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1-4 & HISEX| AR, K[&7H55E ADLEAIE] Top10?° (2022. 9. 22., @3 2 29

EA| FoUE
* ADIEAJE] MSIS 25l 20183 ‘ADIEAE| F2|5 A& O
%2/5] - HENSS SotY CXE Qlmat SMA7|D "ADIE T =j
- MA +Z9 tE WEY, A&st WSHA F=. dHYN M8 80| =2 AODEYY g
AAR QL S OX[E QZet: g
* KIBTESTARIS 29| XX|, “HE AOIEAIE| O{YE 2019 A S QIZ|Qn} 51 §=oz J|1=
P ASH MF HE0M XE7tsHE =017 flof SAlV[El AQE &2M88 &S| NE
T - Al SEE= 204097HK| T|E EXEE ZH. O 7K SAHEE MAZES =017] fI5h 7],
HIO|Q7tA, OUX|IEE, Wi, ADIETDZ|E@aw), H7I2 B2 & S20M0A ADE 7|& &8
* SHE, HA GPSet 22 2M H0[HE UM OZ 0|25t U1 Aot -M2|7|Xz2| Sof
HAIZE MME Z &8
S5 - o[of 2N WEHFS F0/1, 7|2 HAHEE MY
- '26E7IX| MAON Msoz HASE EAE UENCE SE 4%, dHii=3s 509K atA
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SIAIRL BRSIHA EAQ] WE AJARIN QS OHEZAHO0M ZEOH LY =2 £t 25
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* SEHE, XA OEHT, ASAE #EH 7|29 4 A
- HER2 MA z109| ADEAEIE SHEHE MEH 7|52 0|85 HEUS AAH =
HH - st ABTXSANOIME RS 4 IS offf 722 8 MM JANMEZ MA z|He
HERS BER. HH2 75070 AL HEAIQ| COH A0 &Mooty =0, o2 HERZ =
ZANE 7l AHL B2 &
* 20204 O|F HO{SH= RtSAtS 70% 04 H7|Xt.
osz 2025 O|F0l= HM7|XP7t OfH AtSAH= FLOIZEX| O
- HEHE KNSAEQ 0|HS o HANMEAM, FEFAY, S= Qlot & FM Q. A=
E A9 2E FY0| AN HESA 7|, MEHYon7|ES MEotHA CXEs &3
YEm * X&7HsSE IHRIS 90% 04 AtE, 201 2 EA| 5 1219 24TtA HIE0| 7HY M2 X
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* OX|E =il 0|Z5t0d O|2HE CHH|GEY| @lgt M2 MAE|0|HE AEL| 2030 O+
AEYH - AEL HEM i 284 U1, SHHH0| Lot A2 USHCHE 74 AEL ABRE=
0|2 @lall 2020 72RH 100% AMM7ESSt S AESIHA HAHES 0 18,0008 Z=
* OFAJOIONE RUSHA MA= AJtE=E= 2030E7HK| Al 2199 80%S & Xist elgoz
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= ‘Decarbonising Buildings in Cities and Regions’ EI1AM? 27t2 Esf X[ TA| ZA SMHAE A9
EtEtA NMetg J|&0lg dMeke MRz X =

=

Ehohof| w2t SHE OECD 2 (28 Tohxiel: KIRD / S A7) '-H%% 25 2, silM, ZMsto] X|dnt

O & HAEZSS EHAHIEO| FHORM Zhst 40|

59

HES ™ M OLX| 2t O|ASIEtA(COo2) HISZO| HO| 40%E XIX[GHH [[HEE CHEA(OIA ET 70%2
XX|ot= HEE2 XNEta HE9|

2

Al i 170 SDG(Sustainable Development Goals) SHE & 3HH(Q1=9| Well- Being) o=

* ~30%: HE2 & 2T 2 2Y olHX| &8[9l of 28%E AX|ste] ZI| A o] ZHY siES axetsto gk H2Zt
M SZoll ALEE= 2Y oldx|olM 02 viZel 30%5 RHXI(IEA, 2021)%
* ~40% ME Y A &S =EetHE M MA o x| 22 Bt vl EZo| He| 40%E AEX|(UNEP, 2021)%

- IPCC’ Ugiet SN AIRSE2 OlliX|, EX|OIE, Mg, Al AH[XH, 1S 20kt 3 Z1ES 71y 2 852 XI5
x

Bel ® ATH HS WoSD FHE M olpis|
|

* |[PCC(Intergovernmental Panel on Climate Change): 7|&H
2 E ofolH*

loll MAZ[22]17(WM0) 2F 7l & H = (UINEP) O] S S2
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A
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- 3 R FE, oUX] HE 2t 7IH0| MH BXF 7|3 NS 2ot FEE WY
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ZH 73]

ool 2lH0|d HIEES SUEMN F™H M1 Jts
- D2HE AA| o, Atel ¥ AHHAAESe) FAF ZEZ2|Q0A CHYSt 7|0l 7|2 ME 7ts
- 01|I—1X| 282 Qo HSS MRSIH M3 =SXSH LX2IE MIE 7Hs4(0ECD, 2013)*
- ASB9 OUX| §8E B7HAZCZM OUX| 288 =0/ X2 UE OECD =Z7IIAM AlZst
WIOI olux| glzg 3H7E’3FL o =20 2 7ty
M2IE IR | - Of7) @ A9 RS Al 22 Q15 Zet U JpY AZO| JfM
FE M | x 77 222 M AP DMEXI(PM2s) HIEZO| 37%S AIX[GH, £5| THERZ J1HslH HEXIH 557

U M QS E(OECD, 2021)%
- NASZEE st ME4 Z2IUE FEHO| Zg SRS 4 Qg

- 00 REERlE0= &= 108 S A K| 2|H0|M HIES 282 =0|1 S5 Az2= 0|UX|
2| HIOIMS R A UXIZIE HESHE HS SHZ ‘2[:H|0|M Y02 O|LMEIE'E JHAI(EC, 2020)*
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O ZAI9 X992 AZEQ HEtAs} Yol 2[TM0| HiX|E HY FA|

- AE=2 U HIQE 20| M MA| EtAHIEN 28% +Z2| HISS XHX[oHX|TL,

CHEAIQl R M Of EtAEIEO0| I LSOl et ZHAl 012l X2 XtAIX CHRF Or0| Alg

» 2 T3 g2, 589 A=2M HlEEE 2AItA(GHGs) = O|AHSHERA(C02) HHEZE ZH2E 76%, 71%, 70%, 67%
(Greater London Authority, 2018; Tokyo Metropolitan Government Bureau of Environment, 2018; City of Paris & Paris Climate
Agency, 2020; New York City Mayor's Office of Sustainability, 2017)
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o £Q EXHYE: &kS 3E SOt 3,0007H2| AtS| ZFEH 3,6007H O|AfQ| 7HOI Z=EH 4l G007HS| St HFEX|Q| Of|LfX|
SEX0l JHX0| i3t EXIE R3lst= 6,6008F 92 2O 21 AHE(OECD, 2020)%®
[Ad] S8 2lHMS Soff MZE HUX| 45 =H| (22ElA| ZH(ot, FHLiCh
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* AN ouX| XECZ Z4Z0| RSt OUX| s +=0| CHS 2EUS MISI0 Y HZE oUX] SEE MXIHoZ ZMol=E FH|
» 2022E7K| 20%, 2027'A7X| 40%, 2032LW| S OHZ OLX| |
1. AN = A% A4GH NEYMZE O oUX] S8 7|E, MHA Y HES AESIES H|ELA
AE =SESY 2|E ErRls 5| dXsty,
* 2. OtEA| 2of7|8t: = HE 2 Fo A U ME F3| (HESE FHE C1F O[HZAMAL X2 7|72 HAN
HUX| XIZ 3ols|E AAMMOM, TLi 55,000H O|AC] 3RAES S
* 3. X[gQlg|e X[¥: 2lak= OlX| THA| ZEol| Chet A KRS 7HURT X7 |40t X[ XEX| S| RS XA
(712 AZO| M2 ARR XKAE O THE ZFH|E 4 UEE 7ME XY FT)
o (MT) HHFHE J2AYS MET CHE X|EARK|SHRHQ) SHAIM O|UX| KR ABOZ2 2019WEE 2032371X| OHA
Jgidg HE 23A 33 jeiuc) AMS FEctl, HEZ Aol AXIE| oF 17007 HEE HOE Fit
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[17] ZAHX7|HS, 2022, 2. X% HIXEX 245 A2
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 [21] OECD, 2022. Decarbonising Buildings in Cities and Regions

+ [22] IEA, 2021. World Energy Outlook 2021

* [23] UNEP, 2021 Global Status Report for Buildings and Construction: Towards a Zero emission,
Efficient and Resilient Buildings and Construction Sector, United Nations
Environment Programme

* [24] OECD, 2013. Green Growth in Cities, OECD Green Growth Studies, OECD Publishing, Paris

 [25] OECD, 2021. OECD Housing Policy Toolkit = Synthesis Report

* [26] EC, 2020. Renovation wave: Doubling the renovation rate to cut emissions, boost

recovery and reduce energy poverty, European Commission,
 [28] OECD, 2020. Cities policy responses, OECD Policy Responses to Coronavirus (COVID-19),
OECD, Paris
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* [6] UK Government. 2020, “The Climate Change Act 2008 (2050 Target Amendment) Order 2019
(https://www.legislation.gov.uk/uksi/2019/1056/contents/made)

[8] Z&A ME 2022. 9. “Loi relative a la transition énergétique pour la croissance verte (TEPCV)”

(https://www.ecologie.gouv.fr/loi-relative-transition—energetique—croissance-verte-tepcv)

o [9] Z2A HE ZHEAOIE, 2022. LOI n° 2019-1147 du 8 novembre 2019 relative a I'¢nergie
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(https://www.legifrance.gouv.fr/loda/id/JORFTEXT000039355955/)

« [10] 7|3HEERES, 2022, 10.(X3]). "SHAZE R|HHE MM AJY"
(https://www.gihoo.or.kr/portal/kr/cnc/cnclntro.do)

< [11] M™E21D, 2021. 4. “CCUS 7|&'0[2?”
(https://www.korea.kr/news/policyNewsView.do?news|d=148886348)
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(http://www.daejonilbo.com/news/articleView. htm|?idxno=2015839)
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(https://technologymagazine.com/top10/top—10-sustainable-smart-cities—helping-mak
e—a-better-world)

* [20] FAEIME], 2020. 9. "IfFA|, UCLG 4ot 229 Wstme g F3I
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‘= ALl F sMT|=3 FHEA A (Major Green Technologies and Implementatlon Mechanisms in Chinese

% WEFE
SHFEe =M J|& = atz}sto] 7Y

Cities)(CCICED, 2020. 9.)’ HEIAM'gzig Esf 7|22 ¢

=

# Ololl & ZARS o WEF 2UAoll =5& CCICEDZ} 27isk=s =4 7| & Jgidd

& LR MRPE LA, AL, 2, FI}
selsto] ZLE Lh8S U5 T XDt TA Abelel PE JRIWY BE 52

7lsg 2SRt &

* CCICED: the China Council for International Cooperation on Environment and Development

© 2=Y J2dd g ¥ F2 HBUE
O (1) CCICED2} WEF= 7|2H#st0f tiSE 60 =s47|s 20IS MHSI0 UE

=
- (60 ZEZ F0f) OUX], @dd, @ZLZE|, DEX0IE, GAlE, @AY =05 HI M==0tz MY
oIRCM, & HAOZ 4R} LAY, CIO|E AHHAX, =2tdH|, MelZet 435S A=

- (azdd 7|&-HE) 0|5 2 MEOAM= @UY BOIE TE XWHolo &3 J|&-X
> WEF BTM= J2ME B Jl2-N8 SORM GHRULX] UEnzess), QUSUHE HUBUHeR),
®WELL-QIZ ZAZ(WELL-certified buildings), @EASEIZH|(CNC™E HAIGIFCH, 7|El S5t 7|2 M XAt

GICT 858 7|=(Smart Grid, vPPY2 MAISIH ME LHES AMSHIXL S
* NZEBs(Net-zero energy buildings) / ** BIPV(Building-integrated photovoltaics) / *** CNC(Carbon-neutral communities)

© 1. [HZ0x| L] HE XHE olUX| 28X Y, 2%
X

O ZA|-ZH| Hite| =20 AN W2 2H20[0, =gt 7|=0] HEE &

FA

- (8) Z=20l 2Qst UX| 235 EASSID MUK X IHEAUXIE &30 KUK AQHS A}
o= SMAR=ZEM 7|2 S40t oY IO Xl 88 H= 2AE S 4HY 27E 2Lkt U=

>

2022 =0 | o 51 B EY g2 Qo ASKIS(Al) JIs 2EX Elol HB

- (HHZE: OlUX] AHIFHY) 7S 24D 22(0) TGE WX A= = OILX] AH] M| 40%(zz 20%)°E XX

=
- (IciE3) NZEB= 7129 OHX| AHIE 60%77HK| Y = UM, OIS SKo| MM oK Xfgez &Y
& 4 Q20| W2t Z22 2020E7X| £A 5,0007H2] NZEBS 7450 1432 3| 729 NZEB 3

=
HYUS |FYotl L 18 VISIE FEY AN2=E Oy
0 M2 2 Iy 2717t iR HOolet 5710] 7| X|H0| JESIEZ, HE

> (BHAH) S=0= 71Y 2t 5
I8k O Ko SR ZFE S50 oM, F2 X7 tUXEE FFS fIgt loT 7IE ZLEE

gH|2| RAIESet 7[=3H0| S8
> AAE) Sh=2 F=k= gl 7IEH0] =7t M| ZX RABIEE MZOUX LI X8 71Ent
2Xf-2Z- || EFapt 0[otH, ICT HW & HIAf Z0[0f U0 2 Ji= 22, Mg, 1ol 23
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o IEEER
O EA HZ ZM2 95t HZ oUX] LY AM2 SA5H| SE M
- (H&7le) 188 TS MEC=E ©g 3 J7|H 45 Zd} XA ME ZAS), F AAS S5t AP Y WA
- & O HIXQ J|sEME 188 dHUy S8 AY, 2UIEX| FoUXE &8dl= HE 2t K|, L
CHO|RE(LED) = AAH SO| LIyt AXl, B, HHIE OlR2= MUX|7|& XME0| ks
a8 2-1. ¢ 72 20} AR ze 324 71y
Ry 235 Honeywell (0|=)
HZojux2g ’ 8 vera (58
Q 2ofet s N TIE Warema (5%
ARt » 580 Mitsubishi ()
pSovi=l ' Osram (5
(B M) Sharp (2)
AT 1212 Tsinghua Solar (=)
- Econar (01=)
BRI SEIIUAY, HASARIAR, ABB (O1=)
o] 2 of Al ch 22| A %] M Ef Hof 132 Honeywell (0]=)
- MAESE) MA ZIZ/7100 St AHROIM 22E =7t= HE0M Uas BA oM 43S HINe=
LIM=0 0l2ist dE= MZE OHX| LF0 2ot HAOZ 0|01 &3 MAE 24
J8 2-2. &= 2)
2,000
=24
1,600
HZoj|qx[ud
AER 1,200
My
800
=X
RIS H IR, KISTI, 400
ool A ch 22| A x| M Ef
2012 2014 2016 2018 2020 2022 2024 2026
- (F=7|e) Es| F=E oot 20f= Wbt Z7| Mt A|ARES EZISHE HVAC(Heating, Ventilation and
Airconditioning) 22 UE AIZ0A HVACZ} XIX|Sk= HIS2 32.8%01 |4t
- 22 M= Oo|uX] 2F AFO| StiE+E HVAC 20F &2 715 A=z MY
- (BUHE) HVAC B3, A28 SIEHIO| Z2, 37| YRA AAHQ| ARIOR E4/SEA AAY 207
HAHE 7124 & X 224 7|YS0| 258 XA Y IHE ER
» £3] 322 F|EHE 3 He 7|&s =F2 L=2o olof 22 29 F==(F=ollHX|7|&ATH, 2021, 4.)°
- (EFE._WI%) 1R Z25l= 7|8 C10|7)(Daikin), 7F88 HVAC 20(E MQIStD AHK0H T2451H CHo|712 MiA|
19 XX, MEA 00AHS Sot &Y T2
* 20214 ClolZl MM 2 olof7d &2 24%, stst HE2 29% S7t.
20224 of &2 MA S7Ichy| 16% S718F 3= 5,000 o, Fdolele MA oid| 19%7F SItst 3,770 oz Fit
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NYCHA, NYPA and NYSERDA
Announce Global Innovation
Challenge to Decarbonize
NYCHA Buildings Using New
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Technologies

For Inmediate Release: 12/20/21
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Project Overview
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R38 Overcladding
Passive House Windows
Juliette Balconies

SYSTEMS

Centralized HVAC with Cooling
Riser Replacements for Most Systems
Full Building Sprinklering

MODERNIZATION

Accessibility Upgrades.
New Community Room
and Solarium

Interior Upgrades
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City Outcomes

e

Asset Outcomes

Emissions reduction

Minimize operating carbon
Maximize use of locally generated clean electricity

Environmental improvement
Minimize water usage

Minimize waste

Increase biodiversity

Socio-economic
improvement

Systemic value efficiency
Improve efficiency

User
satisfaction
Health, well-being,
and productivity
improvements

Job creation

Improve resilience Lower energy costs to

consumers

Improve grid services
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H 4-1. "= Oy S

d

A0
s

© [ME7|F] oA AFXIA(E=/5

/B 8 =

O (MBXIY) s 4YI1E0=-502) 7|

W =AlAle] HOF O§E 509~1%

- (HEAS 7I1Y £+ BA) HNE2 171 AE 5 16%usmE 7|12, 1
of w2l AN Z|¥E|AEo| 500
¥ Caveat. MAFZE KIET, GTC B/F7|IE(KSIC ZE ojalytA oz SHE XA

| Hu SH 0214 71%)
(S A-oist =A / %)

ooy 71 % b
=
- A=t (o b | MZE M=z MZE A=t 2=t o
1X 3% | 4,455,596 | 47,597 - 80 56.5% 0.9% 1.0%
Aol 27 | 1,763,116 16,385 19,100 657 6| 22.4% 7.2% | 3.8%
== 479,018 7,945 3,043 686 4 6.1% 7.5% 5.7%
=3 955,115 19,120 3,728 | 4,423 17 | 12.1% 485% | 48.3%
o 28 235,614 6,070 1,244 3,280 18 3.0% 35.9% 41.1%
37 7,888,460 | 97,118 | 27,115 | 9,126 45 - = =
B 4-2. NBXIY =40 2 ~ 5009 2 A (20214 71%)
_ . WEY @ 204
HHH YETH ;}E SM-ZERY
oo 20194 20204 =2 = =
aEHzoE .
HES Hxg | S8 oplazey 44976 5,747.1 122 | 125
YeEZUA ¢
HE2UA nxg | 581 mgonux 2.473.9 2,977.1 231 | 132
AR nzy | 58 | "SRR 25391 | 25275 275 | 114
= El nzxy | 58 | MSRNEEE 1,073.9 1,743.4 396 | I52 | 446
ojAAO|ER|H nxy | W aoezey 1,0233 1,506.2 460 | 1163 | 491
Z0H|A nxy | 58| wolezsy 1,337.6 1,040.6 629 | 1137
DN nzy | &5 | MeRNREE 955.4 865.8 747
HOIAHERIZE Hxy | 55| sy 347.4 465.0 1366 | 1433
ISR Hxy | §% | oomzey 3926 614.4 1041 | ts44 | 1091
L ALATY Hxy | 53| ooimzey 488.9 485.2 1313 | 123 | 1186
R




O (BYX|%) S M9IS(1x~502) 7|

- (HEMY 7I1Y & 8A) sE2 170 A= 5 6%aermE 7IE, 1= 28 7IY 374, 13 S 7| 58/Hcx=er) 28
E 4-3. 3 OjH] S sMMYH 20F 0iE 509~1x S8 7I1Y SA - tiXae Hiw SH (20214 71%)
(TR o -olst =At / %)
a2 [ _ 7| TH _ HEH HIS _ 7|1 & HIS _
= o Bl = O e = Oix Bl M= o =g
1x 28 | 4,455,596 47,597 | 107,909 80 2 3| 56.5% | 49.0% | 30.4% | 0.9% 1.0% 0.6%
1Mo 28 | 1,763,116 16,385 | 146,745 657 8 58 | 22.4% | 16.9% | 41.3% 7.2% 38% | 11.9%
BHfo 22 479,018 7,945 34,472 686 12 48 | 6.1% 8.2% 9.7% 7.5% 5.7% 9.9%
ol 2 955,115 19,120 56,270 | 4,423 101 244 | 12.1% | 19.7% | 15.9% | 48.5% | 48.3% | 50.1%
509 28 235,614 6,070 9,541 | 3,280 86 134 | 3.0% 6.3% 27% | 35.9% | 41.1% | 27.5%
eS| 7,888,460 97,118 | 354,937 | 9,126 209 487 - - - - - -
E 4-4. SHXY =Are 20 0fjE 1= ~ 18 2 7| SAH 0214 71%)
(Hl: 74)
A0 o153 of == EAl_x=HZ= 22 OHEH (2t9): 242
29 R x| Es | 7RE= =N-zEy P GTE S T
17 STEAIA 24 ES] o XSS 15 HE 1% = 60,308.3 58,698.3 64,781.5
30 ECT] 24 ESS] ] 2L BRI 1% =g 25,310.1 25.925.5 28,146.5
53 E P = ES] 4 REi B 1% =2 16,109.1 14,710.3 14,981.5
96 FE3E 39 HIZE el oh7 |2 1R = 7,557.4 7,208.9 8,841.1
101 =Y =T 2ot = HE Bl CH7 | 2HE Aty 120 = 6,748.4 6,143.0 8,510.8
113 O RIEMBLHO | 34 HZEY 1] SRk ERRARY 1R = 6,968.9 5,693.1 7,136.4
126 ZA™N =4 HEY 5l ADE/O0F2T2|1= 2R = 4,951.4 5,160.7 6,473.1
135 gy Bl HEY Bl AsYAY us Hx 1ER 2 6,830.7 6,025.4 6,192.4
140 Of| A Of| ZZ0{| O BFE= R 34 HZE 3 s s He 1ER = 4,618.4 5,432.3 6,043.2
168 QUo|u| F2jot Bl HEY Bl s s He 1ER 2 2,673.9 3,531.0 4,783.5
172 CHAEM a4 HER 341 ADE/O0F2T2|= 7R = 3,962.3 3,587.8 4,640.9
180 O SAFTAX] =l HZEY Bl THA40M| LA X| 1 = 3,488.2 3,277.5 4,458.5
193 AR a4 HZE o s8R us Ee 7R = 3,514.7 4,126.7 4,099.9
195 Ol A0 [M[SHO|E| 20 E 38 Mz o iAol A X| 2R = 3,402.3 3,686.1 4,096.7
215 SiLt Oro|32 Bl HEY Bl sy nE-HE 12 = 2,986.9 3,112.7 3,681.9
278 CI20|RE 38 HZEY 34 CH7 | 2H Aty 2R = 2,901.0 2,527.1 2,854.0
286 QEFH2| 01T 34 HIZEY Exal Itelaghte 12 = 1,752.2 2,184.5 2,741.8
288 SHLUTHE| 2| P = a9 HE 31 XsEAY us He 15 = 1,548.3 2,006.9 2,711.0
304 S 29 M 34l CH | 2H At 7R = 3,012.9 2,507.4 2,620.2
327 E| M| a4 HEY 31 ADIE/O0|3272|E 7R = 2,593.0 2,553.5 2,418.2
335 O|H|REH] = HEY Bl CH7 | 2H Ay 15 == 2,318.1 1,988.8 2,345.3
336 0|2 34 HZEY 3 JPAETRE 1R = 0.0 1,290.3 2,338.8
346 E|Oj0] RQEREE =4 HES 3l Ch7 | 2HEAre 15 == 1,925.2 1,939.3 2,276.0
349 M = MR 31 AsSrd-us -2 7R = 2,558.5 2,271.1 22121
350 IjFH=F 2|0t Bl HEY Bl sy us Hx 1ER 2 1,638.6 1,645.2 2,201.5
353 S=Lst =l HEY Bl J2INEORE 1ER 2 2,224.3 2,036.9 2,180.3
355 ASIIEE a4 MR 1] T ol X| 7R = 2,205.3 2,409.4 2,178.4
359 E| oA O] =l HEY Bl oh7 |2t 1ER 2 1,149.6 1,816.7 2,152.8
366 st a4 HER 341 S EREBRANR] 7R = 1,927.1 1,704.7 2,120.1
370 At Bl HEY Al Ch7 |2t 5P 2 1,696.7 1,814.8 2,110.7
383 Ao 38 HER 341 XsEAY us He 2R = 2,203.5 1,860.4 2,063.1
388 YL EMAS I 2A a9 HE o] KpagHied 2R = 1,564.5 1,440.2 2,041.3
393 SUUZ0E &4 HIZE 3 Itelaghte 1R = 1,912.9 1,600.0 2,019.3
431 = B HE Bl XsEAY us He 15 =2 1,642.2 1,714.9 1,841.9
432 REZYAXOL 29 el 31 WRYIEN] 7R = 1,788.9 1,914.4 1,841.0
440 Ef S ME = HEY Bl CH7 | 2H Aty 2R = 1,263.5 1,300.2 1,815.7
481 Sy = HEY 31 AL BRI 7R = 1,260.6 1,249.3 1,603.0
487 Of| AIL|X| A 39 HIZE 3 Az ghited 1R = 1,660.3 1,453.7 1,692.9
494 Y71 =4 HEY Bl Ch7 |2zt 1 = 1,560.0 1,503.0 1,651.3
499 L] 34 Mz ) s8R us He 7R = 962.2 901.1 1,544.8
529 3 =l HEY Bl Ch7|2HEAte 1ER 2 1,307.8 1,233.4 1,460.5
562 Of| Attt 38 Mz o o7 |2 E M 1R = 1,406.4 1,332.5 1,350.7
570 3|HAM =l MY Bl 2 R 12 2 470.2 1,244.6 1,333.5
596 3 =l HEY Bl s s He 12 = 1,479.1 1,494.8 1,261.1
600 YAZE I S| = M= =4 s8I nE-H: 7R = 1,908.9 1,202.2 1,251.5
607 [SES== == =l MY = XA s He 1ER = 435.7 362.3 1,228.3
627 Hidc) 38 HZEY 34 o7 | 2E M 7R = 22.7 497.0 1,185.7
642 XIUE| 34 HZEY 34 AYERA EZAY 12 = 770.0 760.8 1,154.7
646 Ao 38 HZEY 34 NsYAY us - Hx 14 28 888.9 983.2 1,152.4
651 HOH|QEAA 39 HE Bl XsEAY us He 149 28 1,359.4 1,168.3 1,144.9
652 L 2H|AH| 012 29 HE 31 Aty 13 28 1,119.3 1,007.8 1,144.7
658 O AFZ2AIH = HEY Bl 2 EUERAMNY 14 3 642.3 1,017.0 1,137.0
663 SAHE|Z o} 34 HIZE B oh7| e 139 28 618.4 783.8 1,123.7
669 HI=24 =4 M= e ADIE/Ol0|3272|E 149 28 1,294.1 1,122.8 1,116.6
676 SitiAlE 34 HIZ 3 Apaghited 1389 28 1,181.7 1,074.8 1,103.1
678 CHIO| &l s ps[E ] =AU KSR s - 13 28 802.8 764.4 1,100.5
701 Co|H&E2 M Bl HEY = A EYEZAe 18 28 992.5 948.6 1,053.6
705 Ao AR 38 Mz 34 s 1 He 13 28 857.9 784.2 1,049.6
718 srsistE e Bl HEY Bl <A EYEZAe 15 28 995.7 838.6 1,031.3
726 Ho[HO|HE[2|P= 38 HZEY B AreEgity 13 28 808.7 823.2 1,018.1
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BHF|H

O (B5XI9) HE ¥92&501=-502) 7|
- (HEHY 7Y = 87) 552 174 A= 3 8%lceonS 718, 1X 2 7IY K, 179} 2 71 50Mcr-an 2R
1o ]
=]

T 4-5. M2 [HH] S8 MM 20 I1E 509~1X 2 7|1Y S4 - tEe] Hu 4 (%ozwj 71E) )
Q| of2d-olst A/ %

o o= 71 = =4 HIS 719 + HIS
T = o 5 M= s 5 M= Ch 5 = o 5
1= 28 4,455,596 47,597 3B231 80 2 3 56.5% 49.0% 15.8% 0.9% 1.0% 0.8%
18y 28 1,763,116 16,385 12,8%6 657 8 50 | 22.4% 16.9% 50.7% 7.2% 3.8% 13.0%
SE= 1= 479,018 7,945 33,219 686 12 16 6.1% 8.2% 13.7% 7.5% 5.7% 120%

o] S8 955,115 19,120 40,778 4,423 101 183 12.1% 19.7% 16.8% | 48.5% 48.3% 47.7%

509 28 235,614 6,070 7,373 3,280 86 102 3.0% 6.3% 30% 35.9% 41.1% 266%
S 7,888,460 97,118 242 457 9,126 209 334 - - - - - -

B 4-6. S2X|9 SMAY 20F IS 1X ~ 122 28 7Y EH o211 712
(421 7H)
~ - Es — 782 DN QY (stok: of2)

29 oA L I E R S4-S=Rd 21 71 20199 | 20208 | 20214
55 O Z2H|H 55 HEY U7 ASHAY us HTAAH 1= 28 6,160.9 8,652.1 14,861.4
70 0f|O[X| 22Tk 55 HEY 07| ADIE /00|22 02| 1= 28 12,168.2 13,835.4 11,685.1
71 e 55 HE s471Y NS WE- AL 1z 28 8,482.5 10,307.7 11,685.0
109 LR2EA 5 B WY RS 0 -HeAAH 189 28 10,922.0 8,370.6 7,665.3
115 SKSI0[SAAAZION0 W 5 Mz 719 RS 0 -HeAAH 18 28 6,615.1 7,029.8 6,999.9
159 DL a5 HEY 5271 ASEARY 0E HEAAE 189 28 5,665.5 5,661.3 5,420.3
166 OfO|E| Bt H| 35 HIZEY SU71Y THA0) L] 18 28 3,953.5 3,590.3 4,885.3
171 MY 35 HIZ=Y S G718t 18 28 4,661.1 4,617.9 4,640.9
175 K|t 35 B 719 ADLE/Ol0|3272|E 16 28 3,150.3 3,618.8 4,583.4
190 gsHola 55 Mz 4719 A EYEHMY 189 28 4,007.2 4,187.3 4,210.3
206 2HZE7 | 25 HEH 401 MERA R E MY 139 28 2,470.0 2,869.3 3,902.1
224 CLES 35 HIZ=Y 471 NS US H=AAY 18 28 3,435.8 2,691.5 3,454.6
226 ST 35 HIZ=Y 471 NS uS ALY 18 28 1,218.1 2,565.8 3,441.2
234 ECE Bl HIEY 171 RSEAY 1S HEAAY 13y 2 2,689.8 3,405.9 3,319.0
249 0]2fLitcE) Bl HIER 3771 QRER] 139 28 1,887.6 2,669.1 3,164.5
261 FARHAT 35 HEH 5271 7| 184 28 2,439.0 2,042.5 3,058.9
268 IO AT 35 HIZ= 471y TH0 L] 129 28 2,236.8 2,617.9 3,018.7
269 PIO|HE2|AX a2 HES! 747 Rpelgite] 18 28 2,218.2 2,685.9 2,994.6
274 KSR 52 HE 747 THAOl|LAX| 18 28 3,685.5 2,490.7 2,943.0
279 SVRREZE|SDET20} a5 HEY 5471 JZAEIDRE 189 23 3,208.2 3,110.9 2,843.2
298 SO CHY 35 HzEY o71g NS S HEAAY 18 28 2,257.8 2,068.6 2,647.1
329 =l 35 L0H S AOHY S Apaghited 16 28 1,.362.4 1,549.4 2,383.9
365 sl 35 HE =771 THAYOl| LA K| 13 28 1.327.8 1,658.5 2,123.8
376 Bl 55 HIZEY 471 712 189 28 2,075.5 2,034.9 2,077.4
391 to|EM 25 HIEY 471 ADE/O0|3272|E 139 28 1,346.3 1,375.2 2,025.3
394 AT Bl HEY 57471 ADKE/O0|3202|E 1349 29 1,684.9 1,493.9 2,015.9
422 ArapEo| 25 HEH 5771 PSS NEERES 189 23 14725 1,515.4 1,877.5
427 EEE] Bl HEY F47|9 RSEAY DS HEAAL 139 28 348.1 1,118.8 1,855.0
428 34 5 HIZE WY THOll A 189 28 1,583.1 1,564.8 1,853.9
434 Q10| |2l 35 HIZ= 871y o7y 129 28 686.1 815.3 1,828.7
436 CHAIEM 35 R 47|19 ADIE/Oj0|3RI2|E 18 23 1,674.9 1,712.5 1,822.0
439 F0[0[M 5 B S471Y J2NEDE 18 28 1,193.2 1,508.3 1,815.9
451 226 35 [ESe 171 THA0] X 189 28 1,563.8 2,077.1 1,763.4
454 ST 55 ESe a7 ASEAY S HEAAH 139 38 375.6 653.3 1,744.9
476 LEIURES=EE] 3= HEH 5401 ADIE/Oj0|ZRI2|E 1H 2 1,382.9 1,500.0 1,628.1
479 JSRoto|3 2320t 35 B S CH7 gt 189 28 2,124.2 1,917.0 1,604.6
484 ] 35 B 3471 RS 0 -HeAAH 18 28 1,247.2 1,378.8 1,597.9
498 WASHA 55 HIZEY 471y NS us HEAAY 189 28 681.8 803.7 1,547.4
533 HYEH I 55 HIZE WY - EYEMY 138 28 934.2 1,627.2 1,444.6
540 A 35 HIZ=Y 871 AsEA 08 HEAAH 18 28 879.6 1,371.9 1,411.0
548 SRS 35 B 3471 7| e gy 18y 28 1,210.7 1,265.5 1,384.6
554 EE) 5 B WY NS us HEAAY 189 28 932.4 1,042.5 1,369.5
595 SN 25 HEY 4718 ADIE/OI0|32T2|E 189 28 1,298.1 1,252.7 1,261.6
599 MRy 35 HIZ= 471y ASEAY S HEAAH 18 28 979.6 909.5 1,254.6
603 HERATDAL|0 35 HEYH 4718 ENIEN] 189 23 1,012.3 902.6 1,247.1
605 YEEES B T 2171 S EYBIZHAY 18 28 624.3 898.1 1,236.7
654 HjjAOLT 35 TEAH|IAR 2719 7| e e 189 28 547.2 678.4 1,142.1
664 Of| A0 Z M 55 Mz 4719 Apleshiie] 18 28 4415 551.0 1,120.9
679 Ol AZ 2| 55 HIZEY U7 Apleshite] 189 28 1,349.1 1,351.7 1,097.3
697 HH 35 GBS S NS 0 -HeAAH 189 28 1,072.6 921.3 1,061.0
710 CHA0IAE] 35 GBS S271Y THA0] LA X 18 28 621.7 785.6 1,039.5
724 SSHM 55 HIZEY U7 ADIE/OI0|32 72| 189 28 1,208.4 1,104.1 1,021.9
734 S 25 HEY 4718 AsEAY uE HEAAY 18 28 930.8 837.8 1,005.9




© [ZM7IE] DYDY, MIZOILK| WY A JISEOIRH HMA Of} 20| M (E4-7)

T1ag0f ZAA ZMZ}
(O or =M or Tiekd or (B adi2 RI8P) or (Rt adj2 Zsh or OfF* or ADIEX or AIS* or 2P or MENHAXP or (HZ adj OiIHX)) near
=ImbN el (BIRA* or 7P or T or 22H or CRMICH or CHI* or 74 or 745 or ARA* or 7| or OIS* or TIKF or Z42* or Z4BS* or W or ZEHF 941H
or 7IS* or OFIEX) and (Fw* or Z2* or Hur*) and (X or A or 2K or OflEf¥) or TZ¥) AND (e04* or F24* or GO6* or HO2¥).IPC.
(T2 or =AM or RIS or (B adj2 ZEF) or (KIS adi2 El&h) or OF* or ADIE* or XIs* or QEEF or MZOUXF or (HIZ adj KILHX)) near3
EqQF2 (B1RA* or 7P or TU* or L2t or CHMICH* or CPF* or 74 or 743 or ARRA* or 7[R or OFS* or THKPK or 242 or 52 or e or Fef 95771
or 71=2* or OHMIE¥) and (EHYZ* or BRI or BIPV or (building* adj integrat* and photovolta®)) AND (e04* or F24* or GO6* or H02¥).IPC.
(T2 or =M or IR or (BRE* adi2 ZI8P) or (KX adi2 ZI8h or OF* or ADIE* or Xfs* or Q&2 or MZOLIXF or (M2 adj OI{X))
PN near3 (SIPA* or 7F* or S or B or CHYEH or TP or Z74 or 78 or MA* or 79 or OIS or TRF or 22 or 252 or e | 1897
or FE or 7}=2* or OMIE¥)) and (KIZ* geotherm*) and (g teb el HEATING* COOLING*) AND (e04* or F24* or GO6* or HO2¥).IPC.
((AZ* or =A* or ZIEHE* or (B1H* adj2 ElsP) or (RISH* adj2 Elsh) or 0|3* or AOME* or X[S* or Q&2 or HMZUHX* or (MZ adj Off
LHLAEEA | L-IX—DE). near3 (SIRA* or 7PE* or SL* or L2t or CHMICH* or 7 or F7* or 7F* or )\t—?—_’.\_:or 71 or OFE* or TR or 742 or 2 0007
HEZ* or LY* or FE* or 7tS* or OHLEX)) and (Y* oty ZEF 24% HBYef Z7IXsp SXI[* cooling® heating® (hot* adj ' =
water®) (water* ajd heat*) boiler* (air* near condition®) (air* near handl*) havc*) AND (e04* or F24* or GO6* or H02¥).IPC.
O K[| | (@ or =A% or ZIEA* or (8Z* adj2 ZI5F) or (KI91* adj2 T3 or O|Z* or ADIE* or X|5* or Q2|* or HZOIAXI* or (%
al 2 adj OLIXD) near3 (5tRA* or 7HE* or HLE* or Lat* or CHAILH or CEZIF or 24 or 2% or AlRA* or 719 or OKS* or 1.4047
= HX* or AS* or HUFE* or LI* or FE* or 7I=* or OHIE¥) and ((ILIXI* or HEH* or ML*) adj2 (&2* or SH* or H0{* or ’ =
DLIEZ | 2ES* or 4EE* or ZAI* or ZLE>* or 0IE* or ZE* or 2%* or AA*) AND (e04* or F24* or GO6* or H02¥).IPC.
© 7[El IP ¥ ™A ML
H 4-8. 7|20i8 M| vs O E5EH S =9 M)
=0f et AH| ol x| 2] /2LEE IR X Efr
AT A CHH A o | CHH T CHH | CHH
1979 - = - = 1 = - = - =
1983 - = 1 = 2 - - - -
1984 - S - S 1 = - S - =
1985 - S - S 1 = - S - S
1988 - S - S 1 = - S - S
1990 - - - - 1 - - - - -
1992 - - - - 4 - - - - -
1993 - - - - - - - 1 -
1994 - = - - 6 - - - 3 -
1995 - = 1 1 8 = - = 1 =
1996 - = - = 9 = - = 1 =
1997 - - 3 - 5 - - - 1 -
1998 1 - 4 - 6 - - - 1 1
1999 1 - 1 - 8 - - - 1 -
2000 2 - 6 - 10 - - - 4 -
2001 1 - 9 - 7 - - - 3 -
2002 8 1 11 - 6 - - - 2 1
2003 16 1 15 1 15 = - S - S
2004 26 1 9 - 20 - - - 2 -
2005 35 1 11 1 30 1 - - 5 -
2006 39 4 6 - 26 4 - 3 -
2007 36 1 4 1 28 - 3 1 7 -
2008 59 1 15 - 24 1 8 - 16 1
2009 77 3 32 2 39 3 10 1 56 6
2010 147 12 112 11 63 4 23 2 102 B)
2011 101 9 69 8 39 2 13 - 65 6
2012 98 13 77 10 41 6 13 4 47 8
2013 101 4 80 7 48 2 13 = 45 4
2014 110 17 89 7 44 2 6 1 47 3
2015 144 14 105 9 81 8 3 - 48 6
2016 114 17 81 10 55 5 1 1 35 6
2017 157 21 116 9 68 10 8 3 66 12
2018 144 4 119 5 57 1 18 1 74 3
2019 211 13 148 9 65 4 16 1 103 5
2020 191 12 161 14 72 5 19 2 127 9
2021 157 7 105 2 40 1 23 1 73 4
2022 24 - 14 - 10 - 8 - 18 1
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