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UN finds more than half of people now live in cities

Maore than half of the global population currently lives in urban areas, with that proportion projected
to reach two-thirds by 2060, according to the UN World Urbanization Prospects report
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Renewable Energy Country Attractiveness index (@)

recal

Australla

Israel

cratore
doybling in size. from SOOMW
2 1.000M.

azaNnstan's renewabies
market b rawing the-
aftention of infernatioral

In skar B oIS In (e
‘couniry. The Goveenmant has
a0 wecesshuly auctioned

250MW of wind cApacky.

13
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South Korea
Ll
Vietnam

Wiy solar FIT allgioiity
et meariog. sans (0
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BV
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Bdagting
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Technology-specific score

Overall  Previous Onshore  Offshore
ra rank Country RECAI score wind wind Solar PV Solar CSP Biomass Geothermal Hydi Marine
1 (65} China (mainland) 68.7 51 58 58 34 a8 21 52 19
2 @) United States 66.7 49 58 53 32 40 39 35 32
3 (©)] France 63.2 50 54 49 22 48 31 31 36
4 (€))] India 63.0 50 19 55 34 a4 25 43 21
5 ®) Australia 62.4 48 29 54 35 24 21 38 31
6 “@ Germany 61.9 45 53 48 17 a4 33 35 20
i () Japan 59.2 45 a8 45 18 51 47 37 23
8 @) United Kingdom 58.3 47 58 40 14 a9 27 34 33
9 10 Argentina 57.4 48 21 50 32 39 31 36 20
10 (C)] Netherlands 57.2 43 46 43 15 32 22 23 15
11 1) Chile 56.6 46 20 46 32 37 30 40 28
12 (14) Denmark 56.3 46 50 39 16 44 17 18 24
13 12y Morocco 56.2 42 17 50 34 16 15 17 14
14 15) Egypt 56.1 45 15 54 36 13 12 24 12
15 (16) Canada 55.2 48 26 42 19 35 19 44 25
16 an Spain 54.3 43 20 45 26 33 17 27 22
17 (20) Brazil 54.3 47 20 47 20 48 15 46 18
18 19 Italy 54.1 40 29 43 28 45 35 41 20
19 13y Mexico 54.0 40 19 48 24 42 42 34 19
20 26) Israel 53.9 38 14 50 29 23 15 26 14
21 @1) Belgium 53.3 44 42 = 17 39 20 26 14
22 18) Turkey 83.2 42 20 46 24 44 40 42 14
23 (23) Ireland 528 42 27 40 18 19 20 27 27
24 (31) South Korea 52.4 32 34 46 18 30 16 23 32
25 25) Portugal 52.0 38 25 41 24 38 20 38 24
26 (@] Vietnam 51.8 39 38 44 17 34 15 44 17
27 24 Philippines 51.6 38 16 44 19 41 42 43 22
28 (35) Kazakhstan 51.4 41 14 44 18 17 15 33 13
29 ) Switzerland 51.2 37 18 40 18 36 19 28 15
30 (28) Greece 51.1 41 23 41 26 38 22 41 13
31 29 Jordan SrE 39 13 45 30 18 13 22 13
32 (32) Sweden 51.0 44 30 35 14 42 19 38 27
33 @7) Taiwan 50.9 36 a3 41 17 21 22 21 19
34 (22) Pakistan 50.7 41 13 45 22 18 19 43 17
35 (34) Thailand 50.5 37 15 43 20 40 17 17 18
36 (O] Norway 495 47 39 31 13 20 17 40 28
37 (40) Kenya 49.3 40 14 42 21 27 46 32 12
38 (33) Peru 49.2 38 14 42 23 33 20 37 18
39 (] Finland 49.1 49 31 26 15 49 17 22 15
40 36) Indonesia 49.0 35 18 43 17 36 55 46 20
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Demand Response in Cost reduction:
Energy Manag ement €73M
Systems: € 10M

Building design

Demand Respon se in Smart €11M
blocks of buildings: B :
uildin
€8M 95
Deep renovation
Renovation process:
€17.1M
Prefabrication:
€ 208M
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* CLIMATE PERSPECTIVE -r_
Whereas renovating the existing "
buliding stock and investing in = | ]

health-pramating and sustainable
new bulidings is undoubtedly
beneficial from a climate
perspective, its positive direct
health impact is not guaranteed.

Whereas housing renovations =
can cheardy improve residents’
health, studles have shown
thay cin alie maka peopla’s
health - in particular mental
he=alth- worse if they result in
rent increases

Measures must be taken

to assure the full health

benefits can be achieved
o mtcbe sk and will reach those in
nead.
stagnant sir
under-ventilated indoar
environmants

in-alr-guality

refated health problems
mentionsc Ellar
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mm::s[ Building America Target Challenges

TARGET THESE 3
INTER-RELATED
CHALLENGES

Thermal Load

Low-Load
Eff. HVAC

Eff. Water
Heating

- Low-Load
Ventilation “ﬂr&?g’" \ Eff. HVAC

Efficiant Low-Load Eft. water
HVAC Eff. HVAC Heating
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Moisture-Managed Guidance/Tools and Best Practice
Specs for Priority High-R Envelope Systems in Each
Climate

Laboratory and Field Moisture Risk Assessment of
Priority High-R Assemblies and Materials

Moisture Risk Assessment and Modeling Standards

(.9, ASHRAE 160)

High- Validate/Demonstrate High-Performance Envelope Specs in
Performance Real-World Test Homes
Envelope

Solutions Specs in Voluntary Moisture-Managed High-R

Program Standards Envelopes Addressed in 2021 IECC
{e.g. ZERH, ENERGY STAR, and HPwES) and IRC

2 37. Building America, 24&8s QII&0t J==2=Y



Develop System Design Proceduresﬁools and Comfort Metrlcsfcmena I-Codes Adopt Low-Load Design
for Low-Load Homes (Address wh and Performance Standards
Validate/Demonstrate Comfort System Solutions in
Low-Load Homes Using Comfort Metrics/Criteria

Best Practice Guidance/Training/Tools on System
Design, Installation/Commissioning, & Maintenance

System Design Standards Address
Comfort Criteria in Low-Load
Homes (eq., AL and ASHRAE)

Manufacturers Develop Low-Load HVAC and Dehumidification
Equipment (For whale-house comfort. Addre nel insta L

Hanular.lurers Dwelon Automnted FDD and Optimization Contmls

Asal T ASCOMIGH petlonmance, Barnmg. and wirels

FDD, Sensors/Controls, Metrics, and Performance
Validation Standards (c 5. ACCA anid ASTH)

Validate/Demonstrate Smart HVAC and Advanced
Dehumidification Systems

Best Practice Guidance on Automated Smart HVAC
Operation, Controls, and Maintenance

2 38. Building America, I4Xl MAH FEHE Z&H HEAIAH JI=Z2 =N

Hanuladurers Develop Targeted IAG Solutlons

ange o anced alr cleéaning, and vy cantral

Validate/Demonstrate Targeted IAQ Solutions
it Targeted |AQ Solutions Addressed in HVI Certification, ASHRAE
i 62.2, and 2021 |-Codes

Manufacturers Develop Smarl Ventilation Equlprnent and
Real-Time Controls or/t candit & hor "

Validate/Demonstrate S

Smart Venulallon Specs Smart Ventilation Addressed in
For AP, ZE =5 ASHRAE 62.2, 2021 I-Codes, and HERS

Develop 1AQ Baseilnes and Valuatlun Metrlcs

resholds measure targeted pol

IAQ Guidance and Assessment Tools

For new home desigin and retrofit strategins

18 39. Building America, =& &) & ZIHGII= J==2=Y
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Level of Green Building Activity
{According to Global Respondents)

Dodoo Dala & anslytics. 2016

B 1% to 15% Green Projects [ More Than 680% Green Projects

Exploning
(Mo Grean Involvement]

]
| 2018
]

B 31% to 60% Green Projects
16% to 30% Green Projects

8 46. SEUS HRAd= Z2XHE 25 =&

Percentage of Respondents Whose Firms Have Done More Than 60% Green Projects
{2018 and Expected for 2021)

Dndge Data & Anayhcs 208

Wz W 2an
ok 55%; %o Y
hect o 54 54
a8t — 429,37% 6% 20 -
350.-"9' i ; | 35% L |
.3!}'%_ 28% 27%:
21 % B 19%
(] I w H = B B
iAustralia {Brazil Eanada iChina iChina i Colombia | Garmany 1india iIreland iMexico
! i ilHungKnngl i{MainI&ndJ ! ! ! i
64t 81% 66%
'.155"0 4% . . 20% 45%
30% _— 34%[ 28% 29% 3a%; ol 32%1 p—
13%5 ooy 13% . . 13%30
- o B -
1 ] F 1 T - i 1 1 1 i 1 i
iNorway iPoland 1 Saudi iSingapore  {South 1 Spain 1UAE UK 1us Viotnam
| i {Arabia | {Africa | | | | i
g 47, S SIMY NIZHE E2HE E3F
—_ = o = O = =
o [EA= 229 7]%Hst digol] we AAAeldA], vz aest F

309 7kA]

- 309714

T 123%=

2 123%E HRro Exv}
A2zl T A|Fo] o

A A 4xE,
TR B2 2

=

agE Aoz AW



- 20149 S|zl AL /P AR E AEEY ARouvrddy
Aol 741590 FE@2mE P 2 ARE d4skla,
ol I E(15%)eF S AU (1.9%)°] a HE ojglon,
ESSEH/datet njg-goyz] Bl Eok= 1% ©lote] A 24

T 54 MA OIUX AAY ZESE AZRZ 2L MY
(29 - o ':El'E‘I, %)
T2 16 17 18 “19 20 21 CAGR
op[zZ2732|E 1824 23705 3081 400 50 676 0
SV [EPNETE 806.7 8414 8775 915 943 9%H4 43
TXIA|E 2.55%6 363 5.15 72 108 162 50
ESSE & 2t 4.096 6.55 10.5 16.7 26.7 42.8 60
=jE=1e=v ] [EPN| 272 283 29 3.06 32 33 4
] TS B T =
18%
HZ oL XLy,
B1%
w0322 E a HEGEA LT mS QR AR w essE A5 m 0| E2 01 K|
T2 48, 2016 MA OILIX AlAY E=E AIRAR

o AE2 AAHe=R P ®@2 odAE  AHlske FwEo=m oo wet
Azodzdgol it Aol FopA glow, 2024¥ °F 1560% RO
NS BAT Aoz AT

- A2 AARCR TP g2 AdUAE A2HISHG6%) AEKHoR  FTkehe
FAR oUAmEFdel HA & A A2 YRS AHO A&EAH
7k 20509712 50% F7F <l

- ol wat AFEoUA A 9 VA HFo| Fr|Her JAq¥ Qe

- 113 -



A=24  ARUAEde] izt 3ol mopx|a  glom,
A AQGAH FRE 20149 oF 420%, 202449 oF

o4
L ]
OF 420=
(20144 7|F)
v Issue
olLix|oe 245t
J|gHig S
202003 MEE $ ZEBOISE MY X Al
Navgard

8 49, AA MZ0UHXEE AlE

- 114 -



3) U= 2HAA AY o

otol

bl Ho

O

® o|HA|2e| A A"l (Energy Management System, EMS)

o Marketsandmarketste= A AlA] oA TEAAH AJAO]

2021 7679

gEe] olE Aoz AYson, FLI7YS A9249 ABB, #l=e] CISCO

Sl 9e

— o2 B A AR (Energy Management System, EMS)2
e, HEeHdd oy AMgE Edoe=Xd sEHeR  ouA e
= AlAa®log Q] A4 wel HEMS, BEMS &

7FesHAl she

18.8% Z7}5te] 2021 7679 Zeof o]& Aoz AW
- A AA oUATHALE AFL FFA wEt AYGE

2 o|z] wE A2", 7PE odA] #@E] AaHoz

ZIELr G oA #wEl Al2"E2 60% dHhee

ozl e Aadle] 15%, 7FH4 ouz] T A~

2016 2021

(u]

8 50. 22 U 22 AIAE AIE #2 & &

bl

= AA odR TR A AE Al F2 7P ABB(ESL),

AA|7F

1

AHE

H

o2,

[¢)

m o

oz A3t

- A AA oA TRAIA" A2 2016|3249 GEloA A A%

i

oz el A2H,
w=RE, 20159
AR5t on, Udg
do] 3%z Fu=1

Ot

— o

Inc(m]=), General Electric Company(R]=), Honeywell

IBM(H9]=), Siemens AG(&E4Y), Schneider Electric

Process Management(7]=) 5] -

- 115 -

SE(

[ 1s3% |
el B3
0.5

HHUE ojuix] B2 A=F WY ooz B A2 FHFEE ojux 2 A=

(B E9 EEh

mzme
L)

CISCO  System

International(7]=%),

gk A

— 0=

s

Emerson



e

H 55, A GIHRXI 2tel AIAE" DY S

?.

s

714 S&

Asea brown Boveri Ltd
(ABB) .

29fEl 7| del ASEAR 2912 7|l Boveri8Cei2l 2fES Solf 19884 Mzl
AQA-ALE Ch=A T

AX|ofR & ZAME AMd|A MA| B AIRE MH|AQL Z2 MH|AE Sl 2ol 7|
Z2MA, ASEf M 2o 2 olluX] &8 gkt 22 0l IS

CISCO System Inc

19844 HRIE ol= 7|¥eE WESRZ ME ¥ £FM48 Maske 22 7(Y
20134 7|HE UEST Zd|, Hlo|efdE ofX|z2k], 24 2 ZHE20|AAS
AT EL0E SFchs UM JouleXE 25y, 0|5 Sl XAt
of|LX| 20| =(Energy\Mise) X OllLiX| 22| HETS 25t st=20f ol&7|ut
HESZ 748 ABsHR| 241 DZSolA| o] AR 22[fHe M

General Blectric Company

18R MElE 0|= 7[gez ouX| REElEl H T MHES fe 2E 7l
HZzt ME|AE MS

20154 Astorme| oflix] & T2 2(Grid) F=22 2lsiod AZESL0IE Y(Eez

254 dojom A2 EE

Honeywel | International

108554 A2lEl 0|2 y|eloz XS5} U Mol 22HACS) £2S Sdf F8xel
ofix| olmals 9i5t Clekst 22MT} Mu|AS St

2016 =
HZS A

xlojel Anfe el o Anje Ale] X|2lof ZHS 9 O]

o 0

International Business
Machine Corporation

1911 MElE Ci=H Z|lez HFE AIRHEES flet SI=o] & A= E o
7lE8 JHLUs e ME[AE MS

o . 2015 TA| olluix| YOl SIAL HBS SAPIES MAIE MEE
Zales Jlut B ZYES wE
. 1847t MRE S Tleioz flot XS5} Bt Bolel AT oAl B sit
Semens AG . 016 272 RERlE B2 YUHE Azt olLix| 2| 7152 2E M2E

o202 |E AZELE Jieslend of ME2 olo|Z202|= YAt
stz ¥ oluXx| 2HiE HMofstn ZUEE 5= A SHE

Schneider Hlectric SE

1836 MElE Z2tA J|goR s Al R ASa TE A AIX|Ho
HIE M=

2015 ollX] AR =[&=lof| Cet nZ4of e F3E = U
OllLAX] A& AlAR Rl Eco Blade EAI

ADLESH

rir
rok

Emerson Progress
Management

1980 M=l 0|= 7oz 8 &E| 71F UESA el AKX &34,
HE 37 7K £54, 26 7|z 2 MY XS5 2olollA Ciekst MEnt
MH|AE XS

2015 3% 2 AL of|HX| 2H|E ZHEZSI 2E|Ske Z2MAS
ASsket  Js AAZEollHX] 22| HE A|AR-Q Energy AdvisorgE EA

o A oydA AFAIAR(AESS)S #4abdd 9 Aoz Tow ALk

A71E A%

ofz]& AESS

EEITAE R

gt "aguig AYPoA o] HM7]E AFSH=E 1
AL C17d 439 oA 5.8%2 AASte] 2@ 589

uOP% 17)

|

T Ao A

AFNLELAETAE, 2018, ATt oA AAA 28l Al marketandmarkets A 91§

- 116 —




oy
i
2
L
)
o

A A'I(AESS,  Advanced  Energy  Storage  System)2

e AT 2458 Sueld ouARe Ak

ra
1%
ol
=2
X,
oS
£
r

>
[>
o
filo
1o
i)

21 OIHX M& AIAEI(ESS, Energy Storage Systems)2 MAt=l A0 GIHXIS 1 AAHI2
= HEGIH MEGHD ZRE i ST £ Us HX E= AMAES 20|6t0 ZEaA,
SHiE, =B AU A 012 MUEQ| M2 AAEN X6 I3 &2 22|, M
BX MHIA S CIdet 252 &2

5 gHS 2lE HUXl ME AMIABE2 of0122le NsSA, =21-2! 6l0|2elE NUSAt
ot 20l A0l toll S8€ &8& 52 Al L= UE HUXELZ AISE == U= X

o =
aitgel oA A AAHom FEWD glom, 53 BAId 9
Aoz LA Foff Bite A71E Aty ot 24 AR

AA A oldA] A Al2" A2 20173 1279 3,0008 2efolq A
Hat JHE 8.38%F FUFotol, 2022dol= 1909 4,0008 o] o]l& A
oz Ay

AA Hd odA A A" AEE 8kol web FESHH 2EsEgel
20179 7|08 65.8%% w2 HFES A

a8E ofux g 20179 439 58005 HeloA A8 AFE 5.80%F
Z7Yste], 202240 579 78209 o] o]E o A

F2 852 Jlz K N2 S 2 At olUXl ME AIAE A5 AlE F&8ot
1 2X3 Xg, M= 28 € 2Rs S &dts |Eotd AL, AIFE=sI 2IIHAZ
JIge #2102 HALD YK &

(EH9: A W)

= 2017
= 20X

1279 3,000¢
e

2017 022 8408 27 oA E

O 51 S8 MUX MEAIAE AIE &

il

Ot

=}
o
02

- 117 -



@ =04 R| 22| A AR (Building Energy Management System, BEMS)

o AlAl HVAC Aol A2 2016 949 8,000%F EeofA AP
A4E10.8%= F7Fote], 2022'ol= 1759 1,0008F Ede ol ZHo=
Ao

9494

8,0007F S
2016 2022
8 52, MAH HVAC MIHAIE &g 2 &Y

- HVAC(Heating, Ventilation, Air Conditioning)+= AW 2L, £F& T
AW ARE §A5H A0, HVAC Alle &5 23 34, Aol Wy,
Aolsler e MM, AelgAE olgstel derd fde AR ow. &
52 4% Aol

« H/AC Miol= 22 Wl 25, s& S |Alob)| 218t Al Y0l 2R 20| =20 |
ot S&BH #X2 MHE H=0l HEoH HFES SAZ = US

« FEHE AS, JYUE 2=, MPE HAE S0 MM, 012 22 =2 2l HIEd oliu
A AHIE &0 2 =+ US

« HVAC MIOI AIEE JHEE OIUAl S8, | 23 H&ol M2, IP JI&2 A2t A4 A
o Eot, 0L 22| M2 JHE Soll 25to Skt UAS

« ADEE JDI0 ThEt =22 B0t dA L HMAHEX J1=2 822 HAC Mo AlEel &0l
ZWE 2102 oy

o AlA AECUAEAAEe 20129 189 Dol 2026d 1319 EEz
47Y Aoz HuHO

18) ATFMEETZETAH, 2018, HVAC Ao} AZAA,
19) ANEETAEAS, 2018, HVAC Ao} AAI%, marketandmarkets A ¢1-8-

marketandmarkets #]¢1-&

- 118 -



— A=A g o oot Aol F=OMAl= 7he
Ag oA RN AHBEMS)7E AEoulA] 2o 2Hetd Ze= 4%

- ASHUTZEIAAL(BNS)E ASUIAXIC] SEXOI A Y HAS 2l Ald22o 2N
32 T20t0, AAIZE CIOIES 24 2ol 2LIHE HI0IEE A2 22X HISotHo
A2 MG H0f L SHS IHSHhHl Sle D=2 AS THMFII0 2™ £HI2 KX
SHIR0IS RIHOHH ARl KUK ARBS FASE & Us ALY

o AIA HVAC Aol A2 Al2dle] met

rfo

Aol Azd, 5 Aol A2,
W] Aol Axd, FE Aol Aigom BRHM, 015¢L Fozen
Aol A2gol 63% oFOR M B S AW

- 2L Alo] AlA

|

g2 2016W@ 609 gelolA d¥d AEE 10.9%= F7FSH,

2022 8= 1119 5,0009F ol o]5 Aoz

- 53t Ao} A2de 20169 209 50009t @A AWHE AFE 11.5%=
Z7Y¥ste], 202240l 399 4,0009F Zeof o] Aoz AHu)

- 37 Ale] A2"e 2016 99 3,000t EEolA AW AHAFE 8.T%=
Z7F51e], 20224d0E 159 4,0009F G20 o]=

(£49f: Mo gy

10.06
R.0G

G0 w2016

m2022
4,06

.00

2= 1of 429 BE Ay 429 B M= TE MY A=9

.o

T2 53. I HVAC HIOI AIESl AlAEE 38 o MY

o AIA HVAC Aol A2 Folddel mat HVAC Alojet g oz e
AAFIBEMS) S 2 EREH,  20159g 7]lESE HVAC A7 80%
oor Wy oy e AAHED w2 FHES A2

- HVAC Aol 20169 949 80009 Zjold dFd AFE 10.8%%
Z7Fsted, 20224d0= 1759 1,0008F E&fof o]& Aoz g

20) ATNEETAZAG, 2018, HVAC 0] AAA4, marketandmarkets 4] %14
21) AFNEETFHNEAG, 2018, HVAC Ao} Al%AI%, marketandmarkets A ¢1-8-

- 119 -



- Hg oYz ] A|AHBEMS)-E 2016W 249 2,0009 g oA
ARE 12.1%2 Z715te], 2022d0= 482 djof o] Aoz AW
< BEMS AIRO] AEQQIOR= ROl H20| I8 ALK 7HIQE MUKl 2
2| Q23 SO M A 2 AlF H2 42, A= . )= 22
2 M2 0|ABIEIA M2 SE02 ZAl
20.00
16.00
12.00
8.00
4.00
0.00

18 54. M HVAC KO AIESl HVAC MO AlES =232 72 &

o AlA HVAC Aol A2

HVAC H 0

Sl Wt FEE

=T ofj L X| 22| Al A (BEMS)

SAL0l et
=2 ol X2l e

A8

W 2016
H 2022

EREE, 20159 VlEeR S UEC] 41% oleR M B2 Hegs
2}2]22)

- Adg ABRS 2016 449 30009 FEolx dAFd AFE 11192
S7ksted, 2022/ a0l 839 50005+ aje] o] Ao HYE

- Feglg AES 20169 329 20009 Gl dA¥AF AZE 10.7%=
S7Feted, 202296l 5991 2,0008F 2o o]E Ao Ay

- Adg AELS 2016 189 3,000 oM ¥ AFE 10.1%=
Z7Ysho], 2022d0ll= 329 50009 Eelo] o] Aow AYH

22) AFMNEEFTHNEAG, 2018, HVAC Ao} A%A1%, marketandmarkets A ¢1-8-

- 120 —



(Etel: A9 =2a))

9.00

8.00

7.00

6.00

5.00

4.00 -

3.00

2.00

1.00 -

0.00

¥Ye we FHE Yy

= 2016
= 2022

o A5y AHIAZEHAMD, A 20159 1239 4,000%F EE oA

AHAGETE 9.0%= F7Istod, 20194el= 1769 el

o Aoz

AP} THRL F LTH A 4Bo| 1Y R0 58D

- E2HL 20159 469 79808 GelN QWF AFE 21.2%2 ISl

2020dell= 9691 1,0009F 2o o5 ZAow AT

- AElAE 2015\ 439 48008 GElolA] QWA AHE 10.6%2 F7ISH,

2020 0fli= 719 8,340%F Heof o]E ZAeor AT

- fufolat 20159 100] 4,090% Weleld AWE HAHE 15.5%2 Z7lst,

2020@ 9= 279 2,680%F o o]& Aoz A

o A5Y APALHAMD, AFS AAR wet b, SE A7 wEE
TR 5 9o o] F, Avjuee] AF Furt g 2 Aoz hehday

- AAE A 159 A1, 219 "eE of 8o P £Ed

,

e o) 28 ol TR

7"|./k u] ]:4 1:!1

- A7HE AFe 15URE A¥d 133%2 A% 209 399 ga e

34

23) AFANLETLREA, 2018, A5 AAU =} AA, marketandmarkets A 21
24) ATAVETAEAG, 2018, A%5F BHAze} ]75} marketandmarkets 791

- 121 -



12000

10.000

8.000

6,000

4.000

2,000 -

123% 4,0009¢
2

2015 2019

J8 56. Nsd Z& amet(AMl) AlIE
(erel wer gy ) e

4,500
4,000
3,500 -
3,000
2,500

2015 ®2015

® 2020 2pna

2020

1.500 -

1,000

7t ol 45 0jg 57| ojg

< Xsd A& A= MFZoE MA AlE >

@ ADIE L0l 2| 22| Al AE

o A AARoR smte AAAYABYAAHY fest AEHom g

-ayeAer AU AiElyg ASE H AABANYAE A8t oAHAAH

Aafolm, AA AR AATFRLE 20149 35629 <@z A¥Td

BYE 2T%2 YT A FA

™Y

%80 g a7t F7kstn glonl, wEel ouAY nZW s|EHs
gsstsl  Slstel  AEBelMel  Aute  AAeUAAAFY  Sast

AOIE ATHAUUXIZEIAIAE © H==22] UK MHES ?loi AHAUUHKE A= Ul &
= &l AIAEL ESAR! NUX A AIARES =6k Jl=2 HUXl date 20X
2 s NE

018 a2 =UsE <&t U=, &, Als, Mo, 22

- 122 -



- AA AAAAA] AETREE 2013 3,1249] g, 20149 3,5629 e

ol2H, A ARE 24.7%= FAAIL Y= FA

@ 1=8 A=UALH, 2F S 24A

o LRg AHeW MY PR Rgf: SavEAR SE 94

AzoUAd=Ee] ez 27 gdid Zez o=, AA =

- DEE AFeM Arge A5B9 oNE $T A 4T A4

AL B d 9 AH 8 FThe web AlA =M AR AP 20139
1,1609] &l o]211, 20209l 2,5409] defo] @& o=z MY

- SAAE AFe] o AR A, Y, AHFE 9 FA AdEel dig =4
ASAA 8 TR dst] AA =4 ASAY AFES 201449 12.81%=
715590, 2019d7k4] A8 JFE(CAGR)S 13.21%00 ol& AR o=

- AA BEAEE A3t 7.1%9 AFER 20179 2,2309] EER7MA] AR

- DR AW Ale FPER R vaMEAy 2% 9y
Azl AZEe] FHOE =MAZAY D ouA T AFFRI
FHE2 ZoNte] wet 1 Fust gE Aoz oy

I~

o AlA 2 Aol AA®E AR FEE 20179 149 4,6009F ZE{ox ABF
AEE 17.82%= F7Fste], 2023d 384 6,700t EHe ol AHo=

Z1}25)

25) ATFMNEETLAEAS, 2018, =% A A28 A%, marketandmarkets A %1-&

- 123 -



149! 4,600
b=l

2017 2023
08 58. MAH =% RMOAIAE AIE 72 £ &Y
- odzl Aol Fasdol FAEWA iy dEolAd ouA dad =¥ Ao
Mg Elo] Zi&etey flow, AE Z2 Af Al odA] HE Zhed

Wol AASHE HlFo] 40%9] Sutsly] WEe] xW Aol AiHg g

filjo
iy
ok

QA 29 Y, At LED 2% A8 o

=4 5 B4 SHE A9 A 2 ALE AR 54
- LEDZ%e 474 BAAo], Smart Ap Aol UXZUE A5}
5 TrrR A7 5O nEAY W ATTORA ZE A

ol ZEA A2 & e 7hsAdol S

Ct. =L Al o2

-

1) ZA| O|HZ| Al 3 L Mg

515 2 Y

s A AAHCE A BA EWtosA AntEAEZl SHiHI gk AR
Setel EF 20009 EFE AntEAd 24e FAsT glom, 209
150299 AFFET GHE Aoz A

- =AE RSl w2 ] 2 4309, oux A 5 BREAY @F

A & =A =A9 siEawctez  AmEAEIYE diFHded, ICTE

- 124 -



- =y = 20009 % AUOEAE

=
AMEAR AAste] M AWl FEo] B4 ARAE 24 33

- =4
4.64

o A% ‘149 AiEAE Ae] FRE 36EYoR FAH, 174
291 209 1502909 AFTFRA G4 Aoz A

&
unhsamn s A |-
BHRHLLUAN |

U-City B2 70094 (2008)

TE U-City 21| oy e
sse | 4399 A |
+EZD | 602 | o2 (2014)
admm | 84 X S = 93X 6,400%¢
T} 26} 9009
LZ Y= 6209 s
" O/AFR o (2008)

U-City %1 A 527} (2014)

J8 59. 2U ADLEAIE & AIFER2( 144)

EEY
160 151
140 - @GF-_*}__B;E 129
120 — " it
Pl o5
82

80
60 -
m 4
2
0 : ;

174 1843 19 2043 214

S

8 60 =W ADLEAIEI AIERE 82

71del A olsE A AAA H oY 3TIde] AntEAE JiEol

—

gifsir, AutEAE ARG ovx]  dd  Hosie LGREFE,

HPE AR, o AUAZE So] g

- SK9]

B sl AE S AR dAEe TIMeR  AUtEAEE

=
=SSt glew, A wuAF FEAR, S5 AutEAE MOU A2 S

- 125 -



Z]

-

o

LG-CNS=  AmEAECE  Fste] 20060 AdEduwzyd IZRAEES
AlFe g 1A, 4, 95, S 5 13719 AUtEAE 35 ZRAE| o
KTe dF&29 U-Cty -S4 <lZgt FHARl  Fofsielen, XS
AGusTAANLE, Ml deke FH8UY 5 5 8 olde A=A
4

= EAFEHFALH)= Aol 7,000 O] AFAEIE,
A EAK-Water)=  F4tell 129 2O ARRIH]

AOLEAES AT AE('189)

i
N
=
lo
i

- 126 —



H 56. =W ADIEAE HEALE OIUHXI 20F 012l At

o Z _ o
AL (alojgl) Fo 78 Muj& ¥ HE
LGRE212 12262 | « 20IEJI2S(FSCIT =4 W =8
HETIAL 168 | « Stl7|z0| 28IISE Lora 25 SA
Of ALIA| AR 122 | o«  ADIE J|RE AOIE ZCET
S 96 |+ 2O0HET2|S SW, loT 2H B2tE
SL{A|2E 95 |+ A ABALHEZE 45)
=7 52 |« H7|X} BT B ESS HE
LIEES 47 | ofuix|Riz] AlAR (T 23 B3E
2=27j|e 19 |« ADIE J|2E(RRAT|= ofPEt ADIE FE AlD)
cleu 19 | o UIEL3 onoff A9IX|, ADIE o|ofX| SW
ofxlAflole 13|« 2u|xe SUEH SW, HEZ onolf 2914
CX S{ENES RS 4| OPIZ 2uER) SW, o oS SW
LR ololohu 2|+ 20l RS
ol 2|« 2nlE meylzia(Me] KKl ofF =UEZ W)
T E A 1] e loT 2 BUE SHRETH|
TR ALSTORM(ZH LJiRI;II—\IH:;llPESf()ﬂ (IE;) OSRAM(=¢),
2) ds= oHAl AlY oig 2 Y

o = AlRUAMY APR 201449 71E oF 86X RS okl glom ARefiAY
oo} 5o Hg-2do} gl whet 2020 oF 20, 20308 ©F 505 = Sl A

- = o|A AHY 21%e HAEOlA AHEHA glow, Alzouzdgo]
HeEw S2vzt Azt ouxH-go] i 80%714 o] 7Is

- 127 -



- =aHe] AHe, A A=ovA] ZEFAE, AU, GATEEer HHA
AA7|EA o] oF 8.6 HFEE FA
- oz ARoUAHY oJFst W ARle Y 59 BG4St Ao
2AHoZ A wet I {E7F 2020 oF 2022 oo MY
03=
09X
1Ty
MBS —l 20@
L [ERRIER AL m.n E]'
73x (=171 202541) f
RS EENITH) m’ﬂﬁﬂm"-ﬁ’i%
GR/ESCO &8¢
1658 NEVE
8 61. =W HZHHAIEE AIEARSZ
- AFTA S A FY SAASE AFE 20304 632 FRE AT
Aoz HAvt
ASEAS2HAPAE 2030EDHK =24 - HIZUHHKIAS AIEAHZE AMSAHSEZ=2 MZUHUX
A=Z2 22, JIESAHF22 Jelc|ReeE St HF=2 &2t Al - THAHWUX 2&DX 3
O 222 ooz =3
2018E2H 2030ENAI S=HE MZ0UX HS5=2 MES2 & < 49723, HZ20UHA 824
HI AIECIOZT 2F 253 #22 AIA0| E4E 2oz MY
Jele|2Eel AE2 & 7-8X8 A2 AIE0| Y S48 Aoz o4t
AEZ 22 HYZLUN AIPEAES J|E A2 820l AIF0| IiE & 34X 22 &
g £ g8 ez MY
H57. 2 sMHASE ANER2
(Etopuare)
_ AZULR] 215 NERE nag 28
TE T REojx HA B ETI Jf-:gigg EIZUHAR AR
UE  ogps  BIps  opes B3 js=y  jEsy
2018 = = = - 7.314,867 35,840 3,495,140
2019 = - B - 738211 58,394 3,508,619
2020 - 9,272 646 - 1,645441 7.493,710 54,079 3,688,516
2021 — 8,458,234 - 1,409,706 7,595,265 49329 3,676,985
2022 - 7,728,540 - 1,288,090 7.687,902 45,074 3.822135
2023 - 7,090,989 - 1,181,871 7.772.545 41,355 3,895,193
2024 - 6,493,438 - 1,082,239 7.850,208 37870 3,931,033
2025 99,618,622 5,909,573 16,603,087 984,929 7921326 34 465 3,990,427
2026 89,661,650 5,318,911 14943608 886,485 7,986,049 31.020 4,044,506
2027 79,078,838 4,691,117 13,179,806 781,853 8,044,302 27,358 4,093,836
2028 67,663,126 4,007,982 11,260,621 667,997 8,095,681 23375 4,138,909
2029 65,036,990 3,264,906 9172832 5441651 8,138,677 19.041 4,180,264
2030 41,470,278 2.480,101 6911,713 410,017 8,175,335 14,348 4218136
. e (82,854,307)
- 497,125,840 101,458,938 51,066,249

128 —



3) A= AH|-Z12) A b al z{of

=2 O

rel
otor

D HS0o|HR| 22| A|AEI(Building Energy Management System, BEMS)

o = AEoURTEA L A2 d¥d oF 1~2% Bl IAe o=
AR, ¥F BEMS A o Aol met A 5 iz

2,

N
N
lief
i
%
N
il
N
=

JAFAES] 20143 FAfoA] BEMSAIAS 2017¢ 2,1849¢9 +Fo=2
30% AR ZAor AYHAT St=ouA]r|aB Y AW oF

=
1~2% 7378 dA& AR 24

|
(R R )
e
of
™

riL
e
=

« 7 19 01y DBASU BHSIH IDRBITIA ATl 35| HAE 2A0leHs HLO)
AAS
+ ABIXOR BENSSl RN CHE Q1410 HAEIR RYD, 010 D2t FRUHAT 22e I

=
MEH0IEE ZA 2L I AR EX 2JE s 2oz It

- Al Aoy o] ok QIXo] Wob diPUE  FE  BEMSTH
A= Qlom, z7] AR HAE  FaUE SHoR Z2IAHA
Agstlony, ¢ BEMS A St Aol wep AR, AHISDS,
LGz, SKeElE, ZAF ICT-HA, 28t S&C, KT, GSHIeH 5 ti71Hd<]

@ ADIE AL 22 A A
S AR AR A% fE SE 9le 203087 1115292 A4
70 :

2 U AAAZUA AFHRE QB 247%° HHES HolH

g
w9 Aer A%

Az Fo AAYAAAEHIE  FHO AR Ae AXEHY]
AH7F Bz Z|deto] et Ao A

- =l AR AHREE A8 4FE 24
ol2n], 20184 oF 2229 A FRE AT A

~]

%= 20143 °F 159
2 94

- A 2utE AU A] A2 RFopo] A2 A= Tle=d AF

o

- 129 -



Aggol o Hofoln], I A9 frigel ARy IYoR AR
]

- OjEeTEE =y ASAA A2 dEHEY] B ke E 2Rdy S8
F3o o 20159 269 ROl @skn 2017€7kA] A¥F
AHE(CAGR)Z 18.7%°] o5 ZoR 4%

-=U 7S e AETRE 20129 ©F 3,0009 €delW, 201249 7dRH
AYEN FRodAEessAes  wAd5s 24 AdW, 20254
A2 A A%5= P Fo AATEE S S A

- 20159 59 ApEE AFEC] ovAl der AAPIE F 3,000m oMl FE
452§ TR 2 BSAAEL A 10%0 Aekeld QARERAE

gndon AXdel sk olRzgom s GF WAEBPARA HA
o

0
Lo
1
Kl
fu
rOll

- dEe Asely Ade wviER olRsEe danEsAn =2 24 3

=9 ez =AASAA " oA we AEHRTL
wEER 7MYl weEr O ARV SEdiE Zle=R A4EE, dAe di7ld
SHoR -9 ¥ A SEE A FHE 9t B F= Ast

- dme A5y Alad FZO S Fa7|YY Tede dEeR e
AFAA, 7Y, ddmed  HAXN2H, 14F AAz" fE "
AEREs B AA AF s et 4 a7

20169, =l 2158 99 S8+ ] A5H719 243}, A=
izl ek HATIE Zihs

7893700 ¢]26)

- AU A4A7= 20139s 7IFeR A HF 9 57t WAl Fle
AlZste] 20159 AEH] 36% 57t

- oyzder AArE 7t

Az dLA 850 7t

ge A aTszel EopIuA

Kl
i)
1%

« 19798 0|2 A== HEM SI2FHE RES| Zatt Z2M 20168 78 Alet HEM o
SNz 20134 98 AR T 29%(0tsS2 JI1E)LE Bt

ell

26) SHHAA AT, 2017, AFAANFEY 80 A

- 130 —



g 2 dddele] AFS HF ol% AA A8d

AFF glol, Hx 2018974 AR AFL TS A

- 131 -



4. 7124 &F =4
7t &= oUA| MZ 7l

1) d5= oA 284 T =AY
o GREFRO, SILBRICO 59 &4 AEeits 294 dvgdds AT ¥

A st 5 BA7E A AW

1—

- m]=2 GREFRO, SILBRICOE H|E ©dAd] HESAIA Super-Ry e
A4 GG E AEste] AlE F

- Zolo]  BASF:= U EPS  EEA = Hz2 QAG  gadA)
Y| 2 Z®(Neopor®)e]| EIAC VS ez el PolyFR (Polymeric Flame
Retardant) S &85l AJ4Ak

- oA SOMFY+= (AhHX e A-s AL 2l et A A=At

FEA7|EATYol  FHole  C‘oFeteA]  TEEL <R HYAQL

o JFES] AMMAT, mZH|A], A2 So4 5712 pal dubaeias
M 8 Algko] o]ojX| i Qlon] ABPAAA FEo] Fe Ao
o AFE  oUA AR % WAE  eavleed  AFAAE A

=d4(PCM) A, 2, HAl, vtgA sz S-87lede] 849127

AT, AP, 9T YA 57 dBel AEBO oux TS nrt
FYA77] AT PAZA POMEBS 71E 24

S
i
=
=

T
[0
-
S
iy
o
o
[l
¥

(_)'I_I
1
30

« JIE WAIE 2401 PO 0|22 28 Al, JIliSesE HUXl 22 sits 2F 60%

x AL 2&(PCM : Phase Change Materials)2 FHQ 2=HS et 229
AEIDOF HEH (DX — A L= UM — DH)ole 2EZ A AEN HSEE Al
250 H5glol &Y (Latent Heat)2l SHEHZ 22 N& - &E0ls SEH42 28,
PCMS AEXMHN HEE 2, AAUA R - REHsE 29 0ls2 XAHAIA
AL Hug 2518 ZAAZ = UAS(Le 2= XAQ 2001 58 85 BR)

27) FEWUFHE, SEXFHG| S5, 2017, FAE3 o7 A% AHsed A58 A8 Ve

- 132 -



. Heat | & Heat
stored released

WINTER

» __ v
Heat - < Heat
1 refeased | rlem_ml:ed
R R N
SUMMER

g
* Comfort ;
:  Zone :
TammmnagEnan

Qutside
Air

Humidity
@

8 62. A2 (P S 228 24HE | 2 UK HE

il

2E7 #0bE o,
Bl gl

=E7} Sotd o,
e

\ 29t woru .
4E @ we

Daytime : Inside Cool  HISHSAILHY "h.
. Nighttime : Inside Warm - ‘ )
EE7} RobE o, " | i e
J EYE e = e =
F/ B

J8 63. A=2U 4Hs2E(PCM) 22 HE

- PCM2 3A /714 PCMyt 7|4 PCMOo=2 H&2=H™ @ vl=, F= &
Fa=oA  #Hujsty Qe tjEZAHQ PCM2 =, AEHHR71AD,
SHEADSE Yu2 o

o Paraffin Wax J|8F PCM 2MAFAM : Petrochina, Sinopec(Z=), locl(QI=), Exxonmobil,
lgiwax(0l=2), Petro—canada(IHLICH), Sasol(=0I2)

« Sulfate PCM DIEF PCM AMAMAH : Lenzing AG(2AERIOL, Nippon Chemicals Industrial
Company Ltd.(Z22), Elementis plc(Z=), Du pont(0I1=2), Alkim Alkali Kimya AS(E431),
China Nafine Group International Co. Ltd(Z&=)

- 133 —



- PCME JhEste WAe 15de JHoR Am

« Mricronal POM(SE BASF) : A&EO|A Tt

+ Energain(0l= Ou pont) : M2

« Fatty Acids JIEF PCM AMAFAT : Akzo Nobel(HIZ2tE), BASF SE, Arizona Chemicals,
Eastman Chemical (0I=2), Croda and Oleon N.V.(&D[0il)

ri
[
i)
|m
ol
=
i)
o
ot
o

dHst= WAl PCMe Aest sk WAoz HWsiEe™ Du pont,

=
BASF 50| &40l 7158 PCM 445 7h2e) Hofstn 9
AME 21C~26T AOIUIA &0l 255 £&8Jksotd e & MH SgH2

POM Z=0ls HE WE MO0 €2 HEE A

|
(Macro—encapsulation), A0l 2&= 20T

» BioPCM(0|= Phase hange energy Solution) @ WSIES =01J| 2ol olgt &M 22 Ze|

C
ZIE0 PCMS LS BHAl(Maro-encapsulation), AB0| 2&= 23T~29TL

FUe FHOE AZE PCM 4AE ol8% FaLE 2 wuEA,

_E_E-EIE { u—mn? =
] | & XY
— |
i Maxit-Clima Gypsum
Mz g  'Weber Mur Clima dy Kima 54 TYNK ENERCIEL
Plaster Mix Plaster
(8l Z= A Saint-Gobain Weber(52!) | Maxit Deutsch-land(F &) CSV(EEtE) WINCO Tedhrdoges SAS ==
MiuHE !
P
e
(" & 9) Knauf PCM Smartboard Thermal CORE Alba Balance Plaster Panels
(M = AH Knauf(5 <) National Gypsum(o|=) Saint-Gobain Rigips(2 ¢ )
g2e 3 <
/ Il Sl TS
(HZ H) Rubitherm FB ThermaCol ColZone ceilng tile | Eco Building Boards Energain Boards
) Datum Phase
A Z=A =4 = of o
(Rl = Ab Rubitherm(=2!) Change Lid.(2 =) Armstrong(& =) Back To Earth(Z=) DuPont(T]=)
ko x| li
2 E3
Charleston, SC Installation | g & ‘
(HZ H) PCM Enhanced Celulose Fiber Insulation GLASX
(® Z=Af) Advanced Fiber Technologies(o|=%) GLASX Inc.(A%1A)

— 134 -



o PCMO| =4, tl= T4 PCM 83 457 A A7 Zleigol
o]Folx|al glom, X AHACRE PCMES HEFEol A&t A &3

‘I

J

- 592 Ao vz dAFZEIOgA ‘el w2 HUFEE PCM
AL, AlE, ZUEE 5 A5 d+FE AWL(13~°16)

- dl= DOE® Building technologies Office, Solar Energy Technology
Office= &= 9 HYYE %€ ZA= PCME 8% 5oz ‘1334 H
PCM Y8z, &5d7Id
AFAE= A|E28)

AaA, AlgdEeld =Z=IdE A Tl

-
-
-
-
_ /
- t/
-
— - /
ar—
1
! b
I
(B I
’,"" -
g
== =«
= It %
¥ =
i T
- N
w ol " —~
By —- BN -
= ) ( ‘ '] |’ 1
Energy Systems Simulation et
EnerovPlus

10/1/16 11/1/16 12/2/16 1/2/17 2/2/17 3/5/17 4/5/17 5/6/17 6/6/17 7/7/17
Reviewing Prior Implementation
Developing Proposal for E+ Team

Implementation

J8 64. O0E H==E PN ds&4 AIZdolE 2
- u] WA gistelAE C00ERE PCMo] HEH HEHES #Ael dAe]
445 F7e FA= A5 sAPser clon, ot AlEdeld TIHe

A3l gAet AFel dAYE FA, 13 Yyt odyzx £ @A
- o] glojgl distoAE= mEtd PCMel Z3FE & aWE ¥7E  Metal
Construction Associatione PV-PCM ZA|EA|AHEIS 7iEF Fraunhofer Center

for Sustainable Energy System QG4 EH2 7ASE ¢u PCM AHg9] H|EEHY

d, HIHoME FIAH, FAST Sol PCMe AW A8

28) DOE EERE, 2017, Enhancing Phase Change Material Modeling
29) AZ37AAH], 2014, V= AWst EE A7
30) AZFEAEH], 2014, V= AWst 4 AT

- 135 —



ogx 27 mie o

e}
R

=

L AEE

o] PCM A1 A& Ape)

2= Whitehall Building
(= X 7| =83 T HE)

=2 Grate Pavilion
(MA =zch 24)

Hal& Casak

(do2F v =UA X P FE)

¢ BASF Micronal PCM X &

¢ RUBITHERMAS| Macro-encapsulation
POMR! CSMlcormpact storage modules)

K-I 9._

22000kWh

&4, Co2

o FE Ujwof
PCM X &
o AZBIE 400m2

o Ol{X| &H| HZE 70%

BASF  Micronal

o Hlgwt 5 ARES AE AEIAY Z ZE BIPVE JiEste] AAES
o]

- &g &82n9 Kromatix e 7|2 g ZEPV) e 10% w©lge]
TH §& S 7 oheRet A4Sl BIPV(e-Si, CIGS, a—S) AlAIE o

* BIPV AIAE) @ EH2Z OIUXIZ &IIE MAGHH AHIXAI S=06ks X 20 2= HE
B2 RS HAES ATMIZ AISots B 28 AIAE

- BIPVeF #Riste] Aulde RSt Aol HdE FHdislele 7ol
sfele AAE T gAY =sle ANE @A0IH, I Qo] 1ae AJxH
ol diet d+7F A3

2 QYA £8& ¥ E22 dUA FAGA AWEAEr S

— 136 —



oln

)
_Il_
~

e & =dolA o

fife)

=
—

ME 5ol o]FolA 1L

N 2g) o] F3

& "E2 A uXiblEgs 152

Al

=
=2

{MIOIES

D
I

E

KCC Ol=2et

e UW7ds A

—/

20| Rel2 X-

c

P

)
OIOIXICI (eGLASS HD) AZE 20| |el

Al

=
=

1o

00
Rr

ol

Soff SHTZE0] 22 PV HE HESHY

PIS 82 TT' 2 2&2| K2l A0l &S&3

O
fuy

=]

}.

H2E AAHEE

gt OfiLA Al

23}

as 3

o A
=T

180

| MIOIXIZctAE MOIKIZetAsE

A0]

et=ct

Db UAS

=21

X2F
==

=4 20% EZotls S GIUX

SotE

LHY}
oo

AZ,

0.018W/mK=

=4

A

Q|I|-ZH| Al

= O
==

2) A

b QI A|AE

Of

42 =

= O
==

Ol

o

e

oelm] o]

o)

rmtE B

Aol Festod

]|

dx9  axrs

- A

71a 7ol

AntE

B!

o

o

mj

wA= gt Ao
- wretA, loT7]9ke] i<

Astere

-

ejuAe7]Ee] 2ag

- 137 -



- B, AzouAdETde it uR WA Al ofet Ay a&et F3lo]

N7 eg Trat QW HE(AZ IS Al YSHTALE Mg A

" _ =W [=H0
: e &

s
ol G R R W T TR AT A
S AN T Y E]

W ol 48 MW B

TR
: L st

=3 =

.

o [FO—
SRS DA o | &
T B Ay fo

RS e AR TR DN 8
S0 i 0 HEN 1, A

g B 29 93]

7ed 59 Tle Ae FEshL e

4% U-value 1.3W/m2KFe] ARge] F=VdEolm,

O A 7~88H]) meddnt MERolFde Xt 3% fE, B TR S ARS

7S 7] g, WME AUl U-valued.6W/mdKg 36 ASY 71&S sHg Zow
e

-84 2 Ay, HEE ZES 9 AE2 U-value  1.5W/m2KHF9]

olg] HZ AMAAEA X 0.003 W/mk olste] 1A% TdA|

- BRE, BSRIA, CIBSE(F=) TolAd= HVACAZLHS Ae37r W A4,
Aadh 2AH A, e 9 4R 4471, Building Commissioning

Z1dnlo] A7 e e

rlo

714, Free Cooling system A7,

8 A2 ATALE 59

- 138 —



2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034
,\lrlvanr.-ad (R

I-lulnlan m.w

Solld state lighting
Organie LED 'R

Electrochromic Multi-functional [
windows { ‘R

Dynamically Responsive IR/ R Energy-harvesting R )
‘Window Coatings windows |

smart windcma

',"I! Currently in R&D (includes pilot and demonstration)
Lighting

( /" Currently commercialized (milestones shownare gl Hooting, Ventilation, Air-conditioning
 for wide-scale adoption) : ,

s Building Envelope = 3 " controls & Energy Management

Windows Renewakle Energy Application
% 67 22 AZAUAIY 7N 58 2 2= (Frost&Sullivan, 2014)
o oo|z] A W 247IA AFO F8 U|ed] vdA, S AA¥ T 18E
A2 9D QA ARGl AL AlFAI
s Heolgt Aoz, A=d Y 5 ME: 34 =09 d4dVle N

A

X,
ko
-
1,
rir
B
k]
ox,
or
P>
=
=
o

ol
W,
1=
r
ol
g
o
&
o=
]
o
2
S
5
&
<

— Building Envelope Retroffiting. 3D 27
AA 7hst u A 71&e] /N

-REE e S ¥H e T HASHEE 99 +9 REs

zgste] Mz ¥E )Y FUSFOIE F2A0 EedE 29 A

g27h stR: B2 93 RES 88ste] Adon} u sl

- 139 -



.m _% i_ 1B -ﬂ %H %.QM
g - N — R
.n _l_—lAl L 1 o | i 1] .q ﬂ
m 2 e .-ﬂ ol N o
< o 1l i H <fu F N
() ﬂyMO _ _ i m — “_IOrﬂ
= " "B & T g
(=) o &
ok K e 1]2 Wy % o)
- 14 it i LN R e g
= : B : thd o
~° Y S~
T N — o W I
e &y fadl o
L T s T oy
s E g G
T m Mo Wm ~d
‘ =
i -2 A
3 e T R OB
110 ) «
)= o= T Sl
! N N
= 7 mﬁ T W = o
o ] —_— —_—
= = S B
B s ™ o = g 2§
© Wu o A G ﬁ_
" N = = %
ol | | mw — o~ op D
_z_o ‘OID Y vl __ﬁ ﬂvﬂ O_,._
= X T
T T N e
AL —_— —
of To W o N
1] T - )
@w £ mw i of- ﬂ"_w
- or ; < !
N4 m op M R
. o : W o o T
TP TR R
Mo~ SO N~ =
I F | O

171719

A
=1

il

e 3

=
-

22 oA

I

— 140 -

}

3]
s

9

[e]

=

&

[e]

RN

%32)
4, 2017, &&4 oA

1

gl

]
S

7}

2) FEAF



BATALAL of
folmele g4

el

S

Ho

o

A l:l]

5]

ol
Ho

REd

o= A

]

ofol=A,

A5}k
ofje} i Al

=
—

N

Gl

TR

<

ol
e

R=

-
o

¥

(e}
o

B

7143 50009 & RO

&

=
[}

=S ouA= A AR

HI
K

o
Ho

=

Al

=i
=

Rigid type

2t

xe)

es A

A

A

S|
=

P A A EH(BIPV)
gdl~) F-CIGS RE°] KomatixAte]

T

BIPV 7]& 79t &
=

- &2
- (Heke] AU Heist 2 V19K BE )

— (KIST) KromatixAte] 7|&S 4% 4

- (B] Power) E%F %

it

2
=

DSC B%& 7]

mmo
__i

_10

T

- (1 Z=)

2] Rooftop H& 7H/A|=x

B
AHE|
— 0O
22 ouix F7]

ha

at
2
F 2
— 141 -

3]
s

T

=]
=]

= CIGS
bl Al

=]

Al
2017, B&H A 242 9]

<

22 ojux| &

@ 4




AZAAD  ou  Axde] A Ralthgo]  bse  stolus
AN 2R A 58 S

-JlE AERO A, WY 5 BEAKs AW ol8T AMUA wHAA
A7) 7PeRe AESHS ARl WHAA X HAsk 71 Y £ F
@A, AU BEREFY/EFYAYARANE  AAEF LS
=5 59eqe A4 Folu, oF ZW/EW WAES BT AT
Sahs @ Al F4E Sojst e

- o2 S8l o ARl UTE I W BuiAsw avHe, WA
Btk A/ ARAIIA FA 28714 9 BEMS E@UlE 4o
=

- g3

gt

[

2857 Slaf et
sigtell  $1A|5te]  SfEo] Hol
7HEEE #ae] A (Venturi
AulgsF 675kW=RE Azt
AHEEFO] 13% A|F
249 I Bl (Pearl
BEsl= 4ol L=
Ao fTt

£

<

U o River

v

He %

AEg eR(Strata)  SE1=

- 142 -

e olgsio] A2 WEAMETO] 1392

=

o
G

effect) &

Tower)=

o=

S5 °

e AEstes A4

ol

St0IECIE WEIEAIAE(R)

[e)

A=

e =
1.3GWhe]

[e]
A



ABNAL FEFY G TRl qlovl, AE AR FaRst wFe
Yelo 97 B2 9dse] B4 stes 47

- I=HAlop  AZREE] 20208 ¢y QD HEHHRY oA

-

E](Pertamina Energy Tower)= W Hoj7] Fgo] 4w 7|{R=ERYH FE

o2& WAAZ|E ‘wind funnel’o] EUE X2 A

g 73, HEZEOILE WX EH
- o Zetont  ostAFLAHH(Oklahoma Medical Research Foundation)2 24m
wolo] PER SR 292 6m Role] Wald B 4% FUd

Z 1871 AAstglen, ol &Fall Az 85.5MWhel AL Aitste] A

o FUS A%, AAA Azeldd A%E FAL 9Y ad-29 98

— 143 -



A A" tiet dedog ¥ Art S QS

- AR Al oo wEW ARAUA HHE FE HEE dY
AS5EAH] tiE] 30~40% o1de] A7 F7te BYEE Aoz dHA S

- Azev] HA5E ofF olFelE fside FAMIE 20% FUHEE sEClA
TFAsk= Zlo] ﬁl&ﬁ}‘% Azol vz A5 FAEAE HES AAHC=
w5l At A2 S NEEA o2 4%

o

H1

=R o 2teE AlZd0ld S7e 280 +dEHD
O

MRl 220 0IXl=
PSS

N o|2+
4 I_D
LI SE& 2482 AAE Y 2= 0

o

e

], o] B

EETRE 23 Tel]

a9 75 827Ed v EEHE@EAA7IEdT D)

« HZ0UX 2== HIS Z2S o X, £41 AIAE, SHIAF S MZ20UX 824 0B 2
viEsdy 28, j*’Q/\I’“LH e REHE, MZ0UX 2N 2428 g S= =
HIZOILR =S 2|&s A7 231510 US

H

- AzedA  wge]  mjAB-og
Azeix A%E 7% 24 9 Axde tid HHs A7E FA54 g

A

OII

re
vy
it
N
N
it
o
HT
n
r d
)
N
Q,
o
i)
Fo
l
ol
l
5
>,
)
HT
r
2
oK
rlo
=)
if
S

- Az ASFE wEs) oA AMAA B AILHE AHE AAHE R

AZ WSt Aolstm, Awe Asu A

N

Ir
2
)
_o|ll‘
e
E
rhu
rlo

34) FENLTAN/| &Y, 2017, &F o] 8L AT F22 quA FAGA B7eNLE7 S

- 144 -



TE Al2g & AlSE 2l Sd
L | o XEEE HESH WAldl i BEY s Heal
TMMAR AR A AR | T | wXMHOl CHE 712 £ AMEEZ| BEFD MHYAHE M
- L HEEE 5 HEZA 2T HE B

o & AHHE ECHE ARY9ITY HEHS
RESERE oIIEE 5% 740} B| go} HMA 2 sl glo
o, 291 F AlgM, 7N, SME S E W8 s

o SMHE FOHETIE fsl SHEEXHE, FTTHEEHMES

—— —
e | saEes gl mel HE B2 M0 AWYE
=t e AR LT H A A : Fg
THRRRSh, | EEESSHIE ONEesY KU o e Tl
= |2

- KB/ BEY/NYE TLEE R0 SMHE Y NS

s o XSl 013, GROIE

= X = B =1}
I L S 9Eye S0l zzE AN o
s UH MFEE 7S
= TS| ofei MEHRS TEUSE BAl B8

= o TEH Aok ME HFE FEE FE HE 22 dolM
i s Z HEHEE HZeln A HUe LRkEeolM ool

Ll BT Y nj = 3 o
sSRNTisRERY o SIROILRIZEIIAN BE|SH AU 2SR K AENEE
sl LRiEE EHolx|E 238

a8 76, =W HiUX A=K 22 AIASE SF

o ‘DYA(wellness) Aol 170 7|F 422902 AA A 5%E AHA|IL
Sk Alg7laworz MEA ibdo| wet AS-TA] ZoflAk ol A8
71/ R ASAA mhglo] B

- A AYs Hoks AR BiEo] AR Rt AHE AKSSE] Sleke SAeE F
871e] EoF & Wl glom, duA 245 TAR= “eFd(Environmental)” 20F Uef] 291

- Ay A9 2T HiEe Ad 37 4% WY =3k oyA At 5
AetAd-s AQErt 9 A Zoez, 39 5 WPAAE FAHeR YA
Fol7b &Hs] AEHI Sl

- #]7 9 Foundation of a Healthy Building & 942 AT &

TSk low, =l A FQl HeE Rl JISAALLY FE AS5EA

| AEstel ARIAl] AAA e HasbleE: f71402 A

S
Al 4 Qe 715 nhdo] de

— 145 -



GLOBAL WELLNESS ECONOMY:

$4.2 trillion in 2017
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$702b $5895b
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o) and (ZHAIE or UEIE or (OIHX] or &€ or T or 7)) and (Ms
Mo B or Estor M@)o (AAl or

AIE2l01M or 0fF) and AR and (MA or HFA or ZHAA) and ad >

(building or construction or hous* or architect= or offioe or apartment) and
(design or simulat+ or predictx) and (passive or active or ((energy or heat or
dlectric) and (performance or efficiency or consumption or demand or product* or
generatx or loadk) or ((design or simulat+ or predicty) and energy and (productivity
or hebitability or amenity)))

T = (&Y or 24F or A= o TH o FE or 3 and (OIHX] M=z o (&
€ ad (&S or 2T or 7<Hﬂ*or = or BV| or %) or ENRE or ENQF 2 or
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energy management and ad > 2000
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building energy management and ad > 2000
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