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Institute for Climate Change Action

. e J|= 2EM (2016.12.) 27%0H2018.7.)
22 (BAU) A=Y | BAUI | ASSWEY | BAU |
@=2) u3E @%2) USE
M 481.0 424.6 11.7% 382.4 20.5%
ne 1972 1614 18.1% 132.7 32.7%
PN 105.2 79.3 24.6% 74.4 29.3%
LT e 20.7 19.7 4.8% 19.0 8.2%
R 155 119 23.0% 11.0 28.9%
ZZ .7t 21.0 174 17.3% 15.7 25.3%
g=g 103 103 0.0% 7.2 30.5%
(&rd )
et (333.2)! —64.5 —237
=N
assc ag —34.1"
EAIARRL/CCUS - —28.2 - ~10.3
e —221
4.5%
2onEE - —95.9 11.3% —16.2
7|E 2pAS 631.9 25.7% 574.3 32.5%
B 850.8 536 37.0% 536.0 37.0%
HD: 1 HESS HET(333 245HE)2 M7 U B LSO Wet SEE HEZO) EREI0] B AME, 2. MRS 25 23 THNIE B, £712US
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2016'A 7|= O| LotEr4 HIE S

&% 1278 FA=2| NDC H|
T al
< © NDC ==7t7t 2H5H= 47|02 (Nationally Determined Contribution)
guz | R SHONSE | =msy | sees | smes 251 IMM | LULUCF
3= 13,030 otz 2005 2030 —60~—65% g els A= els
o= 6,490 Esin 2005 2025 —26~—28% =g z3t
sEdY 4,450 Esin 1990 2030 —40% =g F= 2y
olE 3,650 et 2005 2030 —33~—35% Z3tIts Puf=Reres)
2{Alof 2,220 Mo 1990 2030 —25~—30% oz gle =3t
o= 1,410 Hoh g 2013 2030 —26% gt =%
=atd 1,149 Aoy 2005 2025 —37% Z3tts =3t
QI | Alo} 919 BAU - 2030 —29% (—41%) =gt ot
FHLICt 891 Hoh 2 2005 2030 —30% =gt =3t
o2t 859 BAU - 2030 —4%(—12%) =3t oz gle
ENE] 704 BAU - 2030 —25% (—40%) | =& IHs =g
BAU - 2030 —37% =gt ESCREEPS)
o2 604 1990 2030 +83%
& 2005 2030 —4%
2013 2030 —23%
1 IMM = 2HAIZHZ LIS (ZEHS| “=2| Z%”); LULUCF = EX|0|&, EX|0|8 B3} 3l AP (ZEMO| “AEZH”).
Z1:NDC = 2ZE(2018); 2016 0| AtStErA HHEZF: Le Quéré et al.(2018); 20161 24 7tA HiEZF = Olivier et al.(2017); $t
2HTA HEY = 2UIIA T HEME|(2018).
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203014 37t 24tA AXSHE HYS 9lot 7|2 2EY
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H2H(2018.7.)

20304 37t 247tA AXJE HYS 9l¢ 712 2E1(2016.12.)

S (7PE - 4e) B2 HAH| 2 SHE(MIHECO,e) 64.5 (A) | 2P - M) B2 MA| 4S5 SH(WIHECO,e) 35.8
I1Eg AXE HS(MBoLx|UY |23}, ME HEE 377 = L3t 13.2
JNIEUXE M5 UM 5)
NE AZS: 571|E S HuA3} 55 74 B2 St AFE M 7| E 2%t 2.69
A HE: CHEUA EH of| X B2 A 5(7b|F L 2.34
JE HES AFY 3.90
IEUXKE: x| ¥ TN 9.6 D212 2 ALY Sty 1.29
CSAXSE HETIT U X2 3.00
Wik MH| 9 JbH - AR T|7] 28 WM, LED - A Mol x| 23 Eif 19.1
A0 289t 5.76
HHZSHM W Mol x| 2l 15.2 THE AR T|T| B8 WM 5.43
1B 8 XHI|7|(LED 5) 100% =2 3.40
A R|(RIE-Ef L2 5) &8 4.46
AE 0 x| 22| A|AG(BEMS) 23 El, ol x| A2 W "ok 17 35
HFE NS S
Aol 145 e olmel o Bl M 2= 58 BEMS 4t 7| Heh &I 7|4t of 1.04
AHXIAISE 2LIERS St oflHX| B R 0.65
HEQlmet 2= gl HE XS O2 o X| A+ HEWHM RE 0.82
O X|CtAH| - CHE XS 24TtA AFF = (HHEA A, S E2Z|H|) 0.98
FQ 4% 2 HEY MY A 36.1 (B)
HiEMY =™ (GDP AL S)0f mE Z=zat 28.5 [ (A)-(B)
23 7IEt BE HH 4% S H(WIECO,.e) 5.3 (c) | 23 7IEt BE HH| 4% SH(WIECO,e) 3.6
LED Z83 125 Ba 235 LED Z% 421 MW EZ 5 0.688
LED 7I2E 516 MW EZ S 0.563
MUK M| B3 99 i%ﬂ% Mo x| Dx|o| &, K| AIA| MAH Mol x| Hu| Mx| HX 1.429
=
S3R2 oY XISE 2A2|H 2Et 3382 2N 3
AZE o Y3t 0.3 SZH2 NFUSE od M5 23, 7| = 33A5E J2lz|mYa 0.94
UZE 0L x| 22| A|AH (BEMS) = 0.6
2 45 STHET A2 B 4.45| (D) 5
HiEHY = (GDP ZAMY 5)0j 2 ZA=xza} 0.8 |(C)-(D)
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i) zero) ©4(2°C SHEALE|L | X[FE2:tst
2t AlL2|9] | 7]F) (OFMZEH =2H
20304 K| ALIE|R 7|F)
T ™M (A V|2 AE (A 7|2 AE 29 |0 J7|E AS 2 | 2030E7EX] | 2030EH7HX]
29 1% 1.5~2.1% 8s70M; | 3% Hs71M; BAU CHH| BAU CHH|
MM, 2020~30EA K] 2020~25EANX| A= | £ B0f|LHX| ESEJVI[EDN
MEHS YA HEHA 6% HZ. 159% HZ;
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Elmar, K., Christoph, B., Takeshi, K., Michael, J., Michaja, P., Miodrag, S., . .. Ottmar, E. (2018). Short term policies to keep the door open for Paris 6
climate goals. Environmental Research Letters, 13(7), 074022. doi:10.1088/1748-9326/aac4f1
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° a = _I?_ E 9_' Al 7|‘A HH The amount of operational energy used by a building can be reduced by
. F O automatically adjusting temperature, ventilation and lighting in accordance with
E' 2020 L'=I 0'" 97 how a building is used. On the basic level this could be as simple as movement
o sensors, but newer network-connected sensors and artificial intelligence systems can
GtCOze QE @ E = XL! C)X|E Xt 3 “learn” the use patterns of a building and anticipate change in advance. In this way, a
=le building can be divided up into zones which are only lit and heated when they're used.
=} What's more, such a system could interface with a smart grid - knowing to heat a
building, for example, when energy supply is high but demand is low. This would allow
° |_=| A building stock to balance out supply variations in an energy system with a high
2030 — HI-xI oo EH HI percentage of renewables.
Al =
2HIIA HIEE 52% N S I .
F Among the world’s existing buildings, retrofitting is a very important tool for reducing
|7:| emissions. Improved insulation, energy-efficient ventilation, smart windows, and

[
o
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olr
=
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LED lighting will have the most impact. It is also important to consider the emissions
BUILDINGS related to the production of the new insulation, ventilation and windows. Without
care in this regard, planned emissions savings can be lost.

) Digital i
Retrofitting The temperature regulation systems in buildings contribute a substantial portion of
greenhouse gas emissions. This can be reduced through investments in technologies
5

Low-carbon with low-carbon impact such as heat pumps, solar cells, heat storage technology

heating and and district heating systems based on renewable resources.
cooling

-carb. —
Lowcarbon Even if buildings were used much more than today and technology reduces the

emissions associated with that use, construction of new buildings will not stop.
Therefore, it's essential to consider the whole lifecycle of any new construction.
25 During construction, the choice of materials, the way those materials are produced

50

Annual emissions (%)

and the building process will have a major impact on emissions, but the building's use
phase must also be considered. In the past, less weight has been put on construction
and demolition emissions, but in modern buildings these have tended to be higher
and use phase emissions lower - meaning that the relative importance of emissions in
the construction phase increases. 7

2020 2030
Current emissions First halving

Falk, J., et al. (2018). Exponential Climate Action Roadmap. Stockholm, Sweden: Future Earth.
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IEA. (2017). Energy Technology Perspectives 2017: Catalysing Energy Technology Transformations. Paris, France: IEA 5 ¥ i
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2ot 7| E
AH= IEA-ETPS| £5

o
=

Ela Z8(“7Ig/HE uA”) | 7l&e olux| 8(“¢E ul HH”, “7]71/4H] =8 ") AAR/7BAY B 8(“7|2/HR 2H") MH|A 2Q2%
ot Y S UNY M| X|(BIRES, | RS S 9|T|(HPE). AL BtRA 7|Z(PH). HEHHBC).
iPV) DEE 77|71 (EA). NZEB Z2: 0f|L{X| A& At (nearly zero energy), OlL{X| £AH|ZF 2 | MEFA| HBHLSC).
HMEtA AR(HH S)2 ™ | Dm8 ZH(EL). (net zero energy), I X| &2k (plus energy) 21 E. Xsd AE.
2t e e 37| 37| EH (eHVAC) AlAE. oflLix| Hotdd 7122l S84 (IDP).
g2t HiEY =S olEt d | 22 XS A Hof A|A=(BACS). Al AZ(UP).
ALY AL, A T, SIEHE, 27| SX| oM 24 B WO 9| | X% Wit (DH/C).
MZI5HE HRo| oA k- FEE | 7] 0|8 Wk (chillers) CHA, CIXIH ZE XtE2t W ®Of A|AR M | L 0| HE(C).
7171, Figt, XIsHAYT| o ADLEDR|E, MEISHE S HIO|A|AE,
Efs #8% HA M& NEE FAOLX|A| AR, FHBHUH, AZHFUHM, B} WESHA|ZHH
8 M2 0|8), F7H HollAX| K&, MEIsHE e,
ADIEDR|E,
HE 28,
OuR| AHIY | X SH EHLTX| MK|Z T 4 | BAU CHH| OflLAX] H2h: —9.5%~—68%. BAU CHH| O at3pEr B S X2k —30~—70%. BAU CHH| 0L x| H 2 —20~—40%.
g U247t |k MzlstEl 7hE717|2] oL x|= 2 PH & NZEB(7|Z ZA2CHHI): —83% (78 H0LiX]), —50% (A8 | LSC: M2 AH|2Fe| o —40%.
2 HIEZ MY | oflLx| 22 BAU CHE| 2E:-45%; ek oA x]);
HREHBAUDH | —15~—58% FXf2] 2I|; —75%; A5 AZ 4N (DR): —40~—80% (FHE, RE);
HI) A7|MH7|: H|ch —450%; IDP: £|th —70% (2050L47Hx] 2| S0 ]);
HIEE71: —28% (2030L47EX], H); HA AZ 22 HBL{X SR X2 FE: —5%-—27% (ST
O|RAZET|: =S 2 0|4 B ), —14%~—T75% (4FA 2%).
oflof24: —50~—75%; 72 2= oflu{x| Xz
HE HEI): —50~—57%; (i) ST —50~—75% (SOl|LAX| AH|Z);
AP ARE]/DLIE: —40%; (ii) 353EH: —80~—90% (MUY Y +8);
24| it I — 409 (2020 A7HK], EV); (iii) WL A= Ch7H 3 —300% (‘44 ofl LX), —60% (4 ofl A X]);
IHE 247|: B 44 B4, (iv) A AlA: —25%~—50% (HVAC FIAl), —30~—60% (X 7).
12 "ok —30~—60%;
MZISHE HO| ol A et FE|I] AFBoE MU 7| WM
(7 1AL CHl): —80~—90%.
H8x2y = 2} b s IiM: 2ol X|H| 8 (CCE): 0.01~0.10 PH % NZEB(AIZ212, EUSt O|=): CCE: 0.2~0.7 USD2010/kWh;
USD2010/kWh. DR(M &M 22 0i|L4X|60~75% EZ): CCE: 0.05~0.25 USD2010/kWh.
DEE 7FM7|7|: CCE: ~0.09 USD2010/kWh/yr.
28me|(CB), CB: Of|L{X| o, O K| Ex2 24, 27 U +F Hol
RAE(AE) CB: 18%at, ZE XHMJHA| & | CB: 1, ofuX|¢l2/H Rz o}, Wit/ S, 8 | CB: 18 Jah, WA /AW g, S XAUHK| 45, 4o E JHM.
&, OlAR|EIZ/HRLIE 43}, | KHAIHA] A, 4ol F 1A, AE: UtS st 7| Z 2 0HH| Mol|LiXIZ 80| MOHF 7| oA X| AHIRF 242
AE: O|LX|F 2, HE gl AE: #t5(rebound) Z2t, D% (lock-in) &2t
Fa o= Hxote| x|t T 7| E AR | HeiH|E, K2 =Y, FoI-th2|Ql 22X, Al nHHstet Mz 7 | Of|LiX|F Ate| 7| BA| el At Tt HRolEY. SRS PR, 2 o], oM U HEF
of ot B3 =, 40 Hot e Al opEstel Mzl R, 74 X E 0|F. ool BE, sy Y
F234 BRAN|, A S UHATIX| 2™ | 32 2L, I 22 01FE, M2 2, A= UE 52 7|F, R hE, X2 2L Al BX3 HZ, ESCOs, LXK d2tA| | lAlets, WK, of x| ZHAL ofLiX| 2
AHUR| IR Sheh, Kol x| SH(EPCs), 32t | A, 0l XIS SRt 88 49| 2R (white STEA, U2 5 9 SSHIL, oluix|
off HMCHE XS certificates), TAIA|Z|0fl IDP X &, T HMBCH= ZEHX QA Ml S BRI, HRl ErAEiE R

Lucon, 0., Urge-Vorsatz, D., -+, & Vilarifio, M. V. (2014). Buildings. In IPCC (Ed.), Climate change 2014: Mitigation of climate change working group Il contribution to the fifth assessment report of the
intergovernmental panel on climate change. Cambridge, UK and New York, NY, USA: Cambridge University Press.
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ne
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M E Hio| o[ A

2l

121 2| B0l x| (MWh)

EAH|

2F H

O -

& 0]0]; 175 7t; =t

2030
2014
RTS 2DS  B2DS

5,733 4,440 4,233 4,201
13,201 12,860 12,286 11,479
25,830 26,813 25,457 24,432
38,228 43,129 41,835 41,724
6,393 7,008 6,935 6,956
3,857 4,978 5,163 5,245
29,802 30,190 30,082 30,082
123,044 129,419 125,991 124,119
4.712 4.600 4.207 3.898

dz

=
o

RTS(NDC) CHH| &

= & S0 X]
|:

stat

o
2030
2014

RTS 2DS B2DS
AEL 1.291 1.000 0.953 0.946
M 1.027 1.000 0.955 0.893
EHZIES 0.963 1.000 0.949 0.911
= 0.886 1.000 0.970 0.967
b= 0.912 1.000 0.990 0.993
Aol A x| 0.775 1.000 1.037 1.054
HE Hio| A 0.987 1.000 0.996 0.996
A 0.951 1.000 0.974 0.959
121 £ Z 0l K| 1.024 1.000 0.914 0.847
ESEER- B I LERE= 10




IEA-ETP: RTS(NDC) CiH] AZE
S Cx £|Z0f X B2

PJ (1015

2DS

Pl of T
02 4> 0T o

=
>

B2DS

2020
-3877
-615
-1025
-117
-145
-310
-1433

2020
-5814
-1649
-1186
-1520

-317
-584
-1433

2025
-18628
-3343
-3932
-3273
-981
-1963
-5421

2025
-27251
-8738
-6168
-7740
-2286
-3633
-5642

= 23885 toe)

2030
-44675
-9240
-8005
-1234
-2832
-5644
-11330

2030
-66044
-21522
-16436
-18298

-6853
-10306
-12085

+2F0FE £

2DS 2014 2020 2025
chat 0 47.7% 49.6%

ut 0 7.6% 10.4%

24 0 12.6% 105%[l  9.0%

=% 0 8.8% 8.1%

F Ak 0 1.8% 3.2%

7k8717| 0 3.8% 6.3%

7|t 0 17.6% 14.4% [l 12.7%

B2DS 2014 2020 2030

et 0 46.5%

ek 0 13.2% 14.2%

2% 0 9.5% 10.8%

=3 0 12.2% 12.1%

HAt 0 2.5% 4.5%

7kE7171 0 4.7% 6.8%

7IE 0 11.5% 8.0%

MY S7H2He/ASHP), 24 - ZE & |

IEA-ETP: B2DS A|LrE|29_| Off LA K|

AH| MZt ACkH 7|0 &

PJ (1015 J = 23885 toe)

2014
72 o]
I g
7|7|/é§H| 0
2 A
7| WA 0
7|E} 0

= |

71z WM g BL 7171 /28 28 JHdnt A=

2020

-3,377

-4,949

-4,054

-1,576

2025

-6,542

-8,893

-9,433

-3,480

2030

-9,912

-12,133

-14,887

-4,960

B2DS E& =+

RTS CHH| ’é*.’:.*

& (RTS CHHI)

I-E
H| 2

2014

2020

s g
2

24.2%

7171/4H|
28 MM

35.5%

71& 1A

29.0%

7|E}

11.3%

12.3%

e|m 7iHel 2 7|




IEA-ETP: B2DS A|L}2[22] CO, bH

=T MY

GT CO,

+EE 7|

==(RTS CHH|)

B2DS N& +LHE

RTS/&E iy xzhe Hlg

88 2020 2025 2030
s 2014
RTS 9,534 9,042 9,153 9,279
B2DS 8,137 6,855 5,050
Y MY 528 1387 2442 | g HE Qm M 0
712 ojm| AN 135 324 548 |
7|71/4H] = 4 168 414 664
4 , A
7|z 9 o A 225 649 1,230 ) &2 MM
7HE R 22) 376 910 1,787 | ¥
Jl2 U HE uH 0
HH HiZ 2 | K2 b 14.6% 28.1% 47.0%
RTS CHH| X 22 H|S 10.0% 25.1% 45.6%
Y M (LE BE) 0
RTS CHH| =1 xZHet u|g 58% 152% 26.3%
= - e - o . A =
B0 X| (o]0 st HE)of| |5 2ot CO, M ER; 7|=/HE UME &
x K rul S A K
M B 2 Bo|H X[ M 35 FH0| AlS St

7|:'I:||:|jclxo.”—| |J\_9_ | |A‘| |
|_-|§_I_|'_—'—o Xl =8 /|7]|/&H
= oY o re) A O] o
N 2|t 37tX| 7 10|&
Moty Re|ot 371K 7|2 S0 0
1. 37|8¢Y s|E™I(air-source heat pump space heating/cooling)
a. ASHPs= 732 ¢l 2R3t ®I|0|HX|EC 2~4812| E2 S FSICt.
b el 3719 2= et o2 = UAXI2H I ASHPsE ME7| 2Lt 0| X| 2&0] ELF
ASHP= tHthat HEhS S A0 e 4= JAOIM, MHE 2= H|E0| EO'I% UM T30 7
2|5tCt
2. xonz|et ZetEl M| 247|(electric water heaters and demand response)
a. M7| 247]= DR X|Alof| Cialf £5HE &7|7L Z0|HL A2EM SASHA| S 4= UL
b. DRAIA|O] BHSE = U= +QXH0| EH HEFO| E CHE +AYO0| ECHLIE 2+7|= MSE &+
= 0[H).
C. Q| MI|247| 2 K| ots FMO| 2AtstH M3t REIHE MI e 4= UL
3.  HZ20HX| 71%Z(zero-net energy buildings)
a. ZNEse &5 7|&0| a2t EA|7tA Lt M2H0| =8idt= AECH HH MR I 7| &2 SF5H| 4
(=] AE 0I[:|.
b. HIE, 28, 247IA £ HSZ (MU= 8 35 Al) Sa 22 0HE £He| o|™ IE0l| ZNEs &
2 & Ho| F2stE of Zabll Fafeh € 4 Utk

ZX: Deason, J., Wei, M., Leventis, G., Smith, S., & Schwartz, L. (2018). Electrification of buildings and industry in the United States:
Drivers, barriers, prospects, and policy approaches. Berkeley, CA: Ernest Orlando Lawrence Berkeley National Laboratory. 14




boilers, gas
instantaneous
equipment, gas

IEA-ETP: A[LIZ|QB A= B&E ...
- 2}

2/24 717 29

heat pumps
7|71/4H| £ 20144 CHH| ACHA HlE
2030 2030
2014 2014
RTS 208 B2DS RTS DS B2DS
;‘EJ/ AR 2L 002,316 902,153 766,602 323,807 ;j'EJ/ HF2Y 1000 0900 0765 0323
A Hola 546,072 495,132 355768 229,678 7JtA H2 1.000 0907 0652 0421
;gg 7ME21 304118 711,033 751,509 623,225 ;ﬁg M7 000 2197 2319 1.923
SEHD 95,056 187,060 334,179 839,671 BIEHI 1000 1977 3516 8833
Hey| 643,442 1,351,941 1276457 1,252,022 Hai7| 1000 2101 1984  1.946
N oy 356,116 401,461 458,237 497,633 X|<iitat 1.000 1.127 1.287 1.397
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I A U] L2342 HE HY

« SR LT s ERYY 2] Y AYE (20141 =899 BXtg)
o 2020 FMX| A& 30%, ‘SUE 25% A

= J2IR|DHR 227

CE ~2014 | 2015 2016 2017 2018 2019 2020

7| A -| 70891 | 110426 | 186770 | 192223 | 196313 227,668 -
M| 5H | 378993 | 449883 | 560309 | 747079 | 939302 | 1135615 | 1363283 1363
o dg - 9987 72550 | 22910 16742 34953 49639

of | x| 86922 | %90 | 109478 | 192388 | 209131 | 284084 | 23753 | B

A 2T - | 80877 | 18975 | 209680 | 208965 | 21266 | 277307 | 1 oo e
x| | 465935 | 546812 | 729787 | 939463 | 1148433 | 1379698 | 1657006 '
JZ2REES S5t HE 2ATIA A=
e oJ= | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
71 18% | 21% | 26% | 35% | 44% | 53% | 6.35%
He AHol 13% | 15% | 26% | 29% | 32% | 37% | 449%
AA | 155% | 1.79% | 2.60% | 3.21% | 3.78% | 451% | 542%
Source: #H % HEZIWHES SoF J2I2|REIR 2ot giof CiptAzele| SENSE 2016
HEY HSOUXR| 22| M JjHEt ouxPHtREH = A @ (RERAZE)

2 A U] £232| HE HY

o 12IS|ERT TIOIXXUAY AtASUHYE (182 78 7 1=)

=] O

e
o1 ] aE eE ed 7 o
1/4 2/4 3/4 4/4 29
Zoi 56702 | 36483 | B9 | B3 | 12914 2089 12097 | - 54100 317997
Afeel
- Ha 32 2753 1742 8551 1207 2213 1116 - 45% 23994

Source: J2g12|ZHZAIMIE] ZHO|X|
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CASE 1 4 A5} (Source Zero Energy Building) : [5.5kW e)3 A28 )é_i]]r " CASE 1 #4 25} (Load Match ZEB) : 0.5k e A~ 4]

2)E R A2 0P kel

wh)

o .
! a0t
i ; - - .
M 28(7.06 kin) s5KWEE aX 0 b e .
H \
:> ula \ 207,
a8 0un dew ) 15
1|8 SOy x| B ESCEEEY 2000 .
2131(1.952 ki) 5 =7.002X2.75 ME & e -
Source ZEB 2 =19.365 kWh A 1500 = B e z
TROT EeRe 2 e o e g B g O )
HALLY, BIIf275]) 500
1a28 x BN+ Arsserrm
m 1 2 3 + 5 3 7 s 9 1 1 ng

&) My

Source: 2017 MZOUXLYFHS ARt AR MEH 2L, SEfELL O|FH, 2016 SAUEIOI SAMAZMD|L
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- 79 FL, ENO|UR|RE HEBO| HBIIET NRE A O|EHE K 5
(3-6KW 712) © =L 221F 100277 X[YAIY BRPHO 2 17.6kW X1§

— YDAIAR o] T2 M 2R S LIo|LAR| R 27 g

.f Specific building demands with reference to the treated floor area
Treated floor area 2971 ‘m Requirements Fulfilled?*
Space heating Heating demand 10 kWh/(m?a) 15' KkWh/(m?a) yes
Heating load 9 Wim? 10" Wim? yes
Space cooling Overall specif. space cooling demand 7 kWh/(m?a) 18" kWh/(m?a) T
Cooling load 6 Wim?
Frequency of overheating (> 25 °C) % X

b

— % 7 7 / Shecific bullding demands with reference 1o the treated floor area
T 7 Treatedfloorarea | 297.1 i’ Requirements Fulfilled?*
Space heating Heating demand 7 KWh/(m?a) 15 kWhi(m*a) yes
— Heating load 8 Wim? 10" Wim? yes
Space cooling Overall specif. space cooling demand 7 kWh/(m?a) 18' KWhi(m#a) yes
Cooling load 6 Wim?
O~ Frequency of overheating (> 25 °C) % N
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ASAHSETEUR)  SARFOREE MEae s £OVgo| o SR,
TSI 1&At/ AT oS MEae s OfAR | ZEZ O Bt | GRHPR T IAS)
Ul 2817 |&At SIS OPHE BIORIEE 9““150_'340“*
ofUX|Z &%t e APy o TR A BROTAPY - APy
THOf 5 AlSAY oRNE ARS\Io|E /SR EAY
A=t /QIR|L|of ARrFolys eV /2| IVRIBIR RS IIRVERIBIE R
OP RIS/ R KA APIAUZEREYS | Qo TR RHEE | QIopolR
g RN L 2 EEE*'E'*'_”Z'IHI
AR |FZ At oA s = R ZeetofF ¢ LREO|OfEL] | QISR 8H|8 A
7 |o =it U A A A [RRA)) OfiX 283t O Ut
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UEY ASOLIX] Q22| KT It OJURIHEH x A A (REEAI
O O0O%IEH OFXdd A i = | Jo]
ﬂETro 2 X@o T'&I_EI o |_|'
o JIEUE AUX|Bgwt gAY
o D= YKl ﬂxr ofHX | &% 9|2 M = (EEC-Energy efficiency contract)
ItA G M| ZRROPY FHERO| Of| AR TR0 UCHS YOt O|F ] Wy
JtATABEA = (Ofgem)ol 2| B A
1 2002-2005 2 62TWhE FEIE20|M £0|L5 of1l H8F O1%2 Priority Group (&
E4% 59 LHE) MM EOIEE & > 37TWhE F& TrE AT IK| L EMAH] THAA0]|A
BY/ TESAE B 2 HYL 60% HE
D 3PS R HY S ZINE/GOIRCH, AR E SRS, AR HH |G THALEAM AT
o 9t HERIRS/gof L2 THel & Bt
- Ofgem 2002-2005 IR GHIE 1.463 #HQt 9=
|-o-||:||_Q_ OftA QF 3308H0te 2 — poosHoto 2 & |L1I|%§X|'7f, 10880t O 2 AH|X} B
& 13, manufacturer, social landlord5°| 2%
D OfE AHIKS =0t 5 2F 14.638 2
> SO TSI, 7590 ORI E 7P| £, 36009t 188 1P AK|
Source: https://www.ofgem.gov.uk/ofgem—publications/58646/5904-eecfebO4pdf
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| EHE AR Tg et TR AL
o D= AAAHX[RET|E (MEES-Minimum Energy efficiency Standard)
2018 4Y 1Y 0|% o X M5 ZHA (EPC: Energy Performance Certificate) 42
Fof G 529 St =41 - A2%te Ha B2 o1y
1 20180 = MZ UCHE FAHLt UEHAQF A% A of BHo| ME &L 2020 #E{= 2= 7!
B5Q UCHA o] TSl K&

L 5= Olotel HE YAl g & 16T Ot
DR FRGS & Ytim 4= QF 307D Energy Efficiency Rating
. ﬁ%_ﬂ(——%}liﬂol?_fgl E_i_oﬂ EHUI‘ (IJHDE:“:”'OI' Current | Potential

Very energy efficient - fower running costs

[ [ O
L EPCO| YAl 5540 d2tset 5 sAI0H B

!”“EE

Not energy efficient - higher running costs

UK 2005 —— ]

Source: https://www.rla.org.uk/landlord/guides/minimum-energy—efficiency -
standards.shtml

HEY HSOIUX| 22| M JjHEt ouxHtREH = A @ (RERAZE)
OO0Y{td OFrX%d AOT =] o]
ﬂETro 2 X@o TRI_EI [e) |_|'

o JIEUE AUX|Bgwt FRALE
o D= AAAHX[RZEZ|E (MEES-Minimum Energy efficiency Standard)

A 0.09%
How your home's energy efficiency effects your bill
B 8.39%
Energy efficiency rating Average annual energy bill
A/B £750
C 2768%
C £1,060
D £1,330
D 38.70% :
E £1,710
I £2,180
E 18.43% G £2,860
Government statistics
F 5.20%
G 151% The different in annual bill between A/B to G is £2110 per year!

Source: http://www.baxterdevelopmentsolutions.com/does—your—property-have-an-epc-with-an-f-or-g-rating
https: //www.telegraph.co.uk/investing/buy—to-let/ new—energy—efficiency-rules—landlords—use—five—quick—fixes—meet/
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Schritt fir Schritt
zum sanierten Haus:
Beispiel eines iSFP

(P wein
Sanierungs-
fahrplan

o

"\

MaBnahmenpaket 1:

MaBnahmenpaket 2:

Geschomdecke

o

KFW EH 70
MaBnahmenpaket 3:

- Dimmung Aubenwinde

SA (ISFP, individual Sanierungsfahrplan)

Individueller Sanierungsfahr-
plan (iSFP): Forderung ab 1. Juli

IHRHAUS IN

DER ZUKUNFT
Energickosten zuklnftig:
2023¢3

o, Emissionen*:
kg/(ma)

1 kwh/(ma)

assie/a

26kwh/(m'a)

——
ensrgekasten sukanti: ey ereiere
TS

S . Optimierung und inteliong
o emissionens Opiniersng
Skg/m)
endenergiebedart
261 kwh/(m?a)

Primarenergiebedarf:
303 kwh/(m*a)

1wome

ca00 €

Quelle: BMWi 2017
[oeo

gt miglich

o

vor Einsug, bis Ende 2017

e :
e st @

© iresiintoren () dmontesctotuns @) irsenrs™

Source: Individuelle Sanierungsfahrplan, Dena, 2017
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o EARHAXS oK Ra Tt RS RA |
o EUFLIE| oR|EEYt XY 2 I

~ BAFA R|2ie YEQI3 Xioig

Y 0| T2 FYRO| XL AEY A OG-S YIS i 5 LE ST AIX[] TS X|oiZ
D 2017 1E 19 RE X

P O=ME o XCf 2,000 EUR ?FHe
Q2G| J1720] & 0|.80] TE%ONYS WY TO| Ofo FIOHOFOIH, ARG TIZOILF AR 1|

el
=
2 50% 420 ZUKOE o|gots HQOS T TS 25%0ky TAIOI0F ¢

- BAFAW™rmenetz 4.0 (4Nt S5aHERT) XYNE

D OB I |SOlLt R AT} OfL B M| Bu 5 AlATO CHEE XIPMER 2017 18 8 BT Q2et
Off T X[Ye 2 £

ST Z1E S BHPE § MUY TP - B AR B8 60% A9, AT 60REUR

D 2T A[RE HIE - SXIYCHEHIEQ 50% A9, 2ItH 1,500%F EUR

D FIPHO 2 XX FO Bt SR M AX[0] Cho & AICHY BB 80%, £ 20 TFEUR

DS B A S O XY, A, A, 2D B B0 49| ¢ 2CH 100% EUR EX 5

HEE HEAUA 2222 N G UAHREY F A H (RERARIZ)

x
U LEY 22 Y

o DAREXS oA | 2 a2t AR AL
o =YFHRLE| X ZaL} XE2 1Y

- KfW ZA9 9HX|R& I (Energetische Stadterneuerung)©ll Eigt HRL|E| XXz =k
It A IR |2 89 2|2 HE) Energetische Stadtsanierung

) EXg

432) Energetische Stadtsanierung - Zuschuss (TA| O|HX [ L3S Yot #XZ)

(K| A B 2|2 He XS YRt EXg)

2) gXHRIE

217/218) IKK - Energetische Stadtsanierung - Energieeffizient Bauen und Sanieren
219/220) IKU - Energetische Stadtsanierung - Energieeffizient Bauen und Sanieren
DA B AR QIE2E HFO| AR Gl 2| RBRO| Bt Xtz A Y

LE EAQHR] B & 52T i

201) IKK - Energetische Stadtsanierung - Quartiersversorgung

(Rldo] 2% 5! BB T SHi4 AIAT TEUHE YT X|SIH5 Tt EX[O T GXX|R)

A RIofo] 2% B SR B AR

B. ZEHX| % X|40] OfL{X[ 28 THiAA AR
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KfW Effizeinzhaus 2422 A% 27501 =
S METHH|E9] 80% K| AEXIRIZO 2 X1I+EEJE':1 |LZ0| 20| Uizt X X|{F THEfX|H, Koy
15,000EURMIX| X|R1=

— BAFAZIRLIE| OlHA |2 80F 5L AR E01E-S ARt HIERIT ofjuX| ZIT X2

D X[HOIM HERIZ FXIE HEE AHRLIEILE XSGR Holr s THAQL of HERIZ O] A B o=
ofof ! 282 HEF HERIZ T LD, IR THACH TRt 7452 288182 100%, A/ Ul
EQZ D2MES 3 000EURTIA| X HIEIE K| B MRS ERT 2 ALY F2 Z|Cf
6,000EUR A2, HIERIZ A Bfet ZVER)e Kol £ 8H[82| 70%, £ItH 20,000EUR, L 2o
ol 285182 50%, £/t 10,000 EURZIR| X2, AHX| S Xt HERZ Q| 52 A|CH
15,000EUR

D X|GofM BE HRLIEP HAY F¢ Alth 360,000EUR, OHX| B Xtelag HELIF O F¢ AT
540,000EUR X|¢

% AFOILR| £2.3H2| HE et UXHYER % A H (RETAINZ)
O OoOBIt] OFXTY A QIta| H
22%E LAY SR yot

o DAAX|Y AR |Z &R A At — 100% AHAEOHHX] Willhelmsburg

_ © H7lofluiz|ara
e ol
- ® coziz
© Follufaixial

Zeit[a]

* Renewables coverage in excellence scenario
[%71]

Source: IBA Hamburg

<20% . <40% <80% <100% RESTFLACHEN GRONFLACHEN LANDWIRTSCHAFT
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SrEW AEUX| 22| HE JjHget ouxPHtREH = A @ (RERAZE)
a0 EH akx A i =] o]
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o C|ZHR A FAK|UAY AT US| AL — A
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120

100
® BRPOIH

80

® BRPO|E

e SRR e Linear (BRP O|)
.

o e

y =0.0151x + 25.758

--------- Linear (BRP 0|%)

0 100 200 300 400 500 600 700 800 900

ME 5 DEE YHAY BN HE YLEU0 M2 LIASY
120

100 °

80 ° ®  Seriesl

60 ®  Series2

Linear (Series1)

Linear (Series2)

0 y =-0.0078x + 27.437
0 50 100 150 200 250 300 350
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Energy Efficiency Rating

Current

Potential

Very energy efficient - lower running costs.
(92 plus) A
(81-91) B)

(69-80)

@

Not energy efficlent - higher running costs

The graph shows the current energy efficiency of your
home.

The higher the rating the lower your fuel bills are likely
to be

The potential rating shows the effect of undertaking
the recommendations on page 3.

The average energy efficiency rating for a dwelling in
England and Wales is band D (rating 60).

The EPC rating shown here is based on standard
assumptions about occupancy and energy use and
may not reflect how energy is consumed by individual

occupants.
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Cument costs Potential costs Potential future savings  The measures below will improve the energy performance of your dwelling. The performance ratings ¢

Lighting £243 over 3 years £243 over 3 years improvements listed below are cumulative; that is, they assume the improvements have been installec

Yeit el EB10 S that they appear in the table. Further information about the recommended measures and other simple
il Oy 2 oS SEi e You could could take today to save money is available at www.gov. y-g Before installi

Hot Water £ 960 over 3 years £ 594 over 3 years save £ 363 you should make sure you have secured the appropriate permissions, where necessary. Such permis:

Totals | £ 2,010 £1,647 over 3 years i:‘lc\:»l;:ri permission from your landlord (if you are a tenant) or approval under Building Regulations for (

Actions you can take to save money and make your home more effi

per year improvem
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e | E | FHE | dHE | V|EHE | LB HIF | FHE SOt |YHE FUE|EHE FtE
1 5,989 10,274 4,794 22.7% 6.9% 10.5% 11.1%
2 6,082 10,433 5,075 23.5% 1.6% 1.5% 5.9%
3 5,269 8,957 4,248 21.0% -13.4% -14.1% -16.3%
4 5,511 8,349 3,663 20.5% 4.6% -6.8% -13.8%
5 5,095 7,734 2,670 20.0% -7.5% -7.4% -27.1%
2017 6 5,181 8,460 2,597 21.3% 1.7% 9.4% -2.7%
7 5913 9,955 2,633 23.0% 14.1% 17.7% 1.4%
8 7,179 11,070 2,795 24.4% 21.4% 11.2% 6.1%
9 5,845 9,553 2,678 22.6% -18.6% -13.7% -4.2%
10 | 5150 | 7,943 | 2430 20.7% -11.9% -16.9% -9.3%
11 | 5467 | 8318 | 3,652 20.1% 6.1% 47% 50.3%
12 5,861 10,253 4,699 22.4% 7.2% 23.3% 28.7%
1 6,333 11,461 5,248 23.7% 8.0% 11.8% 11.7%
2 | 6424 | 11592 | 5434 24.8% 1.4% 11% 3.5%
3 5,494 9,222 4,269 21.5% -14.5% -20.4% -21.4%
2018 4 5,622 8,590 3,534 20.4% 2.3% -6.9% -17.2%
5 5,267 8,100 2,769 20.0% -6.3% -5.7% -21.6%
6 5432 8,937 2,641 21.8% 3.1% 10.3% -4.6%
7 6,058 10,149 2,684 23.1% 11.5% 13.6% 1.6%
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14,419 65,619 13.6 81,162 15 123.69
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FEF(K2Y)
7I2es (E/5) THERS (B/kWh)

200kWh Ol5t AlE 910 S 2006Wh7HX] 93.3

201~400kWh A2 1,600 CHS 200k WhZHX 187.9

400kWh =2} A 7,300 400kWh Z=2k 280.6

#EPAIRE HEEM| : 200kWh 0[5 AFEA| & 4,0008 Sz 2@ = 2ideg 10008)
HpHFHSS | S 5AH(7~88, 12~28) 1 000kWh Z0+ HEHRQI2 709 58/kWh HE

U M=(ZY) | FIOFERS 300KW 0/t
H=HERS (A/kWh)
- J|e -
(B/kW) HEH =783 HEH
(6~B8H) {3~5,9~108) {(11~28)
e 6,160 105.7 65.2 92.3
Mey | 7.170 115.9 71.9 103.6
2
HEH || 8,230 111.9 67.6 98.3
MEy | 7.170 113.8 70.8 100.6
B
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A My |2z 2LEE
(7] 2| 3kW, 2= EHE I 400W =4kW 7 2522

EXUaLE0HY) 27} XY W.chak ZEF M7|AM2 2 AL E{Y : 2017.10~2018.09

AZ (kWh) 701.8 613.3 451 301.9 189 188.5 7.7 401 157.8 236.1 446.2 625.1 4,683.4

Bz (kWh) 718.3 562.4 504.3 330.9 208.5 250.4 368 485 179.9 258.4 506.1 684.5 5,056.7

(AZ H7|123)

71223(E@) 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 295,680
HAE IR 64,776 56,608 29,405 19,684 12,323 19,924 39,289 42,386 10,289 15,394 41,184 57,697 408,958
23 89,416 81,248 54,045 44,324 36,963 44,564 63,929 67,026 34,929 40,034 65,824 82,337 704,638

(B HM7|23)

71223 (8) 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 295,680
HYYRIEF) 66,299 51,910 32,880 21,575 13,594 26,467 38,898 51,265 11,729 16,848 46,713 63,179 441,357
HI123 90,939 76,550 57,520 46,215 38,234 51,107 63,538 75,905 36,369 41,488 71,353 87,819 737,037
L[} 1 2g 3 44 58 68 78 8 9g 0¥ g 128 oA
A 3 (kwh) 7018 6133 451 3019 189 1885 3717 401 157.8 2361 446.2 625.1 4,683.40
T 18 2¢ 38 48 =1 68 7 8g 98 108 g 128 oA
X GLH H7|AH| 7018 6133 451 301.9 189 1885 3717 401 157.8 236.1 446.2 625.1 4683.4
A H | AH| 300 300 300 300 300 300 300 300 300 300 300 300 3600
Al (kWh) 1001.8 9133 751 601.9 489 4885 6717 701 4578 536.1 746.2 925.1 82834

71293 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 24,640 295,680
ez 64,776 56,608 29,405 19,684 12,323 19,924 39,289 42,386 10,289 15,394 41,184 57,697 408,958
7123 (E@) 89,416 81,248 54,045 44,324 36,963 44,564 63,929 67,026 34,929 40,034 65,824 82,337 704,638

ZFEg HI22H 265,280 235,900 184,220 136,680 100,630 100,630 159,010 168,270 90,740 115,630 182,630 239,740 1,979,360
43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 43,120 517,440
Adte M7|Q2H| 92,485 84,270 48,965 39,250 31,882 31,882 51,687 74,095 29,861 34,947 68,856 85,378 673,558
154,170 144,830 104,690 93,640 85,270 85,270 107,780 133,260 82,970 88,750 127,310 146,090 1,354,030
44,390 44,390 44,390 44,390 44,390 44,390 44,390 44,390 44,390 44,390 44,390 44,390 532,680
FES+AHE H7|2F 89416 81,248 54,045 44,324 36,963 44,564 63,929 67,026 34,929 40,034 65,824 82,337 704,639

133,806 125,638 98,435 88,714 81,353 88,954 108,319 111,416 79,319 84,424 110,214 126,727 1,237,319
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