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ABSTRACT

Keywords: sustainable development, smart city, green building, energy saving, low carbon

With the "Kyoto Protocol" will due to expire in 2020, around 180 countries have
submitted their own national programs on greenhouse gas emissions reductions in the 2015
Paris Climate Conference. Many countries adopted the new draft UN climate agreement, the
main contents include addressing climate change mitigation, increasing the relevant budget of
developing countries and other issues. All these international policies have shown that the

issue of the protection of the Earth's environment has become a global priority.
p g p y

In recent years, the development of sustainable smart cities and green buildings has
become an important government policy. In pursuit of the concept of low-carbon society and
sustainable development in Taiwan, from the government to the private sector, a clear
consensus has been reached that government-related policies and technological research and
development of private sector spared no effort in response to the promotion needs of the
national "Sustainable Smart City - Wisdom Green Building and Community Promotion
Program". The Ministry of the Interior Building Research continued to promote the research
and development of the topics of "green building and sustainable environment", "sustainable
green building and energy conservation and carbon reduction" and the promotion of domestic
planning and design materials, enhance the construction technology and people's quality of
life, however, the above plan is about to expire next year. In order to continue its success and
flourish, it is necessary to draw up an updated policy this year so as to put forward a more
forward-looking plan, and examine the effectiveness of programs to promote integration of
science and technology research and development results rolling review of sustainable smart

city policies and measures.

The proposed work on sustainable smart city and green building development strategy
will undertake the past wisdom green building and sustainable environmental science and

technology project, including the laying of ecological environment, building energy-saving



&

technology, building waste reduction technology, indoor environmental quality, eco-city
promotion, green assessment system, international standards and other topics, develop a new
spindle with the goal of "Strategic Planning for Sustainable Smart City and Green Building
Development". In addition to researching information and trends related to the development of
sustainable smart cities both at home and abroad, as well as research topics and trends in
international seminars in recent years, including sustainability, wisdom, city, green building,
low-carbon and other related topics to understand and reorganization, at the same time, the
research team also gathered information from WSBE2017 International Conference to grasp
the international development trend and WGBC's goals or policies on various topics. The
topics and direction of the Symposium on Global Climate Change and International
Sustainability. The research methods of this research are mainly literature collection, field
investigation and statistical analysis, invite domestic and foreign researchers and scholars to
hold a total of four consultation forums to solicit information from all parties, complement the
sustainable development of the city and green building direction, for the future research topics
and directions into the SWOT analysis, provide the basis and reference for decision-making

and judgment.

By using SWOT analysis method, this paper analyzes the merit and demerit of the
Institute of Architecture in implementing environmental science and technology projects
related to perpetual smart cities and green buildings. Through four expert forums held to invite
experts in various fields of green architecture excellence, research to develop the field of the
next twelve major research topics, including energy-saving carbon reduction technology and
building carbon footprint system, building energy labeling system and evaluation system,
near-zero energy building technology, indoor environmental quality and healthy environment
technology, green building materials environmental evaluation and application of green
building materials, design and materials can be recycled Construction of passport, land
preparation plan and base water retention technology, water resources utilization and building

water saving planning technology, eco-city green building science and technology knowledge

XI
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system and life application promotion, urban planning area microclimate database and
forecasting model establishment, building information system ( BIM) use, wisdom
management and property management research topics such as proposals. According to the
above research topics, we will draw up the development theme for the next four years,
including "Energy Conservation and Carbon Reduction and Indoor Environment Technology",
"Research and Development of Recycling Building Materials and Materials Technology",

"Green Building Promotion and Promotion" and "Sustainable Urban Environment Technology.

In this study, the "Strategic Planning for Sustainable Smart City and Green Building
Development" (draft) is to provide a reference direction for medium and long-term research
projects of the Institute for Interior Architecture in the future in order to provide a reference
for future performance review and future research Development of a new policy and
forward-looking program topics. And put forward the following two specific suggestions,

divided into immediately suggestions and long-term recommendations.

1. Immediately suggestions :

We will work out the feasibility study proposals for the next four years, put forward the draft
"Sustainable Smart City and Green Building Development Strategy Plan" (draft) and study the
time-plan project. With the participation of international conferences and the search of
relevant agencies, The latest energy saving and carbon reduction policy, low-carbon
communities and zero carbon construction cases and research topics, master the latest

international sustainable green building technology trends.

2. Long-term recommendations - Review of the system of inspection and promotion of private

inspection system :

We will continue to invite outstanding insights from green building experts in various fields
and continue to compile the latest research updates from all over the world to facilitate the

follow-up study on the draft Strategic Plan for the Sustainable Development of Smart Cities

XII
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and Green Buildings (draft) and the related research priorities and projects Medium and

long-term research project reference direction.
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(- )43 X BB 0375 (Creating built environments of new opportunities )
¢ 2T EARB Z_ gk ¥ 3+ % (Policies and programs for the development

of built environment ) ;" j& % 3& B E (7 & ¥ 4% (Lessons learned from regional
challenges) | ~ Mofe & # G 5130 F # %48 (Meeting successfully different
stakeholders and their interests ) |~" A ¥ g7 |4 2_ 12 F4 f2/4- 2 % (Towards advanced
solutions for sustainability and resilience) | ~ " ¥ & 5% 2 £ ¥ 4% (Reshaping
processes for construction operations ) | ~ "= # ¥~ BIM 3§ BT E
( Successful implementation of BIM technologies for the realization of potential
benefits) | ~ T A1#7:E # ¥ 4 it (Innovative buildings and their performance ) | ~
"m o F ERBoauE =2 4 & § 24 (Building regulations and control in the

face of climate change) | 2 " /&R ¥ 1 & 242 (Moisture and mould issues) | %
TR
(= )41 p 22 = ¢hiE & (Establishing nature and outdoor conditions ) % ¥
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¢ 7 T AY = (Sustainability assessment) | ~ " #8#7 = ¢k i it (Nature
and outdoor conditions) | ~ " iBE ¥ % > (Healthand safety) | ~ © R TR
¥ 2% (Organizations, knowledge and communication) | ~ T3 % ~ 3ptgs |4
it (Projects, procurement and performance ) (% I & # —"‘Ff CEPAPTF —‘F% % = (Users,
clients and stakeholder engagement) | % & & o
(2)EH7 ¥%5 2 ¥ 4% (Building up business operations and their logic)
3 334+ 2 J ' (Shaping materials and technologies )

RS 2 7 % & &3k (Building up firms, business and knowledge ) | »

" s & E%RE Y (Building up life-cycles and sustainability) | ~ T %
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A F 3 H#°3] (shaping building information modeling) | 2 "#i F2& = % ¢
( shaping construction project management) | % & & ©

(z)ieiv 2 &2 JLf+ (Advancing products and services )

& 7 THpt s P332 % (Procurement, finance and conflicts) ; ~ T#HF
ﬁ %21 2 ;% 3 B (Stakeholder involvement and satisfaction) | ~ T 4£|37% &
4 7= (Innovative design and construction) | ~ M Mk %4 - HKF it B2
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Ehw o
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Foh AL % 4 3 ande i it F 2 4k 1722 & #¥(Digitalized construction operations
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Heating and Cooling Program ,SHC ) ~ & # 224 % it /7 (Energy in Buildings and
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Green Cities Conference2017
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T. % M Ao G- 1 WSMART & BAFE CITY
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U6, & = = I 0% 7 8 2k P o b L ] O o O,

124k [nternat toaal Conference an Urbsn Begeneration and Sustainaksilit ¥
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T~ B2 AT 22 RNEH T4

ARFERA L HAFERAE w2 AP R 2@ fr R N EE R
R R H R BIR B E TP A SEE S Tk 5 28 (Balaban 0 2012b; Tan, et
al ,2011) « { B0 R > ZA I frEF P EENE bz ERCEAFTED
EERFIFT RN NZ B AP TEHRFTrHR-BZAF{7HFECL R
Bh A BB R H- BRERI () 2R CRAFBLLTARE T
Ly S A B ol 425t (Cidell & Cope,2014) © % = B {vi £ 2 A4

AenB T = AnF 3T A (Juanetal ,2010) - 374+
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& ko i JfrdEd & A $#F(Green Building Technologies ,GBT) 51 » #-3. 3
ZReTE s X A e iF- WAA RSS2 2RI 2 AL R €0 Tl
FARRFTFGZAL IRBEG T EP AR -

Z AP (GBT) -% ¢ fl3Teni 4 > AL L 29 54 1 F A% o (B
BZEAFR NS - 2 A LA GBT # B % 16 cha & # 4 (Zhang et
al,2011) ° FR& 5 > Tifk > & Kfosb i e pF A4k B 230 s £ 00 o AI3TH
BreR 2ot § % BATE A BB ER S B 2K E Aok A fed vng
ek fui:,grs B3R E SR 37 (USGBC,2003) » T HisE 4% 3 it
A H | o BEE RGBT AL A EvESEEZ Raprw o 15
1M % GBT chi¢ * & & 4& €+ £ ¥ (USGBC,2003) » iz 4 P GBT #-47 4
BhP R EAFEIRF 2L % Hre ARa o W GBT i fa 830 ¥ 818
SH - SH O BT ER OMAEN M AE LRI TR

GEARIZAMENTE ARED TP ERABRDEE SEA LY B
FRRIFEE? AR A7 L4 2 %4 (Rodeetal ,2011) o %F H51 foik
BB AR E R T L BPRAIEE L LT L E A frstig hR AT F
3B 4es A~ M Ari 7 (GhaffarianHoseini, et al.,2013) o gt #b » X Bt
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FIRC AT HEY > €% <0 B2 AFERHFEE (Van Schaack &
BenDor,2011 )
l'5%#> 4 (Driving Force,DF) ; — @ » AL T & 5 JI1Z B A L2 * B A H

AR T o B PPN AT S0 ik GBT %1 F B o W ehi 8
F]%& o Love % % (2012)5F= 7 #F IR & * A B Priaspd 1R LR F
BB frAmAL ~ F HRE SR CPZARBEE TR ERL &3S A > T

HE S frR L v o Low £ 4 (2014) &P ATH B ATIER G E RS L hE
Lfaded ARFwaR AR fod gL R R S SEAE T E{F A
SR E 4% o A YH > Manoliadis & 4 (2006) R T AFEAKE R 5H T
FOERCFTREOORCERAS

mm£4em&ﬁ&w&ﬁﬁﬁ~im&a%@&%\%ﬁ%%%fﬁ$ﬁ~
RO RS S HER KE A B BZFAB 0SB4 o P WawT ) 0 Zhang ¥
£ (2011) B 2 S B R A R RS BERELEREFE
B R A BF RS AR MG e A AR S S PR

i & F% - Serpell % 4 (2013) 25 I AFE R ehl & Spd F % > T g %)

%~ % AT Kfod H L R o Edwards (2006) %= 3 RIEE T 0 F RS RS
B E I TRB KA M R 1R B e 1t A4 R F

2-3% T & & & % jr4E* GBTs ¢hDF 714 -

% 2-31 = 4 @/[;Je#;e?f GBTs {&28 ¢ DF 7] %

Dl "t i H 4 | Love et al. (2012), Arif et al. (2009), Serpell et al. (2013),
c74 ¢ i¥ ¥ | Zhang et al. (2011a), Abidin and Powmya (2014), Aktas
= A and Ozorhon (2015), Windapo and Goulding (2015),
Windapo (2014), Zhang (2014), Bond (2011)
D2 ® £ @ #c | Manoliadis et al. (2006), Ahn et al. (2013), Low et al.
T (2014), Arif et al. (2009), Gou et al. (2013), Aktas and
Ozorhon (2015), Windapo (2014), Mulligan et al. (2014),
Tan (2014)
D3 H 4v -k TR | Ahn et al. (2013), Aktas and Ozorhon (2015), Devine and
P Kok (2015), Boyle and McGuirk (2012)
D4 | # % ®* % | Love et al. (2012), Arif et al. (2009), Gou et al. (2013),
sGE % ~ 47| Aktas and Ozorhon (2015), Windapo (2014), Devine and
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SF YRTHEfTERG A R RE

i# & o & | Kok (2015), Boyle and McGuirk (2012), Bhavani and Khan
B (2008), Tan (2014)

D5 | # B ¥ %2 | Edwards (2006), Dahiru et al. (2014), Gou et al. (2013),
24 Windapo and Goulding (2015), Bond (2010), Bhavani and

Khan (2008)

D6 " K= A4 | Love et al. (2012), Ahn et al. (2013), Manoliadis et al.

SRBEE | (2006), Arif et al. (2009), Gou et al. (2013), Vanegas and
Pearce, 2000

D7 g#aF M| Ahn et al. (2013), Aktas and Ozorhon (2015), Windapo
¥ e (2014), Bond (2011)

DS 2 4F 2§ | Zhang et al. (2011a), Low et al. (2014), Love et al. (2012),
A5 % /15 # & | Serpell et al. (2013)
58

D9 | {4 1 % | Edwards (2006), Li et al. (2013), Gou et al. (2014)
B

D10 | #4403 Newsham et al. (2013), Van Tijen and Cohen (2008)

DIl | { ¥ hie & Love et al. (2012), Gou et al. (2013), Zhang (2014)
fo » o 4o
2Rl i e
i

DI2| =3l EF % | Loveetal (2012), Bond (2011)
AR e

D13 | # > * 1 fv | Manoliadis et al. (2006), Ahn et al. (2013), Zhai et al.
170 B (2014)

D14 | #3# p R F | Vanegas and Pearce (2000), Manoliadis et al. (2006), Ahn
Bgcd ¥ £ | etal (2013), Arif et al. (2009)
Ekcar SYS T

D15 | +#] % & %3 | Mondor etal. (2013), Li et al. (2013)
e 1o
el

D16 | & “ = @A+ | Zhaietal. (2014), Gabay et al. (2014)
Fehig #

D17 | =5l % A | Bond (2010), Dahiru et al. (2014), Boyle and McGuirk
1 ® R | (2012)
PR

D18 | % 7 ¥t4- € | Zhang et al. (2011a), Aktas and Ozorhon (2015), Low et al.

125




AT ES S g AR G R

# ek | (2014), Gou et al. (2013)

D19 | i & & & | Mondor etal. (2013)
T Y P

D20 | * 1 i 427 | Mondor et al. (2013), Zhai et al. (2014)
B

D21 | # 8 B % 5 | Comstock (2013), Chua and Oh (2011), Li et al. (2013)
5
7

L kR ¢ Amos Darko etal. (2017)

1395 Amos £ 4 (2017)4-4F 104 =% Fr eniit A 4558 % £ it Rocd s
MR RE CRDKFTRCF C AARE FEIRANE 278/ BR L
GBT 9 % enT < Zpds 4 o ¥ ¢b> B 0 3 91 iy 858 GBT ik * e 08 Bt 0%
B F 2-32.975% o

4 2-32. GBT et X vk

No. P

I | M FlHeie - e el

2 5 #4112 GBT R4~

3 B4 R o 4 B

4 { 4+ ¥ # 7 GBT sc it

5 ] { - GBT # B

6 | B4 3 TEH B § oAl 2 R E LB

7 FEo Bl (bHeE Rl o S e e R R TARE D) (S @
8 2 GBT M B HEF - Ko Firk il k734
9 B3 M GBT & Aol & eh{ HehF A

10 FiE{fc RGBT 42 BIR/» = 4 &

11 | #&i&7F »cF % GBT | R =%

12 | 43 GBT A5 %7 ~ #r4Lir in

7 kiR ¢ Amos Darko et al. (2017)
TRA eI R T E REAEAMAL SX DT M
A PARE o AT R o] 234977 o B4 ol d S ERE  MGR AR E o iE

126




FoF YRTETERA SRR
"

FenblgEs > @ S ghihh ) A NIRAT S o G ngpd L7 E BT MA

E A A e 2 F AL TR A LA KRR e REA LR § &

sustainable/ altggnative materials
design/

iﬁb!’fﬂﬂi S5
R S

{nurmiber of
Nodes Edges aceurrence]
Wear of 1
publication
Authors' 3
keywords
3
a

W 2- 34 B M o0 Rt A s foip AT {88 R 1

FERBERN A 2 - 508 p Rfer 2 AP RBE S 5 b8k
BEASOAEF BRI oES T HE ] A w e CDW 3742 A H 42+ LCA
g eng £(Viera £52016) ¥ ¢t H is < ;gksﬁift 0 A R SL(GIS) -
P By B fo LCA ehff & eh™ 25 3k 8 2 AR 8 A 1K T (Hossaini,et al.,
2015) o thut 2 dh o e R P RARROMIL o TS FHHAE B T
feng Lty o e ¥ - T ke - fRfig (PET) * v B RO €5 BB
AR e FEERAPF TR ERZ - R KRB FRAS P LS G ok g TR
g (Ingraoetal.,2016) ° 3 7 RV EAFTHRBEPE T HIEAE X

AR F AE AP Y g e (Milutiené et al.,2012) - % Schiavoni & 4 (2016)
127



REAESD 9B A E v R4

GHTY S MR TR R DG G (2R F AT R ) SR #
HEE T AT 0 133k LCA Bicdfehe % B HE BB Fn 70 Lo B

2

AR bt SR EF A R LRERR PG A 3

T
N

EEOBRBEFILL O ERRE LS v RS A FREHEL 5B
F o X o Sierra-Pérez ¥ 4 (2016)37 1% * X MEE T B - TR ARF RO H
BB EAPF 0 T FREALTREPE T RATEMEY BHEY AEH
B0 # Ry BB SR 3 on il 1 BriE 11 % st & KK 3 - Chong
& Hermreck (2011) fv Christoforou % * (2016) » /A& %7 kiR 38 - 2 £
BOEET AT § RV RT ST RT U F PR Lo fufe X R
A

LCA # 2 &2 AF N (BIM) chF & £ 448 K #8417 - B4AE % - BIM
BT ASPRIBEEEI RS EB{od M F R DB LB T
Shadram & 4 (2016) # 17 - BAFRIF ARz > &7 W R A
ik A S ER (BEPD) 3 X & A4 e 8 o (2127 pAT 1Y P8
(ETL) $ask sopR#* »t ¢ 12 BIM #cyp 7 RAG 2 A 4703 FIFHR 3 « &
T R i@sg%ﬁ%» BIM #c5 3) LCA 1 & ¥ hpd [~ 4 {ogf 2 38 ah
" o fle R eELEET > Jalaei & Jrade (2015) 417 - f& 7 2 > ¥ v p #3458 BIM
FEA Y A AR & enk I {oinF AL LEED RER S - LCA v
BIM » g » 7 Kylili & 4 (2015) &R Fe Bt de Rk (LB TR B, 11 1F o
BB L EER AR AR BT A 2 AR
E% e 5 B3 o

SRR I HE P RP R ARA K T 2 oA T ¥

B A AfeRB P FASE R (T > A AL g A B Akin s €7 4 & h (Pombo

etal 2016) © {IF e R AL > 5 GRS Ko RN RE AP L L 5 LA
W g BARR N AT R e i el BT R E 0 B
G B RAEN > I EE LCA RIEFTR s A ek B B 5] 1+ - Kovacic

FA(2016) 3 80 — B * iR 1 RS RS AER B (EEFA) 1 & o

128



FoF CRTETERA SRR

FAERY Lot 3P B LCCHr LCA B &4k » 2 & o anigiide

BHEPE > MR F O E T FH L o Carreras # 4 (2016) ~ 17—
ARAEPRBEPEERL PVE DL X ADRT T NP R SR

T FP o I PR A2 A B RY BFA
AEALERL GED A hA BAPERT L 2 N B8
Rrers 1 A AR I AT IR FRHIZ T T U BT ARSI EF I TEHETE
KT TR R R AfoR R o RIRGE T Kb o B R T X 2o (FiX
B X E0 SRR SR DR R - £ 1 fowrdz (Bock &
Linner,2010) - £ 5§ + > Passer ¥ & (2016) 9 %% LCA %% - = ATk

Bl @ gh * FEUARAE (PHABLBRBLRAF) RFRT

l“b

LCA g B fe Sk ch2 ma > o BRF 2 }I?e (Hong et
al.,2016;@stergard,et al.,2016) ¢ ¥ I § Ltk o Wi 23k WLE T 2RI
ATRE S SRR E TR O B T HEAAYTE TR SHE
R RBp 07 o B B T e
al 2016) » H* LCALEIMER - T7 » & (/R ¥ 1 2L WP p3 2

B+ 1B & 7t k& seerpd 5 B (Sinha et

AHHo b ERT AR 5% B3 x> 3¢ (SmartMarket Report » 2013 ) -
e #% 9> Kylili fv Fokaides (2016) 3n5% » & f4x* § %5 LCAF § = 22 X

ERERAMA DT R 2R RARY O FURNF TR e L ARILS ER S

e

-

B G R EAPREY  TFED HEL (2013 £) d9 BB T4

FRpenF SR E R o RS S E AR L ea s FIMa B oo

129



\ég‘égri*-%—r; D L*;@J}\ 1z J—;L%.J
| A e

~ERZAGA
95 W% i k% (International Energy Agency ,JEA) &3 > I 2050 # 2
TEEPLIARE2CORFHRERETFHERERE 40 B Y 2R
OB E Bt SRS 2 B R Y H RV RE S F R LS R FE
Ao A A HEHVEA0D 120 F > 2 ARG ERL AP E S KiE

PRERAE LTIk R A B AR T 2 R LR T R
fad T BEA ¥ o RE A R F (IEA) 53> g5 1 2030 £ > 2 AN 4=

¢ORTRE R F MR E 3090 0 Ft o EREA A FLN C A r &
FARARET o LR BHMTS oo S i A2 AF R A o A E AR E >
FRERFA c 2 AP L 2HEA AR A SE T F W (GHG) i hicH

PR R KR 5 R LR G HER B S R BPR SR E
EBr3l o~ — JE Frendgr k%i‘ﬂh E&]?%F'& i”/\éﬁb/ﬁll ﬂmpﬁa/ i%&
-"j)’(?,g,\;f}ﬁ%;ﬁ_, l—/é‘-kﬂh/&?iﬂ g Tip % iLREH

(- )& E i ik 5 (Net Zero Energy Building, NZEB )
(=)iT E iv hE A (Nearly Zero Energy Building, nZEB )

F-oATETRREA TR EARNEIRNIL S ATTERREA

1 FE TARPIVEE AL o (net) ;¥ Tif(nearly) ) eni %] f3tT gahk i 2

&P prenA oo £ 2R Tif(nearly) ) FIAE 5 Mif(nearly) ; » + A P FEen
TR o f&ﬁ—ﬁ’d ?Kk#ﬁﬁ:ﬁl.ﬂb/&mi@fﬂ’l‘ﬁh’ ZHaEEZ D k(e
EPAih) ERp LAY EDR R AR FENEATEWEL A AR
Hp by - HarERr g Rs s TRFEEHLLER (SiteZEB) | &
Tys Ei2 A (Off-Site ZEB) | o

EF i hiER (NZEB) ehd 82 % % 2008 # 7 =0 & F% F Atdh ok 4 o
T KR ARF SRR A AFREIE (bde- B8 - B )P R * frd 2 o

B(AEFRE T END DR )2Z Fenga & T drn B wikd B IR (site)

130



FoF CRTETERA SRR

& kiR(source) > W% it hF (IEA) RbbBTHAH T T340 ¢ &5 ha s 1 &2
U@ 3T 20 B R R GE R L REA -

Voss(2011)% 4 F A3 M7 Efeif F i ME AP eh- L H - FF o B
2010/31/EC 4p 4 = 2 16 » 32475 il § P AR L& hR TARR LR ¥ g F
GHLE DI RF I AL T F IR TEE R W R R o Voss & 4 3%
AEFRREARR i‘%ﬁd FEERON AR ET TR o FN AT LA
MR RL Ak RS NI REFRREA AR TR RS
§§Jﬁi%#iﬁﬁiﬁﬂw(i#ﬁ—ﬁ)ﬁﬁiiﬁzﬁiﬁi$’ﬁi
PR ES T T R @k o REHVAQOIDR4: 417 1™ 2 % © B i s
(nZEB) &4 T2 &% Eimit* £ ,>0kWh/ (m2a)

FuEl o R R R RE A (4B nZEB{- NZEB) 2 B4 - B F
AR o B - FERALEALLE fBR - EDR - BN > KB EPE
WED AT R E R SR T O AT tARF  FE 2 AP TR
BT R A N RAE RO BAE AR E 0 TR RE RS PTERT

EPBD vt - 78 %.¢1 > EPBD #faf® » (i FamEf , (nZEB) w4 - 1944

<%ﬁ%%%>$2&wﬂmﬂﬁ;* S¥ B TECRILA HE R o AR R
AT EFEAF RO DAY EEFRAPBRRA TR AN RDRY > & 45

BILHA HITA AT L A GRGE R o ¥ 2R aa RS BRI
gt B R FEE AN ARREE WAL ERL A 2T BT R TR
EFEGRT R trii R Lo A E A DR ER EEfo R ok T Ko
FHENZALEERRIORT S G A H s bldem Rl 7 AR
(Zero Energy Development, BedZed ) -~ “&#5(Lighthouse)% = ¥+ 4% % & (Barratt
Green House) » £t B % =~ 15 it & (Heliotrop) 328 ¥ LenE i A % 0| o
R f FRFNF GicEr s LEA ST AR A EVEBELEOERA
FRRkeh s S B amE R o R A T IE AL e B A AR TR
RGBT GeiE AR ayLn kp L g Wﬁﬁﬁ“iﬁﬂﬁﬂfﬁﬁﬁé
FERBRBEDEE FIPFa IR FETE AT S FPips L EAG

131



KHESD HHERE R o5 R

PREAP OV RAGN DB A PR o SFRAC 0 BT YR FATE 2
A/ BRI R E O] B RO AR RN R R0 B
FA i E A o

FR L E AR AP 1 F R A g 'fr’ 7 B AL PR oK TRiE
ABHE F- fAEFE D E
(— ) E R ol & 4o 2 Lm0 AL Fraa R R
(Z)F 2 B & s o
(E)Er»F L 2R iR

% NZEB ¥4 cnR 73 WA N7 — Bl R e L B o“F i RV ¥ AR

SOERART YR EfrEA L DR BB T §F e #MAF & EPBD
Poogteh s d g S A M A Aot A 0 T E REREROR S E i/
Fo sl r 0 2 aE i

Marszal & #-#& & T fTFg 2 5 P w Q}J?v“ ARG E kG SR E
% o Salomon ¥ A P33 » “ETE AR TAS ARG REISH T 4k o
Ay - BB RRER TP AENZITE N RSPE S RS
net ZEB = Energy Balance:|weighted supply| - [weighted demand| =0

b TRERNEFARSEAS U NREAL R RS DR
Moo IpA O WMV RS RE Kok BRSO RCRET L A N R
W MAETFI R S CEAS T BRI A 2 E R BEAR
S R g s (R 2-35.) o

132



FOR CREFAfT AR R RE

= ] = 1 g
5
Eh' W — E“ W o "I.?' &?‘
g B % Hy ﬁ’(\q‘ (F‘
© o =
‘g 70— E T -
[ %] [E Gy —
'g o — 'g e
g 40 g. A Energy
g i ‘E a4 Efficiency
W LR
S 1= 5 1t —
E R | | o -
A) | Dl LR U T 1|-. G T B0 fB I 3 30 40 50 0 TO S W
Energy demand | l\_ _,-’I Energy demand

2,

Bl 2-35.9 i F A R AL frKw

S FRERARM R
A EREe R EF TR RER (nZEB) #A R 5 4 2
Pfe R B dp e BB LT BT EA P T B 2020 £ AP R G - 8

RE ©

dpth- o ] B EaR?cS Minimum threshold energy efficiency

20 RS FRF e o 0 5 H iRk foP fifp R $nZEB 7 & &
7 2200 34535 i R ‘ffﬁy\/ﬁ\‘# o ip A g S5 ﬁz"lz"‘kl’#}:‘]ﬁ“mg /R EKT R f:é‘:l 5
T R ¥ - 3G o v R RF A BRI - AR PR g

el
TE AR - Repjed B EAS A2 M EL o 42020 £ 148 5 4G

=13
FERA F AR F R > BT R A RS EE AR R e
Bl 2-36.475% o

133



AFITES D Bk A F B kR

need for heating=

Energy
(transmission losses + vunhluhuﬂ losses) - (passive solar gains + internal gains)

TRANSMISSION LOSSES
{eonduciion and convection) R o
: i INTERNAL GAINS :
VENTILATH £s: | o i
Inscston v rtery mh'.m...,..] e ENERGY NEED oy
* FOR HEATING & 51
TR .. .
fﬂ SOLAR GAINS ? : : QLon
i H D GASWELL
& ~ 0 i & LIRANIUM MINE,
§ ANERDNEY CE REVEATED ICRE, ke § HYERO: W)

INTERMAL $ “SYSTEM
GAINS . : LOSSES : :
S ST i CAMiy R - National (partly 2
H PASSIVE SOLAR GAINS mmlu‘mi} ¥3
... BOUNDARY OF THE BUKDING ¢ Primary Energy

Factors

Bl 2-36.% & EN &2 crgg iR -k T
F 4% &R ¢ (Shady Attia, et al., 2017)

w2 H P ERIE ) AP & RORE Y R0 #90 EPBD &

P}

* o Mg

i 27 o 4 EN15603 : 2008 1 %_%& » #7i& HAeeig chi R
ERTEPEF A F Bk RP LR G RE T iR G R e SUURE R
Lo Bdho M- SR Rt A B AR ARl T E B

PR i A B R T e kR 0 A Y R R
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4o MR i 2020 EAFATE NG Z AR LT F R RER 2030 £
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WG ATE L AR TR AENAE ) 0 B R B G i
300 i P AzdsE B A2 0 3 K300 mizE A4 2020 & {84 SR o FIE o
Action Plan for ZEBs
To FY 2011 | To FY 2015 To FY 2020 To FY 2030

Setting compulsory energy efficiency

Realizing ZEBs in new public
buildings (ex. Schools)

Realizing ZEBs in new
average buildings

standards for buildings and compiling
compuisory standardization targets,
time frame and support measures by
the end of 2010

Making standard achievement
compulsory

Enhancing energy efficiency standards for buildings under the Enargy Efficiency Act. (into effect in early 2012)
4

Introducing labeling for :uildingsrevaluaﬁng energy efficiency.

v

Supporting technology innovations

=

Enhancing budgetary supports and tax incentives packaged with tightened regulations.

&
Cd

Promoting area-wide energy usage.

5

>
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Standardizing and diffusing control interfaces for lightings and air conditions
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Status of the

definition

Main reference(s)

EPBD
scope
of nZEB
definition
m

Numerical
indicator

Maximum primary
energy [kWh/m?y]

Share of
renewable energy

Other
indicators

Status of the
definition

ximum primary
energy [kWh/my]

Austria omB 10172019 1/01/2021 v'm 160 170 (from Minimum share ERCO,
Guidelines 6 2021)  proposed in the draft
of OIB guidelines for
all buildings
Belgium - Amended Decreeof  1/01/2015  1/01/2015 a5 ~901(2) Vv Qualitath EROH v 54 ~10812)
Brussels v 21/12/2007 v v i
Belgium - v Regulation of 1/01/2019  1/01/2021 v v I0%PES]  40%PE(S] v Quantiativel4]  EROH Under
Flanders 29/11/2013 Quantitative [4] development
Belgium - Under Consolidatedreport 10172019 1/01/2019 v Under Quantitative EP Under
Wallonia development 1o EC develop- development
ment
Bulgaria  Stlltobeapproved  National nZEBPlan,  1/01/2019  1/01/2021 silltobe  ~30-50 ~40-60 Quantitative EP As for new -~30-50 ~40-60
ved buil
EER PPEYES Included in the calculation; & Inchudled inthe
R b 2 calculation; building needs
with class A (n(m\plywllhr(?ass A
Croatia v Regulation OG97/14,  1/01/2019  1/01/2021 v v 33413  Underde-  Minimum sharein EP ND
National nZEB Plan velopment  current requirements
for all buildings
Cyprus v Decree 366/2014,Law  1/01/2019  1/01/2021 v v 100 125 V" Quantitative 2] AT an 100 125
21002012 buildings
Czech v Regulation 78/2013 Coll  2016-2018  2018-2020 75-80%[25]  90%[5] Y Guamtiative ERTS v Asfornew  75-80%I[25]  90%(5]
Republic depending  depending v v buildings
on size on size
Denmark v Bulding Requlations  1/01/2019 1/01/2021 v v 2 2 ¥ Qulitatve | EBORTS v actornew 20 25
201 buildings
Estonia v Regulation 682012 1/01/2019  1/01/2021 vm v 50-100(2]  90-270(2] ¥ Qualitative X
Finland Under Consolidatedreport ~ 1/01/2018  1/01/2021 v'm ND ND ND
development 10 EC
France Definition of ThermalRegulation  28/10/2011  1/01/2013 v v 40651231 70110231 " Quantiative 4] EROH.TS v 80[3]  60%PE[
Fositive Energy 2012, National nZEB Plan
Buildings under
development [8]
Germany Under KiWEfficiency House,  1/01/2019  1/01/2021 v Under 403 PE[5] Minimum share in EP Under 558 PE [5]
development National nZEE plan develop- current requirements development
ment for all buildings
Greece Under Law 41222013 10172019 1/01/2021 ND ND Minimum share in Under
development urrent P
for all buildings
Hungary Under Amended decree 7/2006, 1/01/2019  1/01/2021 Under 5072[2] 60115221 v Quantitative EP Under
study by University of ' develop- development
Debrecen ment
Ireland v Draft definition in 1/01/2019  1/01/2021 v v 45 ~60%PE[S] " Quantitative (4] o, Under 75-150
National nZEB Plan development
Italy Stilltobeapproved  Draftof thenew EPBD  1/01/2019  1/01/2021 v still to be Included in the upcoming Quantitative ERTS  + pcfornew Includedin the upcoming
(under publication) decree approved updated version of the buildings updated version of the
National nZEB Plan [2,3] National nZEB Plan [2,3]
Latvia v Regulation 383/2013  1/01/2019  1/01/2021 v v 95 95 Vv Quantitative EP v Asfornew 95 95
buildings
Lithuania v Regulation STRZ0109  1/01/2019  1/01/2021 v v Includedin the calculation;  + quantitative EP " Asfornew Included in the calculation;
2012 building needs to compl buildings . bullding needs to comply
with class A++ with class A++
Luxembourg v National nZEB Plan 1/01/2019  1/01/2021 X @ v Includedin the calculation; v Qualiative ~ ER €O ND
Details to be fixed building needs to comply
with class A-A-A
Malta Underdevelopment  NationalnZEBPlan  1/01/2019  1/01/2021 v Current 40 60 Qualitative EP ND
values to be
vised
Netherlands v National nZEB Plan 1/01/2019 1/01/2021 v v Included in the calculation; x EP ND
building needs to comply
with energy performance
coefficient =0
Norway Under development Presentation by 1/01/2021 1/01/2021 v Under Minimum €O, (main ND
Research Centre development shareincurrent  indicator),
‘on Zero Emission requirements for EPTS
Buildings all buildings o
Poland Under development Consolidated report 1/01/2019 1/01/2021 v Under 60-75 (2] 45-70 (2] x ND
to EC development
Portugal Under development Law 118/2013 1/01/2019 1/01/2021 v In current x ND
requirements
for buildings
Romania v National nZEB Plan 1/01/2019 1/01/2021 v v 93-217[23]  50192[23] v Quantitative co, ND
Slovakia v Decree 364/2012 1/01/2019  1/01/2021 X & v 32-542] 349621 v Quantitative EP ND
Slovenia still to be approved Official Journal 17/14, 1/01/2019 1/01/2021 v Still to be 45-50[2] 70 Under EP still to be 70-90(2] 100
National nZEB Plan approved development approved
Spain Under development Decree 235/2013 1/01/2019 1/01/2021 v Under Included in the calculation; it Minimum €O, (main Under
development s foreseen that buildings will  sharein curent  indicator)  development
need 1o comply with class A quirements for
all buildings
Sweden Under development National nZEB Plan 1/01/2019 1/01/2021 v Under 30-75023) 30-105[2,3] x ND
development
UK v National nZEBPlan,  1/01/2018  1/01/2019 v v ~a4(2) ND v Qualitative €O, (main ND
s Details to be fixed e oy . indicator),
Carbon Hub 2016 for 2016 for Included in the calculation; e
residential i building will need ta comply d

buildings) (9]

residential
buildings) (9]

with carbon emissions ~ 0

B 2-41. & W% nZEB #_% % > &-fxik
T kR
http://bpie. eu/uploads/lib/document/attachment/128/BPIE_factsheet_nZEB_definitions_

across_Europe. pdf
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