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Abstract

Keywords: Low carbon, sustainable, green building, zero energy building, climate

change

1. Introduction

In response to global climate change and the increasing crisis of energy, in recent
years, countries around the world are actively developing zero-energy and low-carbon
buildings to promote energy conservation and carbon reduction and green technology.
European Union, the United States and some Asian countries have incorporated
zero-energy or near-zero energy buildings into the national carbon reduction target
period, showing that zero-energy buildings will be the mainstream of future building
development. The EU has set a target of "near zero energy-consuming buildings" for all
new public buildings in 2020. Although Germany does not set standards for near-zero
energy-consuming buildings, it has pragmatically promoted energy efficiency in
buildings and has set a target ofreducing greenhouse gas emissions for
40% by 2020 compared to 1990 and reducing major energy consumption 50% reduction
compared to year of 2008. The UK is the first country to start in April 2018 by requiring
all new buildings to meet the zero-carbon emissions standard. The Department of
Energy of USA has launched the Net Zero Energy Commercial Building Initiative,
which sets zero energy consumption standards for all new commercial buildings
by 2025. Japan has also seta zero-carbon building target by 2030, promoting the
adoption of the ZEB and ZEH systems of the Ministry of Economy, Industry and the
Environment, and establishing its links to the established Green Building Label
(CASBEE). Taiwan’s near-zero energy construction issues are still in the development
stage.However, Taiwan's "Energy Transformation White Paper" has nearly zero energy
construction for the construction sector energy conservation plan to be one of the
important promotion mission. Nowadays, the Ministry of the Interior building technical
rules have set a green building labeling system, building envelop energy consumption
information transparency mechanism, and building energy marking system are under
discussion, for the future of the country's important energy policy implementation.

2. Research methods and processes

This study analyzes the relevant technologies and conditions required for
near-zero energy buildings, and explores the development strategies of Taiwan to
promote near-zero energy buildings, and adjusts the quantitative assessment methods
and benchmarks of green buildings and near-zero energy buildings. Firstly, the technical

methods of near-zero energy building and the Taiwan's existing relevant laws and
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regulations would be collected and reviewed. Secondly, thedomestic experts and
scholars would be consult for the advice of near zero energy building technology and
strategy, as the adjustment and revision of research results. Through the experience of
promoting near-zero energy construction in advanced countries such as the European
Union and Japan, the current situation of promoting near-zero energy construction could
be compared and analyzed to explore the strategy and feasibility of promoting near-zero
energy construction in Taiwan. After a comprehensive review of the above-mentioned
relevant data, the development strategy of the green building in Taiwan for the
integration of near zero energy buildings is developed on the technical aspects.
3. Results and discoveries
This research completedthe domestic and foreign research literature data on
near-zero energy construction, as well as the policy promotion measures and related
period objectives of advanced countries in Europe, America and Japan for near-zero
energy construction, the results are summarized as below:
1). To complete the relevant policy objectives and promotion practices for the collection
of near-zero energy buildings at domestic and abroad.
2). Clarify the definition of zero energy building and complete the consolidation of
near-zero building cases abroad.
3). Complete the evaluation of the relationship between the daily energy-saving pointer
of green building in Taiwan and the energy consumption of building.
4). Complete the quantitative assessment method and evaluation standard scenario for
zero-energy buildings.
5). The zero-energy building grading benchmark and assessment system are proposed
with integration of green building system in Taiwan.
4. Recommendations
Advanced countries in Europe and the United States have clearly established
ZEB or near zero energy time frame and achieve the goal, the Asian region of Japan,
South Korea, Singapore, Hong Kong is also actively establishing time-lapse targets
and promoting the near-zero energy construction policy, and the Government should
set out a clear target period, relevant supporting energy-saving standards and
incentives to demonstrate the determination and enforcement to promote near-zero
energy construction, and promote the upgrading of the construction technology
industry. In order to promote and implement the system of near zero energy
construction, it is necessary for active economic energy policy and industrial guidance
to cooperate with the implementation.The zero energy construction policy were
promoted by economic and energy industrial development authoritiesand cooperated
with building management and environmental protection departments in many

advanced countries. It is recommended that the energy department of the Ministry of
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Economy as the policy-lead authority, the Ministry of Interior Construction
Department or the Institute of Building Research as the department of building
management, establish a building energy marking mechanism and building energy

consumption assessment benchmarks to cooperate with the implementation.

Ministry of the Interior Construction Department, Ministry of Economy Energy
Bureau construction energy marking system implementation is an important mechanism
to connect near zero energy buildings. The European Union countries and Japan
implemented the building energy marking system, established the building energy
assessment methods and building energy consumption benchmarks to enable the smooth
implementation of the near-zero energy construction system. Taiwan's construction
energy marking system is still in the stage of deliberations. it is proposed to reconcile
the green building energy pointer and marking system announced implementation, in

order to benefit from the implementation of zero energy construction system.
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S
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S

Introducing labeling for buildings’evaluaﬁng energy efficiency.

v

Supporting tec:hnology innovations
L

Enhancing budgetary supports and tax incentives packaged with tightened regulations.

&
Cd

Promoting area-wide energy usage.
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The building is intended for a wide variety of
activities. Dedicated to culture (large hall for
exhibitions, events, conferences, etc.), and to the
development of the activity on the Lainiére site
(offices, meeting rooms, etc.), the building also
includes technical rooms and storage, to house
the equipment and the scenographic equipment
allowing the operation of the

House of the Project.
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06-Diversity

The building is intended for a wide variety of
activities. Dedicated to culture (large hall for
exhibitions, events, conferences, etc.), and to the
development of the activity on the Lainiére site
(offices, meeting rooms, ete.), the building also
includes technical rooms and storage, to house
the equif and the sc ic equipment
allowing the operation of the
House of the Project.
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14-Dry toilets:
How to use them

These dry toilets are used as ordinary toilets,
without the addition of straw or sawdust,

but without flushing. The forced air flow
ensures odorless operation.

Do not put non-biodegradable products, nor
chemicals, nature does the work on its own!

no liquids
or chemicals
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123




SEABTERRTIRALA LY

23BErIAREFH
Sl e AFpi AFmi AFoi Bl e %
AFIi
J2 358.00 233.63 0 591.63 0.166
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AR REF AR
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Hoe o

CFl: = * B P 4% i A T (kgCOse)
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R

BB R i i i sk BL
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FEAB AT E Y TR FHAT BN 0 ERei 12 0.9 3 0 T o
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— 38888(kgCOse)

S Rl s R L SR N
(5)# # & # B X_§*(CFv)

CFV = CEypy X Apy + CFpey X Ay (3-6)

CFppv : = % & %L BN B E B KA R R R (kgCOse/m*yr)
App : Qf—iﬁ’?%‘t’ip\ B8 45 f(m)
Fia @ B 158 (kgCOe/m*yr)

6‘
Apt: 225 R o F (m)

é%@ ’ﬁ#ﬁﬂ?é’i%" 5 i B
o 2 KR RE R R R

P AR H S E 2 A2
S T ﬁﬁm%MX .
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CFppv 6 CFptv 35.7
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CFtr @ 22 i i& ™ 3% 42 iv g 20 (kgCOme)

nei : 148 T 5 Hi( )
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nsj L ERHG S E(R) 0 AR RTHY
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Pt T LT ok 3417 4
3 31785k % $%kE
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s o [ 652 [0 *E ] 6564
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3/m> 0 gok SR 0 legiwa
(i) (% 2-0.0) o
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#CFeu =71814+49799+38888+20687+3920+3415 = 188522 (kgCO,e)

TRV A B BB ek 3-17 40 0 AR R E 2 BB E 5 188522
(kgCO2elyr): > & * 7 42t 5 354365(kWh/yr): & % 2 EUL48 % * 82.02 (kWh/m2)
AEREZERD B R G AR AR 8400 IT R R AR 1690 A 0 X mIE
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% 3-182 8@ * FFE BCF 2 R 3-8 7 &

rEr TR | mEppg
i i 7F s TE| FEREL o 1%
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TERA 73099 38888 16.92 20.3%
BF KA 38884 20687 9.00 10.8%
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BPEREK G 6419 3415 1.49 3.3%
&3 354365 188522 82.02 100%
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EAC: 23 e i > »PiEp B2 AL FTHL 2 > 2% 5 073
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AFTi @ 0 #3220 54 (n)

AF % M 46 /(o)

FRe:Z A & K3z & X
FRs: & # k st&d sy 53 &0 &
ERf:3¥ b 43L& k2B &0 F

FRp: ik j suéb it 2 & i &

ﬁﬁ*?f%“%xﬁﬁﬁﬁﬁﬁﬂaﬁi%u%g%%g%ﬁﬁﬁ&g,

ke~ BT g
42> P £ 2R NRBEBUIA PRI F DI ARG T MO THESKT 7
e T A BN B, ~ T2fee TERd, ~ Tp RERL 2L

e PR FVac ) o

166



al=1.0-Vac(4-4)

D344 Tp R h ZAARITRE S Vac, EAp 2 A1 p AR R R R
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Boe P EREE N 2 AL ITRF
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thAL i A REVe ) H P EVEEVC: ey 2 ¥ T A S iR RS 0

# 2. ENVLOAD ~ Req ~ AWSGZ 47 #- & 2 4 3 & -

(3) = RAIFT i RS0 G
BRAENEY RFITFENE N L s Wb~ HAREREH
EESMESN L2 A SN FRASNFEREN] > E &R F 102520
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245 Tupees TIoER d, 228 §8%E & (EEV=08)

VP Vac al EEV d Bac a2 ERe
0.7 1. 00 0.00 0.8 5 0.92 0.08 8%
0.7 1. 00 0.00 0.8 10 0.96 0.04 4%
0.7 1.00 0.00 0.8 15 0.97 0.03 3%
0.8 0.93 0.08 0.8 5 0.92 0.08 16%
0.8 0.93 0.08 0.8 10 0.96 0.04 12%
0.8 0.93 0.08 0.8 15 0.97 0.03 10%
0.9 0.85 0.15 0.8 5 0.92 0.08 23%
0.9 0.85 0.15 0.8 10 0.96 0.04 19%
0.9 0.85 0.15 0.8 15 0.97 0.03 18%
1 0.78 0.23 0.8 5 0.92 0.08 31%
1 0.78 0.23 0.8 10 0.96 0.04 2%
1 0.78 0.23 0.8 15 0.97 0.03 25%

(FoR som : ~mm g HD)

%246 "THuwgzHaEes TIHFR d 23R T %FE R (EEV=0.8)

VP Vac al EEV d Bac a2 ERe
0.7 0.78 0.23 0.8 5 0.92 0.08 31%
0.7 0.78 0.23 0.8 10 0.96 0.04 2%
0.7 0.78 0.23 0.8 15 0.97 0.03 25%
0.8 0.70 0. 30 0.8 5 0.92 0.08 38%
0.8 0.70 0. 30 0.8 10 0.96 0.04 34%
0.8 0.70 0. 30 0.8 15 0.97 0.03 33%
0.9 0.63 0.38 0.8 5 0.92 0.08 46%
0.9 0.63 0.38 0.8 10 0.96 0.04 42%
0.9 0.63 0.38 0.8 15 0.97 0.03 40%

1 0.55 0. 45 0.8 5 0.92 0.08 53%

1 0.55 0. 45 0.8 10 0.96 0.04 49%

1 0.55 0.45 0.8 15 0.97 0.03 48%

(FoR som - ~mm g HD)
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247 TAFFERE RAB S VP, L ZAFRREVR

VP Vac al EEV d Bac a2 &R AT E
0.7 1. 00 0.00 1 5 1.00 0.00 0%
0.8 0.93 0.08 1 5 1.00 0.00 8%
0.9 0.85 0.15 1 5 1. 00 0.00 15%

1 0.78 0.23 1 5 1. 00 0.00 23%
0.7 1.00 0.00 0.8 5 0.92 0.08 8%
0.8 0.93 0.08 0.8 5 0.92 0.08 16%
0.9 0.85 0.15 0.8 5 0.92 0.08 23%

1 0.78 0.23 0.8 5 0.92 0.08 31%

(FAR kR 2y FHD)
348 THNEAL RAR B VP, LR HARER
VP Vac al EEV d Bac a2 &R AT E
0.7 0.78 0.23 1 5 1. 00 0.00 23%
0.8 0.70 0. 30 1 5 1.00 0.00 30%
0.9 0.63 0.38 1 5 1.00 0.00 38%

1 0.55 0.45 1 5 1.00 0.00 45%
0.7 0.78 0.23 0.8 5 0.92 0.08 31%
0.8 0.70 0. 30 0.8 5 0.92 0.08 38%
0.9 0.63 0.38 0.8 5 0.92 0.08 46%

0.55 0. 45 0.8 5 0.92 0.08 53%

1
(FoR dom : ~mm g ED)

249 THBHREAIEEL%F EEV, 23R F iz i (VP=09)
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VP Vac al EEV d Bac a2 ERe
0.9 0.85 0.15 1 5 1 0.00 15%
0.9 0.85 0.15 0.9 5 0.96 0.04 19%
0.9 0.85 0.15 0.8 5 0.92 0.08 23%
0.9 0.85 0.15 0.7 5 0. 88 0.12 2%
0.9 0.85 0.15 0.6 5 0. 84 0.16 31%
0.9 0.85 0.15 0.5 5 0.8 0. 20 35%
0.9 0.85 0.15 0.4 5 0.76 0.24 39%
0.9 0.85 0.15 0.3 5 0.72 0.28 43%
(FH KR A7 FHD




FrRUEAREAAEE AL E R e AR

£410 THu 2 A EE N EEV, 2 28 & eE v ik (VP=09)

VP, Vac| EEV d Bac a2 ERe
0.9 0.63 0.38 1 5 1 0.00 38%
0.9 0.63 0.38 0.9 5 0.96 0.04 42%
0.9 0.63 0.38 0.8 5 0.92 0.08 46%
0.9 0.63 0.38 0.7 5 0.88 0.12 50%
0.9 0.63 0.38 0.6 5 0.84 0.16 54%
0.9 0.63 0.38 0.5 5 0.8 0. 20 58%
0.9 0.63 0.38 0.4 5 0.76 0.24 62%
0.9 0.63 0.38 0.3 5 0.72 0.28 66%

(FHR KR A7 FH)
I EBRE &R

23&%%%&?{%& AET A feBw ikE N G aRFEP

LAZA AR F SR ETH R R R R SRR K AR BRI
i KUE FL g ’ﬁ Bl $58% 73 5 T2 A SN %%Ti % 0 aBSn | 0 3% A

EAINR R T AN RET T SR  DERREFLIDELITE -

BEkZ 3k s ad=0. 06

BTN E R S A A B A B e A% 0 ab=0.12

CO20k & b & 4241 % 53k » a6=0. 9
EE A K aT=0.078

“hF 4%k Bkt 0 a8=0. 036

BATEERCGRIFE R AIRAE R K 0 a9=0. 15

ad~ad& W3 Tl A L AS N EHE D & FERs H 4T
ERs=Xai (i=3~9) » ®wERs# # % 3%0. 3(4-10)
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i&@%ﬁﬁ iR R ;L:ng

(2)#Rh 5%

FAEVAV % 2Lkt > al0=0.1

FhoEAKTER ARSI A SN FERIE 4T
ERf=al0 (4-11)
(3 k ks

FAEVAV % 2Lkt > all=0.1

oRE N KT ER RSN HTA SN FERpFE 40T
ERp=all(4-12)

E% 4

1295

U
ERai=(1. 0-ERe) x(1.0-ERs-Erf-ERp) -

wERai # %] *0.4(4-13)

SeLt ZH AT B Rk

2411 ZASNET B D Bk S

Baaeke o P AT ARA RS TS

:>J_"'< .
B e

7 R BT
LR 5 4 B 3 9 & 1
T
31 A# S 1.00 0.95 0.90 0.85 0. 80
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£ 412 BB F 3 AR EBE RS SRR L
2

kA RAF oA % 5 A 7% (KWh/kWh)
# 5 (kW) 5 & 4 5 3 & 2 & B
22 T (340 r1} s 3.64 14 b > [3.88 ik |411 2o 435 1l
# M 3.64 Mt 3.88 i 4.11 3 435
s | EMS a0 Bas s 369 s 393w (417 vk (442
N 4.0 T 3.69 i 3.93 M 417 | 4.42
! B T 40 o [3.25 Mo 348 t2 b > [371 b s [3.93 ko 4.16 11+
7.1 T gt 3.48 3,71 M+ 3.93 4,16
B 0 7.0 o 315 Mo 337t [359 b s [3.81 ko 4.03 11+
71.0 1217 i 3.37 3 3.59 o 3.81 13 4.03
40 T 390 vk s 441 12+ > 491 11 > [5.42 1114 > 5.93 11+
M 4.41 M 4.91 M 5.42 M3 5.93
B T 4.0 > [3.60 ¢ oo 403 12+ > 446 12 > 490 12+ > 533 1t
RHEE 71 T ks 4.03 W 446 |1 490 |t 533
B 70 0 (345 o 3.86 11 > (428 r1} > (469 12} > 5.11 12+
10.0 r27 12> 3.86 1 4.28 13 4.69 o 5.1
% 1000 [3.40 ¢ 381 b (422 ks |462 b 5.03 1t
71.0 2T [ 381 M 4.2 M 4.62 M3 5.03
kit se rAE 450 2 s 477 12+ > [5.04 2+ > [531 124 > 5.58 11t
3 4.77 13 5.04 3 531 M3 5.58

(FHR KR P &3 FEAIE Rhttp:/www.moea.gov.tw/MNS/populace /home

/Home.aspx )

Bwzd i e #iaan FiRaizt 8407 ¢

ERai=(1.0-ERe) x(1.0-al2) (4-14)

(4) ZRAZTPHEALFTE LR Bk al

ZHEE HVACH R F V& ¢ 2 F QI Ar i s B2aF 28 s 4
REEL AR R BR AR SB RN CFEL AR R
£ GREEEPEELTREEN LR P E > B F a2 0.2 5T e
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