K] GARE B TI9IR Qg 2Y
N7} 286%ol Eaia, AHRTHS 4%
o HARCL

14 Fes BEAR “REfEY 17|
2to] &5k Wesia 2lof 88 SV
Z¢o| oloix]Ack D “88 Aol el
Qle] Ego| € Zal2ial Lgick

SHH O} T M A ML Amte=TE
DK1Y} 52191 28, 209 B RRo) sle
S0l DMAE0) B QlisiE of
HC) F4 ail@chol 202 0w el el
71 &30, 2% A= & 2E= Uo7l
aiol= TMZIEE W Cld Fol fI%ich

olggt ExolA EE0| ALLE 6Hol
B73, A Aol Hiesiea
HYE siel AREDHN7} YR 18
k| A} 2Efo] Mxls S TiEi= ojoiA
C} BYO R Hiszle] 225 S=pPHHEA
54 sfula)s} vEhre Pk 84 E
&} slo-S23 AF SE A shdo| A=
sistElol Sk Aknzh s s o
Eo] BA57) 5= Hck

200 71X} yumic@icongang.cokr

a) =t

o=2L1

il
4 TH2007

H

JIAF (2012.07.30)

T (B4 o 7] et 0 4)

(@I Y IR F40 Q0] o
WO|E APSIE 3218 A LTy
T 20] o & 2 £} HOjA|X] O

b) MBC "AHA3 (2012.07.29)

(=AY ¥ dEHE]

71743 ‘gt A 109 715547 Asdl w2y P dujol A5 92d®
30:(197172000) Ftgkell Hlsl 14 Frhatslom 2vsiel A4 el we

7| s Eo] AA ARt & =3
% FHT 1097 AA Hi 712 0.74C A, tig= 15T A%
7 t

Mol A4 od5H HF 16L oA,

20301 30 o], 20501 509 o]dow Frkste] EHH AFEAZE 20501 6007 ©]
Aol B Zlew d2HT UG



Qe Fobgel wek v Aol AEFL )%

KEI 21, 2 7|27} 5| 23}
15 228 A% 231 13% o g
259 o] E 6] A 7|2 Yy E

Mg E ol A2 BE C9Y 71654 o]
4 nEPxio] HHS 9I@sH= pE AL
2 BEsch

Ex)7} et S A H AW AT AKED
o] HY ‘ez 7150l AXSE
B4 B3Me Fge] 712 BEg
)5 4sh 23} 2528 TH|= U ol
EAle] Hizleo] Xl Eaabe E
Z(pafE-SE' 8 25 dold Aoz
LIEpITE

Hakdol m2el Age| Rk oz
7|22 218501 24-25¢ O|E0] BFE 7]
20| 2785200t FARERY 22 JA
7} OISRIR = @A 252 O 2} &
Tateg weiet &eo) Al%E1 Ric)
= ojojct

gohe 29 - ol A U A7)

(P AKX 87 AREHE BE)

2 TN, FH YR LY Y72 £2 A7
HeiAE 0Bl 712 BATlo) Ax|SHCHEONHE Fu) SROZ 210 27 AU WY BAT

= ot =4l & 74 w2 2025
B AA7I2279%)& dolsich 32 71
20| Hojfl 228 #Melsii NHX} &
LG HaE o] 25 @l x4
F13 gh= @ole), Bk 24URE, e
HEE 2285E, 355 23858 97
712& golslrt

G U2 oo HEl@E@aRas)
el ‘TANC) R 720 e AEe 3
A42oiLt ool BEE, 54wl HIg

oqrIle THANY Y 2y WY uY By B Ty By
MNE& - 78 219 — 28.1 — 219 - 285
St 265 280 - 281 ~ 286 - 28.6 — 294
ez 88 — 274 259 - 3098 — 31.3 - 33— 30 - 3
AN =4 265 - 268 - 265 266 - 261 268 272
BE - BI 286 - 280 -~ 29.1 - 29.0 - 286 - 296
o 602 278 276 - 284 280 287 - 2865 289 289

AE LY - DS AT RS HIRKED

B0l xlo]7} 217| uholkx dEict

Hi7Ie& "ojd doic) wolths A
R} eAE EAOIC} CHECE KET KA
= MEE 7l120] AEj7IEc 124 ¢
Sl ainic) Yt ApAle] 1275%2 &
A AR 571 ACE FENT of
& Bo] Alrigl) AFERHE ARl AlSel
A AT 1008012101 5k T SR)7]
250 E 22 B8 13Y 3%
7} Agiche= Aolct

71 129 E7leHs AMLZ) Hj&2 o
F71028%E A IRCR &1, 8F
7%, Q18 6.31%, FHA 4.02%, 524t 375%
o2 eI

HiMe A7 edsE QE7I2g £
ks 297} & 2o R Hadc 482
2030\ 37H 138, 20500 ATt 6=
Eold 208 ofSHr] eHa) o mg
& st 2471 ERITA 2011-2020
o= W NRelT T AR M&E
499, F= 26450] € A0 R ik D
aeic b BRAFRIA

envirepo@joongang,cokr

oxTE-5H 20 ThR0] B4
{b ol Z|UiRIHC} AR 2]

OlLi= S Welc), Heol ol &
TAITok= PARSEE! OpLjE} 41| ®
91350] Of8isl A= AR ZEFICE
SYz|7I2=7|20| SEIE,E 1E AN
A7} OlLI7| AlRksHe 8. oliizie] #
lena 7oz tick

>

o
=

g3t EGAYA

o

R4

ERLE (FYYE 2012.07.30.)]

g
o,

e ol
o
)
Hg o
T 5
fiu)
o
e,
-
N
N

>,
ol
o,

T

U < O /B A B OB
N

deorlr = oro HOaR > 2

ol

2 & d7NEe 54

Bl % <E 1uHA} Hybrid 8 A% 7|&

B2 FAZo aHkAl A5, F® A 2 Patterning 71ES FEsle] dub HAE
L2 23 v 291 &% 10C 34 292 AdstaA g

High Albedo material (3] w3 &2 v 7|Ef IWkAL Al 5) &8
L wEA}

Z 4 Patterning 7% (Pattern e, W4 H| & 2 ZloJo] W& HkAl EAEA])
BgE v Z®)A &8 Ve (WS aEE] B HEHsHH] & el o



solar solar

High albedo materials

b) 2H2E &

@© U IR HE @ Patterning

<8

Hybrid Block

[BFE ankrl 7l 78]

2. §AEA 9 AEHA 7=
4

e T em

BN LAt (Solar Radiation)

[HAE2A/A &l 7l /L]

Al ARS Y&l ATl A= ofl a2y o] bt Ves sidsta 9l
Auk o] AQolE FE AE E2¥ A Hopd A AX R&DAY ol H=H
Roem I ARy FAYE S5 A U AE AP AHFS AAHoz A

9] AZEEA EA EA WA ol

L
= =]
AL dioMs A 94 A dZS fste] R/ RsA/AEY 2 5 2
ok Zlene

ugo| = EAGA AS $135te] Cool Pavement, Cool Roofing 2 <4%53) &



Aeo] Y ZefrE ZAYEFYLE 201040 8¢ 7|E ol ~BE ¥ EW
L= gy =9 W 22E 10T 9F F dE dAARYE REES “OCEAN

=8
&
Cool Sg:%
HeMmE Pavement = .
AEEEE Cool N cing
E+dRFE Roof

20004

‘g0t

SU WA BEES b Adnk ZAPE
of F& AREHE o, Azt Tl uhE WA

o] TAIZ 2000 THF o] FHE HEEE

E &5 5 I AFes HAHL = F
A 1d ZAYE B AR B2 FR
AerA FHofE Ao g 7|& ldo] o] FojA 1
A YAls nee g Aol EAH
NGRFE] =& Fo AFY 7%, AAA
Ades w9 e

— EERE TiE L
s
HeAE FrEE LEE DL JFIRE BraERS
#4 | 100x200%60mm, 200x200<60mm 5 | 300x300x60mm, 200x200x80mmE | 198x98x60mm, 208~208x60mm 5
A4 ¢ maeE A4 ¢ B o
- L EAYE
gE | 4E HES EonAEs fgﬁg : a;gl
oy | B ¢ 229167 ke/m "% 21875 ke/m WE ¢ 215000 ka/m
| w1813 1 40 MPa o) 815 1 40 MPa o]4 AP 40 M o1
TS 1310 Pem/sec ©)d & 5% o °
s gEE ol o] s WEe] W | By Ylee Zal SlojA Bl AE | 0 st dAQderm Fudds
A A - B2 8771814 2 AZer e WEE WASL, = | oey olEue w1 9%
B9 | - 9q0A wna wd s 298 olAlaE, SN walo] AL, | pEHoT Tgo] AE, Aol
CAGBAR AT FAFOZA DA | AEe] ol ARF AL AKYE A | Mol B ATHE 717,
o 0w AANA A7 AF a7 AE CFeEplel, B AREEl 4
A w2 A o S
gy vz eeA) PR s -4 BxRg.
ap | A 330008 me(R) A 1 T60 42,1009 /m?() A0 38,000755,0008)/m?(35)
=T AR 43089 m? A+ 434890/ m? A+ 4,3489)/m?




Wo) o 0OX
o mﬂ Eeo% oL, Sl
TR
& oy @ﬂu % N
< | uf WX ~ X T
wr| £ |2 T T o R —
i BE EE 7o g 3
o) x| % = * ™ = o m it
O KIS |2 ° W o)) == = U iy =y
S SE s =¥ o % w | = x Hool o A e
WOEIT E= I Tew | kx| HE R ¥ ©° X7
2 |i%co T - BT X | e
S Efﬁ45.% g BT e S B o um = X0 Ly Xeonr
S B oy wmﬁu;oﬂmm@ = N R 3G ey 0 ™ = A= E o
nXu L m; ol o ‘LII‘V ﬂwomuar_lEo‘/EL =~ R E_ iﬁ i —_— HL N —
SRR xRy | T8 |E8Z G, s 3 N U
s NN - BN TEX Won T BT w_m go B
~ —_ =
To W oW — o ol a0 ° " !
TR b x —= i ok A —~ o ,b mr
SR of o TO TR " 2 <y
Hlo o T G Hin H 1;0 H.A. . O.W E'E o umo
| £ BE o, % | B X~ & A - I B o
o ) 2 o T AR - o 5 TR
«Hi s i Pl ZEE S ® ¥
N X ~ )
NE Laz|ix E37 | P sl o=ERE S O A
sy T3e|EE =i = SE =" Eoe
S |2’ o8 KN A = < - & < = o ®
A i:Lu?ua.w RS T | e 8 T E D N Ry
N IV oy =g Al R SN ,E-,._ w5 F g
ol A of wrrE™ W B &~ N ol ™ 4 20 . ™ 50
s | = 1 Mo 20 4 WERE N R o | & o U e 55 . N < 0
2 louetl | SESLERY R 2EX T %7 X 5~ P =
YRS Tl R TR B _ 0 X
- X T 0
d 23 o aEw F B SET S
£ ga Fle o M < oW R
wOET -~ oy e # N o A o
mr T = = W o m X
ay i & = ~ Ar % © O m U ;uw
£ I T FET ¥ HEd
o o 10 9 okt i X - -
Zels| g |TrEE T z e & o i
__._A*_L S | W /MM ﬂ‘%ow ° %u% op R E T CG e ok T Jo o 0|
L o |zrhd= | of —_— —
2| Bafs |23FT W) o7 il = RE 3 T O
£ AN |Bago Bo| FN | 23 e i m rrEEA
% e Bam SR ™ & F — N . =o == W o5
~ lo TIH —_— o ™ T L., O_.E 0 o o
& | Tuinew T omidl) TT o — = =2 bl T
iRl |TEiEsTe) 2R ERE| N R g T g
o X N Ny W T - A =0 ~ 3 )
JI ‘_,ﬁW_. ple 5o ~ — TR ﬂ ,ﬁIA ] 1%.0 ~ .
T X B @ - M o T T NEo=e X L e
KO ~ m} e X
o B T oA
) E 1_
L
R R

- 34 -



Hw A< I - R R T FTE

Y I - F R T

TE B e PR W o S =7 W

o = ™ o I CI 5 ° )

Ll TR Y 7 F T g 2 CaC

O oo T omk ©¥ gg £ TR LT

IR P M THGN - - = MR o o

U= G y w= =® 23 S Ar e =)

R oL CRIN . wI

:i xluﬂ N ‘m_vl _AWA_.O . X X ‘Aluﬂ,“nu_.f

Lt%o_ Wy %u;._. T T N+ o g 3 M T Gl

w5 R T S F By WMy EO “ N ~

gl I N oo w o B g A= e S oo R

=K n op L o ol o <0 hMﬂ - 8 ~ WX B

A O Taood S ot ER E Mo o ok

L. Jo N 0 = 5 — Q NH ~ 70

o gaéa|% = I - % 4 3 Qo < K X

E_._ xX J7|L 1:,._ ) _._t X0 ZT M o Pﬁw Eo N R

<% & Ll R ML I il o § ) w

R z® X 526 3 -
— E ~ =

° LETIET  gw B ZEEY v 17

0 - —_ = _— ,

N Fon X z % 3 AN E 2T Pag

f _ X _ o — X p S _ of

B om R O ST -3 R E = =T Do

T AR - Bt I - 5 o=

o P I m g X S T o] ¥ O 5 T B

B %o M el 1t = & o ) IS O o o = C

= e g W o pw LE T yw = %o

ST 4 g T W o= e X

pRE"C L RE =X oy K T ow®

~ W 7o o W < = T ofF Zo T Moz " o= ps!

I S A = oo T MO N

T K o moe BK B o) A T . X b

wow B o e " K ot N 3V e

< < - e

m < 0 xR Aawwﬂ R -l B~ T X

o oK o o — X o o N I o=

) g ~ — op TR M % T ool g o X

oo w o X T W md e R W = Rl N

X ,U| L.w = ,_.a.._ _,Tl G E ﬂ o# b s _i

of ¥ om0 moMH oY RN o WX

HAEARXMHAT FHEHIFEXWTFTE S ofF Wk W T

N

B3RO

a4

(E—=F7A

i

&l



Fom, 2005 7Hel A4 o

45

A

KN
=

ar

o

wK

B

S
= .

(<))
A

Rl

A7k A

¥

= o
Nfo 0
7o o
< o}
~ gt
;U H
s PR
! al
T o
T B
O -
Mo

A
Hm g
T o
) TleO
) B
X0 o

YA
P a
7o =
oo

T
w M
0| 3!
g —
o X
e X
LI
5 og

{
%O -
B B
THoop -
ol ST

}7} 2.

il

B

AdE T Ho
2001 <]

o

of o

=
=]

22!

TR

o

M
N
B

2]

FETUT

A

S T e R

E—hF A5 KA

|

e o

o

Efo] A

(Cool Road)”= 7

ZE=

AR} A

7]

&

5ol A A

F

=23

Z 2= (Cool Road)=

£
=3
L
™
<
P~
.
=
i

BREkiETOun

ﬂ*ﬁ?l?}' Lk

snanans

_&gnqysQnair-;r:'un-e-

=]
A EE

=
[€)

[Iwatajit: 7]



=
=

T X
D il
.
5.
iy
»5 =
wir R - ™
—~ K S 0
X0 W wn © mm 2 m
! v Ml o <t _
_ui ,HL 1Xr_| \_WAﬁ_AI o___% nnév M S
%0 ] < ~0 m o
T oy R = ~
il T N X0 = M_e, ,A|o " <
_Z,HA_/WH—Mﬂ ﬂoﬂ 0 ) o ~ Eﬂﬁﬁaﬂﬁ
~o No Ho 3 BN % o = - ] 2 -
B B = S i & ) - o
- & T fir 3 S moR A W
;OL ﬂu’ o0 xR m e % ﬂ_Tﬂ X LOLO T
To 4r - of i E of — .- o Y =7
A r = : =L 3 - T
| 0 x il by S N o Do (-
- Mo 2 _ s ek o S o - ®
) [~ N
T oE L : s m SR 5 S = =Y
W E 1: |1 o o}y g wa =z w M o @ M
mo =3 mm ir | zo 30 = i > o i T Ho o
> N/ 8 il ~X ~ b ) v <
uw_m%gf LES: ¥ o 25 W aw%i
0 — < ) — " o ~ 1l
mo%oneoM@ m:_xio mEoM . 7 it mﬂuﬁai
— ﬁo11§ H.ﬁp,g = M mméﬁ o l%ao_
3 mf}m mmﬂoﬂ o @ w.@_du U@%%
) 1o ® = » — ' S 15
I Ty = g 0 1 W i g Howr = W W_z_wﬁ.
el S mgm__ %o B s mmki ﬁemw.,,/@
o T ¥ falll 6 g %5 mm%iwo @%ﬂ@,@y
— wgiw & Q5 p BT | B
mﬂ::f7 s ] F T ST 2 |7 m E T, W R
zn ! B O o g |m %f %m E o o - _ E W/ﬁ i _ﬁa IH o Um W
m e Moo s o = c B o P P o W .
= A 7 P g | N @ T 2l B CT B o y
i W Jo F ~ il B = °F 3 1 A S A
MON g s s =__ )Aomw . - g m o @IOT_‘F 'K ,MOT
S L sl 1 kX %%%93
mRRIH s |4 N ® W i I = iy ® A om - 3
= R g m - ) SLE oTJ-..wﬂEo].
—_ -~ © L _ﬂ_ I~ vaﬂ rl ﬁ‘._ 0 o
508 s [ G ﬁoﬂ.L oy
= o] s |l i o 5T X 5% i W
Mo - ® |m Mo N
o o ¢ o 5 ¢ g & N = o A B Mo exd
e 5 & 5 ¢ Sl 3 ~
Hu oF & | =2 et g 4] e X = /
IR <F o o o = 70 gl W ME o Tl w
o X o r
iR o ap
< oM WE o B
H < o o j=a) X0
oo Wp mr A
™

- 37 —



e kA w3 3 Vs 283 EEAE 5iEd2 A% 444
[=A194 o8 #d Fa 53] 4]
e B3 =4 Sseduz

A ¥ EdE 2 AEY 2 Y T B} At 10-2008-0014337
A A B A 2O A BCA 10-2008-0027145
Al S 2w 8 Ad 39 2HES o =03 =
5 7le) Pl AT FASAL AR RE 10-2008-0098187
A} 7S e B2 XA (T LA 10-2008-0059772
. F|ZH|A] F7aLal

o E] = - -

e =59 A= 1R A7 b0l A 10-2010-7006650
Ay 2 EE 2 AN 28 e FAEA} AEmRA] | 10-2008-0014337
4 A B A R A Rk 10-2008-0027145
A E23 3 g E 2 FAL 10-2007-0105210
ALER T3 Ty 10-2007-0137466
QLA SRR AT (PHED 10-2009-0107584
AN Sakg EREY TFRE S 2 FA} 10-2007-0048025
dddd g =2 s g 2 FAL 10-2007-0048023
HEokt) 238 24E 9 o8 9% | g5
6&%‘1:(5 FJEI % 9 uﬁg 88 R OE OI% L g sEanE | 10-2010-0019072
AdY 2R 24E Y ol o8 Mud T
A& AR EAA THSIAE EA 0l <IA 10-2008-0039288
BEA Ao dE 2L AR —
EL Olo—El Ol%fz}of‘a% %}ig%ﬂg e () ALAI= 10-2009-0000074
T Beds THE S =5 () A2 10-2008-0079260
Wi FARE 85 9 oo Ay FHEAL Aol | 10-2010-0012828
w2l 2k A WAE T A2E F=d7]Ed 4 10-2006-0134869

HolAE o83 ZAYE FFEHEE 7 Yl : P
gi e el HE FRES St A 234 20-2006-0008601
BEA = ol ze) 10-2007-0029566
BT a7 Wit B 2009-22168
BB & TR & B FR % T 7 i AV TEE 2008-192815
PoK7 a7 RUENE G278 v 7§ Hont WYRERWIBEIT | 2007-305183
BIKHE & R & 2 SRR O 72 Tk i A 2007-253745
KA E RS ik NEPPOZZRY =21 2007312045
PARME7 a7 B2 %t Tk J FE 2 F— ikt 2006-179802
L AR S O IRk (EAORBR # > b kRt 2006-96824
HRWEL 7 o 7 ARG OBTE T M R O % Pl
O A % v BSOS it AR 2004-335063
AN B HAR Rt 2003-7951
JCEE TR W7 >y — ikt 2005-379073
SRR K O 2 ol 7k PR AL 2002-327218
TR - PROKPERRE (AR 2 > P HREEE | 2005-104696




4. ABAY AA A
7h #E HE, AT A=

(1) NEtd sMEE JIZ-8ER—RSD

0
¥
i
i

St A& BN
As 25

©@ 2020 AA =418 TR SR S dA 247k 30% #E SR A
Al

(2) ﬁ’%‘-ﬂ%%ﬂ‘ﬂ(%iﬁﬂ%l‘i—)
O 871 AT -
7]

d}?jj j;d
il &
(3) GR(Good Recycled) SIFA =AY AAFE 7«EFH)

D ALE AR FLBAAFAE AW AFH] 2ulAe BUS

[¢]
g FEE 7] e A
T, ATehsE Hob 665 5 F 223F

Gl

i g

@ #H Lo woF 36F, Al &oF 9

o) &1]7134 ‘ﬂ“ﬂo AAstar A<

2 gozy 37 BHA vl AA
@ 200613 12¢ “ZAAdH7E QL&
@ 20073 == A Y A=A FEES fs =3

Lxdoﬂ

4. ARAL AANY FRY A4F
(1) AARES F07) FAAY(FESSR)

O A4 444 23t

@ ARl BE5E Fokol QUMY BAFAET AHFR AN 75
(2) A4 2RI EAF 7 BA N (FESNFR)
D A& AA - AR A D AFARY FA - BE 5L B AW
FE Y R A ALE 9 FAEEAY
@ AMAA - RAe FAwe AM

(3) FEANY R&D LAAF(ZTESN FH)
O wEd Y R&D AWMz - AFGAA - 22
37 8

@ AAY vl AN 7]=2 “Green—up 307 A A|

24

2Al2 N T A JiAe f



R

RO
B

[ A (W) ]
17l&tin] = 7] R vy

A
Tl

N

Aol w

[¢}

(D]

- A7HIESR 14Ef glo] 7]

[O

=
|

fe7lErdel <

L

-

- A AR

|

—
o

7}

H| 11

o 2

A

4R A )

3} (A

=]

2 ()1

gl shel uhef

1
[ 72

(5) A=A 2ok A
@ oA o]

3 (0) 1]

[ 7]

Xq
N
o
A=
)
=3
o
N =
[
o
)
X —
© mmAE
ny
|
HMO
A=
T
0
P
i)
™
o
o
oj
T
~
T
- T
= dm
R
B X
& W

8}

of oj=# gk

i

Ah1

ZFA T

ATAE AHY AHEA

-
o

1.

2}

v}

0.08
3.6

PN

A g s 017

28 of~ZE A
w HgotaE




T o
ol X0 H
éﬂ% ol =
_BO‘I_./I‘_Iﬁ_AI ,._m__v_._ ﬂ‘._ OE.“_O
MMEE a H b m.u mm.u M %O
LR o " SO
Sl mwhii = @ w
‘mmo,II 071_.‘|‘| .f N XO
q,* S )
. o T ,@m A E%?
%g_migéﬂ}xﬂu o N W
pa o A o = Jlo B o 5 =
ﬂ@ﬁom_w7umoﬁoumom»|uf AToﬁe AMMH_ T
zoﬁo% NEATEQ ﬂ% Mﬂﬁﬂ ?:LE,&
UroﬂL7AT1zuoﬁ1xro N zo1A @L_]Ex
_— ‘.__VL 1: HL K " WI Oru AT WI w ,.lv_ou ) w_@
W%ﬂu o q4F i %mmﬂ.x I
Mon_rmaa%mﬂaﬁﬂnETE T Ema_wﬂ 7oe#L mAﬂu
gkﬂingH@g 7 ﬂ;a ﬂpﬂ_e% 2
Euﬂadalomﬂw q ﬁo:o éoﬂ Lo ﬁvmﬂ
D) %zﬂol} VN A% <© Eﬂn
G oy K zﬂo 17 omﬂxo ﬂ}ﬁa - K
m;&A mWT;ﬁ ) e m _:Q< W
mffﬂi/c Allt 15 a%ﬁ Y = 5 =z =
En_ et ~ o0 ,umO T — m_x ‘lv_A| \mr/E N “w HE ~o —
]%2 E ~ n ) o = Ax_.
]LM ZAT o) ﬂ_uo#m —_ H OXL ™~ 700
_ﬁmf,AnCO. L.,mﬁ = X 1_,mo_6.M — JI_,T o)
" G Emﬂxo 1,g o éixﬂ
o o 3o - o bl A o = 5 o
Mo ) Lzo:# —_ o _— ﬂu_zT
o X EoAr o o = ¥ AT & oy P
Aa1ia;§§ EAT = ﬂ% : i
) o B B | oF i o ) Ca
gwm;@ﬁi?ﬂ i B Hmulma qMﬁ
vﬂﬂwg%gi@wg@% o G f@s} émmm
s W gy o B T T a = & o = o Jo R
won OXo Amﬂo ]:.LZ o :.Lnno;o N pad
% LM_ W H & P T o N X° i ol il = o il ~ i
= ﬁ@ﬂﬂ%u%y% o £ I 7 PR R
Ho%ogﬂaog %ﬂu%&ﬁi ﬂm_mwm mMATﬂ/rEE ._waci
,maxoutlx_umumﬂﬂumaxﬂT&oE 1%77 ‘_ﬂw Hl_,Tr . ,Mﬂﬂ_m
}g#xgoc@zy o F o A gy RS
_x_ﬂr%zo EETVO%E a ™ p B .w.alut S ﬁ.]é
—~— %o < — A 0 ]Ee {4 N i ol —_ VEB ) — T X
N i ﬂu oCAﬂﬂ ~ =~ _ZATh .._7u_zr.
C..w q »AU E Lo ﬂD X _UT ™ L \Urﬂ o ,WL —_ JIL
= ﬂegxwoeﬂma7ﬂurwm ﬂdﬁnxﬂﬂw Qlo_awﬁ
gl ogﬂeoﬂngﬂoxy O_E7E i Lo W
oy = = M 5] wu 2 o W o = B
- 7 7§§¢1ﬂr W
8 i In mlamrg i K 0
,mn_Aqurmo. NS
N Z;t%o» 1r.._111_|
S5 X X
’ ﬂ@;
%%%
ap) X

- 41 -






A2 AT

— 43 —

X
3
o
m 1o
— [
oy ™ Qw
R ¢+ 2
r = i
4%%%}_? " ez wowo®
[ 1o
e mo%m_x 5K B s - s c
ﬂ M\O =K Enﬁ 1 ‘W uML .vmm ™ T J_,IA R = o}
BN 2K o K - o 0 o = o
o % Sl < s B Hl ) Z e
ﬂﬂﬂﬂéw@ nERX 2. B E
T 4 o B W <z Bos
on ! < B ) ol < To =
| | m EECY Eo
| H iy = 4 T
ol o= o E X =
o HT_ ﬂ o ~ Q Er. = N
® Jo = o X 9O gy D o
e Lo o5 G2 E e Y
ra s Lo o 10° T =
oy W —~ o o Ho I AR o wr T
N o X = Ho =K o = iy mr
NE T oS D 2 LRy
X o X, 8 o uE & & & 2 b
“Z T2 Zzg : 3 g, ® i
5 sz wE o i 2
o mK ;T o W 2 £ of 2 38 uy ap
i) Zo 1 T = = g =~ W 5 e o ~ B
p L= X T g oo B B -~ = A, < s K ajo e
z B ~ T oo ~ © = L b < W o W "
n W = 3r o n al e o < _ T~ A R T Kooy
™= JJo X B0 o' g o = Gil = NN - o
S Jo = 3 L = R %% NJ% ixoﬁomnﬂ)L 5%}%
- %o MW] w W ;nﬁ_uuga RO e N Ewm ~ = e
o WL 5 B mK mc o 7 o E | ‘M% - o mm ~ " =K u_M =K
=~ = ) ) _ g
 E 5 E o g mmux mﬁaaa_eogﬂ ﬂw%hvﬁ Bo X by T
..ﬁaﬂﬂm%m 3% %wmwi},lgAam S
.%.%A@%M7Wﬁ@ muhﬁhawvm;mmmﬁ%7% L A
Aa.xgmnﬂa e < y g e T
ﬂﬂ@%oﬂ@%ﬂr% .d.mdj_vnoA ro<
X O = o o0 %0 g £ z o B a oF
o= o - ! Gy =T fa - 8 &8 = 5 1H o
R lxﬂﬂA ymy%q_ 5 B
{ 7..1moHaHﬂxok£§
T o o B EER® S k
= = = . ;&Mﬂooztc_i
K S8 | o =N S
@ A —_ = - n M i
) H % I . do
B N
(S = M (@)) ~
o N T < =
! = = Te)
==
» X
=




=0
K

o

g, AR 23 A

Q 3
N
o
BET E
10 ‘\W ZTU OO ]
e Njo HM
e _z ;
N o | Jﬁm‘._ ,|
o 2| 2 LA :
A_l | w_/u ﬁ %) W =7
= . RoOREG b 1
% B X :
| _Q/U \.Wﬁc ol.w _70
mﬂ M mﬁ % = 3
| | Eo : ) - o 00 o e
o pid 1 %o M:_._ % R S ™ n% o Njo ™ o0 ﬂmo =
_ . | o |3 o o = Tl 2 i 1
: . ik - £ m/ g ™ o S ie! 20 HL
JHI 1 jolm X0 ~r r m_ u_m ot = o s o i :
alq M : : 3 - N = 5 | ¥ ol ™ =
: 1._A. : x 1;_A. m ol Dnm K A~ = P N = — S i Muro
H\_ 00 h Hx_ — | = 7 : | O«E | Z
i ﬁ B . : b i = = o
X : ﬂ - 8 ) H Ny = o @«E
_ r 2z m ;OH dlL h ﬂ” — _—
zT —_T < | X ElE i A mﬂ 7
: dw : s : L% W 7o | B %HL 2 Ha o~ = i
: _E : |3 O = Jﬂ% w 2 - i kS = ™ N
— T 7o RO T2 To i <o ] 75 ~ o
X =y X o 2% wjr wm X G 0 w i RS
. o w2 ' T A = . i :
< K T £ Zlur X L= T : : ﬁ ;
o m ;Hm = < W o B m o’ S gl K
i : i_. k:f o m - - M‘_ T 3 " o 4e 1
3 it L2 o S | T s 5 = o Y
! lo |5 2 wMa o . N d LA ﬁoﬂull ; : 4
, iy £ % T X Nfo i T o} ~ ™ %o = = B T
= ! aw= <! ~ X = Lu_w] ca o ﬂ_ﬂvi
i : : o P ° e zn Pl 7 o
el 6ot | < ™ T gy ;g M -5 m | AR mo X S S - : ; :
—_ = ~ X Ly : - ~A Fo 5 : . J] :
ojo %o < & G X 3 = Epn|= o HL - : : :
‘\H_M E# ] m_ > _ m_ﬁ x ﬂm_! m m = X W — X =y | ‘OI HL WME —_ ﬂo 0
| : | m .n , Fo_uuu Dnm W 5 W%_ Wm m \ uﬂﬂ N Um o T =) N 7o
J.ﬂ 1ﬂA._|l ﬂ ﬂw m m T , _ ﬂ ‘Drn_ 11_._| = Labu mo % Z.o D Wﬂ ﬂ ‘_mﬁoﬂ ﬂl _— MAXJl
B T wfﬂ o = L% kS =% : - : i
b - or A o I i 2 m =7 : w
s ma,AH N = o 7o w7n . , &N IH t - : i
UE oo : ; - ny = —_ ~ = ,* | mr wr oz W No
H ol il T Hum = N i i - D iy mro = ;
pild s T om = o X il — & ! _Emowm E :
Zl l HE = ad ) ~ 0 pu N S T
AE _.Eﬂ : = —_ = N | M LL
: 2 : : il i = L =
~ 2 : : J. |
E ; 5.0 m : : Ho o i ,
e L] S = : n__/u 1
: 1 B : :
] m o} : : /\
) = il )
™ B unu.m m& £ : MM
_;lﬂ : : ..m o o ~ Wo
D Njo = G % ;
AR : H
K = :
m T y .
: Mo
- [
M T




2= 35 u]
A2d AT 3 3AH L Y&
ol =3
1. A7 W& 2 53 9
.
7V, FHRHAFV|H
@ A Fo ATUE
o 9N AAE ¥xF 9 EF 43 (42 V=, 79 5)
| PSS ARE W S 2
o
R E I o PO
AR 2 A wrke S 5 (ASTM, JIS, EN, KS)
AP WAk 2He Fo AE AoliiA] s 259 4
zjdro] E = 9li= YA RS PIAES Qld A~ B
R RS ) ARMRE AT S}
- B PN WARY BAE FY G4 FuT A
AN WAL AABE B =R WA, A bt Hojs AR
A7
TN B E HelMg Y
1A
7154 E59
ARAAE 9
AR} WALE
57884 500 1000 1500 2000
o+&(nm)
- Albedo ¥ Retro-reflectance IndexZA
D FA, £FA(slag, limestone), 4], ¢t&E &
Prop=0.32 Poottom=0.38 Prop=0.47 Poottom=0.48 Prp=0.57 Poetom=0.47 Pbottom= 0»37
Pbotlomz-o-qﬁ Prp=0.48 ‘ Poottom=0.58 Prop=0.54 Pootom=0.58 Prep=0.39 Poottom=0.56
Prop=0.59 Phottom=0.60 Prop=0.77 Pootom=0.70 Prop=0.77 Protom=0.72 Prop=0.60 Pootrom=0.68




iR
4

T8 d7HE

n A Zolo w2 Patterning 7|&
- Patterning EAo] W& wALg 24

T - Bl R EAY A%k Patterning 71eE (H A 2 zl0)44)
%tﬂ‘ %% qx]'?_ solar
Patterning

7l (D

b) 2H2E I

® Patterning d-£7]&
- ARl ARE wd dAnp 9 JhETlE A
T T - Hax kAL RS $J%F A Pattern w5 2 Al

Tl u"_l,- o

Patterning
7] i (1)

. A
Composite &% -
- =
-150)) _
- =
® Patterning 4% Composite
2P > o 51 o :
- 4 WRALE vllgF 2 Patterning 7|
b) 212 B
Composite &= @ AHEAL THE HE 2 Patterning
1501 Composite Block

IREEE
- 712 BYA A BY(RE, $4, vk, vnd AZA)
- A, E3 USA Al o3t Bl uhah A7E 37
- BAEd, 7] SelE, uHIt &
- FX/E9] W8 9hE S8 Al 3 ARt v

o (ot

o
ol

183 B8 A layer 387
Hybrid 82 74| - HAQ A layere] #7324 2AA
o

29 W
) R Rl Ak 13 layer &4 AA

¢

U
s layer AlEE HYE A s AE, AL ZRAS 2R dsl HE
z 3

A2 EA AR |- Patterning




] FE ATHE

n A GA A7E 9% Hybrid & AAE A
- Patterning 7|=(12Pd %) 7] F5E& 53 Hybrid £5 AlAE 712

— Open type
Glass beads type J[: “Closed type

Retroreflective [T e
X Prism type—
material .
Paint type

“Capsule lens type |

~___Bead-embedded type
/. s (Closed-type)
/ 7 Gmsbead No4and5

- ¥ Reflector
PR Binder
— *._Base material

Prism-array type
y yp :ﬂas“cmm”Capsule -lens type

Sample No.1 and 2 " incer No.3
Air layer 1 4
Glass bead £ ‘ Reflector
Hybrld -‘é—% 7HEL}' g ] _Binder
(II) o 3 - Base material
High albedo materials
@ HL TR XE @ Patterning
@ H;' Composite Block
= AAFE 7}
3AAE - 712 = A4 2H(ABE, $4, viEE, v AZA)
AT L - _ _ -
- umw, =2 S Agl o3 ek Al A7 27

S
- sAsd, A7) SeAFE, WGt T
- 1/*‘194 i - 2 = L o s T s A A
. "3’}}’5 IS A FANE HE
A 3R AR |- A layer B4
(ID) D layer 2320l FA (X o] WA AT 5 FA HA I}
x4
Y i) 5 Mock-up ¥ ¥ HE FHSw FHH)

Z &9

7= B AEY FH5

¢

8 Mock-up Al8A Az % 3
_ 7]2\_: g == EHO]: A
=

1=,

% |- Mock-up N@A £H 2




| £
o
of
2
-
N
e

3 79 AT
n HGE 1A E4E 18 A dudF (IFAT AH)
gres | - A% 2 A B4
1A= A& ol A - HY 1= 9 9=
g N | - Zx 9 g8z
- L eluA §4 54 %
B XH2S AEHoA BE A
- User Friendly 7537
- Hge) gy meeA wE
- A gl R T
ol = RUCN uy
e [ Legend ] Il
22 Al g o)A g D 315
Grass.
A )| Hk I Water 31
S —i
uilding
[ Epa 30
295
29
285
28
n AEF AEE T3 AL A
- 712 £ A v, AEstE AT W A4
- 2% ¥ % &% &3 A ¢ um
- 2% AT AR oF BY 2% % L3t o
1,000 -3
Solar Radiation Wind Velocity
- Suwan (Mardy 17, 2004 - March 18, 2004) s Suwon (March 16, 2004 - May 16, 2004)
*g‘ 4
= 600 =
-I.E 400 E
o 22
E%%E E 200 1
Si]—k—:ll;:; }\] % Eﬂ O] A‘i U74 4'8 72 UD 10 20 30 40 S50
_T_L_i:lati 7H %III Time [hour] Time [day]
EfQF 2AI2H(Solar Radiation) 2| 2=Mind Velocity)
30 30
Ambient Temperature Depth from the surface : 30mm
25 Suwon (March 16, 2004 - Mardh 25, 2004) 25 ; In?’v?gﬁmt
g g
[ =
B 0 40 80 120 160 200 240 -SEI 2 48 ” 96 120 144 168 192 216 240
Time [hour] Time [hour]
021 2=(Temperature) HO 25 (Surface Temperature)




44

¥4

3pd

2/4

1/4

4/4

34

Pl

2/4

1/4

4/4

¥4

12pd=

24

o
i
B
3
4=
Bl O
o= - S
WW 1.mo T -« S O®
& - L P U OO
% | 1 i 44& i 9 O
21| - TITTT T A =BG
(= ~ ! < -~ il & i EISHE)
— ) — | ] I @
— ¥ - - - Qe o o a8 o
oy AR X L — . I o | -
R HENI = - | ~ -~ v P @ IS
o = pr! o X g — | ™ — IR B e O
<X o X . — | [aN] — JQ Qe [
N fat} n_mox O N — ~ — | ;ni om;m ENIS B o I
d oy 70 70 X mo X T W~ A4 | o — I ae]
T *L =% Ttz BR PP i i
T X0 7o sigcl WS 2l o - - ¢ <
& o — o S b G e do - - ™o
= PLMT 7 =] 4 MEHL %h umoﬂﬁ | - = o I
,mﬂ_.x.uli._ R 2 =l T ~0 P o —
zr i °F T0 oF _ o o Mm b B oo M m_/uﬁTu dlo do
e i T ur g,amrﬂn mﬂﬂ@ ai wﬁ N Bl _mz M X G o
d |5 o IRE PR e g - | P B F o
e BT X STN T g m o - B e W
5 Jo o & LT @8 7 LW o 5w = |
J Cralia =] joxl ~ = - o E_
= O 4 £ éﬁi( ~ o ~ % = o = Py
T Yo g X o) =l o X = = s X = o}
el s =) iy 3 - N = o W N <oy 2 nnn_ur = =
RN BHES- - N® g DI FER S &2
g r & T me 2 o E E xR G o W &
& ~ TR .%m,.%m m 1m Ao 5 Mﬂ,W_ %wu i = X b A w.._o
i) : o < < e
mn“ o T H nw 2 M e umﬁ_l ﬂﬂ i To = Ko mﬁ G
i = o [ I8 oz o
W_.u ol ‘Wma e x W = (- H M Mﬂro A < ﬂﬂw T
IR e D E oz 2 =
< o e IR 2 ER I W | M
Dy o ) = "
,#W% Rt ze 2 an = _
< ﬂlugz IR Wﬁwyn g
= o K Jﬂ,i Bmﬁ% w2 Mu.‘mLe )
2| Zpil s R oy IR
= o FN =) X i 8= TN
™ 5 1H wnga oo XA o = < ™M <m0 r 2 =
~ N - T Ko iﬂ.l[ &) = W: El ,.Jli
1ﬂAId;§_,ﬂ_H < o S nx& pel X' piy nl
" Ex < H = S i T i
BOST T o= pH Y T <
Ed] = B W 5 o i o o Gl
Sis Brr T ol N B RO < o $ aK
N SX 5 ﬁld,%nn > g S <y
i I i m@7m U P o oy
N 22 = ° g P! H = all do XA W= =
H_z‘, BT X ~NH IS X o
EO X5 Of el ﬂe xO H#E ~ 0
P = T g R = o
Ho % TN w B 1m417ﬁ AN
N| 2] yu M MME.ML
F o =™ SR 5
Ho ﬂﬁ TN T
N o
Ho

- 49 -



A 34

A75AAT 9 Ae] 2

>
[ #] EAEH2E Aol 7t HYdd Ad =88 s

’.I’.‘?l‘/\]' As ¥ Hybrid 25 /M-S A3 AdA+ 4
A0l =9 €4 A7E 24 9 &5 d (F)el =z =
A02 =rd] - 9 IRkAL Alm d% 9 dAHAY S 24 (F)ol =33
A03 =ul - 9 AeHE7F w4 (F)ol =33
7154 B8 ARAAE A% IAHTAE
A04 H]oo]:oaﬂ A, /\}_ ]HE/HX% H@— /‘é%ﬁé7]- (F)AzZH R

1A= A05 Albedo ¥ Retro—Reflectance Index 2}H/3 (F)oll ZH %

Activity
7154 F4L dd 25 A9 Patterning 71 &%
A06 B ¥ zlold wE Patterning 71 (F)ol =33
A07 ALk AE e xd dvl 9 VMg s s (F)ol =33
A08 H3x} AukAL WA E 915 HA oE E5F 2 AFAA (F)olzZH 7
|_T’_‘i‘l/\]- A& % Patterning 7| =S &3 Composite = 71 L(1) |
A09 HLHd 9o =2 TAES 93 &5 wiEY] =& (F)el =z =
I RAL A5 92 Patterning 71&€ & A -&3 Composite Block 702 (1I)
A10 Patterning %48 +4] Composite Block 7I1% (F)ollzA R
A1l Patterning #-8 Composite Block A] A% 7j4+ (F)ol =33
A12 Composite Block A A% H 7}

22 A = - - :

e Patterning 7| 2 HY<E Ad #o]loE A& Hybrid Block /N&(1)

ctivity

A13 A& WAF A Layer®] FA 2 A A7 (F)olz=A R
Al4 THEAL ZE A ] A2 E3t HE F)ANzZH R
AAA FAS 93 Patterning &3 7le HAE
Al5 Patterning o] / 2t =4 2 #H wpgt (F)ol 237
Patterning 7]1€ % ©Bj %€ ¢ LayerE® A &3 Hybrid Block 712 (0)
A16 Patterning A-% Hybrid Block A] A3 7l (F)ellZH 3
A17 Hybrid Block Al A& 7} (F)=ZH R

FdE | | A FA AAAO)

Activity | Al18 A4t &S 913 Layer Spray &4 & 43} (F)elz3g %
AZH LS T3 HIEE vk} E59 4353
A19 Mock-Up Test (F)ell 2 %1
A20 €7 A8 Test (F)ellzZH R




& e
R m.Hl IH _:M_
0 K1
-
T
=0
30 &S
= %
A o
1] o
A e
iy N
o) r
= il
il =
50 =~
i) s
oJ =K
10 o
™ =
S .
A0 g
i T X
= Moo
A 1 _
o @ ._M_V
e < | W
o ! ™
B = | =
o | =2
< | 2|k
H > ~
>
I T
EIN <
K

I o o
O W X H X W X
y = = =
2 < 1 < 7 < 1
K KA Kd
L
H | K A ,
w s W=\
i i EE N S\ ET
8
0
i) oK nf K T OKr m
NHE K 2 160 "o
— M- 10 £l H_.W M
O] wt n 30 DJ
r w ol = I L=
il = 3L R = Ko
n0 xr H ~ —~
00 g = m w2
ol | = K K < &) Z =
K|~ z) KO Jo o, = =
0 M 3 7% o i
ou B ® o _ N T
i o Mr T 3 < i N I
" o ok M o M ok RO < =
m | ] n | ] _-Al_
r 3k KO il
wm W S - 00 H o
R = oy W0 SR 3 or o
0 . oy = = X0
K0 <
3l = =5 Jlo Bl
I = 7] 70




p
il
e}
B
wr
a
K
1Xro
oo | P
B o
o
il X
~ zn
K ,ma
.
ZO
g | O
Lo
ese}
= | F
|
BN =3
o o8l
| 9
S | =B
<< Ul

e

L

(1) ¢

499 A

gl &3

g4

71 =Al

ol

o

ol

[REAERE el

ool 1990 T H-E = A

sh= Aot

Br|&e o ol e
ﬂc._o Eo T c._o
7 % e | W
~ |® |w°
o
- = B
SR ol Bl
TR X
! o =
IF —
o] S
<oz %o
Mo g m MM
JlD »
ojo|7s/ JJJ ~ .
C CE NS
= o) oo
N il
Ay ﬂ}
7 —_—
& W
o T (il
B ol B | E
= % —|%0
\%ﬂ%ﬂ
Mo | N~
o) ol T B
X o 2 m ©
HE el £ 5
{EEIERE
Hlz x| = o
D D [@p) (@)
TS| S| S S
— | — — N

2 g

=i
=

h s

g o A

(W) =AEHA W

J_HO
B
payl
wK

—

O

Cl

—_
o

o
ol

N

o

B

of i

=
=]

o 2001 o

—_
o
o

ol
R

Fai o, 20051 79l &

S

Aeje A7

B

mﬁmﬁﬁﬁagmmm

IS
H
o
2
]
2
A
"N
i
: s
N1
Y - u
mar unr R /
Sl TN ..m..n...*..Nl.. N
7 B
= m
H 2
[ &H
w® K
i b 1
«f, m...w.,.
... \ ,MA g
-~ |
=
(LN
7 T
A b
Ao




— 53 —

i
= = ﬂ ﬂ]L.
o ﬂ.Euﬁ%mo@ﬂ 7o R
0 -]
o brazihe Led o |
Zn = EERCAN S o o3 o Hl o = M I N
Hl 54T 4 a8z PR g 7 2% e
oo A= iloZﬂoon Hoﬂ]e#ﬂ o O M_s 70
— il < o] o R B L (- T | = R o N T X W) {
= i _ - T S Ko X 3 ol o o [
%0 o ) do KR KO T B g o A Nfo W o o g _
1 ¢ L e HE o T # A o [ ER g
G~ 7K ﬂul L.:l O,WILX -~ H,HOI‘I.A)A y ~ X ﬂ_mo —_— J— ,I\,H__/H‘WVI —_ N
= i o — = T W o = oo W %o = B < |5 o] = I < 5
=0 A e = E]&Qﬂuﬁe? o| X = ongL@l o
= T Ho A~ W T me — ﬂr — | A o) 3% s X
X © D E g — tom RS P® W [£BX "R
= || T —|E T NI =W | . T TBw = R o
A} %o o o TF Mo < T e o) T+ - - - T m T = B T o) mo K RO TN M@ 4K
i %@x}.#%%l %ﬁ%m@ﬂo_ - m B oL ST |7 .
N PRI e MR NS R Mo X B E ‘yy N B
il R P B A o = S iy ®OIx S B oo e
AR o T o 5o o = N - = o) X o X2 w0 = = (- o z
u L] L] [ [ [ n n n ﬂArO q M EO ET ﬂ&:L ‘_Ile . ° ‘I—/Hl @E Z.L m 1v_A|O ‘mE CM 1ﬁ_A|O OT AT E.fv ‘Mr“”__ ﬂ”
- B W o W S W~ P
Lo e Gl 9 ol ol § I _ BA
M_._llh B = = mK o %Lt ~ T e 70 W 1) R ol H MM K o ~ -
®| = 7%%17.;;%%@@?%% b | Ak EﬂEu%%WW%
F| 4 W om o g X IO Yo | T
]]1r T 0 = T~ oA
d|l ~ - 7q%gﬂwgm%qz@¢% i ﬂ%mw%mo
GGG = ﬂ%%mrmu,_o %.b%ﬂﬂi% W no}m%a?olﬂo
PlrEzazz] o | u LiETTEIELT LEE. =lihT:
~ L S J T = s ~ ! ﬂ
XO | | B | Y | B = = Eg_mb?ﬂ%%ﬂ Emﬂx7%uuu %%7@%@ A 2oy
BT || AT AR B Mo _dﬂzﬁaa%ﬂw@efﬁ %%Wwﬂ g A Em_e Hﬁi7a&
ool e %ﬂﬂ%wo%ﬂi%%wﬂn?%ﬂ%%m@wﬂi%@ﬂﬂ%
2T FT nnﬂ%@wwﬂ Efﬂﬂom@mﬂmgaffami
— ~ N - »
. 10 B~ g M o A i s 4K o
) U o= W = B oF ol xo o
o of T o -~ X0 G {] B
o Mo - % mEJOurmEmL%Emonudr = Mo
i o ﬂo]mlﬂﬂrﬂl74oz._ﬂu%i m =
T < o & = o £ = T -
, H Sy RIS =
)Emwﬂzeoﬁlxoiﬁiﬂﬂm S ™ n
ok Fizwrsl 2 | &8 ) A
/\ e o o M 3 =
© S | = T I
W >




BWiEA7 02

:n_u i
EHET 27l nm

|

(2) 7=
OhH EAEA @3 & 289 A

CEAEA AAg A #e AFEE, TR AE S s Suet F3te F
Il

Aol w2 gapAzo] o]ojxm 9l
4 | a3z S A9

SF3) =w=me] otu WSl Hule WMalst A4

7rol WX dake w7} LA X
1995 Sail

WU oruw 2obe 9at 7] eA8 15T o

- =9& S 9%k 71243 1.3C

=2 27 299 AHTE wol A% /e A

7 ENE 34 LAz
1997 | Taha e ]

- W% 013 Z7HAE el FARGA eS| o

A 45C 33 5 9o

(W) Z=AE- 0 i gy 2 &
O "= stF A= =AGA 9431E 93 Heat Island Reduction Program *] 38
o At}

ALAolal g4 A<l vlE #y AdolA FHARAES 9% TEA d=F &
doz Awaia glod, A4uton dFRE & ¥4, AFAE 499D
9O Uz Ao RAy B3 AfEEE e, B4 2, S48
vel std, W] B 248 T HlE8ARE S A HlE SR FHsta gl
=
FoTFHLL
g g 22} %3} (Green Roof), Hl% X ¢ 7|(Rain Harvesting), #17tE, F#
A =2 I, g A 5
M Green Parking, Green Street, &7 5 4, UF 2 EA & &
L LT LTI




@ Green Roof

@ Cool Pavement

@ Cool Roof

ﬁo
B

ox

Ll
o
W
u}

)

(th) =A1E4d

ol
=

Fo] Cool Pavement, Cool Roofing

5|

@© 20056 v=ollM = =AGA Ade 9

o] My At

7h

PN
=

%3 59 7]

54

Cool roofing,

i

il

AANER A% L%

27

o}
™

=Rk opyet

GEA

(

Cool roofing

-
R

A o

—_
fi%e)
o

]

O

M

ox

™

, Udd= 5

=9

(3) =,

‘.__..nﬂo

]

11'10

Al o

A

A 7

el

9/]

]

N

N

3

o

5

of o



o} 3L 4]

oA 10% 7beke] wA HAF7ke]

el wAH o

13
of

[e)

J~E 1

A

3 Az

U

o
s

3

T

=
1

A

o) s

AT7E B A

T - . h =
g ol - o T
=5 E s S - X
3 g S
Yoo oA 8 3
R R Ry o el
Eru — 7 s L 1.A_.0
HT_ — X o R
—~ N Kk oy ‘OI
%o o o = o
.
ﬁ]_ ,J.AII XO OﬁE ﬂ ﬂo MU
o N R %0 ) B 0
KY —_ . L.Jl
B _NW o0 o o
‘_Ir m~l| 00 e _&.E ‘OI
W W E R ES T oo
Ny e o g
© o b —~~
Y no M _ g g __.__Mw..:_.w s__z.w . i - = ol |
MT = _ML _ g [5] W o
NS g 4 o~
HT_ w NIuE m , )AO ‘WE O
= : g |= B
S om ko o A
L o s NEEE:
S Ehe 5
A I Wy
GO g |z P e
o B H = G ) °
RS ow 2|l = =
e ﬂ,Aoﬂ W o E gl - oo
Ny W oo : g o
~ W/ 3 - NI _E o# )
! B &~ g |z =
N o ~ = m 0 H I
WON R s Gr g || B o
= O i g |F xo —~—
_ll % . mv Ot W _E j..* N ‘I._yl
=y _zT.c X0 s 8 2 . =
o° . M B of g m 70 Iz E
E__O AU ,mWL E o m W bo _ul m
o X R o e -
w < = ooy T N < E
W HWT H N7 = 0|
=) ® H 9%

(4)



S Y 7|8 (AYUAHE, KMELER)

4> ! o

8

[ P :‘
st Sve—x—
>

o LI EJ S ol M1 /

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

[E]
d
[NyE =12 Z2 gy =8 z3== 2 @55 C7| g —+ g4

[ A9 ERRF 555

2% > X o

s sxI
14, 0% /0, 0% 71 El

s33y o B

541% ——— ~— 114, 2%

ey
| 1447, 32%

0235
14274, 32%

A 5(199072005)]

¥ AR G 534 “SSEdrIes AR - BAGA N 7]1E7, 2008.04

Sse9dz

10-2008-0014337

4 —1-' 0O H X [e]
A B ZEA 2 O Al 10-2008-0027145
A9 378 2AE 9 Ad 738 2AES o83 Zu) nptESEEA AlFH | 10-2008-0098187
AA) 7S 2 B2 XA 10-2008-0059772
AE F° AR 10-2010-7006650
294 x4 E3hE 9 A 2 3y 10-2008-0014337
A g ' A 2 Al 10-2008-0027145
AJd T2 EA 2 10-2007-0105210
AT g 10-2007-0137466
A B EEA AlS 10-2009-0107584
AN A3l TRYEY TRE 10-2007-0048025
AT s EE 2w 10-2007-0048023
HEAAWoKE) SAE 24E 9 o]& o] g3t FagE x4 Wy 10-2010-0019072
A4 Eg 2AE 9 ol o]&dt vy WxE I EA 10-2008-0039288
HyAd wieido] 3 SR8 2AE 9 ofE ol&st d% BEY | 10-2009-0000074

un I
FET B P £98 B2

10-2008-0079260

B3 2AdE B 9 o9 A

10-2010-0012828

£2o] 2% 4% A4S T4 A=Y

=

10-2006-0134869

MRS o]83 ZAdE Srneg @ 9 8%

20-2006-0008601

e B 10-2007-0029566
FKE7m 7 2009-22168

FKMEB & ORIKMED B 2 B % T 7o i

2008-192815

Wk 7wa - 72 RUFN %2 o7 a v 75k

2007-305183

TN & BROKIE & 5 EREEADRE S Ok 79 72 Tk

2007-253745

KPR ERRE R OREEE TR

2007-312045

A7 m v 7 RO 2 oSE iR

2006-179802

EREC 7 3 v 7 BRI S ORTE M O Z oS )i
SEB DTk

PORIEME IO | 004335063

B it 2003-7951
HEEA R} 2005-379073

SRR K O ol ik

2002-327218

AR - PRORPERERE

2005-104696




el
i
-

o
Al

o
)

Y

B

H
‘_lﬂ_«l
T
B
xr
il
ol
H

N

il
o

el

~

2]

o
ﬁo

N
0
il
L

23!

Fed AL

tA1 7171 918

&

27|

Ho
K

ToR

ol
M
oo
XO
5
B
X

il

=
wr
gl

Jo

[
o

Nl

—

Zn

Al

H

[
%

W

gl

gl
o
o

"o

1o

o

o

e

X

A Z

Loﬂ
=

w2 @age] A A3 10909 ERE AT A

=i}
=

=2}

2]

0
N
~

TR
B

j
o

H DA o &

-
s

ol xth 2y AR

_?_
L 2hol A

o] o]

=15
=

3

A]

-
s

KeR
T

EERRT

st

=27} 2A

1]
<H

—~
file)

)
<

o a2y, EY

i

FAHS Holal

-
R

sHA =

s

—_
fite)

ofo
o
oK

e

0

Bl

A 2

A7

- 9]¢

T

0

%
A

[
o
o
1o
ol
<
i

7y
-



o
)
53 =3
=3 o o
£} | Su | DG g o
8| W oo | ol _ Bl
o - 0 I RO B
or m o RO | Uo T - KO iy
5 wo | M iof = ol Bl B
T " S md =
. _ = <
rin oo T Moo
o {of o = 5 - ™ o=
o T o | K E g 5 2
RO 5% i S N ot :
s 5 | 2 mow %l
Bl o 3 HO = =_|_EE ju 3 e ]
ER- TR - 3 Eud o~
= o 10 = o= H
W Bl qul_ - 8o iy P m__.u_ KO rE .
ol I sy = =) J W_._LI...A.O ol i -
wo < 20 — o 4 H o3 U g
o g K 2 w5 oot ul a @ o
7 vE o L R L .
1 B =< B < g = oo B 8 W il R
xa i xa = ol =4 oM o 3
- K 0 i KO K O = C s z
Bl TR A b 4r ol P R
0 5 8 < B Ho rioop o oy N o
e S W g | T | R B oo 8 :
5 i = | KO ﬂnﬁilw_ o8 L
© _wZ g RS 2 EE oy < WS N i
= o = K — 3 - o 2
o .:..A._lmq_“ = b ~o W.—m._ R - KO ol ou Iy NI dr_M g S
nE CEg T 8 505 wprEy Lo :
il ol B _ ) a ol B 0
w_kuu_e _lm__”__._._ X0 — au m_.._.w ._mﬂ_ @ﬁw _.ﬁoul_.u m._l%x._ =
- N Bl = =3 oo © N = oy K K K+
ur ¥ ©l Bl o Pop| X NEg SN =X
0 o a2 L o= momﬂ_%%gg A :
- H G 51 | uf on | TR I £ % J
5 ® =2 0 ol el g Z mxr/m|§a._._._ WWW ¥
=5 F oIt I g E |g zr kR B N ,
- AT g| < S | HMA_.%ALT H o ® j
ok K o ™ Bl < | € © © T oW o< _ 9 RO : @
H mw_ S S| 2 5 & @ gy D w oo e
My oo 5T D s | ¥ ol oF TR & LB = R &
=3 |_|_ll T RO = =0 LI.._QLX o= d
L||ut.A D w55 = s | m.‘r_ o|_ur._nr_
L.mglE_AW ol & ] ~ |o Wolh_._.__._._.rmM & ,
E:._.o___ﬂ 919 o) S Mgﬁﬂﬂnﬁaﬂwﬁgmu
Hge = |« g ni_ﬁmmé%w =<
o R i_uhrggmxm
oaamel_m:._ﬁp -
T - Heg=20 w
1 M O_ = i

— 59 —



49 =m 2% 3

o

AL EZA

olg olggt M WA &

FH3A} FA0)0H

10-2008-0039288

[o]
F4498 854S

DATHS

10-2008-0079260

s ¥38 25
3] e2dE 55 9 o9 A=Y

F934 Aol =9

10-2010-0012828

£z &% 35 18 24 A5

iRt vl i o

10-2006-0134869

HEAE ol §d TALE F4HEE & 9 E5

FEALA AN

20-2006-0008601

By E5 ohe] o] 7 ) 10-2007-0029566
FRBET Yo TR BE 2009-22168
FRES LRSS 5 BRA2E W iE /N fED 2008-192815
BT vy 2 ROFRE w70y 75 BAETTE M SR AT 2007-305183
BRI & R OB BRI R U2 T i ZHERTT 2007-253745

KGRI R G OB IS

NIPPOa—Kr—L3>»

2007-312045

Rkl 2 v 7 RO Z 0SES

I FE 24— 8ot

2006-179802

WEMEC T 3 v 7 AEEE A OREEM R £ 08l

R RIS B s 7 B o REE R T 2004-335063
BT BB RS A AR At 2003-7951
TR R BTy — AR 2005-379073
ERMEEERN 7 Ol AE R AR 2002-327218
TEEWE - RS ERAPRE # v b AT 2005-104696
(3) 22
- 0[O

MEROIME ZIZLsHstel lgye ZRISHo] 0|23 Bstol TiXist7| Yok CHEz o
Tstn 9

Aol &= A U2

= 0| &3}
o 2eNEdy

ology

BN 22 Hal 22 5o £A9 255 HUY 4+ 9= 228
o, ol2jet EEHLE HOHT EYMLE =50 2L EHA0f RALt
- 0)2, £Y 5 X 3o #B0| 24 Liztel Z2 SN B4
o #X|stn on| La[LiEte #0| XS0 2% AR FL Lt
A UCH
LT
Japan
Eforat Hedug S:SLment “EaR ——

2005

20004
‘90 cH

(12 8 - 2AIEY X2

9t 7|27

jid

ng

=g




il o2 7HA

0

2 2 HkA A Y
A7171 €

g

[e=
il

HAR AU S AR

=1}
=

7
A HEE

t

H
—

i B BTAC 2 et =3

S eloll A AT

A02
D) I 2

e

ol Aroop iy o T X o Mo & & H 3 ) Mo ol
Do © g PETR T R, s B — X = T o= =
xESEMNT X TP = T2 >
B Ho X i HAr iy i oF ® | <) T ~ Z RO
w X oM = W o ZTmr ﬂﬂﬂmiﬁ = o @ -
0 ~ = 0
ny o _— e NRN o] W k qT 0 < 3
of T XX z T M B
AT o, W T o] ° N X o MW go
Mo <o ol T g oy o X ﬁ ﬂ! ‘UF T =) o ® < o ke
i o wr_ A B — 5 5 d o N o A
mum e 2 =~ i ) g0 < ‘Mﬁ | Moo M A — fok iojm e
T eTIERe L7 T < g N
- .~ O N —_— o) ~ ‘Aluﬂ
L, ﬂﬁ,_i:.ﬁuma . 9 O uTu_m O o = B —
o —_ m) Y = N
=0 L N =% ™ ~ 1| S S
T <A o RE gd
Poym o e ® oy B o — o X T = T
@roiﬁz_@%ﬂzﬂﬂr wfmuw T o K T T
P~ e 0 -~
o E.r. %u 0 OE . ?L me 1:0 Lt o ﬂl . TH N = TO m =
™ W o Jo B o M — = X in 1| S
%ﬂnﬁﬂ%%%ﬂ 7uﬂ @rﬂraﬁlﬁo T R maN -
—_ _ —_ lolm & m 5 z =
TenhneRor 0% PR gz 2y 3
%oﬂo_urzﬂ% oS L RGIS = 5. Z
— = 7 =3 N — = @E —_ 0 B = 0 35l
o KE S TR o S - % T 3% uwg °
N A B o m N | s P 5 B
A Nom R OAT o KON ) N B S
Mo R T " ) ‘5 KO R N o) st ) =t
o MR T e T F g EX T e Lx T
G q R N W o= = &o W ‘m_ﬁ ﬂ_W Lt o X o = J ]
PLAl s :.;E =1 1v1A_l N N =] 0 —_ — @ O#E OME ,HA_I,._ ‘q_0| S.ﬁ O H
2P e m e Ry XY T F TR WA ok
R R T EERT L] feesm  wEw, 5 Px g
Bryy o w Ve Py oy ™ = e © e g - PR
© T o T om @ % E B g 2 CHT S o g 2
< <X = o R A o &
q ~ 0 v ‘Alv_ﬂ . = ‘Bl ~ g ﬂ_l g
N X W R o R ) 5 w -z = oK ) = £ Mo S £
Lo o - o5 K oy S = o w T oM -2 2L
ay . e NI SR M B I ey 8o 2R LN
Eww T BELWHBE I Mo ~mhHo ~Crmm e =L
T WM X o W ™ T/ ok G Ho AT s 9 . T O .. Q .. .. © ..

w] 700nm ol A

=

g sk
- 61 —

e

3!

S ©

X

S
=

o

A
A

= e A= 8

i

k)
pEA

PN
T



) §- =& NIR WHARE (0.85)S AlFste AxolH, s Wdd 2 UysAd S
LR T

@ TIron Oxide Brown

: Iron oxide browns (B13 - B15)2 7FA A FollA =2 S5 Heolr, NIRe|
A ek F4E UERdh

(h B2/3EHF)
D Cobalt Aluminate Blue, Cobalt Chromite Blue
pol AlEE 400-500mmel Al A E g REALE UERUE 7EA A G oA = e

FTE Hol= A=moln

CARE He NIRIAAE % §52 ol 4w 1200-1,600m Qo) ehure
FTE YETL

D YA wj Aol AREA] NIR WHAFE S w9 S7FabAvh, MAko) dF= U5 dfo}l &
FAS vE d 5 9

@ Iron Blue

t Iron Blue® 7FAI3d G935 A FAolA 71 ofstAl Us Abbsial, A=
Fohe Aselv Ao £ MR FAE vHAL At E A= AREE A
kAl 2 Aot

@ Ultramarine Blue

¢ Ultramarine Blue®™ & #9|d g Aor E& st
ArA 7= A mel

C okl HAgE ko] AurE AHETE 49 NIR J90A B2 S5 54 &3 7}
AFA A FFE FAE F 9}«01 RS 24T 7 e A5t

@ Phthalocyanine Blue

. Phthalocyanine Blue 500-800nm & & oA kst Hl WiALES Rolw 73t dE54E
7H A mol v

: B9 w7 9 Phthalocyanine Bluex 43¢ NIR WHALS S 7FA a1 A9, 1}
@Al Hol= Aol wiA e Phthalocyanine™ Hla 2 %2 NIR WHAFE(0.63)=
L ERA T

DORRAL Qe A= dptel] whel WEkel, Aol AFEJ] FL gAFdAME 25
Z gk},

(® Dioxazine Purple

. Dioxazine ¥ &-2 Phthalocyanine Blue®} H]<z38}*

A& Footy, A M= ¥ A4 €5 S

rﬂ
N
=
>
o
rx
of
=2
2
ny

d

=X
o

(zh) 24

(D Chromium Oxide Green

: Chromium Oxide Green< 7FAI3Zdel A 73k St A& Abgbs Wdol gt
agla Aeagde A= A At e S5 YEd

: 3 A wlEro] chromium oxide greens AF&3HAl Hvpbd g9Y3k NIR HHALS 713
ad Mol grEo| Xt



@ Cobalt Chromite Green

. Cobalt Chromite Green< Cobalt Chromite Blue®} A< FAFSIH, A H& S
= Fo] AFEHH

@ Cobalt Titanate Green

D IWE HE O8e IUE 38 HY Mo g H = Awr AA " AHEY
of A4 o ZstAl Atekstal 500mme] Tl A= FEEk A g

DA Y] ZHE FEAe g Ze NIR ¥HAH0.72)E vh=E B opy el
B golE EF4S UERATH

@ Phthalocyanine Green

. Phthalocyanine Green< Phthalocyanine Blue®} fFAFSFAIWE e 29X
Ao A=t Aot S

DHRALE S A S5 7 e EaFE Al HhAl

ol

i

ebd,

() A=/ WX
@D Iron Oxide Red

: ITron Oxide Red+ 400-600nme] ¥H=oj] A <F3F Abgh w9 733t

R4

Eo{r

e w

it

o
o

o~

D B wlg o g 3l Iron Oxide Redi= A9 GHoA FalA F48tH A4
T Frh E3 A9 FAelA F& WANE(0.53-0.67) HERAT

@2 Cadmium Orange

: Cadmium Orangex= 400-600nm & ol A <FstA HbALsH |
g o 11 sl A= skAl whAbskH, Ao A& FoehA] @eth

o 34 o] 83k Cadmium Orange: 2 Q@ A]»
NIR HEARE(0.87)& B YU 7|24 o= 24 w7}

@ Organic Red

. Organic Red¥ 600nm 7FA &= <F3k Abd 73
M okgk 8 T Ak =

DA uE flel ALPE W, 152 T HS

082)= €= &+ Utk

as)
o
o
20
X

() 42

@ Iron Oxide Yellow
. Iron Oxide Yellow-= Iron Oxide red¢} Bzt Z-AS W w=gkaolt)

D aAe A ulA 9ol A8 & uf =& NIR ¥HAFE(0.70)=

@ Cadmium Yellow

: Cadmium Yellow= Cadmium Orange®} +A}3stt}.

PO O B =dkAolm I wi A fjel A wlg- F2> NIR WHAH0.87)E 7Hz]
o}

@ Chrome Yellow

. Chrome Yellow Cadmium Yellow¥} H]SzshA|qF &89 HA4 A4

Ruls

Ll

e}



DO O B =dkAolm HA wiA fjel A wlg- F2> NIR WHAH0.82)F 7Hx]
=3

@ Chrome Titanate Yellow

. Chrome Titanate Yellowi= Chrome Yellow®} H]S=3lA|TE Aol A o ¢
ek A ds Ab#do)

: Chrome Titanate Yellow2] 2t&t AlG= =2 Hod g9 vhALES 71X]7] 9
e Eleti Sto]lEgp AREE uf, A F Al e :

: 7749k’ 9] Chrome Titanate Yellows L¥ojup Habe-of A4S YelY 7= 3
] 0.26 - 0.629] A& wALE HAth

D AEE Y A XY Amgo AMAAE YEhlH, 0.80 - 0.869] =& A
HhALE HQlth

(® Nickel Titanate Yellow

: Nickel Titanate Yellow+= Chrome Titanate Yellow<} rA}shtt.

YA Agd o, AL AErF g2 =@ As ) 0.77-0859 =2 A4y
o o] HHALE YERHTE

DA AegE W HAS W e=Ao R gAEW 042-0.642] RRALE HQlTh

® Strontium Chromate Yellow + Titanium Dioxide

ol Ase A HagiEelA A4S W BofoR JFAHY, M=

o
rx

o ARE 1000m ALAR AE A Fote, b 2
@ Hansa Yellow, Diarylide Yellow

WL
o
£
(e
ie)
v/

: Hansa Yellow, Diarylide Yellow 500nm o}#joll A= 3t Al S48t 1 ¥hel <4
Aol M= ¢ oFstA Fgth
DB Hegd uf o] Aae ¥ wdrdoly odlx W =dAS e,

0879 =2 WhALES HIITh

() A7
D Mica + Titanium Dioxide
st or uYH £r A4S w4
CER U (4, sherl, A, o
oFal FE hehar
<+

(@ Mica + Titanium Dioxide + Iron Oxide
AtetEleha) Atsld 2 I e SR FZL olitslElEt e R F

EE
S Fabelth ey o wol F4ew, o AA wabele], o ofF

o



17 ol

Z1

Ao oAz A=,

B =

2] A (UV), 7FA]

]_

.

s

FH 4
o1 %)

-
[¢]

%

(2) WA} W AY
¢

7h) H=i

S T = —
FATEHTERBALTLANE Sy R ThE
ﬁ&%%g . V%uz%_ o o e < i ) =
o i T L R AT I <~ M
ﬁ]ﬂdﬂﬂo_ﬁﬁoﬁa&a_ic,giﬁx_Nxﬂﬂl mﬂtd.ﬂaﬂ] Wdl.m_wo
WWAMM%JD%%@QMLN%wmw% %ﬂﬂ%%ﬂ m.ﬁ.@ﬂ
X oy o T o T o o T My N
&mﬂﬂmmulwlfﬂl ﬂ%nzn%ﬁwo?mﬁ%ﬂ WM@@A ¥ %o 9
— —_— ) \I“w —_ )A_\I-/ \I_I’ —
wwgdmwaMW%_d#ﬁﬂﬂz s o8 TR T =
= < Moo T o X g X W o= o 3 o
o ° 2o of NS o X el I < W B —~—
— C,._OJ. = T H,._L'.MHL‘IOWE CAgt =) A\WAINE
T ey T Py oI pEREYA Aaw
N o | N ol H X0 © 1| i I o) B X o @ i ] et Y
ﬂmﬂ%]ﬂf ﬂoﬂﬂﬂcm‘mvloﬁ ‘ﬁ|,au =’ ~O M T HA W 20 B o
T BT e o T Wb o R
ﬁoiﬂﬂrﬂoi Z.M»Ii ~+ ﬂho Ko o X .M__._mmﬂ_/
e T G S gyt ©mF g
F NI o, T of kT O = @ =X woor N TR
..%o%E}urau : AR idrmaai "X = R
T o B ° i oo op M A ~ C e m 9 N O o
g > ) m X oo x ~ © NI 2
phrAlaeangciRetd CETML w7
s PR I e TR o g o &
vilct : ™ o m.LLW/E = o— o ot © o o
<0 A < 9 B W = 2 XX e XN
%mﬂgw%ﬂﬁﬂ%ﬂnﬂo_eﬂa_e7o%x_mmiwﬁ %N%%
— - 5 - ﬂ_”? fa ) 1o
_ifoWHTMU____Lf%%o_g_aj;egﬂm IR
um,_‘ol]LtL.X]Ma P o W X..__Ll o E o W L8
_A,._ ol ol /W Ly o W< o B _L_l sl ﬂ :.L ‘Q il o o E_E
R — g = wr o - To o= R T S 4
N S o R (R =it
Lt@:_%ﬂ%ubﬂ%@z%ﬂ_dﬁﬁﬂ@ﬂﬁﬁmxso#w‘ﬂ%
ﬂ%gwiﬂ%uqa%%m%@m%%ﬂihgmamﬂfE
o E%%ﬂ?%aﬂmA%_imeﬁﬂlimg%ﬁ,MT&
o = MO =0 = — o = oy ~ . w E D Ay
R A A S - ST
I U s T s BN LS W e K X K|t
= A O G S A S A I S C
I I I
,UEEﬁ_-dﬂ‘.klﬂ,ﬂqgodE#E%Ltﬂdijle}u%_VZEE <~ ™ ]
K Hm xR o = M ® M T = o fe x



o

=0

() €

o 3f

EREEEE

3,

As 2A

SEDIS

)
=

X

wj 7-A]) 7}

;OE
<

)

X

o]
K

oy

v

00
Bo
.

1
o}

22|

~N

2, AN TP

F WAL

KeN
=

Al

A=

171 9

5]

e

qee

J

I
—_
fife)
T
T

(h T34

2]

wK

B

H

T2 27Al

&

mK
22!

ol

AR =

4% )79l 7}

A
-1

i~
Ho

ol
iy

oR
A

N
K

il

TH

boh(obel

5|
pul

ojuf ot A AE dom T

%

syeta B

el

ol A vzt

5T
It

I E =

] ME3

S

[Fohg o A of

2!
o

o)



3L

[e)

ol A

A

S7HAA, E

KeN
=

7] ols ()

[e)

3L

2 99

=K

H
ol

Mo

HAY

)

N

WU_.O

bo). ol

o
of
el

=K

() aHH L 718 24

ol

mjn

T= 7

W ukAHA

-
it

toh ey A A

pEA

A" = A

S

°
p=X
=

gl

<

hs
R

b

el

(i3
=

=25 oY

_,AO

9 o)
Rl 64

ol
=

3

E

=

R olelelx, 7]E

Tz Sl &717F ol g gl wet o

j
=

a3l
=
3

o
pal

TC =

o~

= A

)

}

0
yad

-
T

]

T

s

==

ofF & o]
=7

7
NJo
ol
B8r

Bo

B
B

or
"

=)

Arae ZudA 7

2]

gl

o)
K

=13
s

B we) e A Awt o

i
w
N

|

o]

Ho

B F oA

Hk o
s

e

A

—~
o)

Frzel A w3 dvht @

o] A% s =l



Ho

5|

=R 2 J1E 73 Aol F5

71

He

= we

o

r

],

e

of weh gerac

7B 2]l=

aatell 7HA

A7k 2

4 B2

4=

9

I

a4

EA

fite)
K o

at

i
Bl

;.

ol

i)

ojn

7R AEFLo® WhAE o] FH | 0.87¢]

o
7FA 4, Tron Oxide Yellowe A5 Ao 0.709]

o)
=

¥}

o
3T

Cadmium Yellow?] 7 -$¢ ¢ =

ok

KeN
=

A

o

brlel A%

S

B
o

el o

E
=

A A HEAL

= Tl iTeliTe ol iTe]iTel o] iTe) el el T ) iiel el Te)
=] NIt I [N EsNiEaN kN T EaN T [aSTEaNTE N N T aN
WT_\_ | | | | | | | | | | | (.
=== == == === ==
QR — [ = [ [ || = || =[]
o| IRV R 2T | T e T
_ , | | i
o D~ [N a7 o
i N RRIEE ek
) ae) IS SISl Ll=d
BSB89 X5 R s Z =3B
<IZIRIER T =L HES 28038 =
Olo|NA [ NND R0 RNTF QLI =RQT
Ol == [N S| |~ || 0|0 =|©
ololdlbomnlolnlvololw|alw|lo|o
=S oo DS T =0 D= D
N | D |0 |R[= B (D |0 || = ||k
& RS I N =T R R S R S = S
R O O N N N g N N N e I
) |
= ) .m.m
SElE A2 |ElglE |2
..LWU an)
o= 22| & IR E=1kei | o
R R EEREERiE
NSRS E R B EERS
T 9l==] o M o=
SR I R = =t |
S EEEE R R
857|255 5| |57 &7 ol Bla
= EEP I EEEEEEEE
gAm mranumloltm
o 0.maeHalPeHy.l
&l 2 5| BS54 19| 5| E &
E|5|8 =lo| [2HE 12
— ﬂ na N
s g2
O hC
C.49652 Nol=~|mlame
R R st
mm%PPumPPPPPPP
= w|o|~o|o |2 N 02X
AI1234 || = | = |~




olo
ol
ok

.

70

8l

R ™
~ ‘_lfnww_
o 20
s oy
—_
" 1)
N .3
.
o
o
= oF
iy I
file)
B
7_u X
P =
=
A
™ N
Hr '
o !
T "
mr w
al 5
g =
z o
a
g ofp
S N
. Ay
=3 w
! =
5% .
% X
=)
< Wo o
7ol K 50
N o =

A gl o

o

SR

ki3

e oll o

[}

pil

2|

gl



BN

ME

2. 2L TUHA HEHT W LAHHLIS 24
@) 2ol Det Y2

TULIAM Z=Al2] EHZIE ZaAl7|7] s o2 JhA| HotolM SRo| LAk EfLE
HiAF ERE O|8510f ZAYols YH FrAS2E 2 BEH 2EE XMPAZ|7| LH F+ U
2 2EC2 QB U S45s 3 5 SAE gd%es 5 CEn YHoeR sjEo| Y
Hn lert ofy 7t EHEE ofv|stn Aok oE S0 Rl 24 o ERE=F gYR
AlZEOl XLt =50 BX|L o|2HO| HHEY 1 Ylss 4450, HYE i ERE O[F¢t
=Y HEE2 =27 HAYY o AEd ®Pel 2HE0l AULE old oFolLt FEHI #2
=SXHHO| HE Uele SASE ZHEols HHoZ FAo| v = HFO|Ch dBL:, £
2Lt Y=2t 240 SXEHHO0| &1 Q47 EP LEfMs =27 XXga s HE0|
e 27| Mo aEA =S olgs Ed 2l

BUE HAS= SOl A3 4Fo|ch
Bt ot AldHezz Flof Bt of

YOl E[00F £[7| =0 ChS3 40| MYyER DHMIZE 245 AUL

Mo
HicH
rr
i

@ BO|E
1) titanium dioxide white
P BE MY F HE T BO| B M2 SIO|EO|L) O BI0|E
et =7k 7He 217 = M=OICE o= O|MBlE|RO| 7Hat Bl TEo| MEtA|Z|D|, &
fon] E540(0 7HA0| Xgotr| OjZ0|ct DLt O|4SlE[Ela2 ZHAEM EY
oM THe =2 ¢

o

=

H

o 47

R

T

@ g3/=2812

() Carbon Black

DFlEEH2 EMols E= HY AWEHUM T 550 =20, Y HAE HA =
= o|ct.

(U Chromium Iron Oxide Selective Black

10| M=o YRE = e o R0 2220 Jt2 MdE LUEile 32 = Utk
10| ME= 1000 nme| HHO|A O|itetE|EHs Tl0|E0| Hit Hro| e MEk A +E 71X,
Mot dooME Fe MEkg ZIR|R XY, O5e =3 e W2 NRo @2 g2 &
st

© Perylene Black

 Perylene Black= ZEol4 YOI T4 oksiA|, THAZHHS
2 g3 HE 2 O 700 nmo A g4 A4S LEHH, O1f =2 NR gAE (0855 |
Fots M=zo|H, 22 Lagd U EHE Lo

@ Iron Oxide Brown

 Ton oxide brown ZHAZHFAOH £ S45 2o[o, NRojM X S48 Lietuc



(=) =4

SEEE

(o) =A| 7|5t

oju

ol
ol

5 3

|

jor

A 7|3}

ES|
(]

ZEA L HEO K|=2f

Hu
JH

J1

Hr
Al

1!

L 7}E = A2, Ol EO| £A|ZERE

ABRAIZIEE EA| E=E T

o1 F2l Ak & 7IE 22SY et "HEf

Ho| ZHEE 22 8 A @4 o 7HR]

k=anl =

W L7HE] RatE

d =AIZE X g 9

2 E
[ |

A7t Zasith

715,



A03

‘Elﬂﬁomﬁ‘mﬂo To o
o W W B A T3
%M%Wﬁﬂ w T g n 2 W owwE R L.
T g PE T @ & e w0 Hx Mo e o o®

o) o a wjr B BN il _Muu o 7o o} CANNS o Ny W o ph o N
ﬂﬁuF% 3 ™ T o ?.x N ot N = N o
TER L BEEd o« 7 B TR I o o n 2o 4
e i < How o B " i ooy g W = R~ R

X 1 Eo 7L Gy —~ o0 Mﬂ E m_mﬁ ﬂ 1.../|1_ 00 o N ~
el G R N o B E o o W K w i
) LR I 7T o ) i a R dow B ) g@%
Bl 2l T maiw ©E pEwr N5 ow T Bk 24T
= T A ~ -5 T~ 70 T wAE e . - _ %o ol
KO \OlL Z.L lva ‘UEH - 0 @E N m«ﬂ wl Py o X 0 - ]_wAIL KO oM _.;L ‘DI - o s
K of T SN T S emA e DR Nag T o oy Mw
o po~TE Tl — B & R I W oo Tz P
< Wﬁ%ﬂrﬂ 2 % o b P T T ﬁewm Hmzﬁom P o od e ®

- — —_ : ) . KX
= pEAE oy ®THE Y wis 2= | o T Pypws »E
w| LT p BT g Tone 2737 Tt vELwlhkzl
ﬂﬂoao,_l/ ﬁrﬂmm muﬁoev i B = mh JﬁﬁELV N ﬂquu

i) ~ ol Iy i 1 DAY =0 Hoxo X o o B
K W | o 2o o~ o il g X o= = X o o T om P oo

ok o T o Mam X = R SN s o T B A o
IR R - Nro Iy G S NN B Tam M E R wE
Il oo G ﬂ%%% xR U R R %L%gi@r%
R o~ X ahy o~ B A — #o LSS
g Mn%ﬂwomﬂ X~ ® %afﬂw W@rwvﬁ _.ﬂﬁ =g o %mﬁQ%EEJd.
Clamw DW= T oy wle s EREL T a4 @ o AF (R
P 8T T o Zow f BT aT YT p X @ SRR o SO
Eﬂ.%@mmwo% s M <% a5 meﬂemmﬂfg%ah I e T
2] G E o B B oo m X BN R
slpsiciy 7w BTHME AT gl i g Pl IR
3 T M ° T EQE% K%iﬂxﬂomﬂ R B oS e
MQ%AJ%,.%%M% SR B T N MR 0 o Oy BN o
mﬂoﬁgvgﬁargamz R < B T M o o Ty Wox, T
| ar.7g,%%ﬂ17rmw s o < e w i N n m@%%ﬂ%&rﬂ
) —1 © 1 me e oo — 410 [ _
A )Xﬁ_ﬁoubokz muﬂrﬂwﬂrﬁlx‘_ __oqo;uur‘_nﬁ]% B o X El
ol I A DO A~ Qe N N W ¥ E
= T om AR Mo BT T om P % B OB o il
= o Hp e X T
TR T H RN T =

- 72 -



#7} 1

i

A 2

of AzEAIL & UEdA e

1= A97} wolA 2zt

= 2o

i

il

__o_._

(th) Al 9

Z7}5]

UkAL 5] 4
4%

S kls

3l A

5

L
R
[e)

Q

A}

=

B)F SlAbsh th7] g oHEARSLE], e AAte]

1

gAsk 71 ofehel )

3L X
a-

ol g ]
GRS I e i B i S e 120 e e R

4w

A

2719} Scintilo meter

-

T

o

=

(e

3T

A
3

o]
H

o=

hyA
-

el

-

=}

Ry
fn oY

°l
Apel 1 %)
A

v
=

o

o

—

¢+

o
e

o]
o A WRALE QAL A ALe] o

Al o
1=

hYA
L

Louis®]
A]

7}

Njo

—_
fiTe)

-
"
el
o)

X

0
)

AR

-
s

3
pul

= Qabgol Frhan

§hA} ]

BAYR

7h7F a9

PN
T

3

(e}

D

7PF e

3

gk T X (meso-scale:

3

TFEL) ol A €]

-
o

v 2
ke 9o A

bt

-y
k)

=50
5

1

R4

al

47

9] (canopy), &%t TR (space scale)oll A9 2%
Fof of

°©

37}

7N

SEENEF

il

9]
gk

7 wbE QAR 77 b s

& B}

R84

-

k<

gt}
AT

A
<=

A=
o]

o33
o
TC

b
% 5] 2 o

v A 5 E(micro scale)®ll A

() &5 ¢
o]

=3
171,000km ©]
QoA 7]

<

Bl
st

o

. )

o}

o
<

o

s

-

ol

d
N

)

2ol
5

}

R8s
=

=

7}

|

AL

oz

=]
RLUN

=

H(p), T571%(q), =T &
=]



o O’ o
—_— 0
GRCERCY 3 <
oF E .
T 2T 5o =
0
s _MT N o. ﬂWM W o=
Hjo ~ Mo iy - 3 ) i 0
- — - s B
o T e s m Ng B W
\mu‘l\mu meﬂ Elﬁ - [ Q&F‘Jll# n_AIOt 50
%o T ®O 0 9p) o = an = % o
) X © il o 3R
A ‘U! A B % =) ok o o ‘WM Hr L
—_ — 7 ] )
p B © % ¥ S et T o
5 E O m SO T T o T E
= HA = pig - Jf M e xR o o
= N =0 T o~y o) i R oF WW KO = CL—
IO wm hw M,D X N % = ¥ ) .wu =
o Wy "R 3 T o = %0 B 9 (12 3 o 5 o = <%
T % N ~ SO = BV N BT ) £ U = . 2
Y N o ~ b fo o RO H 3 N ® 9 T T =
i ;Iq_yl ‘mo X O#E ﬂ_AIL _‘#o L= o z Z i N S~ Ho
Cﬁ_ o T S Cow E | sk ;805 = Aoy B oo
—_ ~ T sg = g S X =
zmow __o@ﬂ%m4@wm_ﬁ@ BT g mamgg %wm_ﬁ
A T o= W W o o= o ig i ¢ 5 B o] op j
R o ap o - <A T i | B 4 K i I < b
Nr Lmo ‘ml o oT 7o TR 8 _.un_ L oj o)) G o o
R E_ﬁmé%wmﬂneoﬂp o A = R
B — OandlrQ Tl 5K S ¥
| = 8 Q & I = oy
—_ o) % ~ = ~ C.._ ol ® X [~
7 o5 . vyl S B T —_ ol < 5 o o}
) e < w| o PNZ & o
Pes® I o Tewd < ®
Llaﬂ;]&r ﬂu_ﬂnﬂ,max T oﬂixo ﬁom-ﬁio
N e — vl B NS =3
N E fo T _ o= W ks w N 0 o o
m mm %0 o Nk | - = N ol o) [y o B
X< - 9 § K Q,Pmumv n_u%%oﬁ
L o= YR I o ¥
m MR- " = ENr = H 2 T B 5
PrRT FAT SR I
N e I N R < O o X
Mo o o ﬂ%ﬂ]% R =
al ﬂoi%o% M%mow
N ﬂnlﬂﬁ# & ETM
ﬂﬂyu:w_@ &< W
N Ned ~%
~ o B oo

(1-1)

@solar

- 74 -

A

of 7] A,

=l gl
Qabs

dlol e &

o

A

H
gl



&
)=
S

-

Algoz Al
2 7HA

o

T
o]

-

}
1

h 84

°©

1t

<)

N

N
shagol g

= Abgd

1

271 250-2500nm el A

=2
=

o

T

X TN M M Ci
0 >
R ) Tz = M
o ® oo e T T Hox
Ao M o ) o < o) &

- 22 :
= 1@ T E o ol o o
il < s BN : N o
A_I 0 H_.O J_,AI ‘I” W EO ‘”A_l
_— 0t s ™~ - =
T2 ol T G & N B 7
TS W W ! A ) = N o
= BN = o | o 5| T T ! 5 w
R 5 Al T g = b
B 2 || i ® o O Bl
— S ol B K
%0 o o T ERR T & ) T B Q Lol o
2% | i 5. Pz v & a3
T 50 s ( N I N T ™ T
o ‘._f ‘.m_l,._ 1_>AIL M 1 M. ‘“A ~ ﬂuv‘._ NIVH_ 1:1_ A.VJM.E mlo Wﬁ 1_/_|
g0 T B~ ' = | g |V T g A = 1
T R4S : | : T TN Dgwalrjils
_z_ﬁ . 0 ° \ .M.. MM \.mﬂ % ‘.W ;9._ _&.E T EE ﬂA.I EEN_VO Ot IN Ot OE OE
il B W ™o 5 & ﬁT Mo T d P L B ER N ER X
I —~ 3 T | X — = S =
o o = i 8 B o TR S MR S« S S b
wo W oo on 9 _ ” | o o 5 SRR Ty
T X% g ! 5B Fod Tyl llesial s
GmHLoTN_.L B 7@ IMLﬂurw w ,]SUTTshTm_xi
S m T B = M T T yE s o o
L E - e N - 'R =
> o ) N m o
5CT L& Sl |Te 8s5T WC e
Q ~
Moo ow % £ 2. BEE < e fo
.o ,W,‘D N o 0 m — XO .o O ﬂ FI ﬂ \_t

o mn1x4mo o Nk m%%{ mﬁ_x
BROEN 2 . relCE

® w3 Ew Qww 9L T

< B o 7o < o of

3 nu;rﬂzu_ﬂaﬂﬁ A wwﬂﬂoﬂ_% T e



o

A = A

)
e

gl iA1=

ke
T

7H4 ok Al

-
R

= RkatdE Tt

shs

-
1

nE

2
)

22!
mK

~L
™0
AL

0

w

X
_&ﬁ

A

—_
o
ar
~X

]
n

!

X"
A

iy
fie)

(v}) ASTM : E903 - 12

il

J)
~

ol

il
o

il
)

ol

= Al

18

X

& o]

fIte)
o
u

w
|

—_

;Ow_

il

ﬁo

Nfo

z E;,Ax,.)
i=1

A

)

1

n

X p (X)) E, AR,

i

o= |

n

I/n Z p(k;)

1

i

5

714, ps =

|)

P (/11) =

Reference Beam

Sample Beam

stk w
LB -
4 TH
g . | W
0w
i \ <]
™
\ |
/ "
P TR
= 8 H
24 & S| '
Hh= bl
Q.U
u....e
nm_:.om_-m
& T
i
& & ﬂ_l
N 3
clt
3
e o X
O w0
=
<A
Nfo

=K

N

N
B

T
W
=0

Alo] Al ARZE Basr] el oE &

o 1%

2]

=]
RN

el
W)

=
<]

~
_JO
AL

00

oV



°F 300-2500nm ©] of 4]

o

-

%4

T W T
Ve etz
- Nr T T N
= o T m < W o= gr mﬂ =T
T S X % E
e o N o = o i NR
£ N o TR < X° o]
85 = 1 % G o
5 E s Wy T W M E o
S5 = T = oR
7 5 EI n Mo BT o
== € 7o S o T - " maATOn%ﬁ
.mm s B ) i =) i J) ~y Ho o3 s
= S —~ oy Ei = o+ NE o o)
o< m Bo o Ov.c ﬂo . wJu,W M_H ﬂ,_.ﬂo N N ‘m‘._ _
§3 5 i T T = 2R M I X
- ' [\ — K
HE o ® g o ww TEST
S5 = Ay e X% o R
4 ] DA -2 A f—Yg| ¢ Fisic
®® - ~ ] 2 N
25 & ol x L gL P A _ I S S B
P |8 3 zerld g A “xt
L — ) ~ Iy * p
35 (/|8 T O o " L
eE= )15 w | = 7 T = o <SSR gy = %)
23 of | |8 K | o S i Tl P2xaw® g
X HERE o i o < I I B . N
i 3 | |2 : T o A N s
s o ol FesIdfe,
KR OW Or.c ﬂ_A.O /// o — OE E‘* Mw. ‘_IAO.H ,Ul ‘Ul
ojp g0 * L o < = 9 N oo o 2
o %0 o X T X w AV & JM I 1,_A.,_ TL W R Eﬁ %‘_ !
——— E) = & ® | = 9 Nl o "o
— s BERILY / JEEEM- SIS
0 oS T — il = &= St 1 _
v, = giviE w0 5 g Tl PR LNy
< 8 0 S oo X = g E T T R X
o S, a» ~ %ﬂﬂm.ﬂ e - ﬂ — ﬂmmﬂ o iﬁllﬂ,ﬁwxro
2 S oy "L wooow s
MM O 1R = 7o w <= wy B N Nr & x M
3L SIRT N R Ik E S NNCY S X
£m .. ~ :.L _év o of EL R = o
53 o LT ol T W 2 ®
=3 5o o w OB T O
<@ ~0% T X W
T .

- 77 —



—~
o

= YARAIA T 300 T 2,500nm ] HRAL

2 1o whet 4
(300 ~ 780nm), <+ A4 99 (780 T 2,500nm)

tol the

S

&

=y
»J—U T

=i
=

[ez]
=2

1

S
% 49300 7 2,500nm)e] Al =}

713

=]
=

#8121

olefsl 2t

Al O
]

A

S [E2xa2)x (2]

AFREAL (%)

—

o

71N A, pe :

54

A7 Za

—_
fi%e)

o
el

o

A Aol vk

AA7E E58

b1 9

J|

ol& 74A 7]

o

=]

b ooje] 71X

S
<r

=
=

A<l “JIS K 56027

Q)
=

ASTM

)
o
olo
.

o

]_

E1918

—_
file)

AJr

S

SECIEERY

E

High albedo &% =#}A|

)

1 “Blue Ocean”& =

oA A Zn| 7153,

9|

=K

of w&

oo
o
o¥

-t

0

Bl

]
pel

;.Ow_

bol Qapubabgol o

5]

7] 3ol 2] =]

it

= JIS K 5602

BT
" RO
< B

oo
Njo
ﬂu

—_
"o

ol
!
fint

g
No

o

—

R

et

jang

gmo



BN

M
4%
ju
k=l
>

3. FLel M5B WY 24

e
S0 98 SHE MDA sl HRE Ysold Ao 1993H8e AlSE0 250 olzn

o, oAM= 2005 RE| 7| &7 AFYO| AIMEIICE O o0 o] Zofe| 7[&vds FX

o

ol I7t= ObF Ble Aoz ed Aok Mt 07|Me dEdM sdE dEz ZFYO E5

W ZHe IZ|REE Z2Est= Ad= s XTI SEHSPAH ME BEEC QU ZAl X
Me, 3 A9l x|k RE=, Jlgzddse 712 &

=
= 2, QAR AR AlZ 5) ABMH EEH(EE, 28 EY £ AH AR

, . =AY
=2 5) d= 52 7159y 4 =4, AT 23 2= 2s HE 7|2 EEgF &
d 59 g2 et
Sdo| XmHO| 7|0 ojxls et G2 SR ABTUL H W0 MUY Hetg BUOlE Y

Hoakle (i)y24%|o| Hmo| o Y, i

J2|1 f7[2ES AdeR Hotols WHeR=, 1AM, 24 W 3A3 7|®#0| ARk =, HIHS
thefol == #2Z= () 22 siel dxo AZ@EsgReln £8) () S+ d2dt =23
CE OR0X = 2 nE@EnEEd £E) (i) Ol52 dEgH2 EA EHHL AREAE

(meso)2ty ghz ZFECh

AuEHel dY ZHX|E H o= 20| 7hY zhmo MYO[X| R, XEHS €4 242 HE AE
2 R8s UEE & Bt JdoiM B 20 XNEd ZgE Huds & A1 290 AY
HErot A0 ot Botot s

SHO| Bl MEo 42 2EA= 7ol gH =2 Adme s & + Aok o 85 52 4
SAe HEE0] %7 2o =P AHE0E 2EAZ 32 LIEHACE
OfAZE ZHO| Z2, O|EE Y2 2o BEH2C0 7Y 2 S¥de F= €4 24Xl ¢4 =0

716,



“JIS K 5602°

220
14

ol
=

14

0|2 7249 ASTM E19188 839

=
=

|
(e}

[«
F

ot

k=)

o| SH gojop & Zo|ch

M

High albedo &

Hir o
= =

HESE 7|

£[]

Hu

7277

- 80 —



KF T

B! 70
T
TR cT

X0 Ao <

umo
-

™ MW,._

ar <

(] 9

H 7!

iy o

E il

IK IM

<] X

00 4

T | T

0 o

Joo|owr

™ il

o

I 70

m_m Jo &

~ I

H

ol | K

T L R

Hol S| M

— 2|2

IA S—

0olsE

=
YR
A<

Ol W 0
| W = o = =
IH |,_A.._ o 3] K
X0 o
%0 Ho g <
ur
ol < m\J = S = = - -
ol 3 £ i e -k ok
or | & 5 & 3 g g kel
i A g w' i w o
Ar i == § <
n | = )] 5 o
= ﬁ'lny_w =
HOI._ (R)EIviaR S = H - M . ' W ﬂAlO
ok o WW si
=__=_ H_._ g W _;I
= =__L|=_ 0 n © H
T 1A < - £
w A._ A = __o_. =<
n 3| Kr oF) Hr._Al <0 %
= - KO oJ = £
" 00 * R ¥ 5 o8
- p) 0 W = o ©
H_n____u_ g J m_m = B H_ﬂ_ m
3 M0y ol =z 3 = B
e = N = 3 8 3 I v
3 D o< R oS
© - . = &
o e
7| = =D h 5 B i
or | o = 9@ or O
o S L o W o 0
i 2 £ o - X0
B < p C 3
(e

- 81 —



%0
P
H
H
loF
<0
)
0
—~— | W
N
| o
Jo | X
| I
| X0
oF | lIr
o | =
o 7J
T ol
il
| =
_ S
o oar
< | 80
= | RO
H|l =
| B
20 | 00
= | O
S| =
<C uJ

e

Patterning 7]

=i
=

IREAL A8

BlFol U A e slol A A o

Composite

A EAL 712 A5 E AFEE] 9 o] A]

E]_]_'

al

I

3l

ol

ﬂ}\

]
A

al

AL A2 A9

i/7

HH AH 7|

—1 1

A

o} &(nm)

(1) BFE AL A5 A

e

ol

A A02 AN =l - 9] AL

ohH s

70
pl
rH
.En

.

o
1o

el

oA o] WALEA B

e

w}

HFd

¢

(W) BFE A Age 2

ol

-
=r el

CO=e

@D Titanium Dioxide Rutile(TiO,) @ Cobalt Aluminate Blue Spinel(CoAl,O,)

@ Cadmium Orange(CdS)

(oh) 98

@ Nickel Titanate Yellow(Ti, Ni, Sb)O,

(® Hansa Yellow ® Chrome Antimony Titanate(Ti, Cr, Sb)O,

(@ Cadmium Yellow(CdSO,)



[31RkA} Al s o] B4 54
A= A % pH H] F (g/cr) A2 7] (¢m)
o) LR 6~ 7 3.84 T 4.26 02703
@ I} & 10.7 4.3 02703
©) L E A 6.5 1714 0.2 703
@ kAl 6~ 7 39 05715
® A 6 4.1 02703
® z A 6~ 7 475 02703
@ kA 6.5 1- 14 0.2 703
(2) Az WY

Bl kAL Az o] AANALE AIES 93 Al Alzwya 20 oy
Eig=y

ZhH A4 Az Bd

@ aHkAL A5 100ge] & 45g F7bste] &

@ 100 x 70 x 30(mm)=7]1e] &=o] &E¥ AvA RS Adste] s thA.
@ 2N 2 Ax T gy,

@D AlA =7] 2 100 x 70 x 30(mm) ©]3}.
AE] - =ato] fle Hwolojof s, Ewol AT (Crack)e]l glojof gt

(th) A8 A%

Al A M s BgE A s i O T @ &MY

PW6 PB28 PY35 PY53 PY1 PBr24 PO20

(3) Nd BH

Zh ANd Fa
Fodddgda g dd T A



(4 Ag 4
JIS K 5602(5=qtell o3k B} HARS] wkAbE 574)

(th & & 4

AAPRAL & & FHUALE S o] §3tol ThE A 1o wet HEF. DAUALE S
A9 B AN (300 T 780m), & MM G780  2,500m) B HE
A (300 ~ 2500 Al g WAl sl DARALE ped FEm 7%,

&

S (B2 x 22)x (1)

p)

Pe = S (Eix42) (A 1)

T T i

A71e A, pe 1 DAREARE (%)
p(N) & 7% AL (%)

ExxAx 1 7|Ee gl a gt A=

i e
= ofell = WAL AR dANMALE AR AR el A] GGl TR
491300 T 780nm)# ALl FH(780 T 2,500nm)e] UAPFALES WER L QAT
SHAl A02 GANA S IHHAL A5 PW06S Al&gh e A5 X =

S 14 7143
A oAl H28hE 3 e BASD, He4 WA Agaasle AEde o
AT o= FABA GG WAt Mg JFS wol Wi AOE ARE

o},

[ 3007780nm M 78072,500nm  30072,500nm

100p=

a0

a0

70

a0

50

40

(96) o 2 rE 22

30

20

10

PB28 P020 PY53 PY1 PBr24  PY35

(33 A 2e] AAIALE A E A



SRR

bl ANEZE A AFREAL S (%)
300 ~ 780nm 99.1
PW6(Titanium Dioxide Rutile) 780 T 2,500nm 85.9
300 ~ 2,500nm 93.2
300 ~ 780nm 6.3
PB28(Cobalt Aluminate Blue Spinel) 780 T 2,500nm 22.2
300 ™ 2,500nm 13.3
300 ~ 780nm 59.0
PO20(Cadmium Orange) 780 T 2,500nm 81.6
300 T 2,500nm 68.5
300 T 780nm 49.1
PY53(Nickel Titanate Yellow) 780 T 2,500nm 74.3
300 7 2,500nm 59.7
300 ~ 780nm 60.6
PY1(Hansa Yellow) 780 ~ 2,500nm 4.8
300 7 2,500nm 70.8
300 ~ 780nm 38.3
PBr24(Chrome Antimony Titanate) 780 ~ 2,500nm 84.3
300 7 2,500nm 58.2
300 ~ 780nm 60.6
PY35(Cadmium Yellow) 780 ~ 2,500nm 76.4
300 7 2,500nm 67.5
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3. NBl&EAKS BF : SRR
4, Al B & : OEHAL Ali(Pwe) 2 g2
5, AlBigg

(1) Jis K 6602 @ 2008

gy [Pl Hy~
nel |55 0l @t ZE |y g R bLny

i DL 0 sEAlE SR AR AE W CARMESR AR WHbEA M MO O BAE SRRl el
2,00 %A= g, @8, 30 % AHEER AEE 4 RED, B5 082 AlME =L

SadEAAIANYAIE

AEBEFRNE 137707 MBS MEP MES 1485-4 02-3415-8886
o] plEEYEE] 1 (031)389-8105
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HEMBSE ¢ (T13-84343
6. AlBEEN
1) P

MBS =g AlE e A& 2
RALEEALE (300 nm ~ 780 nm) 5 (1 991
ZAISIAIE (780 nm =~ 2 500 mm) (1) 85.9
BAFELARE (300 nm -~ 2 500 nm) % (1) 0.2
2) P28

ABE= e MBS MNEZEn
EAFEIALE (200 nm ~ 780 nm) % (1) 6.3
SALRLALE (T80 nm ~ 2 500 mm) 5 (1) 2.2
BAIRIANE (300 nm ~ 2 SO0 na) % (1) 13.3
3) PO20

Maas e AR g AR =i
BAFEIALE (300 nm ~ 780 nm) % (1) 59.0
REAEIARE (7RO nm ~ 2 SO0 nm) % () B81.6
BANELALE (300 nm ~ 2 500 m) % (1) 8.5
4) PY53

AIBIES ChRY AR AME 2D
RALELARE (300 nm ~ TBO nm) % (1) 49,1
REAIPEALE (780 nm ~ 2 500 nm) % {1} 74.3
BLAFEIALE (300 om -~ 2 500 mm) % 1) 5.7
5) PY1

A e = Al k= F=in
R AMERALE (300 nm ~ 780 nm) % (1) 60.6
gAIEEALE (780 nm ~ 2 SO0 m) % (1) 84,8
BALEEALE (300 nm ~ 2 SO0 nm) % (1) 0.8
6) PBra4

MBS = AR A==
BAMERAE (300 nm ~ 780 nm) % () .3
BAMENARE (780 nm ~ 2 500 nm) % (1) B84.3
BAMSLALE (300 om ~ 2 500 nn) % (1) 8.2
7) PYas

Al BES CHR Al AR
EAFEEARE (200 nm ~ TBO nm) % (1) 60.6
BAELARE (780 nm ~ 2 500 na) % (41 76.4
RAIELALE (300 nm ~ 2 500 nm) 5 (1) 67.5

— 0 3 o =
& 2EOIN B 2Woi7) SHAIP-20-01-06(2)



A05 Albedo % Retro—Reflectance Index #+A

CHA| =2, E&M(Slag, Limestone), ¢t2 £S9| Index & A&

B oRuAE 94 A4 @Al SHele aukab AlE9 Composite &3S P48}
Albedo % Retro-reflectance IndexE 2} 3sle], 7|5 &5 AMEH4AE 93k A

29 YAALE SHS EAs,

)

Poottom=0.48 | prop=0.57 Pootiom=0.47 Prottom=0.37

pbottam:O-56

Pootom=0. 45 Prp=0.48 Pocttan=0.58 Ptﬁp=0-54 Poottom=0.58

—

pmp=0. 59 pbatb}m:O.GO ptgp=0 Tof Pbattum:O-TO ptop=0-7? |)bmgm:0.72 ptopzo- 60 |)bmmm=0.68

(1) A5 HAA
e AN S U I A

@stol vl - w45

HEAE A 2 9F Composite 558 @At dAEE A

.

R
y

ol

7hH &
a9kAL A E® 2 Composite &5 A1 52] Albedo ¥ Retro-reflextance Index 2

(W) o

(@D Titanium Dioxide Rutile(TiO,) Dupontiil:

@ Cobalt Aluminate Blue Spinel(CoAl,O,)

@ Cadmium Orange(CdS) @ Nickel Titanate Yellow(Ti, Ni, Sh)O,
(® Hansa Yellow ® Chrome Antimony Titanate(Ti, Cr, Sb)O,

(@ Cadmium Yellow(CdSO,)

A Z2 EE Q@ S A O HA AHE

O 1zsd1 @ WA

@@ Titanium Dioxide Rutile(TiO,) Cosmo3}&}jil:

@ Colite(Q] & A &0l E)




[} RS 2 AR Beld 54]

A B A3 pH H] F (g/cn) Y A7) (pm)
O~ ® AgAL g B 54 3ol #2739
) A 67 2.65 200 ~ 700
© kA 67 2.75 200 ~ 700
D) LR 11 2.6 273
@ ol-o] 1.2 8 7 10 2.88 7 294 274
i) LR 67 2.65 8,000 ~ 10,000
® R 67 3.84 7 4.26 273
& 33 Al 10 7 114 257 35 2735
(2) A= I
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S &S A = 10-2013-1342004)

+
|>I

CERTIFICATE OF PATENT

E 3 A 10-1342004 & ST 1 201007038 =

(PATENT NUMBER) £ 44 20139 079 019
(FILING DATE:YY/MM/DD)
=z =2 q 2013d 129

(REGISTRATION DATE:YY/MM/DD)

ald o] % 2] (TITLE OF THE INVENTION)

e £F A=

E-3 AR} (PATENTEE)
(F) o ZH A (175111-0%%*+%)
AE AFT Add #3E 120

W2} (INVENTOR)

TEAR 71A

99 gHe =Y, o U SHFSAR 52
e TP

(THIS IS TO CERTIFY THAT THE PATENT IS REGISTERED ON THE REGISTER OF THE KOREAN

INTELLECTUAL PROPERTY OFFICE.)

104

2013d¥ 129 109

£33y 3y 3
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ANEdE A
LM B MY & CT13-84365
2.9 8 &
Ol M9 : RE R &S
O & L A NMET e a8 120
O SRR : 2013.08.25
O ABRER 2018.10.14

3. AIREEAS B : EERURE
4. Al B @& : Patterning(® <! Patterning 0.2 am) % 172!
5. AlBatg

(1) Jis K 6602 @ 2008

gy [Pl Hy~
nel |55 0l @t ZE |y g R bLny

i DL 0 sEAlE SR AR AE W CARMESR AR WHbEA M MO O BAE SRRl el
2,00 %A= g, @8, 30 % AHEER AEE 4 RED, B5 082 AlME =L

SadEAAIANYAIE

AEBEFRNE 137707 MBS MEP MES 1485-4 02-3415-8886
o] plEEYEE] 1 (031)389-8105

& AN0IT @ 1006 S AIOP-20-01-056(2)
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HEMES : CT13-04365

NEdEA

6. AlBEEN
1) =2t Patterning 0.2 mn

MBS =g AlE e A& 2
RALEEALE (300 nm ~ 780 nm) 5 (1 1.2
ZAISIAIE (780 nm =~ 2 500 mm) 5 (1) 66.6
BAFELARE (300 nm -~ 2 500 nm) % (1) 0.2
2) AA Patterning 0.2 my

ABEr= e MBS MNEZEn
SANELALE (300 nm ~ 780 om) % () 75,1
SALRLALE (T80 nm ~ 2 500 mm) 5 (1) .7
BALRIANE (300 nm ~ 2 SO0 na) % (1) 73.2
3) 2t#% Patterning 0.2 mm

Maas e AR g PAE--E=in
BAFEIALE (300 nm ~ 780 nm) % (1) 5.8
RANE ARG (780 nm -~ 2 500 nm) % {1 7.4
EAMELALE (300 nm ~ 2 500 rm) % (1) 4.3
4) 2} Patterning 0.4 mm

ABIES ChRY AR AME 2D
RALELARE (300 nm ~ TBO nm) % (1) 6.1
ELAELALE (TBO nm -~ 2 500 om) % (1) 67.5
BANELAVE (300 nm - 2 500 mm) % 1) 72.8
5) A Patterning 0.4 mm

A e = Al k= F=in
BAEVALE (300 nm ~ 7BO nm) % (1) 5.7
gAIEEALE (780 nm ~ 2 SO0 m) % (1) 69,1
BALEEALE (300 nm ~ 2 SO0 nm) % (1) 728
6) 2t S Patterning 0.4 mm

MBS = AR A==
BAMERAE (300 nm ~ 780 nm) % () 73.7
BAMENARE (780 nm ~ 2 500 nm) % (1) 68.3
BAMSLALE (300 om ~ 2 500 nn) % (1) 7.3
7) 2 Patterning 0.6 mm

Al BES CHR Al AR
EAEARE (300 nm ~ TBO nm) % (1) .7
BAELARE (780 nm ~ 2 500 na) % (41 8.5
RAIELALE (300 nm ~ 2 500 nm) 5 (1) 2.0
B) A} Patterning 0.6 mm

Al B =g MEew A==
BANEARE (200 nm ~ 780 nm) % (1) .2
B AME ARG (T80 nm ~ 2 500 na) % (1) 0.4
BALEARE (300 nm -~ 2 500 ma) % () 741

® 40N B 2moin) SHAOP-20-01-06(2)
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NEdEA

6. AR
9) 22 Patterning 0.6 mm

Al BES S Ay e
BALERALE (300 nm ~ 780 nm) (1) 7.6

%
EAEIANE (780 nm -~ 2 500 nm) % (1) m.3a
BAIZEARE (300 nm ~ 2 500 nm) % (1} 74.3

10) =2} Patterning 0.8 mn

ABEr= 7 AEE MNEZEn
LALERALE (300 nm ~ 780 rm) . m 5.6
RAMEYALE (780 nm ~ 2 500 nm) 5 1) .2
RALEIALE (300 om ~ 2 500 ) . e 728
11) A Patterning 0.8 mm

Maas e AlE PAE-E=In

BANEIALE (300 nm ~ 780 nm) (1) H5

%
REAEIARE (7RO nm ~ 2 SO0 nm) % () 68.6
BANELALE (300 nm ~ 2 500 m) % (1) 2.4
12) 2t2E Patterning 0.8 m

Melat= chy MEy AE 2D

BALRIANE (300 nm ~ T80 nm) (1) .2

%
BAELALE (TBO nm ~ 2 500 om)} % (1) 6.3
BANRIANE (300 nm ~ 2 500 nm) % (1} 72.6
13) =2t Patterning 1.0 mm

Al B8 e AR N =k

RAMEVALE (300 nm ~ T8O nm) (1) 76.0

%
@AHZIALE (7B0 nm -~ 2 500 mm) % (1 9.5
RAE ALE (300 nm ~ 2 500 nm) % (1) 73.1

14) A Patterning 1.0 mm
MBS CH By A==
BALEIAE (300 nm - 780 nm) (1) 6.2

%
BALERARE (780 nm ~ 2 500 nm) % (1) 6o,y
BAFELALE (300 am -~ 2 500 nm) % (1) 3.3

15) 2t Patterning 1.0 m
AMEER £ AlE Y Al

EAEARE (300 nm ~ TBO nm) (1) M.

"
BALEEANE (780 nm ~ 2 500 nm) % (41 6.2
RAIPLALE (300 nm ~ 2 500 nm) % (1) 2.4

16) =2t Patterning 1.2 mm

Al BB =& AR e M E 2
BANEARE (200 nm ~ 780 nm) % (1) 73,0
B AME ARG (T80 nm ~ 2 500 na) % (1) 67.3
BALEARE (300 nm -~ 2 500 ma) % () 0.9
® JEOIN B amein) SHAOP-20-01-06(2)
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HEMES ;. CT13-94365

NEdEA

6. AIEER
17) A Patterning 1.2 mm

M EES cH AR Y MNEAD
BAVELALE (300 nm ~ 780 nm) L (1) 76.7
AIRIALE (70 nm ~ 2 500 nm) % (1) 0.9
BANZLALE (300 nm ~ 2 500 nm) % (1) 7.7
18) 2t2E Patterning 1.2 m

AlBBr= =9 AR R AlE 21
AFERALE (300 nm ~ T8O nm) % () 73.8
ALELARE (780 nm ~ 2 500 nm) % () 68,7
RAMR A (200 nm ~ 2 500 nm) % (1) TLS

—— 0] BF 0] ¥ ——o
& JEOIT B BT QFAIOP-20-01-06(2)
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(W) A1E =4

O AA =27] 100 x 70 x 30(mm) ©]3}.

@ 39 e - gl A (Crack)e] §lojofF &

(5h) AlA A

2} &= Patterning 0.2mn 2} & = Patterning 0.4mn
o o & ": % =~
e N,;”'v\-"'_' [ R SRR »_:ﬂ.‘.‘ Yo ;J.A,‘\,.-

(3) A1d W9

h AE Z4&

St A S AA D ATD hA 2 Al E

() Ad 4

JIS K 5602(%=49ol] o] st B HALe] HkALS =

(th & & 4
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UAMEALE 2 FFHALE S o] &35to] T 2 1o me} &3 AMRALE S
Zke] A B 7EAI A (300 T 780mm), <= A9l 9780 T 2,500m) H R &
39300 ~ 2500mm) ] Al 3 W o] el LANALE peEs ot 7| =&
S (B4 x 42) o2 )]
g, ==
lEixar) . 4 1
oA7]NA, pe 1 DAFREALE(%)
p(A) 1 &8 EFNEALE (%)
ExxA) @ 7]Fe g gk gt Al
Ao
A7 Zat
7154 FE A8l A A6 SAlC A FRlE E AT 7Y AEE dAk
AbeS YErd 2= Patterning 0.2mm¢F 0.4mmES AgAkelelyl A2H 5 ¥ Awv}
by 71ES HAEAA, A g g ATdAA Al FE Ades g

A
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Patterning 0.2mmoll £9H Ant R 7te7|ss A5 E5o] HIEE 99 oA
7HAEA G el A 76.1%, A FAlA 71.5%, HA FAelA T40%E dF=
Patterning 0.4mnoll %W vt 2 7M37|so] HE5H 59 76.3%, 71.0%, 73.9%
Hoh A e 7HAEAd dgelM Y whal FHAst B Aol oA vAL H
il A HA 95 A3tettt. 18y g= Patterning 02mE EWH Avp %
VE7ES HEAZ] A3, Patterning 0.2mme] E=ol7F UHF o2 2 Patterning ©)
7hE 7)ol o8] mpREo], ZEAFA F Aol HRALE o]l FTkE AL

=
=
3

[Patterning®l] W& #W vt 2 7Hg7|E 48 E5 A2 ]

=

A5 A= L AFREAL-E (%)

300 T 780nm 76.1

2} = Patterning 0.2mm 3w} 780 ~ 2,500nm 715
300 ~ 2,500nm 74.0
300 T 780nm 76.3

Z}¢-= Patterning 0.4mm XA A n} 780 ~ 2,500nm 71.0
300 T 2,500nm 739

300~780nm M 780~2,500nm  300~2,500nm

%

A

tﬂ.

él-

=

8

° al=2co0. omE ool Of — at=c=0.4mn

[Patterning 2 & 2z} 7}&-of 23t AAMHIALS A& A 7}

e

0Xx
=
b

fo
ofo

» 715 &3S 9% Patterning A&7]E=S ARl AR E 39 Av 2 7}
T7E s B3 APsle], B+= Patterning 0.2mmell ¥ vl L 7HF 7]
=g A8% 550 M FskAN AYEF dAEC] 04mE o 3ol =
ouvg &= Patterning 04mn7} 73 Z&s =2 Composite B0 8
Al 7P A o2 ZdE oo & Q)
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O SRR : 2013.08.25
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3. NB&HANS BE : Bam
4, Al B & : Composite WW(IREAL XM wt. 5%)% 62
5. MBIy

(1) Jis K 6602 @ 2008
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HEMES : CT13-04366

6. AlBEEN
1) DEA HE wto10 %

MBS =g AlE e A& 2
RALEEALE (300 nm ~ 780 nm) 5 (1 16,7
ZAISIAIE (780 nm =~ 2 500 mm) 5 (1) 0.1
BAFELARE (300 nm -~ 2 500 nm) % (1) 73.8
2) DEAF THE wt.15 %

AlBEr= e MBS ANEZED
SANELALE (300 nm ~ 780 om) % () 5.8
SALRLALE (T80 nm ~ 2 500 mm) 5 (1) 0.8
BALRIANE (300 nm ~ 2 SO0 na) % (1) 74,1
3) DEA HE wt.20 %

Maas e AR g PAE--E=In
BANEALE (300 nm -~ 780 nm) % (1) 7.8
REAEIARE (7RO nm ~ 2 SO0 nm) % () 7.9
EAMELALE (300 nm ~ 2 500 rm) % (1) .7
4) DA THE wt.25 %

ABIES ChRY AR AME 2D
RALELARE (300 nm ~ TBO nm) % (1) 6.4
ELAELALE (TBO nm -~ 2 500 om) % (1) 0.5
BANELAVE (300 nm - 2 500 mm) % 1) BT
5) QEHAL THE wt.30 %

A e = Al k= F=in
R AMERALE (300 nm ~ 780 nm) % (1) 80.6
gAIEEALE (780 nm ~ 2 SO0 m) % (1) 7.5
BALEEALE (300 nm ~ 2 SO0 nm) % (1) 7.5
6) 2H2E Patterning 0.2 mm Ho100}

MBS = AR A==
BAMERAE (300 nm ~ 780 nm) % () 6.1
BAMENARE (780 nm ~ 2 500 nm) % (1) n.s
BAMSLALE (300 om ~ 2 500 nn) % (1) 4.0
7) 22EC Patterning 0.4 mm H 2P0

Al BES CHR Al AR
EAFEEARE (200 nm ~ TBO nm) % (1) 6.3
BAELARE (780 nm ~ 2 500 na) % (41 7.0
RAIELALE (300 nm ~ 2 500 nm) 5 (1) 73.8

— 0 3 o =
& 2EOIN B 2Woi7) SHAIP-20-01-06(2)
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(1) 232 FuAl B2 &
Haz duix} HxE 9

A5E A, Squared] HF FPOoR EW Yol mpE wla AP
E‘J:

p—U
=
€]
=)
B
o)
Q
i
w
lo,
as)
Q)
o
€]
=)
=]
y
u
fo
BN
i
(A
)
29,

Zh Ms

Patterning &% 9] Pattern® & 2 A &4 7

(W) =&

=

, Patterning ©]
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Pattern ¥7 AFAAN A& @t o2 Foho] maR whukAl
F ARARE R

kAl A6 T AQ7TERA ol A

Els A e
Patterning &4 2 zlol¢} %W Anp ¢ 71F ]%% HEA 7] Patterningel th 3k
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D #+= Patterning 0.2 ~ 04mmn @ 2F*X= Patterning 0.2 ~ 0.4mm ¥ v}

@ Square Type

)
I

@ Square Type
(® Square Type

LSS LS P11

11 T 1
2 32
noon
N —
— N

® Square Type

o M AT A

2

(@ Square Type
7€ 2AYE JHEH &5

(2) A= I
(7h) A8 Az By

@D Patterning 59 w3t A ZAEL 2,070g] WA XEWAE= AHE 5

H
5 150g¥ TiO, AlHME wt5% E3 .
0

=}
@ Square Type 559 w3t I EY 2070gS 91 @ ~ @Y v&=2 vzt

s, WA TEWE AWME 500g, % 150g7 TiO, AHE wt5% &
©@ 100 x 70 x 30(m)E7) 9] BEo] 7] ZIALE JH=Y 22 $A4%
FpA.

2 EEES Al 4
A

=
@ 2N A2 Ax T EE.
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(th) A1¥ H

2= Patterning 0.2mm

100 x 70 x 30(mm) ©]3}
: ¥l A F(Crack)o]

2= Patterning 0.4mm

glojoF &t

+XZ Patterning

0.2mm ¥H <}

+XE Patterning

WM"{"%‘*’»W

0.4mm ¥H v}

Square % Square ¥ ZFA=1:1 | Square E%:ZA|=1:2 | Square EZ:ZFA]=2:1
(3) A1 Wy
hH A E ZA
St Ad AL AA G AL o 37 Al E]
(W) Ad 74
JIS K 5602(%="oll &gt et HAFS] WALS 54)
(hH4t & 4

QAPALE S BHALE S

shel o
A4 2 ZHA A (300 ~ 780m),

2o
< A9 4780 T 2,500mm) B EE
4 e300~ 2500m)e] A 3 eIl el LAIALE post ok %

o]g_;

2 lE2xad)p(2)
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A7) A, pe 1 DAFREALE(%)
p(N) &8 BTARS (%)
ExxAX @ 7]l 3ol digk gk Al

%

A= gk H 4 Pattern® AFAAE A3l $A A6 A07el
A WAL FH A s B3 w54 ‘jou]gr Aol @] vkt
H 32 =3 Patterning™ 7154 & P

I AFE 19 dAnk 9 hrleEs e 55 5 b —or?"?} A %S Hlal -
EA st gk 2 AR, dARNRALE o] TR gk AlES TS o el A
76.8%, ALA Ao 71.4% HAA FJoA 74.3%= ERN 2= Patterning
0.2mo] Ak, 2 AT Eipo] g A AFS THAA el 76.1%, A9
A g A 71.5%, AA FANA 74.0%= eI 2= Patterning 0.2mm E'H
Avt D 7)ol HEE Aol 7B SFsivha ddE

A b} A E 9
soly FpABA G

ox
[o
o

{
o,

X

300~780nm M 780~2,500nm  300~2,500nm

(%)H0=rz >=ne

22 =0.2mm ct250.4mm Zt2E0.2mmE S & 0}

[Patterning % 2%} 7}3-oll o1& AANALEAIE A ]

0%

A G A 2= Patterning 0.2mm A3 °] 2= Patterning 0.2mm
2 7lgrlEe] HER AFERT 743%9 TA0%2 S5EAW, B AL
GE = TRARA 9 WAL FHAsEe) A9 P vAF HjstE 9@l

-t
H [e] gl
T Patterning 0.2mm %W v} 9 7t rjEo] H&EH AFo] MY A

e 12
r

(O o (G~ =)

&

oy o KT
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o 8T g 5 W
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AFS AR G WARE o] 74.0%, H o)X G A= 67.5%, A GG A
= 71.1%°]H, Square Type &% @ =2 =2 : 1 A& A= 7HAFA o9
ol A 75.9%, AL GHlA 69.7%, DA GGolA 731%=2 7FAIFA A A
v AduHo R WAL HASA7 L, Aol oA AL Hujsts YER Y] o
ol th.
71E AFe] vlal AP A
Patterning A& Al &5 A AFREAL & (%)
300 ~ 780nm 74.0
Square =% 780 ~ 2,500nm 67.5
300 T 2,500nm 71.1
300 ~ 780nm 73.6
Square & =4 =1:1 780 ~ 2,500nm 67.7
300 ~ 2,500nm 71.0
300 ~ 780nm 5.4
FW Y=
e B Square &% =4 =1:2 780 7 2,500nm 69.2
300 ~ 2,500nm 2.7
300 ~ 780nm 75.9
Square & FA =2: 1 780 7 2,500nm 69.7
300 ~ 2,500nm 73.1
300 ~ 780nm 21.6
71E JIHEA E5 780 ~ 2,500nm 23.7
300 ~ 2,500nm 22.5
T EECE
» Patterning A8 7= ARy ZAFE W Avnl 2 UhEU]ES AEAZ =
Patterning 0.2m®] A|5Fo] 7Hd 53 Ass UE
= Patterning % WA V&S HESA B2 Square Typelo = FW Y=ol wE WHALSE
54 &4 Ad, vio] ofd F2 =Aet A=Al e widnE 7k xde] 7HE ¢

T3k HAL EA LS

uw}2kA Composite

ER,

2=

=2

e 9% &
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A09 Mo FAHO =2 BIAIES st =5 HliIgHl &=
CtH| DA HE 2 Patterning Jl=S EE2¢ 259 HIEH &=

AT
B oRIAE 94 A6 T A0S BAIA H® HH ¥4 2 Zole] Patterning
22o g vl 2 137ES AR AFES B AWM T A0 BN Bl
e v

3T
B oAyl As 2 9AsE QA ekl EF g
[l

B8l a12} 3o}, Composite &29] 7

po E
)
‘H i
oX
)
o
filo
kT
e
o
-
>

154 B3 9% A0 G4 2 Aol FAA7 Patterning B5o EY v}
% ABES ABAA AR WAL BAE AA 54 Sastgen, 1 8
So] It AR U AAEE SPF WEE TGl 54 FP BE v
ol

ZhH Ms

Patterning &5 1HHAL Al 59t QA 5E5 wgtst Composite E52] A vjgH] ==

) A%

@O #+= Patterning 0.4mm Titanium Dioxide Rutile wt.10%
@ &= Patterning 0.4mn Titanium Dioxide Rutile wt.15%
@ 2} = Patterning 0.4mm Titanium Dioxide Rutile wt.20%
@ 2= Patterning 0.4mm Titanium Dioxide Rutile wt.25%
® 2} = Patterning 0.4mm Titanium Dioxide Rutile wt.30%

(2) Az 49
7154 FAS 93 Patterning &2 1vHAL A5 A EE w3t Composite
E59 AAMMALE AlF S 93 AJHe Ay 21 g5 2o

71 A1E A= B9

O WAFHEY 777g, MAZA 258g0] WA|HE 250g, Titanium Dioxide Rutile
2 WA E 9] wt.10730%(gap 5%)= Z+7F 25 T ThgS ISt &3

@ 100 x 70 x 30(mm)Z7]e] &= 7]E ZAYE AEHEZZ E5 FAS T

= ERRS et A%,
A
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(th) A1 4H

wt.10% wt.15% wt.20% wt.25% wt.30%
AxZa

» o d9e =2 HALES 93 EE HA uigy] =ES 98 =A, vy,

°ts 9 A HE&S HESI 2 ou TELH] of m& whAlE % 93z 54 24

S JHAL Al 221 Titanium Dioxide Rutiled]

44 548 pAART. o A3, BFel A A

doAA 7} 3k Titanium Dioxide Rutile wt.30%7} 7FAgA o <o A
80.6%, A A AHoA 735%, AA FANA T7I5%=E 7FE AT HA

W AT AT EE B AT SEel A4S WS AT JelA

_]

(e}
76.8%, ALA Ao A 709%, XA AYolA T741%E vEFH  Titanium
Dioxide Rutile wt.15%7} 7} o] 42& el Ao 2 Atz H ).

300~780nm M 780~2,500nm  300~2,500nm

9l
At
gt

At

[

(%)o

Aol =] HAA G H+= Titanium Dioxide Rutile wt.30%7} 7}

olfr= H Y
=

AR, FH o2 JFAGA GAy Heold Jge] Z7F 71%9 Aol
o] Titanium Dioxide Rutile wt.15%+ 7}A| 34 d 3 29 oo

9,
rr
(.
(g
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o] A7F 59%% M AL AE UEWTE E3H Titanium Dioxide Rutile
wt.30% % Titanium Dioxide Rutile wt.15%°] W& HkAL A7 7} 287} Eof7}
B2 AAGel oA, aRkAL Az e HIbEo] Eoldas E59 ¥W U=
Tk Aoty @de] Ao iAol "ol webA], AAAd T AL, 2 A
T H3EQ ZFAEA 9RAL H Aol A 94 RhAE FHoiste] AgE vt E =&

5]
[Composite &5 vl gH] o W& Al AT (LAREALE)]

AR NAZE A AFREAL-S (%)
300 ~ 780nm 6.7
Composite £5 wt.10% 780 ~ 2,500nm 70.1
300 ~ 2,500nm 73.8
300 ~ 780nm 76.8
Composite 5% wt.15% 730 T 2,500nm 70.9
300 ~ 2,500nm 74.1
300 ~ 780nm 71.8
Composite &5 wt.20% 780 T 2,500mm 70.9
300 ~ 2,500nm 4.7
300 ~ 780nm 76.4
Composite &5 wt.25% 780 ~ 2,500nm 705
300 ~ 2,500nm 73.7
300 ~ 780nm 80.6
Composite &% wt.30% 730 T 2,500nm 73.5
300 ~ 2,500nm 715
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LM B MY & CT13-84368
2.9 8 &
Ol M9 : RE R &S
O & L A NMET e a8 120
O SRR : 2013.08.25
O ABRER 2018.10.14

3. NB&HANS BE : Bam
4, Al B & : Composite WW(IREAL XM wt. 5%)% 62
5. MBIy

(1) Jis K 6602 @ 2008

gy [Pl Hy~
nel |55 0l @t ZE |y g R bLny

i DL 0 sEAlE SR AR AE W CARMESR AR WHbEA M MO O BAE SRRl el
2,00 %A= g, @8, 30 % AHEER AEE 4 RED, B5 082 AlME =L

SadEAAIANYAIE

AEBEFRNE 137707 MBS MEP MES 1485-4 02-3415-8886
o] plEEYEE] 1 (031)389-8105

& DOl T @ voolin SFAIOP-20-01-06(2)
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HEMES : CT13-04366

6. AlBEEN
1) DEA HE wto10 %

MBS =g AlE e A& 2
RALEEALE (300 nm ~ 780 nm) 5 (1 16,7
ZAISIAIE (780 nm =~ 2 500 mm) 5 (1) 0.1
BAFELARE (300 nm -~ 2 500 nm) % (1) 73.8
2) DEAF THE wt.15 %

AlBEr= e MBS ANEZED
SANELALE (300 nm ~ 780 om) % () 5.8
SALRLALE (T80 nm ~ 2 500 mm) 5 (1) 0.8
BALRIANE (300 nm ~ 2 SO0 na) % (1) 74,1
3) DEA HE wt.20 %

Maas e AR g PAE--E=In
BANEALE (300 nm -~ 780 nm) % (1) 7.8
REAEIARE (7RO nm ~ 2 SO0 nm) % () 7.9
EAMELALE (300 nm ~ 2 500 rm) % (1) .7
4) DA THE wt.25 %

ABIES ChRY AR AME 2D
RALELARE (300 nm ~ TBO nm) % (1) 6.4
ELAELALE (TBO nm -~ 2 500 om) % (1) 0.5
BANELAVE (300 nm - 2 500 mm) % 1) BT
5) QEHAL THE wt.30 %

A e = Al k= F=in
R AMERALE (300 nm ~ 780 nm) % (1) 80.6
gAIEEALE (780 nm ~ 2 SO0 m) % (1) 7.5
BALEEALE (300 nm ~ 2 SO0 nm) % (1) 7.5
6) 2H2E Patterning 0.2 mm Ho100}

MBS = AR A==
BAMERAE (300 nm ~ 780 nm) % () 6.1
BAMENARE (780 nm ~ 2 500 nm) % (1) n.s
BAMSLALE (300 om ~ 2 500 nn) % (1) 4.0
7) 22EC Patterning 0.4 mm H 2P0

Al BES CHR Al AR
EAFEEARE (200 nm ~ TBO nm) % (1) 6.3
BAELARE (780 nm ~ 2 500 na) % (41 7.0
RAIELALE (300 nm ~ 2 500 nm) 5 (1) 73.8

— 0 3 o =
& 2EOIN B 2Woi7) SHAIP-20-01-06(2)

— 133 —



=
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e

A BT HZ0| Jisst EHYY XC BEEEs e
2o (KPI)
Activity (A10~A12) _
Y WAL 18 9 Patterning 7]&£S  #A 83 A XIS
(=)ol 2= & | Composite Block 7I(1I) SeldAN
= Composite Block AlHI& L2 S&t 2218 4 L WH2HE EOt
Sl s AEE
S AH . A BHALS HH &
composite Patterning J|1&=&& SOAIEE ™A
Block JH&t AelE 25 Y
. = XA BEAIS B Composite
Composite Patterning Jls &2 Block
Block AIMIE £ 2= Az Wz N
e
Composite = Jix =2dH S H Y DOIAIE AR A
Block AlKIZ U~d St S
O} E '
8 ¢
Composite Block AIHIS H
e 2H Composite Block JI=x= 2c2l&d E4, WEH SOAIEEEA
ANs S5l =3 1A
E51 S 1A
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A10 Patterning %] & 4] Composite Block 7}%

S Z A HkALS g 9 Patterning 71 48 4 Composite Block 7]
CETE
2 H 1= Patterning A8 2 Composite Block 71ES 9a] A 449
Z1o] ¢

E2 WALES f EE HA wiPwE Eiﬂ@ HA e YA %

Patterning BlocksS X¥ v} 2 7l37|&S

Composite Block®] i gH]
=

I = o % ek ﬂ‘q A
Composite Block®] 71x4 4 v &S EF35to, Ag43E 243 A ES o
w3 2
solar solar

b) 2L HfE

@ Patterning

2

(1) Patterning 38 24 Composite Block ¥l & H|

7154 FEE A HH Fg 2 ZolE PAAZ] Patterning EFol W Avf
L 77 ES HEAIA, BAA G AFEHJE IHAL EE5S et g 7}
A Al Qe 2 dAsES dAT veR 23se], 7leA A dgk Bl
=]

i

S AAEH

7hH Ms
WAL FAHEYE HEAL EZo

Composite Blocke] H#A w&dv| & =Z3}

(W) W%

D 2= Patterning 0.4mm Titanium Dioxide Rutile wt.0730%(5%% Z7})
@ 2= Patterning 0.4mm Chromium Iron Oxide wt.0730%(5%% Z7})
@ 2= Patterning 0.4mm Iron Oxide Red wt.0730%(5%% Z7})

@ 2= Patterning 0.4mm  Chrome Yellow wt.0730%(5%% Z7})
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(2) A=

71574 FdES 913 Patterning Blockoll WA A Go] ofd theFgt MAFS 73l aidk
AF A5 AABRE vieE Composite Blockd] DAMALS Al &S $13F A9 A

=y 2ae thest 2

Zh A8 Az B

O WAZAYAED(or SAMFAED) 777g, SMEFA(or MAFA) 258gc] WA W E
(or A|ME) 250g, Titanium Dioxide Rutile, Chromium Iron Oxide, Iron Oxide
Red, Chrome Yellows WAIWIE(or AWE)S] wt030%% Z+7F 0Og, 12.5g,
25g, 37.5g, 50g, 62.5g, 75gs F7tste] &%

@ 100 x 70 x 30(mm)ZL7]¢] =x=o 7] O FAF WFoer EFES Y

HE FN

]_

ol

Az A%

O A =7] 100 x 70 x 30(mm) ©]3}.
@ EW A8 ol BFH(Crack)el glofok .

(th) AlE A
D 2} = Patterning 0.4mm Titanium Dioxide Rutile
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wt.30%

3 D




(3) Al
hH A8 ZF4&
St d A3 AA AT Sk 3L Al E
(W) A1d 34
JIS K 5602(%=2ko] o3 ej<F EApo] WAl =4)

(th & & 4

UAPRRALS & A WALE S o] §ato] o5 2 1o wel S dANALE S &
Al 2 bAIBA 49300 7 780m), = A sl (780 T 2,500m) 2 EE 3
@300 T 2,500nm)e] Al ot wlejol tia YANALE peE st 7] =3
> [(Eax42)xp(2)]
IR Ty R 4
A7 A, pe 1 DAPEALE (%)
p(N) o &% AL (%)
ExxAx @ 7lFe el dig i Al
P
AFEa
» Ao GO =2 VANES fg E5 HA aiFY] =& 98 A, vkeld,
s o 78 HES HESH, 2 &3 wiEue mE vAbs 2 9EA 54
S 98] F4 wkAl A 592 Titanium Dioxide Rutile, Chromium Iron

ellow?] #7}ake] w2 wAlg 2 sty 5

=

Oxide, Iron Oxide Red, Chrome
s A s T
» 7 A3, "Gy x AA FgeA 7+ 993 Titanium Dioxide Rutile
wt.30%7F 7FAIEd Gl A 80.6%, Aol dHellA 735%, WA A
775%, Chromium Iron Oxide wt5%7} 7FA134 GG 259%, He]H 9
ol 5 22.8%, AA| dHolA 246%, Iron Oxide Red 10%7} 7FA1334 o o A]
25.7%, A 2] od deollA 388%, A dFedlA 31.3%, Chrome Yellow wt.25% 7}
7}/\]ﬂ/ﬂ FolA 475%, AL)d FGolA 59.7%, FA A 528%= 7+
oAt
. O}X]“J, BAGI AT EeE B AT 3o AFe widels WAl
Titanium Dioxide Rutile wt.10%7} 7FA1 g4 Gl A 76.7%, A4 G
70.1%, AA GdAANA 73.8%, HA M Chromium Iron Oxide wt.5%7} 7}A] %
A g Aol A 259%, AL FolA 228%, AA oA 24.6%, FH-<
Iron Oxide Red wt.10%7} 7}A|&4 GG A] 257%, AL ol Al 38.8%,
AA G A 31.3%, =Tl Chrome Yellow wt5%7F 7FA33A o & o A
45.8%, A2 @AM 55.7%, A FFelA 50.1%7F 7HE o] Al Ao=w
A= T

X
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[Composite £ 5 v gl wE& A2 I (GAALS)]
Al & A d &= A AFRFALE (%)
300 ~ 780nm 55.5
Titanium Dioxide Rutile wt.0% 780 T 2,500nm 519
300 ~ 2,500nm 53.7
300 ~ 780nm 73.1
Titanium Dioxide Rutile wt.5% 780 T 2,500nm 717
300 ~ 2,500nm 72.4
300 ~ 780nm 76.7
Titanium Dioxide Rutile wt.10%6 7380 T 2,500nm 70.1
300 T 2,500nm 73.8
300 T 780nm 76.8
Titanium Dioxide Rutile wt.15% 780 T 2,500nm 70.9
300 ~ 2,500nm 74.1
300 ~ 780nm 7.8
Titanium Dioxide Rutile wt.20%6 780 T 2,500nm 709
300 ~ 2,500nm 74.7
300 ~ 780nm 76.4
Titanium Dioxide Rutile wt.25% 780 ~ 2,500nm 70.5
300 ~ 2,500nm 73.7
300 ~ 780nm 80.6
Titanium Dioxide Rutile wt.3095 780 T 2,500nm 735
300 ~ 2,500nm 775
300 ~ 780nm 19.7
Chromium Iron Oxide wt.0% 780 T 2,500nm 16.0
300 ~ 2,500nm 18.1
300 T 780nm 25.9
Chromium Iron Oxide wt.5% 780 T 2,500nm 22.8
300 ~ 2,500nm 24.6
300 ~ 780nm 24.5
Chromium Iron Oxide wt.10%6 730 T 2,500nm 24.6
300 ~ 2,500nm 24.6
300 T 780nm 18.8
Chromium Iron Oxide wt.15% 780 T 2,500nm 19.8
300 ~ 2,500nm 19.3
300 ~ 780nm 21.2
Chromium Iron Oxide wt.20% 780 T 2,500nm 21.3
300 ~ 2,500nm 21.3
300 ~ 780nm 17.7
Chromium Iron Oxide wt.25% 780 T 2,500nm 19.3
300 T 2,500nm 184
300 ~ 780nm 21.0
Chromium Iron Oxide wt.30% 780 7 2,500nm 23.9
300 7 2,500nm 22.3
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[Composite &5 wjgtn]o] mE Al 4 I (LAHALE)]

Al 5 Al 35 AAFIAL& (%)
300 ~ 780nm 26.7
Iron Oxide Red wt.0%% 730 T 2,500nm 36.2
300 ~ 2,500nm 30.7
300 ~ 780nm 24.3
Iron Oxide Red wt.5% 780 T 2,500nm 37.2
300 ~ 2,500nm 299
300 ~ 780nm 25.7
Iron Oxide Red wt.10%% 780 T 2,500nm 38.8
300 ~ 2,500nm 31.3
300 T 780nm 22.8
Iron Oxide Red wt.15% 780 T 2,500nm 36.4
300 T 2,500nm 28.7
300 ~ 780nm 22.4
Iron Oxide Red wt.20% 780 T 2,500nm 36.5
300 ~ 2,500nm 285
300 ~ 780nm 214
Iron Oxide Red wt.25% 780 ~ 2,500nm 375
300 ~ 2,500nm 28.3
300 T 780nm 225
Iron Oxide Red wt.30% 780 ~ 2,500nm 38.4
300 ~ 2,500nm 29.4
300 ~ 780nm 35.7
Chrome Yellow wt.0% 730 T 2,500nm 51.1
300 ~ 2,500nm 42.3
300 ~ 780nm 45.8
Chrome Yellow wt.5% 780 T 2,500nm 55.7
300 ~ 2,500nm 50.1
300 ~ 780nm 47.2
Chrome Yellow wt.10% 780 T 2,500nm 57.1
300 ~ 2,500nm 51.5
300 T 780nm 474
Chrome Yellow wt.15% 780 T 2,500nm 59.3
300 ~ 2,500nm 52.6
300 ~ 780nm 47.3
Chrome Yellow wt.20% 780 T 2,500nm 58.6
300 ~ 2,500nm 52.1
300 ~ 780nm 475
Chrome Yellow wt.25% 780 T 2,500nm 59.7
300 ~ 2,500nm 52.8
300 T 780nm 40.5
Chrome Yellow wt.30% 780 T 2,500nm 52.6
300 7 2,500nm 45.7
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1 ol B YA AA Yo+ Titanium Dioxide Rutile wt.30%,
Chrome Yellow wt.25%7} 7} -39 A7, A d oz 7iA3A F 93 49
Ao z7F 7.1%, 12.2%9] #olE H<lE ®WHAHC| Titanium Dioxide Rutile
wt.10%, Chrome Yellow wtb%e 7HAI3A 93 Heojd 92 27F 6.6%,
99%= 71 A2 A5 LERETH

w3k Titanium Dioxide Rutile wt.30%, Chrome Yellow wt.25%+ Titanium
Dioxide Rutile wt.10%, Chrome Yellow wt.5%9°] H]&] 27}2e] WAL 257} 3
v, 57 HUbE R R AAdo] "olA W, AWkAL A m o] HIlEo] moldAFE
E59 3W e T3 AstEE Aol o] Aakdo] "ot

upeba 2 A H3pel 7 AEE AL Al g 7EAEAd REAL
Hastel A4 vl Hdj st 74 a‘%ﬂ v 3 Hl & =&l

re
-1
0x

o BN dm do ol l
ol

TEETI
A, EFA, vy, ¢t 5o 74 HE = E
& aigrel W& vhAbe B sty B4 EAEAA, A, AERE S
A Composite Block 7§
A Al 10-2014-00897528 “E5 P& =AE L olF &3 E59 A

of

i)
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-

» Composite Block Black UA}FEFALE

SRS : CT14-025551

6. AIEZ 1t
1) S Composite Block(B.Black 303T) wt.0 %
AEsts = AE S AEZ
2 AFEFAFE (300 nm ~ 780 nm) % (1) 19.7
2 AFBEALE (780 nm ~ 2 500 nm) % (1) 16.0
2 AFEFAFE (300 nm ~ 2 500 nm) % (1) 18.1
2) 4 Composite Block(B.Black 303T) wt.5 % .
AlEISt= = AE e ANEZ1
2 AFBEALE (300 nm ~ 780 nm) % (1) 25.9
2 ALEEALE (780 nm ~ 2 500 nm) % (1) 22.8
2 AFEFALE (300 nm ~ 2 500 nm) % (1) 24.6
3) S Composite Block(B.Black 303T) wt.10 %
AlSist= = N ANEZ1
U ALEFAFE (300 nm ~ 780 nm) % (1) 24.5
2 AFBEALE (780 nm ~ 2 500 nm) % (1) 24.6
2 AFEFALE (300 nm ~ 2 500 nm) % (1) 24.6
4) S Composite Block(B.Black 303T) wt.15 %
AlEist = = ANE g AlEZ 1
2 AFEEALE (300 nm ~ 780 nm) % (1) 18.8
QUABEALE (780 nm ~ 2 500 nm) % (1) 19.8 |
QAMBEAFE (300 nm ~ 2 500 nm) % (1) 19.3
5) S Composite Block(B.Black 303T) wt.20 %
ANE s S = A8 g A& 2D
2 AFBEAE (300 nm ~ 780 nm) % (1) 21.2
U AFBFALE (780 nm ~ 2 500 nm) % (1) 21.8
SUAFBFALE (300 nm ~ 2 500 nm) a % (1) 21.3
6) S Composite Block(B.Black 303T) wt.25 %
AlBist= = ANE Y A& Z 1
2 AFEFAFE (800 nm ~ 780 nm) % (1) 17.7
2 AFBEAFE (780 nm ~ 2 500 nm) % (1) 19.3
2 AFEFALE (300 nm ~ 2 500 nm) % (1) 18.4 ]
7) 24 Composite Block(B.Black 303T) wt.30 %
ASst=s = AE g AN Z
2 AFBEAFE (300 nm ~ 780 nm) % (1) 21.0
2 AFEFAFE (780 nm ~ 2 500 nm) % (1) 23.9
UAFEFAFE (300 nm ~ 2 500 nm) % (1) 22.3 -
i Ol 6'. O:l [ | Ip—

2+ AIQP-20-01-06(2)

)
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» Composite Block Red ¥ A}FHAL-&

A™MMNHS @ (T14-025552

6. AIEZ2u
A1 Co

1) 8 mposite Block(Red 150) wt.0 %

ANEe=s =2 Ay ANEZ D
QL AFBFAFE (300 nm ~ 780 nm) % (1) 26.7
2 AHEEAFE (780 nm ~ 2 500 nm) % (1) 36.2
2 AEFAFE (300 nm ~ 2 500 nm) % (1) 30.7
2) KA Composite Block(Red 150) wt.5 %

Algsat=s =8 ANE 2SS AlEZ1D
UAEFALE (300 nm ~ 780 nm) % (1) 24.3 T
U ALEFALE (780 nm ~ 2 500 nm) % (1) 37.2
QU AFEFALE (300 nm ~ 2 500 nm) % (1) 29.9
3) 4 Composite Block(Red 150) wt.10 %

Agst=s = ANEedY A2
QU AEEAFE (300 nm ~ 780 nm) % (1) 25.7
U ABFALE (780 nm ~ 2 500 nm) % (1) 38.8
SUAFEFAFE (300 nm ~ 2 500 nm) % S 31.3 |
4) SM Composite Block(Red 150) wt.15 %

AEsts = A AEZ1D
2 AFEEAFE (300 nm ~ 780 nm) % (1) 22.8
2 AEFALE (780 nm ~ 2 500 nm) % (1) 36.4
2 AFEFALZ (300 nm ~ 2 500 nm) % (1) 28.7
5) |44 Composite Block(Red 150) wt.20 %

Algst= = ANE Y Al Z Dt
AFEFAFE (300 nm ~ 780 nm) % (1) 22.4 o
2 AEFALE (780 nm ~ 2 500 nm) % (1) 36.5
2 AFEFAFE (300 nm ~ 2 500 nm) % (1) 28.5
6) 44 Composite Block(Red 150) wt.25 %

Algst= =l ANE 2 Al 2 Dt
2 AHEFAFE (300 nm ~ 780 nm) % (1) 21.4
2 AFEFAFE (780 nm ~ 2 500 nm) % (1) 37.5
2 AEFAFE (300 nm ~ 2 500 nm) B % (1) 28.3
7) S Composite Block(Red 150) wt.30 %

ANEes = Al AEZD
U AFEFAFE (300 nm ~ 780 nm) % (1) 22.5
2 AHEFAFE (780 nm ~ 2 500 nm) % (1) 38.4
2 AFEFAFE (300 nm ~ 2 500 nm) % (1) 29.4

-— 0l ot o o -—-
& 2HOIXI 5 2HOIX 2FAIQP-20-01-06(2)
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» Composite Block Yellow UAMWFALS

1€ wday 1o 11

"KGL

AEMES (714025553

6. AIEZ 1
1) 44 Composite Block(S.Yellow K1011) wt.0 %

Algsts = Ay A& 2Dt
U AFBFAFE (300 nm ~ 780 nm) % (1) 35.7
U AEHAFE (780 nm ~ 2 500 nm) % (1) 51.1
2 AFEFALE (300 nm ~ 2 500 nm) % (1) 42.3
2) |4 Composite Block(S.Yellow K1011) wt.5 %

A& s = Ay A& A Dt
QUAFBFALE (300 nm ~ 780 nm) % (1) 45.8 ]
U ALEFALE (780 nm ~ 2 500 nm) % (1) 55.7
QU AFEFALE (300 nm ~ 2 500 nm) % (1) 50.1
3) |4 Composite Block(S.Yellow K1011) wt.10 %

Ageat= =2l ANEZY ANEZ1D
QU AFBEAFE (300 nm ~ 780 nm) % (1) 47.2
U ALBEFAFE (780 nm ~ 2 500 nm) % (1) 57.1
2 AFEFAFE (300 nm ~ 2 500 nm) % (1) 51.5
4) M Composite Block(S.Yellow K1011) wt.15 %

AlEist= = A& e ANEZD
2 AEFAFE (300 nm ~ 780 nm) % (1) 47 .4
2 AFEFALE (780 nm ~ 2 500 nm) % (1) 59.3
U AEFALE (300 nm ~ 2 500 nm) % (1) 52.6
5) 44 Composite Block(S.Yellow K1011) wt.20 %

Alglst= = A ANEZL
U AHBEAFE (800 nm ~ 780 nm) % (1) 47.3
2 ABEALE (780 nm ~ 2 500 nm) % (1) 58.6
2 AHEFAFE (300 nm ~ 2 500 nm) % (1) 52.1
6) S Composite Block(S.Yellow K1011) wt.25 %

Algst= (= A AEZ D
U AFBEAFE (300 nm ~ 780 nm) % (1) 47.5
2 AFEFAFE (780 nm ~ 2 500 nm) % (1) 59.7 B
U AFBEALE (300 nm ~ 2 500 nm) % (1) 52.8
7) M Composite Block(S.Yellow K1011) wt.30 % B

AlEes & AESH AlEZD
UAFEFAFE (300 nm ~ 780 nm) % M 40.5
2 AEFAFE (780 nm ~ 2 500 nm) % (1) 52.6
2 AFEFALE (300 nm ~ 2 500 nm) % (1) 45.7

-— 0 o o ¥ —-

& 2H|0IXI = 2Hl0|

2k AIQP-20-01-06(2)
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Al Patterning -8 2 Composite Block A]#|% 73

CHA| A HkALE vlgt 2 Patterning 7]% %48 Composite Block A] A%

¥ XA & Patterning 48 Composite Block AlAI#F 71ES 98] A10T A ol A]
Aod G =2 WAES 9% E5 HA aduE =E5etd, 3 A4 2
A Z Kol g 2 7ol Patterning Blocks W dnf 2 7FE7]ES HEA
Patterning 4-8 Composite Block®] wjgtv|o] w& 2 A A3hd 3 AlA %
gl Fo v 2] WAL A4S B8t #F $tt). Patterning %8 Composite Block2]
AL Rl AT AAIFS] B U A wiaL B AFARE EAS A

o
A,
o
se ter 2y

rlo

N,

A S AT A 4 R AdolE IV fdl AAE 2= K
71 Patterning Blockell E=ytolE 243 4= &= ve 5744 B4 ™
Ant 9@ 7E71ES HEAA, Patterning 48 Composite Block Al AlEo] A] 2H&
Hlaste] 7 & Hlal - A ok o 7| A, AlAE 582 dEdel wE =
FES AL il 7P e g s 2" S Ads 489

(€]

(1) Patterning A& Composite Block A] A&
%

=
=

l

o

h N

T AAkeErlel] HEAIA AL Alget dAREE wiEste], HA Y P4 2 2o
FAAA717] S8l A AE =E2 Patternings 483 Patterning BlockS A%
a1, & Patterning Blockel]l Eygto] Zdo] 7l53%k tgrlel 534 BHAIE 9

H 73 9@ dntE A 83k Composite Block A A% 7,

oo Ol mlm

ot
m ’

(W) W%

O = Patterning 0.4mm Titanium Dioxide Rutile wt.5%
@ B2 = Patterning 0.4mm Chromium Iron Oxide wt.10%
@ #2 = Patterning 0.4mm Iron Oxide Red wt.10%

@ 2= Patterning 0.4mm  Chrome Yellow wt.5%

(2) Az 49
7154 &4 913 Patterning 50 WAL A=) YAEE 9]1E$ Composite
EE9 UAAMIALE AE S 93 AlA] Az HI 212 oS 2

(7}) Composite Block Al A E A Z B

O WAZAEE(or SAZAED) 777kg, S =A(or WA ZA]) 258kge] WA wl E
(or A|HME) 250kg, Titanium Dioxide Rutile, Chromium Iron Oxide, Iron Oxide
Red, Chrome Yellow= Z}Z} WAH E (or A|ME)S] wt.5h%, 10%, 10%, 5% =
Y7} 25kg(wt.10%), 12.5kg(wt.5%)E #7Fste] &3t7]o A Mixing.
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(th) A1 4H

pal A

‘e 2

(3) AlE "
h A E ZA&
Shar A A S AGA F AT

(o,
l-'O
2

(W) ANdE 74

JIS K 5602(=2te]l o] B EALS] wbabE =7)

() 4 & 4

AAPEALE & EFWALE S o] &8kl v A 1o wel AEF dAMALE S
Aol g ZRAg A (300 T 780mm), < A2l 4 (780 T 2500mm) R EE
& DA E00 T 2,500m)e] Al W el thsl AARMALE peE Tebal 715

B

T lE2xa2)xp(2)]

Pe = TS Eax42)

oA7]NA, pe 1 DAFHEALE(%)
p(A) 1 878k FFREARE (%)

Exxax @ Z]cHl g st gt A
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AT

» Patterning #-& Composite Block A|A% 7S €] A2 gelolA H Ao &
A 2 z10] 9] Patterning Blocks TW vl 2 7437
A8 Composite Blocke] vigd]o] wtE I AA AsHAd 3 Al A F2] e Lol Y
A WAL EAS BAEgitt. 1 A3} Patterning 418 Composite Block A A&

g Composite Block AlA|3% Blacks 6.5%,

Patterning %8 Composite Block A]#3% Yellow: 53.8%, Patterning % &

Composite Block ] 4% Red+ 30.5%% e

Whitex= 68.196, Patterning

» Patterning %8 Composite Block *

JA%E = E-Eo] Composite Block A] %%
%)

%S HEAA, Patterning

_l

I} A L ARIALES YEFW oY Composite Block A]#1% black<]
-, Composite Block AlZFEH T 18.1% =7} wAE o], o] gt &2lS thA
sokstct, 3kt QLS el e 2 2 AY, AL VS AFY sdS

WAolAR, W 24 /hEe ANAE guas e ge] FAHEE,

[Patterning %]-& Composite Block A A% U A}w

A A E

ol e a7 FrhEER A ¥ 8
Tl Patterning@} <& 2R ol gt
2 s dstA AAtE AT

A A @A

Als A3 & A AL HEAL-E (%)
300 T 780nm 71.2
Patterning -8 Composite Block ~
— . 780 T 2,500nm 64.4
Al A% White
300 ~ 2,500nm 68.1
300 T 780nm 7.4
Patterning 48 Composite Block ~
_ 780 T 2,500nm 54
Al A5 Black
300 ~ 2,500nm 6.5
300 T 780nm 478
Patterning %8 Composite Block N
- 780 T 2,500nm 61.8
Al A 3% Yellow
300 ~ 2,500nm 53.8
300 T 780nm 20.2
Patterning #-& Composite Block ~
_ 780 T 2,500nm 44.0
A A% Red
300 ~ 2,500nm 30.5

|

A7Ma 3 e |

» Patterning -8 Composite Block A] A% (White, Black, Red, Yellow) 7]%.
» Patterning %]-& Composite Block ™ #A4F 7}5.
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O 29 A8 4AA

» Composite Block Al A% UAPHFALS

ol

ANEdEA

AEMES @ (T14-082124

6. ANEZ
1) Composite Block AIKIZ (White)

ANEES = A& Y Al EZ Dt
2 AHBFAFE (300 nm ~ 780 nm) % (1) 71.2
2 AFEEAFE (780 nm ~ 2 500 nm) % (1) 64.4
A AHEFAFE (300 nm ~ 2 500 nm) % (1) 68.1
2) Composite Block AIKIZ(Yellow)

ANEES = AEeE ANEZ Dt
2 AFBEAFE (300 nm ~ 780 nm) % (1) 47 .8
2 AHEEAFE (780 nm ~ 2 500 nm) % (1) 61.8
2 AFEFAFE (300 nm ~ 2 500 nm) % (1) | 53.8
3) Composite Block AlXIZ (Red)

ANEE S = ANEEY AEZ Dt
2 AHBFAFE (300 nm ~ 780 nm) % (1) 20.2
A AHEFAFE (780 nm ~ 2 500 nm) % (1) 44.0
U AHEFAFE (300 nm ~ 2 500 nm) % (1) 30.5
4) Composite Block AlHIZ (Black)

NEEE el EEER NEER] ]
UAFBEAFE (300 nm ~ 780 nm) % (1) 7.4 |
2 AHEFAFE (780 nm ~ 2 500 nm) % (1) 5.4
2 AHEFARE (300 nm ~ 2 500 nm) % (1) 6.5

—— 0l 8 Of %W -——
& 2W0IX & 2B0IX 2k AIQP-20-01-05(2)
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Al12 Patterning &2 Composite Block AIMIZE Ot

= = =c® S4d & &I li7d &t

Patterning % -& Composite Block A|Al&o it =% 54 2 7] W+A4S
Brrst7] el FA %, ndAgdy, FFAS, SAUNTA, L2 (HA, A4 6
M) ol digt ANdS & AEstden, ZAUSFAY AlF T drAbkALE AR
i HES A mE As/id 2 ARSFIE RS vh# stk Patterning 4
§ Composite Block AlAlFel dist Z8]4 54 2 7] W4 A1d 245 4

& AHge T 2k

(1) A= %9
Patterning 4% Composite Block Al A% 2 AllA oA A3t Ay FA3F W
o2 Az AAEFS Ao R AFESAT 1 AlHY] Alx WY 2L v

2,

(Z7hH) A1 A=
2 AEE AAFeR T AskeRlel A A AW 7hsste] Al x3k Patterning
A& Composite Block Al Ao ™, 1 vl e} A=Wy o332 2t}

O WHAZA LD (or SAZAZY) T77kg, SAZ A (or WA Z=A)]) 258kgol] WA WE
(or A|HME) 250kg, Titanium Dioxide Rutile, Chromium Iron Oxide, Iron Oxide
Red, Chrome Yellows ZZF WiA|HIE(or A|WE)S] wt.5%, 10%, 10%, 5% =
747} 25kg(wt.10%), 12.5kg(wt.5%)E F7Fste] & 7]el A Mixing.

@ 200 x 200 x 60(mm)=27]2] X 7|& ZATE JHZH &5 ZAS g
E 7 2AZES T v 2 Sl Al O wiFeE avki 2AAES
A A

skl Aeud. o7AM, AAE 58S dddel e =FES A

fl

ey g Ges AY dEF 4R 48,
@ 72N Rt &2 A
@ 9 23 43 Av} 29

A =7] 1100 x 70 x 30(mm) ©] (L ARFALE), 200 x 200 x 60(mm)
@ ®H e - WA As(Crack)e] glofoF 3t
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2 el 7 I3
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(2) N BH
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b 8%
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KS F 4419(

140mn =

HAYE

3

o A4
el
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°F 509714 =
2 z%

)

3]

9.8MPa
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F717)

2 e

©o
S
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(
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3
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Z o
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138171
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=
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(W) mlndAdd Ad
KS F 2375(:= ¢ 7|

@ ¥ 4

ol

2 2 90x150mmo] Ao B2

s, ol 2d LA}

S

} BPN ¢t

h 84

A=

9
i

tC< we] BPN gt

[e]
3 Al

=

2

HA Hol= 14 7 127Tm =2
kel

0.0074t +0.0052t - 3.064 + Ct(2 2)
(v 125 A

Qo BPN 7t
o 7ol A, C20 : 20T % BA

Hot

0]
T

C20

FaL, 20Tl Ao 2% X

el A Aol FA
(th) FAsAE

D A3

@ Ag T4
KS F 4419(%. -

I3

o
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el

CAFT) QREe ARTAA Bol AR wrx F4ehd]

o
™
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o

PN
T

A
el

al

71t A, 30%

[e)
A=

SEEEES

EX R 2

i+

o

0
_ZTI
i

#9 gtow vehge, o A

A X 30s
© A5 (mn/sec)

SRS

o7]el A, K

E=9 57 (um)
D = 2 (mm)

d :
h

™ A ()

nd

e
o

%
4
) 7))

= |

e
I

r—

300

=400

!

KS M ISO 4892(&¢t

74 ota &

)

3L
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o

=13
i

3

A Aok 9 AL Wl Alo|ES B

=
=

ol Al el A A

—
o

T

T
(e
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=

R

WS, 25041%te = A

A (Gray Scale)
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(M) ZAWFA AP F LARALA Y
O AE Fk
ATAAALAAA QAT Y FABA A
@ A@ 7

JIS K 5602(%=utoll &gk el HALS] whAS 57)

@ 2F = 2

=AW F A A8 & A H(Patterning 48 Composite Block A A#)S 3|45t <
S g A e met AFES dANNRAEE S Ao E THAEd o

(300 T 780mm), <+ A LA FH9(780 T 2,500mm) ¥ EE 3 4 <(300 T 2,500nm)

o] Al 3 Wl il YAPALE peE ot 7] =E

; [(Exlx Ai)x p(ﬁ.)]
Pe = Z}:(E)ble/”u) (2 1)

oA 71N, pe © GAFRFALE (%)
p(N) © QF8F BEFALE(%)

ExxAax @ 7| Fgel dig gt Al

e L
= FRE=AY
Patterning %8 Composite Block A] Al
Wa o] /dolw, AzlEe] B4 Addyts Ha 7.7k
2> AFH A HExo 2005 A3t ol

TE Block 3 €f
AFH A3 5ER
3.0 o]+
373 = (M)

Patterning %8 Composite Block A] A&
8.4 8.3 77 8.1 8.3

» N IHAFAZAIE
Patterning 4 -8 Composite Block AlA|#2] w11 A Ao st g4 Az}
T3 35BPN oldolw, AlAEe] My Ay A g2 52BPN, 51BPNO=

Uehygorng nndAesd vEe ALIA Ay Bxo 15w A3 59
=
T& AFA EE | Patterning ¥ & Composite Block Al A&
v 118 R 3+ A
] Nk 35 o4 52 51
(BPN)
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() F5A5AE

Patterning %]-& Composite Block ] Xﬂﬁﬁ FrATAEd g A o H
¥+ 02mn/sec oo™, A AIEFe] AT AEA3E 0.2mn/secE YERS ST =Z,
FrAT 7le2 AHA A9 Hxet 5de oot wEkA FEAS gtk 1
HE st A AFE AZES stofof gkt
T& F A4 (mn/sec)
AFH A B8 0.2 o]
Patterning &€ Composite Block A A& 0.2
() FIAYFAAAE
Sl A S A A T AT Yol A Patterning A& Composite Block A]#]3&¢] WS,
25041 7] 79~ WHE M (Gray Scale)e 557 o2 UEREOoW 5004 7Fe] - W E
A (Gray Scale)S 4- BE%EE eSS 93 27 55 ol siv AoE
byt mEkA S US54 A2 Patterning 48 Composite Block A1 A% U
FAo] Frsitta AT
A5 Al g3E A1d 4 7 (mg)
WS, 250A]7F HE A (Gray Scale) 5
Patterning <8 WS, 250417 %7 QR
Composite Block .
AAE WS, 500A]7F HE A (Gray Scale) 4-5
WS, 500A17F %7 ol §l&
(1) S EZ2ZAY
Patterning %8 Composite Block A|A# 9] S92 A18S KS D 0600 “%<
2 AE W FATE T8t A 9 AFIFE 2o NLE AFEe A
W E A (Gray Scale) 4-55He WEWoH, 2@ %7 FF5 B AlHA o4
A= Ao ® erwtth wEka]  Patterning -8 Composite Block A A9 WA
< Y5kt
[S9]Z 2 A8 (2 )]
A& A& A8 4 7 (mg)
H e A (Gray Scale) 4-5
) - .
Composite Block A]A|¥ White = SRESES
H e A (Gray Scale) 4-5
. o3
Composite Block A] A% Black =2 SPIESES
e A (Gray Scale) 4-5
. 3z
Composite Block A]A¥ Red = SPIESES
H e A (Gray Scale) 4-5
. v
Composite Block A]A|¥ Yellow = SRS
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[S2] F Z A1 E (F AD)]

X ANAGE A 3 A 3} (mg)
0
Composite Block Al 4% White WMESQV Scale) 8 *f%i <
Composite Block A4 Black @ﬂwgg Scale) 5 i{; <
Composite Block A1 A& Red %H}Q(ng Scale) ol ;; o
Composite Block A A& Yellow E‘iﬂ*ﬂ(?g Scale) ol ;; s

(1) EXIUHFAZAE T LAERALE A1 E

Patterning -8 Composite Block Al A%<l ZZUYFAAAIE 5008 7F & LA}
& Azrs dolr7] A& AAWAIEA TS Al S AAE ot Ee Zo
Wt Patterning %48 Composite Block A]A|3%9] S WS AIE 50047 & LA
HEALS- 2 Whiteo] 7%, 68.1%°4 70.5%, Blacke 65%°1A4 68%% S7HE 3o
H Yellows 53.8%0°l A 53.7%, Red= 305%°lA 27.8%= A=At whebA

Patterning -8 Composite Block AlA#2] U4 5004 7F § AAFREALE-9)
g gk mmsk Ao = e

&3

A}

-

o

2 o

[Composite Block A A1 SXAWSAHA A 5 AAREALE]
ate NE TR AR &%)
N 4,
Patterning #]-8& Composite Block 300~ 780nm 74.3
A A= Whit 780 ~ 2,500nm 65.7
i = 300 T 2,500nm 705
Patterning #]-& Composite Block BOON 780nm 76
A A= Black 780 T 2,500nm 57
v 300 ~ 2,500 68
= %
Patterning #*]-& Composite Block 300~ 780nm 7.3
A A% Yell 780 7 2,500nm 62.1
. 300 ~ 2,500m 537
i} 182
Patterning %] Composite Block SOON 780nm 8
A A% Red 780 ~ 2,500nm 40.3
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UABEAFE (780 nm ~ 2 500 nm) % (1) 5.7
2 AFBEAFE (300 nm ~ 2 500 nm) % (1) 6.8 |

—- 0l B Of % -—

£ 2HIO0IXI & 2HI0IXI

2 AlQP-20-01-05(2)
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e
=& _ _ - o
—— CAl EH2E 20| Jtss HYE I B 83 Y AN E
(KPI)
Activity (A183~A14) | patterning 712 2 el xtgk #ojoj= A48 | ZOIAIE
(=)ol 2& & | Hybrid Block 7H&(1) RSP
== DEEAE =X, Mt AT S2 0188 Y XE Layer 40|
= WE=: 23 ALK MNES
T
T
MM BEAL \u\}lﬂl}uﬂnﬂ
TLCh SHXA = oM = )
tEt Layer » EREs, 024, UWHRES NS ET
SH L ATH NeASt Layer &M 28
Z23
Rm-m-ongmliva {i}fiﬁ%‘z“ype JE ;ii;i}cw
~ material Pﬂ" 1;'(;'1"; apsule lens Lypi
T EFAF » layer 28 EHYYE X A ) P oty D01 A = A
- = al ol el o D B [hde e No4ads S =S
E%JHIP_I_ OODEO:: ;_A} DE M A ‘:‘; o B A
Xels =5t Aeld 23t & P Sampl No. and 2B 2Pl
%‘ & Glassbont ; clor
2 SH _ - =
A Hybrid Block AIMIZ0l &8 DEAF ZEM JIx E4 L UHEH
(L
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)
Layer A% Z&

24 7

3

[l

=

S

7]—" =1

=
-

S 1Jd

#ld WAL A Layere]

]
aS i

A13
ApLE

—_
S s
B o
] . T 5
o — 0 0 e o o .
] & & o ) _ 0| -
s - — X0
= 1 R _;,_,_,_fw_ A - ol ol &.w.m i i
o o o R © E & m o b Neoop O zx,.
& Wo 21818 5@ 25 7o ) R
g 559 B8 b > 3 3 T o
o J T =32 g ey & . I ° ) T
e AP 21213 >0 > g = ol zTJ-l
w W g2 EXZ 0 5 2 T o k
Gl 558 07 - T o o] T F= N~
M oz oF Y 53 5 % 5 588 5 ) BN e E
3 | S 0% 8 5 9 8 5 &8 m Sl B JL_ oF ﬂ%
—_— N O o | o
o W —— ogidy; A° =" i) N T
moE 32 EE | ; B T i
=2, Ko’ [BY 4 h o 23%
Voo : f Y W SR ]
w B 5 L) B o weT  Hog
= = =y @W, o WF m < - So oo = ~ o
K i55 Bl o - g W w bW 5=
ﬂ _,Ll.m .-l. .
T % Ez g ™ Hdr o M qr B i o H w
o T ih; Tﬂm.ﬁ‘ = o o " X B _ =3 e & TOO — M_nl
0y O A b P o o o RO
T o < | N 2 WO Ro of ° ii]ﬂo%
cd IT < 2 28 5 o T . 2 oﬁguzrai
= W o ewAw o° X B %o _oﬂi}dloﬁ
v v x Q- & "W = N S I
uAIL ﬂtﬂﬂ > y1 0 .I,VI‘I‘I — ,I_I‘Alv_ﬂill
F T B3 2g ° ‘row A% %R B
T 22 S
™ 38 £ O =52 - -
oo e ¥ T a = oy = B . K-
T X0 xn = Wm =T 4 e W o oF T & =
Cllin o G © Flo W <y Mo o B New
o T X el —__ i &3 T T N
_do ¥ o T = W o S o 6S e
o 7o A BE F o ™ oo e G
: T T MHET g B EEE
T P CUNCUNCC N
~7®w FEn 299 :

o]
.
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(W) =" A2Ad9 o
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K

N

4

o

o

W

—_
o

o

=z =
RLE [}

AW, d7lesd BA 7

[

gl

1<

o

i

I
T

ME ofzo] 1

)

O +4 A4

el

@ ALgW A7 How, o

) M= ]

®

© Ay A<

R

Wb A A EA D F71 A b

=
=

B

sl
N

e

)
T

NI
o
;OO

3

°©

AFeolm shAje] g1l g

1
-

()]
AN

=
T

0

A8

o]

Do
ze]

T
o

-

o]
Hi

bl
=

2 A (Spray), 3 (Paint

FH(Mixing),

o
H

>
g

1

H ol
bl 7
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i

Ay

°

72 A

=

=

Roller), ¥+ (Dipping) ¥ o2 A&

sttt

Z]

o

i

of| A
Patterning %8 Composite Block A]A|s%9] FZ® A% Acrylics Elastomeric(coat

1), Unsaturated Polyester(coat 2), Acrylics(coat 3), Urethane affiliation(coat 4),

Resin affiliation(coat 5)



b ZHAR ATEY - B

Patterning -8 Composite Block AlA13&9] 715 f# 9 HkAle] ot H5S
Ay Ay

FEA717]1 Sl = vtEA] A" A o] AlEo] ¥

Aest 2 olfE B

= x4
stuo] 9l HEAL 2] & (Composite Block 9 A1&) % Patterning 7]=°] 2 7|
5

So]7] wjoltt. wet FwHol] e o] wrAshA,

WELAL BEO] F8 ]
shel 7] WEol f4 B FRA B EHe] TYARE AFHe

O < ((Mixing) B4

¥ (Mixing) B2 ZHAREE £5 AUF AR5t E3A ZPARE H7std

Egreke Wy olrh. wEkd £ (Mixing)ol wE EAAH S vEd 2o

ep 22k b (EEArt B 7by) AN E5 ®dol F4% LayerZt A7 5o
FHed HAE = U5

W ZPEAE= LA Azolnz 374 (Mixing Machine)®] el iL2HE o
== @il AL

Layere] 7]s& 2387l flaid= A3 Fe LGAR7E H7kE ook a4r, o]
© AEsgel wAVE RSN, 2% HUHA A" Layer2A 9] Ve w9

T e

@ Pre-Water Repellent
Pre-Water Repellent #2]& 1HkAL 55 A
T,b_l_/\]_ = ;‘dx{ H]—H—] oz %%cq] ;Q%/\];r]%
b w5 (Dipping) 2

MA 9 AAE HAAIA =9t

2 F
atE L, e g olF A Frkek avt

¥ A (Spray) W4

2 medo] EAW A @9 ZHd IRARE

kAl &eta, A § FANA HEol shsskA|Rl, B
T4

A B9 £} 29

E3H(Mixing) W49 =A%

|4 55 Fdo IAF Layer7}

11
i

332 (Dipping Method)

232

2] (Spraying Method)
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@ Post-Water Repellent

Post-Water Repellent % Patterning %8 Composite Block A]-& ©]3%-of aub

AL IRAEE Aot Ao ® BEEo gauAg WY F 7Pg Ak welx]
1

=l
Aol ddeltt. =oolA 7MY Adzsh=s Wgol,
foiz

]

>
> rlo

A2 B2 (Paint Roller), ] & (Brushing) % ¢

B 24 (Brushing) A.3 B2 gn

Al A AL A

AW, ) 2AYE AEER BRI AT AU A AL
i 2y AgRel A

st e AEsl Adsta Jlow (1], 9

), AlEell 7wl = As d@h

Zol, PR A& Al wFd FHol UAN, Patterning A
= o

a
[e)
Composite Blockell €A A-&A1Z2 4 <l glom 71 ag&Ado] =1

12 o

%
S

oy, ofo

A FHE Tl 33 dxo Hgd Aol

mEpA el e A ofdel thFd ARk} YA RS Patterning A&
Composite Blockell #-&AZ & Al, F2374 %, nfRAg, 4 Sol Mg e =
HGAEE AAS, 1 A5 &S 53 /M FE 9 FAE AAHs A g

.

(W) ZEAE AU g 22
@ =3H(Mixing) "2
@b Patterning %8 Composite Block AlAl# T3 4.8 7 5.2kg/ea(200 x 200 x
60mm 7] ).
@ AR AR RS T]eAde]l 8T

=¥ (Mixing) B4 4,

il
rlo

AR
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bl

AFE TFY 10% o H7bsioF urkAb "R AR 3 7lsdS Fred
2~ o] O

T A

€ Patterning 48 Composite Block A A% S %S <F 50kg/ea® 7FAA], Lyt
Ab ZRA RS ARTFS 05kg/ea’t AEE

@ = (Dipping) %2

@p Patterning %8 Composite Block AlAl# T #< 4.8 ~ 5.2kg/ea(200 x 200 x
60mm 71 <5).

W =+ (Dipping) 2] Patterning -8 Composite Block A A% &9 4 ~
5% A% FstA €t

© Patterning #-& Composite Block AlA% %S °F 50kg/ea® 71438 L,
Patterning % -8 Composite Block A]#|3%o] °F 45% &= 3tvtar 7148}

W, aHkAL IR A s AR 0.225kg/ea’t AR E T

@ 32 (Paint Roller) 4]

o) kAL IR AR S] 7]eAd o] 7= AR HEHS F2 (Paint Roller) WAd H
T, EX 348 37563 =X E dlof &9 7]
Patterning %8 Composite Block Al A% F
o] 7yl Fomg Fwo| B2 (Paint R
omg AgEko] AZR T wWolzt)

©

@ 9] E3(Ackbari, 1997)o) A WA} A|FEe] IEAE EFAE 0m AE
o, 71 £ SHAbE S "}E}WEP ATZ2HE THSA
€b AT AR} ZRAES A5 w9 3 (Ackbari, 1997)«] I8 A5

28 Az B A5E wqel

i 52 gomz, weRle vtugF 5
aEske] 100 T 150m= 9TAE A

1T S e A
v

FEAE A58 vt A5, AB AR mEEo] 109 o Aot
Astp s =urE7] g W8S S8 37 omE AR Aot

Patterning %8 Composite Block A]#|3%o] 1HkAl I® A EE 52 (Paint

Roller) W] o2 TutF7 100 ~ 150m= =¥ A] 023 ~ 0.35kg/m’ A E T},

=

bl
(a0
w
ke,
=
)
=
okt

>

@ B 2]

b WA} FE A EE Patterning %] -8 Composite Blockell 2 -&A17]7] 9314
4y T A (Spray)S s A 0] 7};4 o]’¢A Q1 FAoltt,

W AY & 2H(Spray)e stH, <A F Patterning %8 Composite Block A] A
F9] 2af 7hEol o RHY ARMESHO|AETL AAY L, dAZdegE AT T
Axlmg ¥ Wx Fbo 9% ¥ o dS WA F JEE I

©@ @3l Patterning 2822 <13 Composite Block 7 W] HdAZdeZA] 9
v F2 A Patterning ¢FE BES Wkl mEgg R FHF Akg

(Back—Scattering)o] ol WHALE F =T 7 95
€ = “‘(Spray) WAl o2 ukEd 100 T 150m EX¥EA] AR#ES 0.33 T 0.55ke/
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(3) A=
AlLTEA A A e 2}

Fd3 Wy ow AxF Patterning A8 Composite
Block AlAl% & AlHOo 2 A&k 1 =

W 218 et 2t

(71 XA AZWHP(FEFFE, SJWFAY, Tabervt2)

oA AAFoR 3 ekl A A AW 7hsdte] AlX3 Patterning

& Composite Block A #|3Eo]™, =1 wjghn] e} A=Wy oS3 2},

O WA ED(or SAIFARED) 777kg, SMZ A (or WA A]) 258kge] WA HWE
(or AHME) 250kg, Titanium Dioxide Rutile, Chromium Iron Oxide, Iron Oxide
Red, Chrome Yellowt= Z}ZF WIAJHIE (or A|HME)S] wt.5h%, 10%, 10%, 5% =
7y7} 25kg(wt.10%), 12.5kg(wt.b%)E H7Fste] &37]ol 4] Mixing.

@ 200 x 200 x 60(mm)=L7]9] E=o 7|& ZAYE QIHET &5 245 HH H
E 7 2AES FUT uF 2 fdd 9 P er avhAL A=
5o,

2N e ok

™ 22k 7he ARk A4,

® F¥YAZE  Acrylics Elastomeric(coat 1), Unsaturated Polyester(coat 2),
Acrylics(coat 3), Urethane affiliation(coat 4), Resin affiliation(coat 5)& 7+

Aol A (Spraying) WA o2 E3xE)

® @
:

() A1E A=y (=%F4)

O F7 3mm EH

@ Z"®YAHE Acrylics Elastomeric(coat 1), Unsaturated Polyester(coat 2),
Acrylics(coat 3), Urethane affiliation(coat 4), Resin affiliation(coat 5)& 7z A]
Hol| ¥32(Spraying) W2 o % =3}

O Al =27] £ 70 x 70 x 30(mm)
e Wl A (Crack)ol glofeok &
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(3) Mg W
h) 2445 AY
Composit Blockel 4842 84 A% olads, 42 A 5o ¥3 @l

=
S AR g EAE AAdel

B AP KS M ISO 4624 “E et vhAl- %ﬂ‘zy ue) A9US Thatel 249
Faol B APAE G4 ol FHA Fn Am Exde]l HHAE w2
kel e ol A% AE ALFAAE Belsa A Bael Pia
F obl 2l gol S g ARLNE AEsel As

‘5‘

Th 24417 Az

ol )] S=2ugko g olFHS

Aelze etk BHAATE= e Ao o] ek},

2
Oll

o

(W) ZYFA Al
C

Patterning % &

2

omposit Block AlAl5% FHo HEAZ FE A
2 YA ]

QAUALE R Slste] AT 27h o =%
FAL QAFA GAL FA mek AAwAEe] e dge WA 5 gdonw
EUEAE S e,

2 Pe KS M ISO 2808 “=89f HiAl - Zuk 7 2479 F&ke] 10em x
10 271e] AgHon duste] Y% 245, Sqstad s el 2¥
E: MEKE seld § AH5E Hold 5, Ane £2& $43 Azt 1
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A

Alm) = =FF(g/m') / AZx =9 ¥ F(g/cn)

) =y
-

= AA

=g

o] 5 7(mg)/10

il

]

3k A

S AA

o] FAl(mg)-=4

il

]

A

#* THbek(g/m')

s
JwAvO
-

=<

_7.__1

2 “

KS M ISO 489

AP

E

ZA o] W Apol

Hl
=

i)
=

o] WHE M (Gray Scale)

-
it

-of= Fd WS, 250412

(2}) Tabervt=2A &

T
N gz
n_mo ‘H_.W
o %
= X
T oy
(]
S
oy T
X e
Ho
CECY
o=
4 5
"
o] <
0o
wf 0
jmi
sl
i
= %
2
5 o
1%0
Q
=2
& do
o
TR oy
~ ‘wma
) mo

o] 22|

0004}

dEo R 1,

1,000g ¢}

Ape (el

§-_]:

0

o

o}

#H A

ki3

719 "8
6 ~ 10rev/mine &£E=2 3] A A 71t}

>
.

sfol 4

‘?,]

7} 5003 vitk AntA|

il

[Taber v}& A& 7]]
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7hH FFAASAE
@© awkAb ZH A
B AHS I”HAEE B2 (Spraying) WA o2 3m Ao =E3F AJH A FZA

o]}, Acrylics Elastomeric(coat 1)+= 0.8, Unsaturated Polyester(coat 2)+= 0.9
Wa, Acrylics(coat 3)= 09MPa, Urethane affiliation(coat 4)%= 1.2, Resin
affiliation(coat 5)¥= 1.2h%E YEelych Z® A8 5 713 43 2370 =E e
W Urethane affiliation(coat 4)9} Resin affiliation(coat 5)7} ZHAEZ 7H4 A3
stthar dekE T

Al g A &= Al E 2 T (MPa)
Acrylics Elastomeric(coat 1) FALE 0.8
Unsaturated Polyester(coat 2) R AR 0.9
Acrylics(coat 3) R AR 0.9
Urethane affiliation(coat 4) FAG = 1.2
Resin affiliation(coat 5) FA7 = 1.2

@ Hybrid Block A #%

2 AJH-2 Resin affiliation(coat 5)& 2 (Spraying) W4 22 Composite Block
AAF =xe AlHol AlgAFoelrt. Hybrid Block A12HE White= 1.7,
Hybrid Block A] A% Blacke 1.7MPa, Hybrid Block A|2}3% Gray+= 1.6MPa, Hybrid
Block A1#+#% Yellows 2.2Wa, Hybrid Block Al2FE Red: 1.8WRa= e
Hybrid Block AlZ%E Yellow®} Red®] F#7=7F vHlad =2 AL dAZA 9

8ol B ARt %7 g Ao AmETh

A Al d&E Al @ A 7 (\Pa)
Hybrid Block A]%}3% White A A 1.7
Hybrid Block *] %% Black L A= 1.7
Hybrid Block A]2}% Gray LA SAR= 16
Hybrid Block Al 2FE Yellow AR 2.2
Hybrid Block A]#t# Red A AR 1.8

) 3
2 AHEe IZYHANEE B2 (Spraying) WA o2 3mEF Z=xSE AlH AlFA
F}olt}, Acrylics Elastomeric(coat 1) 15um, Unsaturated Polyester(coat 2) =%
= 28um, Acrylics(coat 3)+= 5lpm, Urethane affiliation(coat 4)%= 81lum, Resin
affiliation(coat 5)¢] =574+ 105m= YEFSETE Patterning 48 Composit
Block AJAI# 3 AEAZ IFAREE WA 2 dARALE S30& 916y
FYEFAE 30 7 50m7b 7HE Ak N v el ankAL IR AIE e 5444 90
~ 1507y Atk wEla] Hio)| = EEe], = 105ml®E UERhd b $-

=3l Resin affiliation(coat 5)& WA} IR A B2 # &34} 3o}
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A 878 A F=E Al 42 3}(gm)
Acrylics Elastomeric(coat 1) S 15
Unsaturated Polyester(coat 2) SHFA 28
Acrylics(coat 3) s 51
Urethane affiliation(coat 4) ASRel Rl 81
Resin affiliation(coat 5) R 105

@ Hybrid Block A| 2

B AHE 2 EA 7 7BE 538 WA} Al 29 Resin affiliation(coat 5 ]
(Spraying) W22 2  Composite Block AlA|3%o] =33F AlH] AlgA}o|t)
Patterning %-8 Composit Block A 7|3 3o 2872 vlebAe} avkAl =
829 EA 90 T 150m7F A Esiol. wrebd Hybrid Block B+ AlAES =
A 122 T 127um= YEsEo B 2 Resin affiliation(coat 5) LA} A 57} %
tha AlEE

Jo
o
i

ANEH A E a5 A1 2 3} (m)
Hybrid Block A]%}3% White A= 127
Hybrid Block A2} Black =7 123
Hybrid Block A]## Gray =95 122
Hybrid Block A]#3% Yellow =5 126
Hybrid Block A] %% Red LA 127

B AHS F”EAAEE ®A(Spraying) %2 22 Composite Block A]#3% Whiteol)
IR FZRAIE Coat 1 7 558 X3 A|HY AlgAde|t), S 4L HAH
Aol A WSSOI B2 JHE-ola Fl), 250A17F XU A1d 23 3" A
5 25 WHEA(Gray Scale)2 4 T 55 go® UEytor, 92 27 FHFE 9
F e AoE YEeyth webA HAUSAY 232 HH 57FA] Z'EAE BT AL
&8 F Qe Aow T
Algv A EgE Ald 43
. . H & A (Gray Scale) 4-5
Acrylics Elastomeric(coat 1) =7 SR
H E] A (Gray Scale) 4-5
Unsaturated Polyester(coat 2) =2 AP
) H E] A (Gray Scale) 4-5
Acrylics(coat 3) =7 SPESES
o H & A (Gray Scale) 4-5
Urethane affiliation(coat 4) = SPES
. N H B Al (Gray Scale) 4-5
Resin affiliation(coat 5) =2 SR
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(2}) Tabervt=2 A &
@ vkl IS

B A)go] AHEw Patterning 48 Composite Block AlA3 Whiteo] Z®EA®
Coat 1 ~ 5+ ¢} A Ao g wtgAdA 7MY Fas S-S AESH

&t
s el AldS AasEA T Acrylics Elastomeric(coat 1) A]H 2 4,424mg v}
R 593, Unsaturated Polyester(coat 2) A]¥H<S 2648mg, Acrylics(coat 3) A]H-
1,952mg, Urethane affiliation(coat 4) A ¥ -2 1,210mg, Resin affiliation(coat 5) A%
< 520mg "FEEAT webA Z®ASE T 7P e uniEAdS e
Patterning % -& Composite Block A A% ¢] #® A E Resin affiliation(coat 5)<
g = A}

Al 857 Agz4 Al E 42 3 (mg)
Acrylics Elastomeric(coat 1) H-22v} 52 &, 1,000g, 1,0003] 4,424
Unsaturated Polyester(coat 2) H-22v} 52 &, 1,000g, 1,0003] 2,648
Acrylics(coat 3) H-227} 2%, 1,000g, 1,0008] 1,952
Urethane affiliation(coat 4) H-227} 2%, 1,000g, 1,0008] 1,210
Resin affiliation(coat 5) H-22v} 52 &, 1,000g, 1,0003] 520

@ Hybrid Block A] 2}

= AEE EFATE 7HE 58 a9k A1 5Q1 Resin affiliation(coat 5)& 3
(Spraying) W2 o2 Composite Block Al Ao =X AJ#H o] A& Aa}o|c},
WALS o] A5 mE vigAld A 7HE 83 5A4S AESH] & uintEA A
g stk Hybrid Block A1 2% Whitet= 439mg »FR.= %131, Hybrid Block
Al ZHE Blacks 506mg, Hybrid Block A]2FE Gray= 498mg, Hybrid Block A]2F3&
Yellows= 522mg, Hybrid Block A2} Red™ 472mg vwE =St welbd Z”® A&
F 7FE 3 UelRAd S YERH Resin affiliation(coat 5)& EE 2749 A&

Agatta B, Yrtngel $54d A FAT £ A

A o =¥l Al 8 42 7 (mg)
Hybrid Block A]Z}3% White H-22v7F2 &, 1,000g, 1,0008] 439
Hybrid Block A]%}% Black H-22vF2 &, 1,000g, 1,0008] 506
Hybrid Block A]#F# Gray H-22v} 2 &, 1,000g, 1,0008] 498
Hybrid Block A2} Yellow | H-227F5&, 1,000g, 1,0008] 522
Hybrid Block *]2}3# Red H-22v} 2 &, 1,000g, 1,0008] 472
EETEECE
= Ao whatol] E3A 1zt Layere] 77 9 1 AAle] FAAT, viEAT,
Y+AdS 1183 Layers 44
= 531® Layer U A& 4o ek T7et A4, 2848 HE
» BT vt S, WA BT 5 235 YER Resin affiliation(Coat 5)
£ A sttt Al E




NEEHA

CT14-084373

nof
il
Rr
%0

6. AIEZ21

El El £l £l £l
Ao | o Al o | @ M|~ | A — | o A g | o
w| | o | N o w || w0 || = | = | =
< = = = =
il il il fill fill
W~ W~ W= W~ EUR=I
@z w8 (mZE |wmZ|E RS
X = = < =<
OF|=|E| |oF|=|E| |oF|=|E| |oF| =|E| |oF| =|E
o 2= ol 2= ol 2= o 2= o 2=
or O or or 0r
o o 00 00 00
o0 ] o0 o0 o0
< < < = =<
= = = = =
H H WH H H
Uk | 29 Uk | 55 Uk | 2 Uk | 25 U 2
or | R or | KM o | R or | &M of | R
W | o+ | o+ | o+ H | o+ W | o+

: MiniTest 2100

* T8 SN - 00IE

& 2H|0I X & 2H0| K|

2 AIQP-20-01-05(2)

- 182 -



NE8dEHA

CT15-097788

A= 4T 898 252l 120
20158 098 10¢
2015 098 10€ ~ 20154 09¥ 17

S& 2

1.8 8 HH S
2.9 2 X
OdgxH 9 :
o= A
O 21Xt :
O MNEJ|2t
3. NBA=ANS 25 :
4. Al & H : Hybrid Block W AI&Z
5. A&ty

(1) KS M IS0 2808:2007

(2) KS M IS0 4624:2007

3686-9813-1345-6674

6. AIEZ21t
1) Hybrid Block W AI& 3
| ANEES = AEEE AlEZ s ] I

I (283 £ 2) C,

=
iE%—v—Dﬂ um ‘ (1) 17 (45 + 5) % RH.
| ' (23 + 2) C,
‘T42,*5 N/mi ‘ (2) 1.2 L & B L
# T SH A J101Y¥ : MiniTest 2100
—— ol & Oof ®-——

Kb A ° 2 ZH Ol
- - L
o 9 o st
HID ;1. 0l AMAS QARAKIE MAIS AIE 2 AISHO SHNE ZNU2A HHMHMBN K SRS 236X FsUT
2.0 ARME 88, X, 2D Y AZ20Z AIEE 4 ACH, 22X 01A2 ARS SELUG

DHUAI B 1

Loou WAL ET

Zn29

—
I

20158 098 17€
SIEALMSEIANEAIE

JMCIXIEIZ 199

95 A1QP-20-01-05(4)
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w

ANEEEMS 85
AN g g

>

[8,]

. AEgdY
(1) KS M IS0 2808:2007

ANEdHA

CT15-097789

()23
JA=ET 432 42H 2352l 120

2015 098 10
20158 098 102 ~ 2015¥ 09¥€ 17

S 2

Hybrid Block B A& Z&

(2) KS M IS0 4624:2007
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rodrAl FETE 3 EM HOM, http://www.ecocj.com

&2 23

. "US Paint and Coatings Industry Marketing Analysis 2006-2011" National Paint and Coatings
Association, 1500 Rhode Island Ave., NW Washington, DC 2005.

. Excerpts from ASM Handbook Volume 13 B "Degradation of Protective Coatings” Kenneth B.
Tator; pages 589-599; ASM Materials Park, OH, 44073; 2005.
"Handbook of Weathering” 3rd edition; page 58; Gorge Wypch; ChemTec Publishing; 2003.

. "Protective Coatings’ Clive H. Hare; SSPC 94-12; page 464; Technology Publishing Company,
Pittsburgh, PA.1 5203; 1994.

. "Hess's Paint Film Defects”" 3rd edition; page 185; M. Hess, H.R. Hamburg, W. M. Morgans;
Chapman and Hall, 1979.

2 A} : 053)326-9087
3% : 054)931-2001

CHJI G)oIF%T!
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SENHS © CT13-94367

6. AIEZ Dt
1) Acrylics Elastomeric

NEES &2 AN g ANEZ
U AFBEAFE (300 nm ~ 780 nm) (1) 21.9
U AHBFAFE (780 nm ~ 2 500 nm) (1) 17.2
2 AHEFAFE (300 nm ~ 2 500 nm) (1) 19.8
2) Unsaturated Polyester

NEES N ANE 21
2 AFEEAFE (300 nm ~ 780 nm) (1) 49.7
2 AHBFAFE (780 nm ~ 2 500 nm) (1) 33.7
U AHBFAFE (300 nm ~ 2 500 nm) (1) 42.6
3) Acrylics

ANEES AL ANEZ
2 AFBEAFE (300 nm ~ 780 nm) (1) 64.0
2 AFEFAFE (780 nm ~ 2 500 nm) (1) 43.3
2 AFBFAFE (300 nm ~ 2 500 nm) (1) 54.8
4) Urethane affiliation

ANEes Aggd A& 21
2 AHEFAFE (300 nm ~ 780 nm) (1) 21.3
U AHBFAFE (780 nm ~ 2 500 nm) (1) 14.3
2 AHEFAFE (300 nm ~ 2 500 nm) (1) 18.2
5) Resin affiliation

NEES ANE g ANEZ1
2 AFEFAFE (300 nm ~ 780 nm) (1) 11.9
U AFEFAFE (780 nm ~ 2 500 nm) (1) 9.8
I AHEEAFE (300 nm ~ 2 500 nm) (1) 1.0

25 AIQP-20-01-06
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A15 At &8 AT

o /2 &8 ¥ 9% 0+

CtH| Patterning 2

ATE
449 Rl

Patterning Z o] / 79 flal &9 ek 3 QA 7
[e]

el
=
o ol / 7& Aelet, B v
1 z| =
=

gol A H oA

Avl 7hE G (5)]

-

(1) Patterning Z 9]
AF FAAF 0.2um A ZA] Patterning©] &%= A ko]

2} = Patterning Zdol&= A4 34
2lo] Patterning zl©] 0.4mmX.t} 3ujo]4F Loss7F =t} & vk Patterning Z1o] 04
m= 454 2= AAld tid AAS Ss Yy PR FEE ges

AR o R 7]E EFo| mE LossE dA3] =Ath

(Zh) A8 Az
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O AR D (or SMFAEL) 1035g0] MAWE (or AWE) 250g, Titanium
Dioxide Rutile, Chromium Iron Oxide, Iron Oxide Red, Chrome Yellow= 9
AHE (or A|FE)S] wt.0 ~ 30%= ZHZ} 0g, 12.5g, 25g, 37.5g, 50g, 62.5g, 7og
< kst &%

@ 100 x 70 x 30(mm)=Z7]e] == 7] O FXF WMoz Ed=S AYst
oq X]E]:]-Z]

@ T2AIZE 2 WA,

(th) Al A
Patterning R 0.2mn Patterning R 0.4mm Patterning R 0.6mm

R s S L P SN ity ot s e i

. o =
I?ﬁw. * "; P ak s e o
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gt ke et Nt o e g e i

*

NPT s oA BROCTOSREES e Ul iy S

Patterning R 0.8mn

(2) Patterning 2z}
Patterning 72 7FA13A G99 WREAL A Q)M
Patterning ©.2 A &8t o~e13] Fo] 7Fgd AL Zho tialA %}O}ELX} Eig=

(7h) AE| A=y
@ MAZAE S or FHEARD) 1,035ge] WAME(or AME) 250g, Titanium

Dioxide Rutile, Chromium Iron Oxide, Iron Oxide Red, Chrome Yellow= 9

AW E (or A/ME)S] wt.0730% = Z+7} 0g, 12.5g, 25g, 37.5g, 50g, 62.5g, TogS
A 7tste] &3

@ 100 x 70 x 30(mm)=7]1¢] &= 7|& ZAYE IHEF A

o
%‘l‘l‘ﬁ o

Hj

e
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(W) AlA A=
(D Patterning Round

Patterning R 0.4mm

Patterning R 0.2mm

o ’}_;F._’,v“ R e SYCNCSS
S : 5o

'(v e\ ' » R
X > o v A
R e R e

Patterning R Q.6mm

@ Patterning 2 Z}

Pqtterrﬂng ‘Z‘.Z} 0.2mm
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@ Patterning 7 At

Patterning “dAt 0.4mm

Patterning ZdAF 0.2mm

Patterning “gA} 0.6mn

e S———— |

Patterning 27T 1.2m

(3) &9 »-x(2A 71F)
AA 2H S AP ¢ e T AL FAT HEZ Q)R 23 JtE A
o] &3t} o= Patterning A& Composite Block #|ZHA] 22} 718 3-A 9] o] %
Aol tig FAle} A 717ke] AojA= w@o] )

HZa

(7}) Patterning é‘ o]
9l A”HAANE & F
Patterning ©] JJr’\ ¥He= 73

oo ® df= o] H%%%

o]

ol

= Bk Sy

A5l Patterning Zol= AL FAHS 02 7 04mm A FEA]

lo] Loss”} At} webA Patterning Z o]+ 0.6mm

PN
T

o]ocq

AR EE =

Zwol "dn 1

U Hd &89 Patterning Z o] 04mm o|E 2 A A% E=o A W RFo] H

z4!
4 H3kE T8 2¥ES AL

st & & AU o]l Patterning Zol= 04m= 2
sttt
(Y) Patterning Z+
9l ™A= ok = 5o Patterning Ztoll A= Patterning %ol ¢t= o& 247
°of 54 wet oxyFo] A sAnt o7|A b Fad AL
Patterning Zt%= Zlojk= Fa3pA%, dARALEC] 7 2 e vE & Us
Patterning @7°] FQ77F b4 ot weks] dApbubAbso] THE 93
Patterning 2% Patterning©] ™, Patterning 7} A #2}&= Pattern®] 7}Hg A
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ZrE

=3O
- SA EHESE MZ0| Jisst g Xt B 2 e AWK E
&
(KPI)
Activity (A16~A17) | AMHB1A
Patterning 71%& 2 Bldd a2t #olojE A& AE AR A
oo
- Hybrid Block 7§¥(1I
(F)oz=zzx y (1D sss=1A
= TAES H2ZS {8t Hybrid Block AIMIES N
| (BIR= 2& AFE MEESE
et i t ]
mrm:m ___ Bead-embedded type
/ Plastic layer (Closed-type)
5 4 G";L‘I’:; No.4 and 5
. Prsmanaytpe ; :psule lens type
Patternlng ) B Sample No.1 and 2 P"""’"'Mg 0.3 /\IH'%
_ » Patterning J2Is=(1XEE)L9 ‘yw«
X E Hybrid S =5 Hybrid Block Al =" /
== S YOri oC o
Block AIHIZ - S LR
MS JHgr & AHAL _
jH %‘ solar solar solar %6" %31 a
24
Ezd
DI NE 8
» Jlx 22 54 ¥ FI| W
. DO A
Hybrid Block a4 SUEHA

AHNIS EOt

Hybrid Block AlHIS&
Jlx= 2218 E4 2 WRHE(S
SHEd 1A

Sols= 14

e

J
‘
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A16 Patterning %-& Hybrid Block A A% 71+

S WAL R A S Spray ¥ Patterning 71% %8 Hybrid Block A A3

i

B HuME ¥k ZEAA8EE 52 3o Spray % Patterningg A &3

Hybrid Block AlAl% /WS 918 AlldAleF Al3TAlCl A A9 d d99 =2 b
AHEE SR &5 A dEE REske, o At wkll Ao F4 R 2
S

= [e)

o] 9] Patterning Blocks 33 ths &5 nwWol tYds 1A IRARE HE
AA EEZ3 HA Y dAMALE Y Y-S Tdshs WAL - A5 E Spraying
St 9 vl 2 7 U]ES &5 Al A, Patterning 4§ Hybrid Block IZWHAF =
BAEe] Sprayel W& 3% AL AFAAHR AAF B A v S4E
2 slarzb 3kl Patterning 4 -8 Hybrid Block® 373 A4F kel A gAd 3 A A%
of BjgFol A wixL EA Al AINE A4S A gES ohg ) 2

(1) Patterning %€ Hybrid Block A] A%

71578 FEE A% AR A B ZolE FAATNI A AAE BEEE A3
Al 71 Patterning Blockell 11¥FA} 58] 2] 21 Resin affiliationS Spraying & <A
sto EutolE 2HET F Qv tFle 244 BeAR 19 dnt 2 UkET)s
HEA|A, Patterning %]-& Hybrid Block A AE9] 715A4E Bl - 4 3o}
o714, A AFE S8 Patterningd] WE EFES #4347 Patterning 7HEA}

gle] g = Cutting S5 dd= 489

oft

=
=

|

rulo

o s

T AAkeRlel] HEAIA AL Alget dAREE wiEste], HA P4 E o
= A7 Y&l AAE E=F PatterningS 283+ Patterning BlockS A ¥
st o3 ool Y BAF &S E8 1A Z”RAEE Sprayshe] Al %3}
i1, ¥ Patterning Blockell Eyto] ZHo] 7hadh oY w34 BEAlE o] &
st ¥ 7t 2 dAwvtE A &3 Hybrid Block Al #1% 70wt

(W) g%

D 2= Patterning 0.4mm Titanium Dioxide Rutile wt.5% Resin affiliation
@ 2}¥= Patterning 0.4mm Chromium Iron Oxide wt.0730% Resin affiliation
@ g+ X= Patterning 0.4mn Iron Oxide Red wt.0730% Resin affiliation
@ = Patterning 0.4mm  Chrome Yellow wt.0730% Resin affiliation

7154 S 93k Patterning®] A 8% Composite Blockell WAL I®RARE
E%5 399 Spray® Hybrid Blocke] YAMREALE AlFS 93 Alde] Alz=wH )
242 ga7% &
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(7}) Hybrid Block AJAIZE Az 494

O WAZAEE(or SAZAED) 777kg, SH=A(or WA ZA]) 258kge] WA wl E
(or AW E) 250kg, Titanium Dioxide Rutile, Chromium Iron Oxide, Iron Oxide
Red, Chrome Yellow= Z}Z} WIAIHIE (or A|ME)S] wt.0 ~ 30%(H7F 2} 5%

2 Z7hHE H7bsle] £37]9) 4 Mixing.

@ 200 x 200 x 60(mm)=7]e] EE=d] 7|&E SAYE JAHZF &5 AT vy
g 2AES F98 G 2 9o 47 D9 HJQEJHH}E@%%

sl AF .
@ 2570¢) <tRE EAF 29H(507)) =55 &3 Resin affiliations &3 70 : 1= 3]

AAZ1 AREAL F” A E5E Spaying
@ avAL IRARS S R dS5IAS HA s A 2R AR 4L
® T2A1ZF 22
® ®H
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AlH O

[‘.u.

S = Cutting.

D AW 2711100 x 70 x 30(mm) ~ AFAL
@ ¥9 AE 0 o AF(Crack)e] glofok

et

(3) A1d ¥
hH AE ZA&
FHANYZAAADATY HAF A E

) A" T3
JIS K 5602(5==tell o3k e ¥ HALe] whAbE S4)

() 2 & 4

UAPIARES RBWAEE oG5l the A Io] meh BEF AMAEES 2
24l F ZRAI g 99300 T 780mm), <+ ALl 49780 T 2,500mm) # RE I}
A 99300 ~ 2500m)e] Al s wWelel el QAIALE peE T 7S,
S (2% 42)xp(2)]
D R T T B 1

A7 N A, pe : LAFRFARE (%)
p(\) 1 878 g HEALE (%)
ExxAX @ 7]EE] 93] dgk 3k Al
A9

e

s b B
* Patterning -8 Hybrid Block AlAF 7H3s i8] A 2ol 24 <]
Patterning &2 493 ths U709 bl £AME =52 Resin affiliation %73
=5 5 34 ZAbste]l FAATIa, 19 dAnt 2 Therles JEAA,
Patterning #-& Hybrid Block®] &74ol W& T3 A2 Ay AlAEe
ol Al WAL EA S EA5E Y. 1 A3} Patterning 4§ Hybrid Block A] Al
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¥ White: W37k 24507 mEel /b3 488 a9z JAMAEE
76.9%= e O™, Yellows 7 wtbh%e] UAMHMALE o] 47.4% Black< #
b wthe] dARRRALE o] 16.2%, Redv H7FF wtb%e] UARREALE o] 285% =

B WA B A4 e DAPAE A F el A 2
AYe mesel, 49 S5 A5S e FUNE e,

[Patterning %-& Hybrid Block &AFEFALS-]

DA A8 3= Al A3 (%)
Hybrid Block W 7%%{ 2758% 22
(wt.5%) 300 ~ 2.500mm 69
Hybrid Block Y 738%0~ 275888:m Zg.g
(wt.0%) 300 ~ 2.500mm 371
Hybrid Block Y %%ON 2758(())8211 gg.g
(wt.5%) 300 ~ 2.500nm 4
Hybrid Block Y 7%%{ 275888:m ;1;.&8
(wt.10%¢) 300 ~ 2.500mm 160
Hybrid Block Y 7%%{ 2758008:m gfg
(wt.15%) 300 ~ 2.500nm 50,7
Hybrid Block Y 7%%{ ;gggrnllm géz
(wt.20%) 300 ~ 2.500nm 185
Hybrid Block Y %%Q 27586% 1512.2
(wt.25%) 300 ~ 2.500mm 191
Hybrid Block Y 71’;%0~ ;gggfllm gg.j
(wt.3096) 300 ~ 2.500nm 156
Hybrid Block B 300 ~ 780nm 119
o) 780 T 2,500nm 104
(wt.0% 300 ~ 2.500mm 113
Hybrid Block B 300~ 780nm 153
%) 780 ~ 2,500mm 174
(wt.5% 300 ~ 2.500nm 162
Hybrid Block B 300 ~ 780nm 14.1
%) 780 T 2,500nm 184
(wt.10% 300 ~ 2,500 160
Hybrid Block B 300 ~ 780nm 14.4
%) 780 T 2,500nm 17.8
(wt.155% 300 ~ 2.500m 159
Hybrid Block B 300 ~ 780mm 12,6
%) 780 T 2,500nm 174
(wt.20% 300 ~ 2,500 148
Hybrid Block B 300 ~ 780nm 13.0
%) 7380 T 2,500nm 182
(wt.25% 300 ~ 2,500 53
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NEA Al 3 E Al A3 (%)
Hybrid Block B 300~ 780nm 9.5
%) 780 T 2,500nm 15.2
(wt.30% 300 ~ 2,500 150
Hybrid Block R 300 ~ 780mm 18.8
o 780 ~ 2,500mm 30.2
(wt.0% 300 ~ 2.500mm 977
Hybrid Block R 300 ~ 780nm 22.9
%) 780 T 2,500nm 36.0
(wt.5% 300 ~ 2,500 9% 5
Hybrid Block R 300~ 780nm 21.1
o0 780 ~ 2,500mm 354
(wt.10% 300 ~ 2.500nm 79
Hybrid Block R 300 7 780mm 17.6
%) 780 T 2,500nm 34.5
(w1556 300 ~ 2,500 919
Hybrid Block R 300 ~ 780mm 21.3
o0 730 ~ 2,500 369
(wt.20% 300 ~ 2.500nm 21
Hybrid Block R 300 ~ 780nm 20.1
o0 780 ~ 2,500 57
(wt.259% 300 ~ 2.500mm 968
Hybrid Block R 300 ~ 780mm 18.7
) 780 ~ 2,500mm = 1
(wt.30%) 300 ~ 2.500nm g

Patterning %8 Hybrid Block Al A% (White, Black, Red, Yellow) 7.

=
=329 A 10-2014-0124408% “EWed AL WA F4 wuka}
24T 0B o g8 BFI Az
5= A 10-1529683% “HWod WAL WA f4 1AL B2
2% o ol §F B AEYY”

Patterning % -8 Hybrid Block t %84 7},

e oox J
o

N

Ir
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O &9 A8 424

» Hybrid Block White & A}RFALE-A] &

HEMES © CT14-025550

6. AIEE1
1) Hybrid Block 2EA 1 wt.5 %

AN&at= o N Al el Bt
UALEEALE (300 nm ~ 780 nm) % (1) 80.2
AFRIALE (780 nm ~ 2 500 nm) % (1) 75.8
AAHEFAFS (300 nm ~ 2 500 nm) % (1) 78.3
2) Hybrid Block 2E M 2 wt.5 %

ANEg= B AlE g AlE B0t
LAFEIAFE (300 nm ~ 780 nm) % (1) 70.4
QUALBEALE (780 nm ~ 2 500 nm) % (1) 69.8
UALEEAFEZ (300 nm ~ 2 500 nm) % (1) 70.1
3) Hybrid Block 2EA 3 wt.5 %

Al&et= e Al g Algl 2t
AUALBFAFE (300 nm ~ 780 nm) % (1) 3.
UALEEALE (780 nm ~ 2 500 nm) % (1) 713
UAHEEAFE (300 nm ~ 2 500 nm) % (1) 72.4
4) Hybrid Block 2E A 4 wt.5 %

NEg= 2 AlE g ==
LAFEIAFE (300 nm ~ 780 nm) % (1) b
LAEHAE (780 nm ~ 2 500 nm) % (1) 72.0
AUAHEFARE (300 nm ~ 2 500 nm) % (1) 74.4
5) Hybrid Block REAM 5 wt.5 %

A &lg= =2 AlE g AlE 20t
UALETAFE (300 nm ~ 780 nm) % (1) 79.0
UALEFALE (780 nm ~ 2 500 nm) % (1) 74.4
UALEFALFZ (300 nm ~ 2 500 nm) k1 (1) 76.9

—= 0 o o % —-o
& W07 & 2molX FA10P-20-01-06(2)
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Hybrid Block Yellow &AFHFALS-A] S

2EHH

i

6. AEI

1) =BT fu

CT14-050078

Hybrid Block(S.Ye

NEERA

low K101t we. 0 %

]
MBS

S AlEEd AEE D
B ARERALE (300 nm ~ TBO nm) % {1) 2.4
EArEt e (7BD nmo~ 2 50O o) % {1 46 6
W AFEEARS (300 nm o~ 2 500 nn) % {1 .

2) 2 TH Bo

Hybrid Block(3.Ye

low K1011) wt. 5 %

hEE= = AR E
S AREALE (300 nm ~ TBO nm) % 43.3
SHAFEEANS (YBO nm o~ 2 500 nm) % 2.8
BAERARE (300 nm ~ 2 500 nm) % {1 4.4

T 2 O AH
3] F=RIIE B

Hybrid Block(3.Ye

low Ki011) wt.

A= Ch AlEgd AR E
S AFERARSE (300 nm o~ TBO nm) % {1) 41.8
SAarEtAE (VBD nm o~ 2 500 o) % {1 52.0
AR A 1300 nm o~ 2 500 ) % {1 45 2

1) == = S AH
4) =xTE 28

Hybrid Block(5.Ye

low K1011) we. 1

m
E

e =T CEE
B AFEEARS (300 nm ~ T8O nm) % 28.3
SAEEAE (TE0 nm ~ 2 500 rm) % 41.5
Y AEAE (300 e ~ 2 500 nn) % 2.7

5) =278 S

Hybrid Block(S.Ye

low K1011) wt.

AEES

T
(3]

B AFRRARSE (300 nm o~ 7BO nm) % {1 427
wAEANE (TB0 nm ~ 2 500 ) % {1 BE.1
BAEAE (300 nm -~ 2 500 nn) % {1] 45.5

6) =BTE S

Hybrid Block(S.Ye

low K1011) wt.

NEEE e AlRE D
B AFREARE (300 nm ~ TBD nm) % 35
AR AE (TBD e o~ 2 500 o) % 1] b5 4
HAFEARE (300 nm o~ 2 500 nn) % {1] 48.1

T) zETE 2

Hybrid Block(3.Ye

low K1011) wr. 3

AEEs

BAFEEARE (300 nm ~ TBD nm) M [ 34
BARERAS (TB0 nm ~ 2 500 nn) % {1 5.4
HAEAS (300 nm ~ 2 500 nm) 5 (1 48 B
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Hybrid Block Black &AFHFALE-A] S

i

EMHE

6. AEIW

CT 14-050076

ANEEEA

1) =2T18 S4 Hybrid Blook(B_Black 303T) wt. 0 %

AMEss Gk AEEE MEE
% AREEAME (300 nno~ TBD nm) % (1) 11.08
% AFEEARE (VEO nno~ 2 500 nm) % (1 10.4
% AREEARE (300 nno~ 2 500 nm) % (1 1.3
2) =gT® S Hybrid Block(B.Black 303T) wt. & %

AEE= =2 Al Ed AlEE3
% ARgEARE (300 nn ~ TBO nm) % (1) 15.3
% ArgrAsE (VEO nno~ 2 500 nm) % (1) 17.4
% AgrAsE (300 nno~ 2 500 nm) % (1) 5.2
3} =2T# S Hybrid Block(B_Black 303T) wt. 10 %

AEss Gk AlEEE AEE
R AREEAME (300 nno ~ T8O nm) % (1) 14.1
% AMEEAE (TEO nmo~ 2 500 nm) % (1 15.4
B ARERARE (300 np o~ 2 500 nm) % (1 5.0
4} =2T1® S 4 Hybrid Block(B.Black 303T) wt. 15 %

MNEES Gk AEE AEE5
% AREEARE (300 nn ~ TBD nm) % (1) 14.4
% AFEEARE (VEO nno~ 2 500 nm) % | 17.8
% ARgbARE (300 nno~ 2 500 nm) % 15.0
b =#I}# S Hybrid BlookiB_Black 303T) wt. 20 %

MNEss =4 AlEEH MEZE0
% ARgrARE (300 nno~ 7O nn) % (1) 12.6
% ArgrARE (VEO nno~ 2 500 nm) % (1) 17.4
R AFEEARE (300 nm o~ 2 50D nm) % (1) 148
] =2TI# S Hybrid Block(B.Black 303T) wt. 25 %

AEss Gk AlEEE A E
B AFEEARE (300 np ~ 73D nm) % (1] 13.0
% ARERARE (TBD nm o~ 2 500 nm) % [ 18.2
R AREEARE (300 nm ~ 2 500 na) % [1 15.3
Tl =#TI8 S Hybrid Block(B.Black 303T) wt. 30 %

MNEES Gk AEE A E0
% AREEARE (300 nn~ TAD nm) % (1) 8.5
% AREEARE (VEO nmo~ 2 500 nm) % (1 15.2
% AgbARE (300 nno~ 2 500 nm) % (1 12.0

- 0] &8 0of =¥

& ZHOT & ZH0IT
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» Hybrid Block Red YAHALEA]E

NEERA

HE M 0T 14-050077

i

6. AMlEI

1) #I# 54 Hybrid Block(Red 150) wt. 0 %

MEES Bt AlEEE AE S
RAFRFALE (300 nm ~ 7BD nn) % (1) 5.8

HArEE e (VB0 nm o~ 2 500 nn) % {1] ap.2

W AFEEARS (300 nm o~ 2 500 nn) % {1] 23.7
2) =BIFA 4 Hybrid Block(Red 180} wt. & %

REES ==
B AFRRARSE (300 nm ~ 7BO nm) %
EArEt e (7BD nmo~ 2 50O o) % {1) 3.0
EAEAE 1300 oo~ 2 500 ) % {1 255
3) I 54 Hybrid Block(Red 150} wt. 10 %

Algas Gy Al B e A EE

®AFEEARS (300 nm o~ VBD nm) % {1] 211

SAREEAE (7BD nm o~ 2 500 nn) % {1] d5.4
BAERANS (300 nm o~ 2 500 nn) % {1] .2

4) =8I 54 Hybrid Block(Red 180) wt. 15 %
AEEs =
B AFEEARS (300 nm ~ T8O nm) ¥

SAarEtAE (VBD nm o~ 2 500 o) 9

BAREtARE (300 nm ~ 2 500 nm)
b) =8IV 24 Hybrid Block(Red 180) wt. 20 %

AlEES =20
BAECARE (300 e ~ TBO nm) % {1] 21.3

WAERAS (TBD nm o~ 2 500 nn) % {1

FArgb e (300 nm o~ 2 500 nn)
6) =BIFA 4 Hybrid Block(Red 180) wt. 25
Alge=s Gk
®AFRRARS (300 nm ~ TBO nm) %
wAEANE (TB0 nm ~ 2 500 ) b 35
HAFEARE (300 nm o~ 2 500 nn) % {1] %.8
T) =8I 54 Hybrid Block(Red 180) wt. 30 %
NEES == N AlE 21
®ARRRARS (300 nm ~ TBO nm) % {1) 8.7

X -

BAErANE (TBD nm ~ 2 500 nm) 9

-

SARA S (300 nm ~ 2 500 nn) % {1] 26.8

& B0 & ZH0T L AP-20-01-0612)
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Al17 Patterning &2 Hybrid Block AIXMIE &t

S| Ji= 22ld §4 L &) W74 EOt

CEDE
Patterning %8 Hybrid Block AlA|35e gk &84 54 9 %7 WFA4E& H7}
37l 98l 4%, nngAdA, FrAF, AU, S95F=2(HA, AF 370
), BHLE At s gg AdS S8 HESS o, ZXIAUSAG Al - AL
HiAL-g A7 5 AESS T Patterning 48 Hybrid Block A Ao of3gk &2
A 54 2 A7 WA AIE AdE B4 AR Oe 2o

(1) A= =¥
Patterning %8 Hybrid Block A A%< A16%74] of A Awst Ay} s WHo
2 AxE AAEFS AHoZ ARSI Aol Az Iy 21 o

2

(7}) XA AZWH

B AEE AAFeR T AitedlddA A3 AW 7Hsstel AlZ3 Patterning

%8 Hybrid Block A]A]3#o]H, Hjeteeb Al =S vhS

O WAZAEE(or SAZAED) 777kg, S =A(or WA= A)) 258kgel WA dl E
(or A|HME) 250kg, Titanium Dioxide Rutile, Chromium Iron Oxide, Iron Oxide
Red, Chrome Yellow: 717z} WAHE (or A|HE)S] wt5% =, 7 125kegS 7}
&to] 7]l A Mixing.

@ 200 x 200 x 60(mm)=27]2] BEo] 7|& ZAYE UJEHEH EF EAF g
S 7 2AES FYS e 2 Yo A7l O aiFgoer aHkiA 2AES

@ 25709 <R3 5%}%%%ﬂ)b%% %3] Resin affiliation® =3 70 : 12 3
AAZ] ALRkAL AR A 2 S Spaying.

@ WAL I”RA RS &3 ‘;‘ AE5HAS W8] g8 ZRAS 4k

® T2AIZF 42 FA.

® 9 2% 7HE vk A,

DO AlE =Z7] - AREEARS 100 x 70 x 30(mm), =24 54200 x 200 x 60(mm)
@ 9 Ae o o] AF(Crack)e] glojof st
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() *]SH S H

(2) A1 ¥
b #73= A ¥
O AE Zx
g dgg g dATd - AEA LA
@ A A
KS F 4419(% - A= 8 23 E A¥2H &%)
@ A = 4
MBS 24N S50 AR F AN SA AlFdY AHT AYE 140m=

ol AR T HFL ARk ol AGEEE B AT oF 50%7HA =
e SER 4847 e, Al B 4F $H9 It IR 08mE EeA
Fe AEE 5L hehel A@l dehd A #F PE FHse] thg Ao
wel 8§ e ANET

71 A, P o A7) 7F e Ao 9] skF(N)
1:A- 2 A2 ()

(Wb AR A

DAY Ax
FRANRBEANDATY BT - AEA QA
@ A% A

KS F 2375(:@ o] vl Ak Al gwy)

® 2 & A

2 90x150mmel el 58 FHRAYAE =8 AEVe] #8E w5, A7
o MAHEE AR(ES)E sl gAAY] SAANAE o83t Am xW
of HA HolE FATT. HAZolE 14 ~ 127m AER s, Zolxd UALS
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sk,

0Co e &% HAOoZ BPNHS

C20 = 0.0074t +0.0052t - 3.064 + Ct(%] 2)

} BPN ¢t

5|
puA

o7 A, C20 @ 20CT= HA

PR tTY we] BPN #

Ct

(th) FAFAE

KS F 4419(x. -

7] Wl &S A4

3T
T
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=
LN

ool

= 8ol

3t

1#= A& 7IteA, 3

9|
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= ()

=2 57 (mm)

o A5 (mn/sec)
© 21 2 (mm)
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AAZ =

)
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A e
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KS D 00605 E2AE W %
AAZ R} AHERZ 23
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AAFRALE A 8

=
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=
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X
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S
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4 Hybrid Block A #|#)S 3
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(Patterning

3

Ay
-

Al
(300 ~ 780mm), <+ A FH(780 T 2,500mm) E EE I (300 T 2,500mm) e

A g sl o



%: [(Eax42)x p(2)]
Pe = Z}(EixAi) (A 1)

A7V A, pe @ DAPTEALE(%)

p(A) ¢ &% A RALE (%)

@ N4 7

KS F 2829(4 )41 dshd 7h)

® % A

oMU EeNE 402 0 oz AW WA Am: 494
1

A AFI M, ZAA RS IAZFO R F 1A 2AF F A g fF ZUeEE A
94 Ay Avete Z4ste] 23S ey, Ade 2 A AnLEs B

S AAZEE T AT(O)E A=

Aol A 3t olm A

o

—

T2

7h) BAE=AF

Patterning 28 Hybrid Block A AE<] AZ % oist A=A Hzp Zage= 5
ol Aolv] AAES] ARE AFAIE HiF 576IRE UEtenw 33w 7
A A Bx9 A3lske ol

=
o =

HN

TE Block 3 H
AGFH A4 5%
5.0 o)A+
2 7%= (\WPa)

Patterning 28 Hybrid Block Al A&

5.8 5.7 5.8 5.6 5.9
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(W) vndAIFGAE
Patterning 48 Hybrid Block AlAI#2] vwj1igd A Aol ojst A4 i} &
AT AP 2= Fit 57BPNeZ

¥+ 45BPN o]/folw  AlA|Ee] w11 L}E}
worng wnnyHgAgy Ve ALFH Ay 519 1.260E A3ste ol
TE AFH B Patterning % & Hybrid Block A A&
o] 1138 A A4
] 133 45 ©] 4 56 58 57
(BPN)

() FFAFAE
Patterning -8 Hybrid Block Al A#¢ FFA15 digt =4 J2 Hx+ 0.03
cm/secol Aol m AAF o] FFAS A A= 0.03em/secE UEGOoR R R

A 7= A4 A3 F3x0 4343 st

TE 5 Al 5 (cm/sec)
HaA A1 2y 0.03 °] %
Hybrid Block A] A3 0.03

() 2ANFHA

Patterning 4 -8 Hybrid Block AlAI#9] SXUSFAAAI G st =4 H2 53
B &7 F5E ol gl AAEY EXAUITA & - HAS WS, 2504 7l =
BE A87F55ES o gleo® Yk o 5004 7o = Hybrid Block Gray
= b w UHA= EF 45589 o flelE AU Ve AEA A
el Fd ol
DA A F 3 A 84 3
WS, 250417 ¥ E] 2 (Gray Scale) 5
. ) WS, 250A1%F %7 ol gl
Hybrid Block(White) WS, 5004 7F W& A (Gray Scale) 4-5
WS, 500A]7F %7 ol 8l &
WS, 250A]7F W & A (Gray Scale) 5
. WS, 250A17F %7 o] gl
Hybrid Block(Black) WS, 50041zt W& A (Gray Scale) 45
WS, 500A13F %7 ol Al &
WS, 250417 ¥ E 2 (Gray Scale) 5
) WS, 250417 %7 o] ol &
Hybrid Block(Gray) WS, 50041 7F ¥ 5 A (Gray Scale) 5
WS, 500A]7F %7 ol A8l &
WS, 250A]7F W & A (Gray Scale) 5
) WS, 250A17F %7 o] gl
Hybrid Block(Red) WS, 500~ zF W& A (Gray Scale) 45
WS, 50047+ %7 ol Y=
WS, 250~ 7+ H 5 M (Gray Scale) 5
. WS, 2504+ %7 ol Al &
Hybrid Block(Yellow) WS, 50047t @5 A (Gray Scale) 15
WS, 500A17F %7 o 8l

— 228 —



(vh) S FEAY

Patterning #1-& Hybrid Block AlA|3#¢] &3 ZA|ES KS D 0600 “%¢ =
Al B SHTE F85k A H APER Ao
B M (Gray Scale) 45w < YElWoH o %7
= Ao w2 yehwtth webA  Patterning 48 Hybrid
=3k

el

rin

>

_‘\:_‘L

2

o

-

ox
% 2 B

Block AJA1#2] W54 =

e e SEEE]

Hybrid Block A1 41E White %mﬂgj&f Scale) ; i}; <
Hybrid Block A1 4% Black ngjgy Scale) 5 ;; <
Hybrid Block Al A& Gray %E]M'J(ngg Scale) ol ;; °
Hybrid Block A1 4% Red %‘ng%y Scale) 8 ;51%

Hybrid Block A1 4% Yellow tﬂﬂnggy Scale) 5 ;; <

[ 22 A1 (HA]

T A= EEE]

Hybrid Block A1 4% White tﬂﬂmgij’ Scale) 8 2{51%
Hybrid Block A% Black %31*—11((;27 Scale) ol ;; o
Hybrid Block Al A# Gray @ﬂﬂ(;rgf Scale) o] ;_:i o
Hybrid Block Al A|# Red ﬁm&i“gjj Scale) o] :i;; <

Hybrid Block A A% Yellow @mqg;y Seale) 8 i{; :

() EJANFAHANE F dARALE 7\]@

Patterning %-& Hybrid Block Al A9 A WIFAAAIE 250417 & LAMEEALS 9]
Az dolr 7] S8 AAALEA R & /\]53 AdE ofyfl ®oF o] YETH
Patterning %8 Hybrid Block A]Al3% White, Yellow2] ZZWFAAIE 25043t
S AAMHRALES 76.9%, 47.4%0°l A 72.4%, 46.3% = A= o™ Hybrid Block
A A F Black, Rede 16.2%, 285%0°ll 4 17.0%, 395% =2 < 7}st1t}. Patterning 4
& Hybrid Block AlAIE2] ZHUWFTA 250417 T LAPEEALE o] o3t o 3FS 1] %]
= A8 yEw
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AEd A E &g E A" A 7(%)
300 ~ 780nm 75.8
Hybrid Block WA A& 780 ~ 2,500nm 68.2
300 ~ 2,500mm 72.4
300 ~ 780nm 19.1
Hybrid Block B Al A & 780 ~ 2,500mm 14.4
e 300 ~ 2,500nm 17.0
W34 300 ~ 780nm 36.7
Ad | Hybrid Block G Al Al & 780 ~ 2,500mm 34.0
WS, 300 ~ 2,500nm 35.5
250A] 7+ 300 ~ 780nm 29.4
Hybrid Block R Al A& 780 ~ 2,500mm 52.8
300 ~ 2,500mm 39.5
300 ~ 780nm 41.4
Hybrid Block Y A A& 780 ~ 2,500mm 53.1
300 ~ 2,500mm 46.3

Patterning %-& Hybrid Block A]AF<] SAWEGAIE 5004 7F & LAFREALE- 9]
Ae dotr 7] S8l AAMALEAIE S Alds AE o] et o] vERHTH
Patterning %8 Hybrid Block A]#|3% White, Yellow?] ZZX U3 A A& 5004 7F
S AAMHRALES 76.9%, 47.4%°l 4 70.0%, 452%= A= o™, Hybrid Block
Al A% Black, Red&= 16.2%, 28.5%9 A 18.3%, 37.9% = <73t th. Patterning %
& Hybrid Block AlAE9] XU FA 500417 3 LAAPEEALEo] T3k F3FS 1] X
v Ao®E YEhew ALl vpd o] 3 g st}

[E W54 500417 F LAALE A 9]

A= A E &g E A" A 7(%)
300 ~ 780nm 74.1
Hybrid Block WA| A & 780 ~ 2,500mm 65.0
300 ~ 2,500mm 70.0
300 ~ 780nm 20.8
Hybrid Block B Al A & 780 ~ 2,500mm 15.2
3 300 ~ 2,500nm 18.3
W34 300 ~ 780nm 32.6
Ad | Hybrid Block G Al Al & 780 ~ 2,500nm 30.2
WS, 300 ~ 2,500mm 31.6
5004 7+ 300 ~ 780nm 28.2
Hybrid Block R Al A & 780 ~ 2,500nm 50.7
300 ~ 2,500mm 379
300 ~ 780nm 40.6
Hybrid Block Y A A& 780 ~ 2,500mm 51.8
300 ~ 2,500mm 45.2
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(Ah) EHEAE

Patterning %8 Hybrid Block AlAl#F<] Mg dHSE XS dolr7] 93|

(ﬂii}%@.%‘_‘lﬂr FH2E v AlFS A d3E ot :;_9]' o] uERsEH
Patterning %8 Hybrid Block AlAIE A Ao QxstFMESHT 34 7 6.
9C FTW%=7F $vA Yeldt). Patterning 48 Hybrid Block Al Al #2 FH-2%
of fg dFS A= Ao vEbyth Eg Hybrid Block White®] 74, o] %
H4HES Black®th F2 145CA7H SAstglon, ot wA 294 A9,
AR @A o 7 BEe dfe] o RoA ke o o
o S, o Awel Ak AdATelE e
[EH2E 54 A ]
T HA25(TC) | BE2E(T) | IAL2=(T) | HAA(T)
Hybrid Block White 46.3 44.8 43.2
Ax8 A &% White 53.2 51.0 48.0 o
Hybrid Block Black 57.4 55.1 52.6 34
AN X374 &5 Black 60.8 57.8 53.1
Hybrid Block Gray 53.7 51.3 46.1 13
&34 =5 Gray 58.0 55.3 51.2
Hybrid Block Red 53.7 51.3 46.1 64
ANZ3AAES Red 46.8 45.4 44.1
Hybrid Block Yellow 53.2 515 48.4 10
AZ3 A ES Yellow 47.7 45.9 44.8
A7Ha U =g |
= Patterning 48 Hybrid Block A#1%¢] #4%=, vl n@dAdA, FrA, £
%, EANFA, $9EE, FANFANG T AARAS A Sol 0@ o
AEE E3] Patterning 8% Hybrid Block AlA#2 3xd = A4 Ay Z53x%
g golsts FEM, TANFANG T QAAE Aol e PEe AT
e goke] Yig whele] Washth
» w2} A Patterning %8 Hybrid Block A|Al3%52] AFS#g] wWlets HExm el 7

o] el s,
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O &2 A1gd ZAA

» Hybrid Block AlA# Z8% E4 A&

HdEAMHS CT15-061569
6. AIEZ1}
1) hybrid block
ANEES = AlE Y A S22 AEEE
8 2= WPa (1 5.8 (25+2) T
. ] (30£5) % R.H.
8 2x MPa (1) 57 (25+2) ¢C
) (30£5) % R.H.
8 2 WPa (1) 58 (25+2) T
(30+5) % R.H.
3 2= MPa (1) 56 (25+2) T
(30£5) % R.H.
8 2As WPa ) 59 (25+2) T
i (30£5) % R.H.
0ng Mg BPN (2) 57 (25+2) ¢©
. (30+5) % R.H.
8 minls (1) 0.03 (25+2) T
(30£5) % R.H.
— 0l & o ¥ —o
£ 2HOIXl & 2HOIXI QFAIQP-20-01-06(3)
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mESPL R ] CT15-096122
6. ANIEZ 1}
1) hybrid block AlMIZ

NEEE =l ANE Y AEZ 0t ANE&Z
eSS m (n 3 (3(02i§)2)% E.H
K42 m (M 18 (3(0222)2)% :.H.
P m Y €0 (3(022;2; :.H.
quz =) n (1) l éfiifi EH.
PSS m (1 19 (8(02:)2)% E.HA
R4-ME m () 200 (a(ozig)2 )% E.H.
N P=y " m S 60 (3(02:)2)% :.H. i
qus = m ) 9 (3(02:;)% E.H.
ST mn (1) 199 (3(02352 )% :H.
Ra-H2 i (1 193 (3(02f5£)2)% .:.H.
Xa-S mm S 60 (3(()2:5t§§2)‘)6 :H.
QM= S nm (1 9 (3(()2i§)2)% DF?AH.
X 2-Jt2 o B (1 i (3(0222)2)% :H.
X==-M2 mm (1) 199 (S(OZi:)Z)% :AHA
4-SH om ( " (s(oziz)m% nRC.HA .
qMs S n (1) ’ (3(02:)2)% on
X202 mm - (m 2 (3(02j5:§)2)% :H
Ha-HE mn (1) 199 (3(0222)2)%:&
A-SH ™ Wil % (3(02232)%:”-
qus = m (1) ¢ (;ozizf)% -
8 2z WPa () - (a(ozi:)z)% QFCLHA
8 A WPa (1 ) 33 (3(023:;2)% ug-H
— 7 MPa (1) 6.1 (3(02:)2)% :.HA
; ae WPa (1 6.1 (:s(oziisr;)% E,H.
& 2 MPa (1) 6.0 (3(025;?)2)% .:,H.
ohE ne BPN (2) i (3(02:_?)2)% E.H.
0nE K 8PN (2) % (3(02j5::)2)%§.H.

£ 3HI0IXI & 2HOIXI

— 233 —
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Hybrid Block A1A1% FXW$3A1¢

the way to trust g ¢
th ) L //7<</7ég//

HX¥MB#S @ CT15-092722

6. AIEZ 1}
1) White
ANEES &2 =R A& Z ANEEH
SXUNSHAIE WS, 250 A2HE-2AB (52 92) - (1) olaels (245 + 2.0 CH (50 £ 5) %R
K +
ZHYSHAIE WS, 250 Al2H)S-81E| 4 (Gray Scale) 2 ) 5 (805 & 2.0) o (50 + 5) % R
2) Black
AE & s Ct Al E g Al Z ANE&H
% +
SRS LA WS, 250 AlZHS-2BHEZ 92) - () olagie (2.5 & 2.0) (; (50 £ 5) % B
+ +
SXUNS LA (WS, 250 AlZH) B854 (Gray Soale) = ) 5 (245 £ 2.0) 7‘;' (50 £ 5) %R
3) Gray
ANEE S CH| AlE ey AIEZ A& eH
K +
SRS HAIE WS, 250 AIZHE-2IB (52 99) - (1 olagis P45 = B0 (; (50 + 5) %R
+ o
SRS SAIE (WS, 250 Al2H)S-BIEI M (Gray Scale) = ) 5 (24.5 + 2.0) “H' (50 + 5) %R
4) Read
ANEE S = A& S AIEZ 1 A& &E
SRS HAE WS, 250 AI2HS-2I B (52 92) - (1) olaels (4.5 = 2.0) (; (50 + 5) %R
+ +
ZRUISAAIE (WS, 250 AlZHS-BiE| M (Gray Scale) 2 ) 5 (24.5 + 2.0) 2' (50 £ 5) %R
5) Yellow
A8 st s cHe AlE e AlEZ 0 AEEH
SRS SAEMS, 250 AIZHE-2B (5 R9) = (1) olugis (4.5 % 200 0. (50 + 5) %7
E +
SZUNSHAIE (WS, 250 Al2H)S-BIE| 4 (Gray Scale) a @) 5 (e45 & 2.0) ‘; (50 + 5) % R
¥ FEUHES ANE =2
- BAHIPLELR2E : (63 + 3) T
- AUEE ¢ (50 £ 5) %
- EOA0I2 : 1022 XA B 182 EA L 2 29
- ANEE EEO SAES : 255 Wn? @ 300 nm ~ 700 nm
— o & of W -—
S2U0IX 5 2HOIX QkAIQGP-20-01-06(3)
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the way to tr 1/5//}/{(ﬁg//
Ll

MEMNES © CT15-092723

6. AIEZ1
1) White

AEE= e AlE e AlEZ ANE&H
SRS HAE S, 500 AlZHE-91B (52 22) - (1) ol (s * 2.0 2' (50 + 5) %R
ZXYSAAIE (S, 500 Al2H) -5 M (Gray Scale) 2 ) 45 (245 + 2.0) (': (50 & 5) % R
2) Black

ANEE S CHe| A& A& Z D AlE&H
EXUSHAR (S, 500 AIZHS-AR(E2 92) - (1) olagis (ERS th 2.0) 2' (50 £ 5y %R
SRS AAIE (IS, 500 Al2H)S-#15 4 (Gray Scale) 2 @) 45 (24.5 £ 2.0) ‘; (50 £ 5) %R
3) Gray

AE s s e Al &g AlEZ 0 A& &H
SRS LAIE (S, 500 AlZHS-AB (52 99) = (1) olagls (24:8 & 2/0) o (50 + &) %R
SRS HAE (S, 500 Al2H)E-BE 8 (Gray Scale) 2 ) 5 (245 & 2.00 o (50 & 8) %R
4) Read

A8 st s = A& RN AlE&d
SRS HAB WS, 500 Al2H)E-91B (52 22) - ) olargis (4.5 ok 20 EH' (60 &= o) %R
ZXUSHABS, 500 AIZHE-AB (5L 92) = ) 45 (24.5 + 2.0) 2' (50 % 5) %R
5) Yellow

N cH| AlE et AEZ 0 A& & A
ZRUYSAAIZ S, 500 AlZHS-2AB(EY 92) . (1) olagis (248 & 2.0y °CH’ (50 & 5) %A
SRS HAE WS, 500 Al2H)E-212 (5L |9) = (2) 45 (@45 = 2.0) < (o0 & &) %R
% SASS AlE X2
- SUUST : (63 + 3) C
- MISE ¢ (50 £ 5) %
- EQA0IZ : 1022 FA B 182 EA Y 2 =22
- ANE® HPO SALEE : 255 W/n® @ 300 nm ~ 700 nm

— o o of -
= 2UI0IX, 3 2H I X 2+ AIQP-20-01-06(3)
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» Hybrid Block AlA|ZF &QZ2Z A (KAHAH)

g

* Hybrid Block AlAl# S9 32 A8 (HAAH)
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= Hybrid Block AAIF AW AIR (WS, 250413F) 5 AARREALE AT

6713-3751-9244-2369

NE S A

.48 4835 CT15-102330
2.2 2 Xt
OgH 3 : (F)o2=x
o 4a: ST dF2 448 232l 120
3. AIEDI2F : 2015¥ 098 232 ~ 20154 108 14
4. NEBERAHS 8 : SZaL
5. Al & @ : Hybrid Block W AIZtE(NC-B-1) EXUEHAIE WS, 250AI2H &
6. AlE2d

(1) JIS K 5602:2008

7. NEZ
1) Hybrid Block W AIZZE(NC-B-1) ZXUHESAIE WS, 250AI2 &
ANEES = AlEgH A& Z Dt (a1 v}
2 AHEEALE (300 nm ~ 780 nm) % (1) 75.8 (5.1 £ 0.2) T
(40.8 £ 0.5) % R.H.
(25.1 £ 0.2) T
YAEFALE (780 nm ~ 2 500 % i :
bbb " ld %02 (40.8 + 0.5) % R.H.
YAHFAFE (300 nm ~ 2 500 nm) % (1) 72.4 @1k 0B
(40.8 £ 0.5) % R.H.
— 0l 3 Of W -—
= Tt Il Tt
sol [7° T Y2 | =% 2 >4 <532
%o | o =] 7 " o 2
HID 1. 0l ARAS 92X KA AIS 2 NS0l SES ZU2A SHUS0 U8 BNE 25 YLD
2. 0l AHNE 8%, MF, BD U ASBOZ ABE 4 00, BT 092 AIBE IBUC,

20154 108 14«
SIRALMESHIANEAHATE

= 1HOIX & 1HOIX 2k AIQP-20-01-05(4)

i
L
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8755-5548-6130-6198

NEdE A

L83 MY 3 CT15-102329
2.2 3 &
OgH 3 : (F)o=23
oOxF A ST ’é! = dg8 23| 120
3. AI&DI2t - 2015E 09E 232 ~ 2015 10E 14
4. NEBEEAHS 8 @ FZac
5. Al & @ : Hybrid Block B AIZ&(NC-B-1) ZXLHZHAIE WS, 250A12F =
6. A& gd

(1) JIS K 5602:2008

7. NEZ2
1) Hybrid Block B AI&E(NC-B-1) SXUHELAIE WS, 250AI2t &
AEES =8 AlEey AlE2Z 0 | H 1
UAPEFAE (300 nm ~ 780 nm) % o 9.1 | w(fg Lié - ;ﬂ ;CH
| H
UABFALE (780 nm ~ 2 500 nm) % o 14.4 | (4(()2: 1+ 0)2; ;CH
UAFBFARE (300 nm ~ 2 500 nm) % (1) 7.0 { (4322 lj;) 2)2; ;CH
— o & O W-—
ESESPNG Il ==X - .
stol [0 olgs Y2 eI 24 asin
ol o - T2>|s" T w
D 1. 0l ARAS SR MAIS AIE U ASHO SRS 2D2H SUMSBH (e B2S PEsNs sl
2 0l HRNE B8, A&, D Y ASBOZ ABE 4 200, BT 01919 ABS LI

2015 108 14«
StnA4dMESBIANEAL

8 1HOX & HOIX QkAIQP-20-01-05(4)
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9765-9651-5313-6119

Al

1.8 3 4 8 5 CT15-102328
2.2 2 &

OCd A Y: (F)o=2yz

o= EE Y=L 4F2 42 28t
3. AIEDI2 @ 20154 098 232 ~ 20154 108 14
4. NEERAM2 8% @ SEac
5. Al & & Hybrid Block G AIZZ(NC-B-1) STUELAIE WS, 250AI12F £
6. AIE Y

(1) JIS K 5602:2008
7. NEZ
1) Hybrid Block G AIZE(NC-B-1) SZLHISLAIE WS, 250AI2 &
NEED el NEEEREREEY] H 2
| ” (25.1 £ 0.2) T
2AEEAHE (300 nm ~ 780 an) % 1 ] 3.7 i T
& . ‘ (25.1 £ 0.2) T
U AFEFAFE (780 nm ~ 2 500 nm) % | (1) 34.0 (40.8 + 0.5) % R.H.
o . (25.1 £ 0.2) T
2 AHEEARZ (300 nm ~ 2 500 nm) % ‘\ (1) 35.5 (40.8 + 0.5) % AH.
— 0 & 0 % —
= K _ Jl=Xe Xt . ;
stol | OlE= #b PIPNE-| Db <53
4 9 SN 07 A y =°

HD : 1. 0l &RAE A/AXIL MAIB AIE 2 AZS0l 8tE& "E&%kl HHHMS0 et 3 '% 2EoN= EsLT

2.0l MM 88, dF, 210 L AS8C2 AMEE + 2U2H, % 0|22 A2 SEUCLH

2015 108 14€
S*Eagéﬂgéélﬂﬁo"?

£ 1HOIX Z 1HOIX Lt AIQP-20-01-05(4)
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3602-6036-9536-2555

NEdE A

.83 48 3E CT15-102327
2.9 3 X
OgHd3: (F)o28x
oO=x A U 4F2 498 252l 120
3. AIEDI2F ¢ 20156 09E 232 ~ 2015 108 14¢
4. NEEEANS 8 @ SZ2c
5. Al @ @ : Hybrid Block R AIZE(NC-B-1) STLHZLAIE WS, 250AI2F &
6. AlEZd

(1) JIS K 5602:2008

7. NEZ
1) Hybrid Block R AI&E(NC-B-1) SXUESAIE WS, 250AI2t &
ANEES =] AEYY A& Z 0t H
(25.1 £ 0.2) T
ol AlB} ~
U AFEFAFE (300 nm ~ 780 nm) % (1) 29.4 MELE & 815 % BB,
(25.1 £ 0.2) T
3 -~
2 AHBFAFE (780 nm ~ 2 500 nm) % ; (1) 52.8 0.8 £ D.5) % AN,
- 1 (5.1 £ 0.2) T
UAHEFALE (300 nm ~ 2 500 nm) % (1) 39.5 DB & 0S)% B
— 0l 8 Of W -—
= Xt Jl=Ad Xt - s
go [5E ogs Y2 2 o4 <532
B o4 9 = é7 =) g
HID - 1. 0l AEAS AZXIL MAIE AR L ASH0 SRS ZDEA MHUMB0 8 Z2S 256K asU
2.0l HRAME 28, MF, BD L AS802 ARE 4 200, 85 0122 ABE SEUC

201548 108 14
SIALMESBIANEAL

Z 1HOIX & 1HOIX QkAIQP-20-01-05(4)
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ANEEHA

8002-3863-7596-5120

1.8 8 4 H 35 : CT15-102326
2. 9 2 X
OgYg HY: (F)H=2yd
o= g AL 4F2 A0 252l 120
3. AI&D|2t © 2015 098 232 ~ 20154 108 14
4. NESERAHS 5 : S&2e
5. Al & ¥ Hybrid Block Y AIZE(NC-B-1) SXUHELAIE WS, 250Al2t &
6. AlEYY
(1) JIS K 5602:2008
7. ANEZ1
1) Hybrid Block Y AIZZE(NCB-1) SXUHESAIE WS, 250A12 &
NEES e NEEEREREER Bl 2
e ~ (25.1 £ 0.2) T
2 AHBEARZ (300 nm ~ 780 nm) % (1) 41.4 (40.8 £ 0.5) % RH.
o N | (5.1 £ 0.2) T
U AHEEALE (780 nm ~ 2 500 nm) % (1) 8.1 (40.8 + 0.5) % AH.
. R (5.1 £ 0.2) T
U AHEEALE (300 nm ~ 2 500 nm) % (1) 46.3 (40.8 + 0.5) % AH.
— 0 8 O W-—
N FSPN; _ Jl=A KXt - .
=S = PIPN;
2y o orgs 07% A gy o998 e o
(=} o (=) o
HID 1. 0l ARAE QAZAXI KAIS A2 L ASH0 S8E ZU2AM MMB0 e 228 2S5tXEs AL
2 0l ARME B8, AF, 2D Y ASBOZ AIRE 4 200, 8% 0129 A8S 2EUC

201548 108 14¢

StnAdLdMESBANEATA

— 241



* Hybrid Block AlAl% S A (WS, 5004 7F) & LAREALE AT §

9705-3381-8380-8461

NEEEA

.43 4835 CT15-102316
2.9 2 R
OdgH < (F)o2dx
oxF A S 4F7 dEE 252l 120
3. Al&JI2F ¢ 20154 098 232 ~ 20154 10® 14
4. NEEHANS E @ SZE2ae
5. Al & @ : Hybrid Block W AIMIE(NC-B-1) SXTHELAIE WS, 500AI2F £
6. ANEEH

(1) JIS K 5602:2008

7. NEZ1
1) Hybrid Block W AIHIZE(NC-B-1) ZXILIZESEAIE WS, 500AI2F &
ANEES &2 ANELY A& 2Z Dt [a] vl
(25.1 £ 0.2) T
| AFBF = 3
2 AHEEALE (300 nm ~ 780 nm) % (1) 74.1 (08 % 05)% AU
(25.1 £ 0.2) T
YA - ~
AHBEARE (780 nm ~ 2 500 nm) % (1) 65.0 a8 & OELS RN,
(25.1 £ 0.2) T
A - »
AHBEALEZ (300 nm ~ 2 500 nm) % (1) 70.0 (40.8 £ 0.5) % AH.
—— o & O W-—
ESF SN _ Jl=HA Tt - .
sol € JEE Y2 24 24 <sin
Tl 9 ()7 = =
HID @ 1. 0l &FME QXL HAIE A 2 AIZH0 SHEE Z2UEAM FHMEN et 228 ES86N= FSLICH
2. 0l 8BNE 88, 438, 310 L AS8O2 MEE # 20, X 01202 AAE2 SELICH

20154 108 14
QEEQ%%%%AIQO"?%

£ 1HOIXI & 1HOIX 2 AIQP-20-01-05(4)
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4946-6023-1165-2038

NEdEA

L3 MY s CT15-102317
2.9 38X
OgHZ: (F)o=yx
oOxF 4 UL 47 dEE 2542 120
3. AIEDI2t © 2015 098 232 ~ 20154 10& 14
4. NEBEHAHS 8 @ FE2L
5. Al & & : Hybrid Block B AIMIE(NC-B-1) ZXLHZLAIE WS, 500A12H &
6. AlEZd

(1) JIS K 5602:2008

7. NEZDt
1) Hybrid Block B AIMIE(NC-B-1) SXLIEHAIE WS, 500AI2t &
ANE &S = AlEeY A& & Dt H
(25.1 £ 0.2) T
! AbEE ~ % ¥
2 AHEFAFE (300 nm ~ 780 nm) (1) 20.8 (40.8 + 0.5) % AH.
(25.1 £ 0.2) T
I Ak ~ % 1 ]
A AHEEAFE (780 nm ~ 2 500 nm) (1) 152 (408 + 0.5) % AH.
(25.1 £ 0.2) T
AL > :
AHEEARE (300 nm ~ 2 500 nm) % (1) 18.3 (0.8 % 0.5) % AH.
-— 0l & O % -—-
gD, Jl=A Xt .
stol [ '° o= % AR Db <53
=2 gy " T#>" o
HID @ 1. 0l &=RAHE QAKX MAISH A2 X A2 8HEE ZU2AH HHMB0N Ust S2S B35 Nes FSLICH
2. 0| 4BNE B8, 83, B0 L AS8OZ AEE £ 220, 8% 01212 AEE2 S&LIC.

2015 108 14«
St AL MESSIANEHAIEE

&

— 243 -



2472-8233-8288-6475

NEENS

.83 48 &: CT15-102318
2.9 8 Xt
OoOdgHZ: (F)o28x
oO=xF 4 S dFz d€E 232 120
3. AIEDI2F ¢ 2015E 09& 232 ~ 20154 108 14«
4. NBEEANS 8 @ SE2c
5. Al @ @ : Hybrid Block G AIMIE(NC-B-1) STILHZLAIE WS, 500AI2H &
6. AlEEE

(1) JIS K 5602:2008

7. NEZD
1) Hybrid Block G AIKIZE(NC-B-1) SXUHESHAIE WS, 500AI2t &
ANEE s = AlE Y AEZ 0 H
5 (25.1 £ 0.2) T
S AHEEAFE (300 nm ~ 780 nm) % (1) 32.6 (40.8 + 0.5) % AH.
R (25.1 £ 0.2) T
U AEEALE (780 nm ~ 2 500 nm) % (1) 30.2 (40.8 + 0.5) % AH.
(25.1 £ 0.2) T
A ALBEAFE (300 nm ~ 2 500 nm) % (1) 31.6 (40.8 + 0.5) % AH.
——- 0l B Of W -—
P _ Il 22l X} ] .
ki H2 - 21A P
ol |15y olgs TY2>| oy 2y sbasin

.0l ARANE Y2AXIL HAS A2 L ASHH SEE ZU2AH HHMHS0 et SES 235 Xs WsLICH
L0 SENE 88, 8d, 2D L ASE02 AEE £ ASH, X 0129 ABS UL

i

B
o

2015¢ 1038 14«
S AL MESHIANEHIE

= 1HOIX = 1HOIX QkAIQP-20-01-05(4)

L
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8263-1425-7063-3638

NEEEA

.43 - S CT15-102319
2.2 &5 &
OgH g (F)o2HX
oOxF a: JHUSE 4F2 49 252l 120
3. AIEJI2F ¢ 20154 09& 232 ~ 20154 10® 142
4. NEBHEEAK 8 @ SZ2el
5. Al & ¥ : Hybrid Block R AIMIZ(NC-B-1) SELHZLAIE WS, 500AI2t &
6. AlE2d

(1) JIS K 5602:2008

7. NEZD
1) Hybrid Block R AIHIE(NC-B-1) SXILHZEAAIE WS, 500AI2t &
AEES = Al AlEZ H
3 (25.1 £ 0.2) C
2 AHEEALE (300 nm ~ 780 nm) % (1) 28.2 (40.8 £ 0.5) % A.H.
~ (25.1 £ 0.2) C
A AFBEALE (780 nm ~ 2 500 nm) % (1) 50.7 (40.8 + 0.5) % RH.
o . (25.1 £ 0.2) T
U AFEEALE (300 nm ~ 2 500 nm) % (1) 37.9 (40.8 + 0.5) % RH. ‘
—— 0l B 0 W -—
=Xt ] e ] .
o [1° ol Yz 2 24esin
4 o S 7 4 o B¢

HD 1. 0l &3ME AZAXIL HMAIE A2 L AISE0 8EE ZU2M JHHMSH et S22 235HK= &sUT.
2.0l 8BANE 88, 8™, 2D L 4E202 AEE £ UCH, X 0122 AES SEULL.

2015¢ 108 14«
St AL MESHIANEAHATE

£ 1HOIXl & 1HOIX A AIQP-20-01-05(4)

=
e
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7119-8327-1876-7593

ANEEEA

.43 483 CT15-102320
2.9 8 Xt
OdgHd g : (F)o=2yz
oOF a: S dFz d€E 23ke 120
3. Al&JI2F ¢ 20154 09& 232 ~ 20154 10 14
4. NEBEEANS 8 : SZaL
5. Al @ @ : Hybrid Block Y AIMIE(NC-B-1) STLHZEHAIE WS, 500AI2t =
6. AlEE2d

(1) JIS K 5602:2008

7. NEZ1
1) Hybrid Block Y AIMIE(NC-B-1) ZSXHELAIE WS, 500AI2F &
ANEES =) AE2H ANEZ i
U AFEEARE (300 nm ~ 780 nm) % (1) 206 (25.1 £ 0.2) T
(40.8 + 0.5) % R.H.
AHBEAFE (780 nm ~ 2 500 nm) % (1) 518 (5.1 £02) T .
| (40.8 £ 0.5) % R.H. |
LAHEHALE (300 nm ~ 2 500 nm) % (1) 45.2 \ (25.1 £ 0.2) T )
\ (40.8 + 0.5) % R.H. |
—=—=0l B O W-—
Xl-kix _ J Aﬁ]‘olx B )
el ;:100: orgs 07% HIE DD: 243 Db <533
[=} (=} [=} o

b HAE QAZIXE MAIS A2 ¥ ASE0 SH3E ZU2H HHASH st B2 2S6tes @sLUH
HNE B2, dd, 21D L AE80Z AMEE £ U2H, EX 0129 A8S SELUCH

2015 108 142
3*265’2@%‘%%)“@0"?

£ 1HOIX & 1HOIX 2 AIQP-20-01-05(4)
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Hybrid Block A] A

e |
o)

o
BN
ot
N,

>
z
Ju
=5
g
rfo
k1
AN
o,
>

ANEdEA

HANEHS : CT15-107199

ol X

. AIEZ21

<Al & A& >

¥ AIEYY

1. Q2RI MIAIEH HILMAIED AIRE 22 HNWBIZ 2H 222 30 cm Ot BIXIE
2. ANBE NQMBHIIO| =) AXIAIDIH EAAIZEZ 221X MIAIE 1AIISZ oIS

3. 1AI2t ZAL £ AI20l CHet EHREE Held dtabtiicts SEGIH Z2UE LIEHE. 2.

< H2d 234 0I0IX >

Bzez () 51 44.8

AM2% () 48 43.2

AT () 0 6.9
----- Ol & 0f ¥ ——

& 2 HOIXI = 2 HOIXI

2 AIQP-20-01-06(3)
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NEEEYS

MM S @ CT15-107200

<A 2 AHE >

¥ AlEYY
OI2|XIJF HIAISH HILMAIBI AIRE 242t HIMHIZ 2 £2o=x 30 cm Ofel BHXIE

ANZE HAEBIO| ZAN RAXIAIDIH ZAAIZE2 22X HIAIEE 1AIILE SIS
TAIZE AL & AIZ0l O BRH2EE Hd 2atadtiictz £F00 ZUE LIEH.

20
=.

93 N =

< Held 34 001K >

Z 2= (TC) 60.8 57.4

HE22% () 578 55.1

N2 (T) 53.1 52.6

AT (TC) 0 3.4
—— 0l B 0 W —

& 2 HOIXl = 2 HOIX

2% AIQP-20-01-06(3)

— 248 -



<A B AE>

¥ AIEYY

O|2IXII HIAIEH BILAIE D AIZE 202 HeldEz 2H 222 30 cn OfcH HHXIE
ANBE HQIEBIOl =2t XIAIDIH ZAAIZEE 22X MAIEE 1AIZISZ SIS
TAIZE ZAF = AI20 TSt HHRCE MM ZatabtiietE2 SHGIH 20 LI 2.

= T

wW N —

< XM 34 001K >

N2 () 58 53.7

HA2T (T) 55.8 51.8

Mz (C) 51.2 46.1

AT () 0 4.3
----- ol & Of & —

& 2 HOIXlI = 2 HOIX

o AlQP-20-01-06(3)

— 249 -



: CT15-107202

of 0X
1A
x
0 g
- joy
B

<Al & A& >

¥ }\lgtﬂ.tH

1. 21T MAISH HIRAIED AISE 212 HdBE2 26 222 30 cm Ok HHXIE
2. Nges Hdgmo| S0 -rI IAI |0 ZAMAIREZ2 221X MAIEH TAIISZ oIS

3. 1AIZH ZAL & AIZ0l 8 BH2EE MM Seladtiictz EF06I0 ZUE LIEHE. 2.

< H2ld 254 0I0IX >

20L& (T) 53.2 46.8

Bz2c (C) 51.5 45.4

ZHNE2Z (T) 48.4 44 1

AT (C) 0 6.4
————— Ol &t 0f % ——

& 2 HOIXI = 2 HOIXI

2 AIQP-20-01-06(3)
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HAEBANBYS : CT15-107203
6. AIEZ21

<A & A& >

¥ AlEYY
1. QI2IXIDF HIAISH HIRAIEHD AIRE 22 MMgids 2 &22=Z 30 cm Ofei HHXIE
2. A8 HHIOl =20 AXIAIZIH EAIAIZIS 22X HIAISH 1AI2ICZ2 GBI S

3. TAIZE ZAF & AIE0 8 HEHREE Held S3tadtiict2 SJ6IH 20 UEd. 2.

< HAd 234 001K >

N2 () 52.6 47.7

HR2% (TC) 50.3 45.9

HNM=2& (TC) 46.9 44.8

AT (T) 0 4.9
——— 0l 3 Of % —

& 2 HOIXI & 2 HOIXI

2 AIQP-20-01-06(3)
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(3) Spray “AdH]
AL IR AR A EC] Spray AH]E 1Cycle WA ok 1€ ~ 4471#] A
S AYstgh 2z Aottt 1Cycle WA S CoverstZ] f1dl4 = o/ BAFE Nozzle
| 25707} E 88k, 7} Nozzleo] @@ st WAS ddstA a7 9AsiA 44744
AH4 S 2 Spraying® o] 7] 5 (YAMALE, H]& F)o2 g&4do] 7MY =& 1
A ZEAR 2AES FA7F 100 T 1507 H == A A S 2835k

o

El

=

(4) Spray Azt

AWkAL ZEAE Z2AE9 Spraying Times 5 7 T7sec’} 7F A &3 mEHF7
100 =~ 150imE WEFWT ©]i= Spraying Time©] 5secV]®td A], WA} SI” AR
2AAES] ZGFAZE 100mm] o] Hu= 7|40l 4 9 WFAdol JFS v

Z 4 o Spraying Time©| 7secx 3% W IF® T4 = 150m=x % 22 Hybrid
Block 3™ Fr3stA] gk wo] PA= o] UARALES Ak 7]aL, A AR
o] F7tEH, YAAITto] FUtEERE At E &o] AskE

IHAL IR AR 2 E9 Spraying & SHAR 23 A R AXAHGA G A Al Az
TAE Frhstd oy, 2 S Blow $HETE Z&o] AASH HolA = WU
olm = Aestnt. webx dA aRkAL Z”RAE 24 E Spraying A% Hybrid
Block Wl 4t A] X3k vkl I”AE =SS SAANA dx S5 F
7}A171+= Heating Blow &4 2% Hybrid Block %Wl 65°% &7]|5 A} Al
nwb} SHAR 2H4EE BT ARAAY. 2 F 7 dheldt BA7e o
3 0.72m% Z4zb dAZ FE T AT Ho AR FAANA dxE FAGTH

il L

(1) Spray %A
IR IRA R 2AAEC] 55 RWd $F S5 MESSE SE A 4=
=555 AW AEr e S 49 J AlFAIZe] 2E | s RE F
7te T8 Al QA 2R A5S doA ATHUA AN & dojyf 1W
Z5o] A7) WAsth o)lgld B 2L aAE VFeY RS o o
2 A3k XEgk 2ol P IW AE AFe U s By ofyg, ZY
9] A (Cohesive) ZAEolx J3FS nvz 5 gt

(2) Spray 4H]
AL FR A S FAEo] Hybrid Block Wl 9E %<l Sprayings 93l Spray
A E 199 25709 Nozzleo] & S 44704 x5t dd € lcycled] ¥
Aol ZEFA 100 T 150m= AL 4 9l

(3) Spray A7+
IHHAL IR A E 2AES IEFAE 100 T 150mE AT ¢ %S Atomizer
S

4500rev/min®. 2 3}al, Slurry feeding late:= 60 ~ 80( ¢ /h)&E A &3ttt o= 1
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BuAE 7)€ AE3 Hybrid Blecok AlAI# 2] Mock-Up TestE Zdsle], 3%
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Aot

(1) A&
D Composite Block White @ Hybrid Block White
@ o}~ZE Black @ A=x3}HES White © HEWEHEE Red
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(D Measuring ranges : —20 to 100°C / 0 to 250°C / 150 to 900°C/ optionally up to 1500°C
@ Optical resolution 160x120 IR / 640x480VIS

@ Spectral range 7.5 to 13um

@ Excellent thermal sensitivity of 0.08K(NETD)

(® Exchangeable lenses with 6°FOV

A E3Hd Fhvl et




el
N

ruge]

N

}o], 25ton EE O R ~A7|= wmp=

°

b1 )

°©

]

% 07~

9] 30 T &

A
30% 74 Micro-Epsiloniit 2] Thermo IMAGER TIM 230& A&

d

o
a

2201

]

o

2015 05

&tof wl 1A]Zbw}

S

3 .

[e)

=

o}

-
.

Fach L A

°

ZhH W% @2

—

2015 05¢ 22¢

Eis

1.5
Omm

i%=3
20.5C
305TC
2.8m/sec
61.5%
12.6A1 7+
2 9-10).

[¢)

(B 0-2, 75 7 35 75 B 68,

ZhH Ms

A

Ao 29

29 wholl 70%9°] &
f Aol

0

ko3
T

o whetol A, AF

=

3]
LERH T 1993 A A} Akbarioll 9]

:[L

1

°
=

=

piA

ot

°©

A]

[e)

T

o A

171 g 1de] A

o

A

-

olufel ATk by,

vzel
_Z?
el

o]

3l

A

7] & =e] 90% 7k EH

N

Foh -9 2R AAFS ©@X

<]

AU defEn ¥ Fa

HE=E 3] 5A]7]

e

1

o)
=

ke
T

J

-

|

o]aL 17y

A

H] &
al

S
a

Al
ol v #]

o},
]

[e)

)

|

o]
M
|

HH

— 209 —



il

il
i

e

=
— ®©
M Z
»A
N
—_
el X
w2
w T
Il
3 5
~
iy

-
s

Ny

b e WEA el
o]

o) of
He AT

~

of

Ao}

EEECERE

1988).

2l

-
[¢]

Ab& (7FA]

=)

=]

=0

[e]

(W) 3 A=

© gzl el

0.28 ~ 2.8um o] ol A
a8y ==

wel o

B

T
ol
NF

o)

AR v}
7] Wl QAAbE HApe A o

shAl Aeld vz W ofyn.

3}

A}

ks

B
3

A=}
-

uk
=

N ERE:
Hhepol 4wk Zpol 7k ek FuolA mhe] =

-

oW
oy

=)

il kA

9]

AREEY

S glek o] ATM AAR vhete] S EE

= H
—

ol

=3
=

Z] o]
1w

\.mo

Al
B
iz
B
TH

) vhere] AR e

2 99
QAL HAfol| 1]

Al A o] A 2423

A 5

i, 7Hs 3=

EE

Vs

Qe el

= =
= 1

(€]

:[L

ks

-?‘dl-

o

oF
r
B

e
o

o
o

e
22

~

nr

e

™

)

ol

wr

&9 HERA WA

B

ol | ]

3 2.

KX
=

= o

=k dig wdsid, T,,9 89

A=

|

7

g 9

)?D]_

A

]—;‘[l: TO +

(1—Ag), — edR
h

ol7]el A, T, = 9l

Al | A, W/ '

el

& Wgke] Aler, Wm'C

ki3

ol it kel Bty o

Ay A
it

= o)

a

h

Nlo

A
o
ﬁo

o]

73 o]

=
o

e 7

2

1
o

It 2u 43

E(Gga)e] mat

o

il

ol

A EA[E3S] AFAl(aerosols) et A3 % A)

14
3 & 2otk (Anderson, 1990).

2l

ol
=

— 260 —
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B
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Q=h v
A7 A, Q = EHARAH A, ]

h = F234F, 6625 x 107 J-s

= 1

v = T3, sec”
o} o] Fd(Wave Train)e U B2 HEAMIUAE AL37)
= 2 FEHE BT, dUATE BEEA S
ol A aE AAE] A A9 €S AA 2 Aoltk(Silberglitt &
Le, 1990). &4 At2:o} 0,(4Fs}) Abole] A4 ®bS thaol At w3z oozl
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[F718t k= 2 Akl vs) 2o Fe] oA g=F(Lappin, 1971)]

37 (4m) ol 1 2] (k]/ein) a3 ﬂ]HXﬁlj/mol)
0.20 418 C-H 396 - 418
0.30 398 Cc-C 314 - 335

C-0 314 - 335
0.35 339 C-Cl 293 - 335
0.40 297 C-N 201 - 272
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hH T8 F /AR THHETE 2 JALE)
T 13 23] 33 43] 53] 63 73] 83 93]
, 279 | 319 | 362 | 393 | 415 | 388 | 373 | 324 | 258
Composite Block W
(26.3) | (30.2) | (35.1) | (37.2) | (39.5) | (37.0) | (35.4) | (30.8) | (24.4)
. 26.8 | 311 | 359 | 364 | 409 | 392 | 369 | 331 | 249
Hybrid Block W
(25.1) | (29.3) | (34.2) | (34.2) | (387) | (37.2) | (35.0) | (31.2) | (236)
JOAERE W 321 | 351 | 405 | 449 | 461 | 442 | 400 | 348 | 260
(31.1) | (33.7) | (39.2) | (43.4) | (44.8) | (43.2) | (39.2) | (34.7) | (25.3)
~ 383 | 464 | 527 | 571 | 569 | 540 | 499 | 405 | 305
ol~TE B
(35.8) | (45.0) | (50.1) | (54.3) | (54.8) | (51.8) | (47.7) | (386) | (29.1)
311 | 436 | 451 | 494 | 496 | 467 | 435 | 387 | 283
AEME R
(30.2) | (42.2) | (41.9) | (46.8) | (47.7) | (45.9) | (41.7) | (37.4) | (26.9)
() €& % o499 EH(HT2L9 JALE)
T 13 23] 33 43] 53] 63 73] 83 93
c e Block W 310 | 354 | 407 | 436 | 456 | 424 | 412 | 356 | 284
111 1
OMPOSIEE B0 (289) | (332) | (38.1) | (409) | (42.8) | (39.9) | (387) | (33.4) | (26.9)
Hobrid Block W 274 | 323 | 361 | 366 | 414 | 397 | 371 | 333 | 254
Il O
v © (30.9) | (29.7) | (349) | (345) | (39.2) | (376) | (35.2) | (31.6) | (24.1)
337 | 377 | 429 | 479 | 487 | 463 | 431 | 375 | 287
HorEESE W
(32.6) | (36.5) | (41.9) | (46.4) | (47.4) | (45.3) | (41.7) | (36.4) | (27.8)
- 360 | 451 | 499 | 569 | 562 | 524 | 495 | 413 | 304
ol~ZE B
(34.4) | (44.0) | (48.8) | (54.7) | (55.1) | (50.4) | (48.2) | (40.3) | (29.1)
339 | 457 | 459 | 515 | 51.2 | 497 | 447 | 400 | 292
) E v} = R
(32.7) | (44.1) | (43.8) | (49.7) | (49.3) | (47.7) | (43.8) | (38.7) | (28.1)
(2) AFE W2 FHLE v
AF e BWLE vat EARLEs} b B A oF 24 3024 34
¢ st g2 wwsd Gk 9 E 2Ael Wik AFE 474 EUeEs 4w
™, 415C(Compos1te Block W), 40.9C (Hybrid Block W), 46.1C( %3} &=
W), 571c(0} ZE B), 496C(HERSGHE R)2 eyt
wpebA], EAsk AAbel| tinske] kE Hybrid Blocke 52T #F7F wHAstgl om,
e o}i E 0§l JHEALE Bt 162C A7 BT,
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Composite Block W Hybrid Block W

o} ~TE B YorERE W e E R

Composite Block W Hybrid Block W
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(2H) 2% 07A] 30&(54 93])

Composite Block W Hybrid Block W

(3) AHF g

(7} vt Ao} AlH 9 AHE
=

29 ¢l ofage swe

& 94 Ee =d,
2% 42 99 AHEEE £AS A4 opa Jlure =d
2% 43 B4 ARE 9w ARE, o ustE T % 5 AgAY Az EFE

& dFNA =3 A

R

19 WM =% FAGM@) | ¥ FH@/m) | =FHH(S/m)

1 0.4 FHA] 0.7
2 1.0 s 19
3 0.6 e 1.6
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(W) A=A IF

29 413 =9 2% 2o g wWe o ) PEe At ARstgn )
Rae] whepe wreh Bab @A £AVIE ARgStel AHstgth 27bA9 whehe
GE-AH o AHSAAW, vhete] dF DWm Zgol 9g7] wWEel, A% &
g 4% 5+ 99tk e vee AR oy e mug 9, Be AH 7Y
oz TAAT. 19914, 19924, 199340] A&H ez =47 wierl o], 9
o gtel MER GWE B ANY F Ak 3 4 WEE BRI Gz

=49z | @ 39 5‘(363)‘% AE e T aE | %0
S A | e 3 1 0.79 0.59 0.64 31
21 v 5k 1 0.79 0.59 0.73 92
22 o 5k 37 2 0.79 0.61 0.76 96
2 w4 1 0.69 0.54 0.70 100

AXE vrgo g Qs WAt dMlEe] F7h= ofe] 7HA] ajldd oEeA, o
bR o ZFasith ©@s] uigS a2 Aol e vt gk A9 b
T AFEE RS W, SR gl EHo] A elR] s YERe, 4
#ke] 90% ol = EA= Uk
Zt vighe] %x7] dHEE 227 uio, B Ao tE uigho] gk 2dH &
o] Al g3k Prke AgstA] gk HuE g 7IREA, AR BkEe
AW Ert BA AFE we, 28 $ 2dd S 430 BA Aae =9 204
T T2 nidol| AWM=l Fadte Aol A ok dw nlge F5E o4
= 59S etk 3" A FA4 &g A AR vigs JAA7IH, ZH 9
7 2Hg ol 0363:—% X3, F3HE osiAZl As SAHsAT 2R A9 FH o4
Ty vletel 9l HVAC(Heating, Ventilation, Air Conditioning) AH]o] <& <&
0] ‘ﬂ—i"gﬂﬁ’i‘i}. uebs FAdted ARSEE W eE, A3 2wy e wpg e
o wj e AHS 7R vbete] o HA A ETh
[ #29F o] AR HW wiehe] o dum 5]

=39 _ 28 A g =

= e (Years) L4 A& =4 &)=t

9 Py 2 0.46 05 78 HVAC An] @ A

10 A4 4 0.45 0.53 83

11 A4 6 0.40 0.52 81 i Bk ooy

12 P ay 6 0.45 0.53 33 HVAC AdH] @ A




s}
-

o] Zt5+= A A Akbariol o3 AE FHAlel digk AFolA AHE ES duE
o] BE duA Axkw HES AR Ao AT A4S 1,000k A7F
AR AFET AHE T3 EA" & Het HIE J|Foz . A3
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7h) A 9Hd E34 JhH et

(D Measuring ranges : —20 to 100°C / 0 to 250°C / 150 to 900°C/ optionally up to 1500°C
@ Optical resolution 160x120 IR / 640x480 VIS

@ Spectral range 7.5 to 13um

@ Excellent thermal sensitivity of 0.08K (NETD)

(® Exchangeable lenses with 6°FOV

(W) dHl= SZA =4

g = AlA SRA-019] =
FgH e uAE 4L
om upebA & Aol 4

%  Spectral rangeE X %33
At ol HYF ~HE o

©] 305 T 2,800nm
B

o S =
s AAE F

[¢Hl = 414 SR-019] 54]
T = £ 4
Pyranometer ISO classification second class
Spectral range 305 to 2800 nm
Sensor sensitivity (nominal) 15 uV/Wm-2
Albedo range 0 to 100%
Temperature range -40 to +80 °C

AR=4d EEZA National InstrumentAte] NI-92115 AR&3Fth ofg] 3#3.29
NI-9211¢] RS E4L HolFoh NI-92119] AaA45A Hel=
160mV (-807+80mV) o] i 24bit ] S R = 7}FA] a1 STt )2} A
160m V/2* =10 °m Ve o]&4 s|dEE 7HAH, o= &M EAA SRA-01°] 74

E WPE 150/ Wm 28 S5 R s gEolvh

f

_]l}l' l-'

(A4S s NI-92119 54]
3 = = 5
Channels 4
Differential Channels 4
Resolution 24 bits
Sample Rate 14 S/s
Maximum Voltage Range -80 mV to 80 mV
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Albedo Sensor:  Voltage measurement:  Data Acquisition Control:
SRAO1 NI 9211 NI Labview

(h) EH2% &3 4AA

Hybrid Block AlAlF 3} 12373850 AUd gH2=E =437 & A&
A ~ES X719 SDL-150R¥ FH 2% =3 AA<e RTMKES Za 23&
RS

[SDL-150R¢] 54]

3 = 5 4
. 100 - 900us. in step of 100us
Sampling speed .
1-132767ms. in step of 1lms.
Low-pass filter Butterworth(30,100,300,1k)Hz-3dB+1dB
Low-pass Slope -12dB+1dB/oct.
Frequency responce DC-Klz(3dB+1dB)
High-pass filter Cut—off frequence 1.0Hz+0.05Hz
High-pass filter Slope 6dB+1dBoct.

THeE 548 AAE RTMKE K type thermocouple$t CableE AF8-3}
SDL-150R¥ Q547 EHews 24890k ol -50 ~ 200074 248 5
A AMARZ 10«10me) A71E 7R A% A wEe 50 T 200C7HA AT 5
Qom FAeo o7 50m 471, 25m 47, 3m 2702 =AY o).

[RTMK?®] 54]

g = = 4
Thermocouple Type K Type thermocouple
Load Point sus spot &7 (10%10)mm
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(1) AgAgstydsde 20 2%
B o)A 7ltE Hybrid Block White, Black, Gray, Yellow, Red®} ¢1x3}7+4]
5= White, Black, Gray, Yellow, Red®} #Zo] AAEE= AFd A5 Aws 2

Lo 50m# 785 &elste] Algstar, el Ao dstdatlete w A
Zhapch #1023, ES9 mH2EVF 7P =2 63 AHeF 24])9
Hybrid Block White2} 1x3}734 E5 Whitew 7 36.8T, 45.1C= 83Cx7F
Aglon  Blacke Z}75C, 59.3C% 11.8Cx7F A =3 Gray: 429C,
53.0C= 101TC=7F AR o™, Yellows 41.3C, 44.0C=E 27CA2F Rede 41.
7C, 47C= 3.0Ca7F &Y. webq Hybrid Blockﬂ 749 BE Ao <l

XA ES B 22 gHSEE ‘/PE]rMQEq A AFLTE ZHE HAbe

A A-10T 7<}7} ettt kA RE
w7} 714 & Hybrid Block Whiteo] 745 A7) Z¥lo| uwpe} Eolx|

F =Xt HE Huge gH2=7} ”7] o] Holx = 2k Zo

AE AR wpx e O7A] 30 ST 227 e fM AFERT 2=

AL AHAES A dAo|A LdAFHEo] Hybrid Block White7} 7F8 &

(5] gl)dd we Adaeta e

X,
rko
<
o
v
o
2
2
2.
T
@
job)
(@]
~
D
o
<
lo
011 Fﬁl

7

als %J Pyl

S0 oo o R

PO I S s

(A4 A3 22 Ao adaiadsige od BWen(Hnen)

T 135] | 23] | 33] | 43] | 53] | 63] | 73] | 83 | 93] | 103] | 113]

Hybrid Block W | 24.2 | 299 | 29.0 | 325 | 343 | 35.8 | 344 | 354 | 30.3 | 29.3 | 26.7

AN ES W | 244 | 30.2 | 347 | 383 [ 40.3 | 451 | 39.1 | 41.8 | 354 | 29.4 | 28.8

Hybrid Block B | 289 | 35.0 | 39.8 | 41.5 | 41.0 | 475 | 415 | 41.7 | 384 | 30.6 | 27.8

DX ES B | 292 | 362 | 43.0 | 46.7 | 472 | 59.3 | 48.1 | 49.1 | 414 | 344 | 316

Hybrid Block G | 26.8 | 33.0 | 341 | 36.3 | 37.1 | 429 | 37.1 | 37.3 | 27.1 | 236 | 22.2

ANESFHMES G | 274331 | 389 | 425 | 428 | 53.0 | 42.6 | 42.0 | 325 | 29.5 | 28.0

Hybrid Block Y | 244 | 29.7 | 36.5 | 386 | 395 | 41.3 | 375 | 35.0 | 255 | 25.9 | 25.1

AESIHAMES Y | 264 | 333 | 383 | 41.8 | 41.2 | 44.0 | 39.9 | 388 | 274 | 26.1 | 254

Hybrid Block R | 21.7 | 306 | 37.2 | 36.7 | 39.7 | 41.7 | 35.3 | 343 | 31.3 | 26.3 | 24.0

A3 FMES R | 263 | 32.8 392 | 40.8 | 425 | 44.7 | 36.8 | 37.5 | 32.4 | 286 | 26.7

55

50

45

35

30 4

25 -

20

13| 23] 35| 43| 53| 63| 73] 83| 93] 10| 115]
[ A& &5 Aeddspdatete] o3 L% 4]
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(7h) 23 09A] 30=(&574 13])

Hybrid Block W | Hybrid Block B | Hybrid Block G | Hybrid Block Y | Hybrid Block R

5 U0 f 22%C & LG ¢ BAC f 2880

AZFFNBEW |AZFFHES B[ AZRFHEE G| AZFFH LY |AZFFHEE R

Hybrid Block W | Hybrid Block B | Hybrid Block G | Hybrid Block Y | Hybrid Block R

(WASHIRC 5 GB0FC W5013:C 5 A0 WINEG

(th) &% 07A] 30&(5A 113))

Hybrid Block W | Hybrid Block B | Hybrid Block G | Hybrid Block Y | Hybrid Block R

T 288C i SI5C i ABOE § 2BAC § 287°C

A=HFHNEEW |A2RFHES B[ A2HPNES G| A=AFHEZY |A=57




(2) AXME 483 L=

7iEl Hybrid Block White®} 1%3}7A1 &5 White ¢HlE 54 AlES F3Y3}
Ak Gl E4 AGEe Z4 AN7E 2ol mE, 9 T4 BEw 54 7
Bshelch

ABPHE AN HAE Rodg o] §3tel BF EWelA Som wold BF =g
oo o % 074

& o] A X ¥ Hybrid Block®} <1z231744] B9 du= ZHA 3 ZAy} Hybrid
Block White2] 7% &%= Fto] H Ao ® 68 ~ 72% ALz H7iEom A
nE Y Az} FEZ White] H

% t}h. ©]+= Hybrid Block® 749, aLuka

(3) THLE SAHANAME L& THLE
B oo oA JiErE Hybrid Block White, Black, Gray, Yellow, Red$} <1z 3}734
£-% White, Black, Gray, Yellow, Red¢} o] AAELE AT AFg AwnsE 2
HEo] 50m¥ T3S Byste] A¥eta, dFold EHEE A4 Data Logger
2w A7keith SAEAT 1 29, E59 3H2E7F MY =2 632 HeT
A1)l Hybrid Block White9} <1 %374 & =

2 White:= 7z} 36.7C, 466C= 99T+
7b g o Blacke zF 47.1°7C, 599C= 128Cx7F A&k w3 Grays
429C, 53.0C= 101TCx7F A o™, Yellow:s 409C, 445C=E 3.6CH<}
Red+ 4157C, 448C= 33Ca7F #A . weba Hybrid Blocke] 729 e A
Ao Q3P ER By e FHLSEE YEWon f4 AEYFEE gl
T AxE= AA JEbsk e White, Black, Grayd 2%, A-10C =}7F 28}
sAnt FHex=7F /b4 2+ Hybrid Block White®] -9 A|z+e] Z3to] uja}
A= 2E7F =olths He HuAe] xHE7F vy widd "olx=

¢
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[Hybrid Block White & A}RFALE] [0l %3} 74 &= White]




o

AL e A RE wpA ey 074] 308 SAT 2= g #4 AFERT 2
= AHEZ A3, A <

g1 k1 I
fo N

Data Logger

B

[873 A& E= Data Loggerol 23 W& x%]

T 13] | 23] | 33] | 43] | 53] | 63] | 73] | 83] | 93] | 10%] | 113]
Hybrid Block W | 24.3 | 30.0 | 305 | 324 | 345 | 36.7 | 345 | 33.1 | 30.1 | 28.2 | 26.2
AP EE W | 247 | 312 | 354 | 383 | 403 | 466 | 40.2 | 39.7 | 37.7 | 29.9 | 28.8
Hybrid Block B | 295 | 36.1 | 399 | 415 | 43.2 | 47.1 | 428 | 416 | 38.2 | 30.6 | 28.2
ANESHMES B | 298 | 369 | 435 | 473 | 51.2 | 599 | 52.8 | 49.7 | 415 | 349 | 31.8
Hybrid Block G | 27.2 | 33.1 | 34.1 | 36.3 | 37.1 | 429 | 37.1 | 37.3 | 27.1 | 23.6 | 22.2
ANFI}FMNEE G | 277 | 338 | 394 | 428 | 478 | 53.0 | 486 | 43.1 | 37.1 | 32.7 | 288
Hybrid Block Y | 24.8 | 29.7 | 36.7 | 385 | 39.3 | 40.9 | 388 | 37.1 | 283 | 255 | 25.1
ANxSFMES Y | 268 | 32.8 | 385 | 41.8 | 429 | 445 | 395 | 389 | 279 | 26,5 | 259
Hybrid Block R | 219 | 30.8 | 36.9 | 37.3 | 399 | 41.5 | 349 | 33.8 | 31.1 | 26.3 | 24.1
AxIIAMNEE R | 263|328 392 | 41.8 | 429 | 448 | 398 | 379 | 32.8 | 288 | 269
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[2aelEst ofmBES] 54)

Specific heat (J/kg°C) | Conductivity ( W/mC)
Reference
Concrete Asphalt Concrete Asphalt
Emanuel &, 1978 668 - 1.7 -
Dilger =, 1983 960 920 1.5 40
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Abstract

This study experimentally investigated the shrinkage coefficient of hardening concrete which describes free drying shrinkage per
unit change in internal relative humidity. While existing studies suggested the age-independency of the coefficient, this study
indicated that the coefficient had strong age-dependency. The coefficient was greater at early ages and diminished and converged to a
constant as hardening of concrete progressed. The numerical analysis implied that age-dependency of the coefficient had a
considerable effect on drying shrinkage stress development in concrete structures. The experimental method in this study
quantitatively evaluated the drying shrinkage of hardening concrete in terms of internal relative humidity changes, which eventually
allows realistic assessments of drying shrinkage stress development in the early-age concrete structures in the field.

Keywords: cast-in-place concrete structures; cracking potential, drying shrinkage, hardening concrete, relative humidity, shrinkage

coefficient

1. Introduction

Drying shrinkage of ordinary strength/performance concrete is
mainly due to the moisture loss to environment, resulting in
drying shrinkage stress development in concrete structures when
it is internally or externally restrained (Altoubat and Lange,
2001; Kim and Lee, 1998). It is known that not only thermal
stress but also drying shrinkage stress affects the cracking potential
of cast-in-place concrete structures at early ages (Springenschmid,
1998; Yuan and Wan, 2002; Holt and Leivo, 2004). Early-age
cracking has undesirable effects on the serviceability, durability,
and performance of concrete structures. A number of numerical
studies (Kim and Lee, 1998; Choi ef al., 2011; Kwon and Shah.,
2008) have been carried out with the aim to predict drying
shrinkage stress in concrete structures under environmental
loadings. Because drying shrinkage stress is produced when the
free volume or length change of concrete due to moisture losses
is restrained, the realistic input for the free volume or length
changes is very important in accurately evaluating drying shrinkage
stress development in concrete structures.

The spatial distribution of moisture in the pores of concrete,
which is expressed in terms of Relative Humidity (RH) and its
variations over time, can be numerically predicted with accuracy
as the governing equation and boundary conditions on moisture
diffusion in concrete were mathematically well-formulated (Kim
and Lee, 1998; Kwon and Shah, 2008; Oh and Cha, 2003; Bazant
and Najjar, 1972). The shrinkage coefficient, which describes how

volume or length of concrete freely changes with response to a
change in RH, has been employed in evaluating free drying
shrinkage from RH predicted in the numerical analysis (Kwon
and Shah, 2008; Bazant and Xi, 1994). Free drying shrinkage is
defined as the unrestrained shrinkage measured in the idealized
conditions where there is no restraint and no stress, and the
whole specimen shrinks uniformly (BaZant and Xi, 1994). The
modeling of shrinkage coefficient requires measuring internal
RH in concrete and free drying shrinkage in the idealized conditions.
The test data on the shrinkage coefficient is very limited because
most experimental studies on drying shrinkage of concrete have
simply measured the length changes of concrete specimens over
time in the controlled environment. Without measuring internal
RH of concrete, the shrinkage had been measured until the
internal RH in concrete was equilibrated with the environmental
RH. Furthermore, nonlinear RH differentials resulting from the
very slow rate of moisture diffusion and surface drying in concrete
inhibits free drying shrinkage from being directly measured, as
the internal restraint leads to the stress development even in a
cross-section of very thin concrete specimens (Bazant and
Rafishol, 1982; Anayo and Wittmann, 2002; Hwang and Young,
1984). It is also challenging to accurately measure internal RH of
concrete, despite recent substantial progresses for RH measurement
technology (Choi and Won, 2010; Yeon ez al., 2009).

The limited test data due to difficulty in measuring the shrinkage
coefficient leads to huge discrepancies in values of the coefficient
adopted in the existing numerical studies (Kwon and Shah, 2008;
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conditions in the numerical analysis.

Figure 14 shows the drying shrinkage stress predicted at the
surface region in the concrete deck when different shrinkage
coefficients were employed. For given material properties, the
age-dependent shrinkage coefficient of hardening concrete
proposed in this study was estimated based on the ACI 209
model (1992) for the modulus development and B3 model
(Bazant, 1995) for ultimate drying shrinkage. The values of
shrinkage coefficient assumed to be age-independent in the
existing studies (Alvaredo, 1994; Lim ez al., 2009) shown in Fig.
10 were also employed in the analysis with the aim to assess the
effect of shrinkage coefficient on the drying shrinkage stress
development predicted in the analysis.

As shown in Fig. 14, the drying shrinkage stress varied
significantly according to the shrinkage coefficients employed,
even in a relatively short period of analysis. This is because a large
portion of free drying shrinkage in the concrete deck was restrained
not only by a steel girder in full scale but also by a plane geometry
of concrete deck. This variation in stress indicates that a realistic
modeling of shrinkage coefficient is important in assessing drying
shrinkage development and the corresponding cracking potential in
concrete structures at early ages.

4.3 Discussion

The current study focused on developing an experimental
approach that can be efficiently used in modeling the shrinkage
coefficient of hardening concrete. Even though the shrinkage
coefficient evaluated in this study seemed to be more plausible
to the fundamentals of drying shrinkage of hardening concrete
than other models (Zhang ez al., 2010; Lim et al., 2009; Jiajun
et al., 2006), more test data is needed to validate the
experimental approach and the results in this study. Due to
difficulty in measuring internal relative humidity and free
drying shrinkage of hardening concrete, test results on the
shrinkage coefficient are very limited. An extensive
experimental program is currently in progress at Chung-Ang
University, in which a variety of mixture proportions of
concrete materials were covered.

Depending on mixture proportions of materials and curing
conditions, concrete may swell or autogenously shrink. The
current study indicates that even though the existing model
approximately captured the stiffness development required to
describe the age-dependency of the shrinkage coefficient of
concrete in hardening stages, a considerable differences
occurred at very early ages between test data and the existing
model. More elaborate models for stiffness development at
very early ages may reduce the discrepancies. Although the
specimen in this study was relatively thin and no visible crack
was detected, the surface micro-cracking may develop in the
specimen due to differential shrinkage (BaZant and Raftshol,
1982; Hwang and Young, 1984). This micro-cracking would
affect not only RH distribution but also drying shrinkage of
specimen, which was not considered in this study. Further
studies are required in this aspect.

Vol. 00, No. 0 /000 0000

5. Conclusions

Realistic evaluation of the shrinkage coefficient of hardening
concrete is important in assessing drying shrinkage stresses and
cracking potentials of cast-in-place concrete structures at early
ages because the free drying shrinkage estimated from the
shrinkage coefficient with RH changes results in stress-
dependent strain and stress development if restrained. Due to the
difficulties in measuring RH and free drying shrinkage of
concrete, test data on the coefficient were very limited especially
in hardening concrete. This study experimentally investigated
the shrinkage coefficient of hardening concrete. The shrinkage
coefficient of hardening concrete was experimentally estimated
by continuously measuring the variations of RH differentials and
the drying shrinkage over time from concrete casting. The
following conclusion can be drawn from this study.

1. The experimental method in this study is considered to prop-
erly capture the age-dependency of shrinkage coefficient and
ultimate shrinkage of concrete. While the existing experimen-
tal studies implied age-independency of the shrinkage coeffi-
cient of hardening concrete, test results in this study indicate
that the coefficient had a strong age-dependency. It was greater
at early ages and decreased and converged to a constant as
hardening of materials progressed.

2. The fractional changes in elastic modulus development were
closely related to the variation of shrinkage coefficient over
time. Considering such fundamentals of drying shrinkage
that the volume reduction of cement paste in hardening con-
crete is restrained by the hardened materials, it is considered
reasonable to model the variation of shrinkage coefficient of
hardening concrete at macro-scale in terms of the modulus
development over time.

. Even though the shrinkage coefficient diminished quickly to
a constant in a relatively short period, the numerical case
study showed that the age-dependency of shrinkage coeffi-
cient during hardening stages made a considerable differ-
ence in drying shrinkage stress development in concrete
structures. Therefore, the drying shrinkage stress develop-
ment predicted in the numerical analysis may not be realistic
if age-dependency of the coefficient is neglected.

v
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Typical Diurnal Variation of Radiative Fluxes at the Surface
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