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SUMMARY

Title

An assessment of greenhouse gases emission and an establishment of united
certification system for the vitalization of green buildings

Purpose

<Final research aims>

This research is to provide a supporting system and DB for energy and
greenhouse gas through whole life cycle of construction; integral assessment
system which helps to achieve greenhouse gases reduction and global green
construction

<Research aims >

[1 division] Greenhouse gases inventory

[2 division] Base DB establishment for building energy performance

[3 division] Building life cycle greenhouse gases assessment & management
system

[4-1 division] Green building assessment & supporting system

[4-2 division] Integral assessment standard & design guidelines for green

building assessment
[6 division] Eco friendly construction materials system

Contents

[1 division] Greenhouse gases inventory

- Greenhouse gases inventory methodology for greenhouse gases emissions in
buildings

- Detailed inventory DB of existing/ new construction building

- Verification guidelines for greenhouse gases emissions

[2 division] Base DB establishment for building energy performance

- DB for standard building model of building use classification

- Base DB construction for building energy performance evaluations of
classification

- Building energy monitoring & analysis

[3 division] Building life cycle greenhouse gases assessment & management
system
- Algorithm for building life cycle greenhouse gases assessment & management
system
- Building life cycle greenhouse gases assessment & management software
- Greenhouse gases emissions KS/ISO standard development & pilot project

[4-1 division] Green building assessment & supporting system

- Application and complementary documents of green building index and
application plan

- Management system of green building assessment in residential neighbourhood

- Economic evaluation in residential neighbourhood

- Verification of green building assessment and management system

- CO2 emissions based on open BIM and integral evaluation pilot system

- Pilot project for website assessment system

- Provision of brand identity, advertisement and incentives

- Green building accredited professional and education programs

- Existing buildings cases for analysis

- Integral application and use verification of green building index

_iv_




[4-2 division] Integral assessment standard & design guidelines for green

building assessment

- Green building assessment reestablishment and integral assessment for
residential building based on LCA

- Integral building assessment for existing/ new construction based on LCA

- Green building assessment and guidelines based on LCA

Contents
[5 division] Eco friendly construction materials system
- Algorithm for eco friendly building materials greenhouse gases emissions/
cooperative research between research
- Evaluation standard of eco friendly building materials/ management system
development
- Integral materials system development and verification
[Enactment and improvement]
- Law of green building certification
[Design specifications reflection] | [Design specifications suggestion]
- Green building certification - Baseline verification guidelines for building
2013 English greenhouse gases emissions
- Green building certification - Economical evaluation in residential
2013 Guidelines neighbourhood
- Green building certification - Building quality of life manual based on
2015 Guidelines BIM
- Carbon emissions assessment manual based
on BIM
- Evaluation manual for environmental
cement declaration
- Evaluation manual for environmental
concrete declaration
Main
research [Policy application] [Policy suggestion]
- Green building certification - Building life cycle greenhouse gases
results . .. . . .
standards and criteria emissions estimation guidelines

- Building energy monitoring guidelines

- Financial supporting system for carbon
trading system

- Green building certification system based
on BIM

- Green building certification related with
GBI(Green building index)

- Accredited professionals for Green building
certification

- Certification for residential neighbourhood
and economical evaluation research

- GBI(Green building index) evaluation and
application

- Green building certification standards
2013-2 revision

- Green building certification standards 2015
revision




Main
research

results

[Patent applications & registration]

- Building energy usage prediction system and method by actual energy
consumption data (application)

- Architectural BIM library for building certification (registration)

- System and method to design building information modelling based for
building assessment (application)

- Building whole life cycle environmental impact using main materials (application)

- Building whole life cycle environmental impact using main materials (registration)

- Building whole life cycle environmental impact using main materials(PCT)

- Building reuse materials system (application)

[Software registration]

- Embodied greenhouse gas emissions evaluation software

- Building energy performance software for real use

- Green architectural data template 1.1

- Green architectural data template 2.0

- Green whole life cycle carbon emissions evaluation program (BEGAS 2.0)
- Concrete life cycle carbon emissions evaluation program (CLAS)

- G-SEED Toolkit

[Trial product making ]
- GBI integral assessment system
- Website based integral system

[Field application]

- Field application report of architecture life cycle Carbon emissions evaluation
using BEGAS 2.0

- Field application report of remodelling architecture carbon emissions evaluation

- Field application report of concrete carbon emissions evaluation using CLAS (1)

- Field application report of concrete carbon emissions evaluation using CLAS (2)

- Research for environmental assessment of residential neighbourhood and
economic evaluation methodology

- Green building certification evaluation and application based on BIM

- Field application in Makok 7 block and economic evaluation report

- Field application report of Korea Water Resources corporation and economic
evaluation report

_Vi_
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( McGraw Hill Construction® The Green Outlook 2011 )

Green Building Investment Opportunities Green Retrofit Investment Opportunities
Scaled by Value of New Construction Scaled by Value of Potential Retrofit Stock - 2007
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(ZX: McGraw Hill Construction Report, 2008)

TH 2006 2010
US Market $ 12 Billion (new) $ 30 - 60 Billion (new)
i $ 130 Billion (Renovation) $ 240 Billion (Renovation)
Commercial & Institutional $ 4 Billion (new) $ 10 - 20 Billion (new)
Residential $ 8 Billion (new) $ 20 - 40 Billion (new)

(ZX: Key trends in the US Construction Market place. 2008 )

ool $ B - [TEQf: § Bil} 4
69.9% B}
o 38.7
227
T T
2007 2008 2006 2087 2008
[ ENR TOP 100 Green Design Firms ] [ ENR TOP 100 Green Contractors ]

8 1.37 01=2 An/el2gd AlE 72

o uFo] AT FAREL] mAMY AP 2009 $52.3 billion o] 28 Zo]x, 2013
W14 $128.6 billion 0= 434E A o2 1Y), 2009 313 71ERHE AFH$26.5
billion) TR7F FAAPR($25.8 billion) KTk o 2 2 0% WAL QMARE 2013l
FAANFEI} 249 AR} $2.6 billion 8= & Z10= o3k

o ZddF 71 =AY AP 200970l 2013\ Aol ANt 24.3% 37 Zlojw,
2013 dei= $63 billione] TE7F 2 A, HEgh FAFAES] ARy AP 2009
A 201374 e 265% 4% S O% Wolr, 2013eY= $65.6 billion 9] T
7} Zo® ok

(8 billion) Compound Annual Growth Rate = 19.5% e
52000 5200
51735 Commercial &
$65.60
5150.2 Institutional
$150.0 o (24.3%) 52580
51089
51000 500.0
$711
Residential $63.00
3007 (265%) 52650
$0.0 . : : . : | ! "
2010 2011 2012 2013 2014 2015 5000 52000 54000 ssomp (8 Dillion)
8 1.38 0122 =M4dd AIE R2 O 1.39 0I=2 ZO0tE =sM4dg A& 72
(Environmental leader 211 M) (McGraw—Hill Construction Report, 2008)
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(1) dAAIR R X3 715 s, 1E5E U] 28-S 18 Green FAE]
o AUR7|T-(EA) 2] 2k FA1E || AZAIR|EA] (Zero Energy City) F2A1E)
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o FHATED) S 2006 185E A= 3 Anle] 9 AL devieelr Az A
9 %EE— k= dsa TNECRE d3lslks s A5E oy 7]{?— Ay

o P=E 20167 A= s FEE olUXE A8 AR ¢= Zero Energy T
2 E‘_%ﬁ@‘% THE

o ulx “AJA Architecture 2030 Action Plan"S AE3tol 247k~ A7t H3E 4515}

HeE 2 37 B F21(50% in 2010, 3 A9 AR

Equilibrium Housing EU Action Plan 2020
'EZEE zero T EOF O A R| 20%0 4 X HZ

UE sA+Z=H 7t c % Zero Carbon

=

AIA Architecture 2030 Action Plan
HEEO0F EtAS R, A7H10%L S

EXI: Oleig detd Nds HEME AHMHg & 01 0188 228 HLII= A7
A8 1.40 & HAH =0tg Me&td A== ASHE
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1960 LCA 71E 25 ‘Y a4 zel /9](1990.8) I, WA BEEs #2
EMPAZ} =7| LCA o e
w323 | o yeiony xane @ AR AR QIR AN, tcamw=amm SO S
At 22 E719 REPA 217 [Oko—Basei] 7i% el i Y
SR == aga, swgsy | Bzima wm
= sazolM
—T‘TX?‘ Mem Eco-Balance 214
o
o Lx] E440] ) :
CA =49 Mol A& 3 S5t oz
sedesing @ Egy o= wuEo = e
’ Okedusrnih7t Pt it
—_— PLAG TfEt - rnasme
= ETAG A3 I
HALCAHR T ’_ 27 M=

[1s0 1ap00 M2l=2 24 =]

19604 0] o X] 2 = 0]F 200040 1ISO14000 A2 = F&5F M
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(2) Baepis) 9] &F
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7F s GHPIE HaAL Q= S
o Fuolde AAH o RE o wEA GRTE T4 Hof ©4 eplle] A, A Vo=
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(3) TP =AY QA 2H]
o EAEe] kel wek 7k kS SR thd AEe) AR WSk A
suelo] ApEAOR A BEE3 = WO YEA AL Bl SRS,

BREEAM (Building Research Establishment
Environmental Assessment Method), &=

LEED (Leadership in Energy and
Environmental Design), 0/=

O Building Research EstablishmentAtil A
19984E X|E JHEY

O EBot AL

- pass, good, very good, excellent

O 9l Ssd g5

— management, energy use, health and
well-being, pollution, transport, land use,
ecology, materials, water

HQE (High Environmental Quality), Z&A)

— energy, water, maintenance, building site,
noise and comfort, material, overall cost of
operation

O US Green Building Counciltil A4 2000
g

O EBIt AL

— certified, silver, gold, platinum

O 6 HUs3d &=

— sustainable sites, water efficiency, energy
and atmosphere, materials and resources,
indoor environmental quality and innovation in
design

CASBEE(Comprehensive Assessment System
for Building Environmental Efficiency), & &

O Japan Sustainable Building ConsortiumO0il A
LS 2002E Al

O "ot A

- C(poor), B-, B+, A and S(excellent)

O 6l 53 &5

— energy efficiency, resource efficiency, local
environment, indoor environment

—=e National Environmental Policy Act Created U.S. EPA

EU Council Directive 80/770/EEC

P

E

First EU environmental legislation — air quality limit and guide values
BREEAM launched in UK First national green building rating system
U.S Green Building Council Formed
nergy Star Program Expanded For buildings launched
o

ASHRAE standard 90 Energy-design standard for U.S. buildings

LEED launched

Israel Standard for Green Building @

Energy Conservation Building Code in India

mmn

Energy efficiency standards for design and construction ¥

Dubai Green Building Mandate All new construction must be green _

CASBEE launched in Japan Voluntary assessment tool for NC
LEED 2009 v.3 Launched focusing on Energy efficiency

UK & France sign MOU to develop common single rating tool
UK Sustainable Homes Mandate All new homes must rate against

03 1.43 MA sM2A4=

7) SmartMarket Report, McGraw Hill Construction, 2008

A2
A3z
S M4z
Code for sustainable Homes
2 USHE WA A 5 &
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Sectors Themes Aspects considered
Housing:
Individual housing Energy Consumption (heating, hot water, lighting, specific electricity)
Social housing Contribution to reducing the greenhouse effect
Eiivaic wollectie Roasin, Water Consumption of drinking water,
Tertiary: Rainwater harvesting
Offices Maintenance Cost of operating the building
High schools Building waste
Secondary schools Building site Noise pollution generated by the building site
Tobanthirsers schiols Occupational accidents
Health Noise and confort Acoustic comfort
St Materials Wood - material
Swimming pools
e el cosbotapetion Costs of HQE investment, saving on the operating costs, etc.

8 1.47 HQEQIE Ui A2 L BIEO0t
(Xt2&X: HQE Challenges for 2010 in the lle-de-France Region, 2010)

(th CASBEE (&%)

2001d 5E0 F4 H9G7E Slel LA =] A okl JaGBC
(Japan Green Building Council) ¢} JSBC(Japan Sustainable Building Consortium) °]|
S 1% U3 AT S gl o) Sl 15

250 BAEARSQo e HIRH0Y) 2 e el 05 BAEE
(BEE, Building Environmental Efficiency)©|2hk= Zéakﬂ A|3EZ 20099 8L7FA] 8099
7o) QIFEAL 95 (1H1.80)

Comprohensive Assessment System for Built Enwironment Efficiency

CASBEE ssmnpenwnms <54 ‘

Boundary

n
]
[ ]
[ ]
P
| | Bubim
n I I_I_
<y |
Figure 2 D of Qand L y ¥
Gaod
Y =
3
BEE Q (Quality) 3
= T e E
(Building Enviranmental L (Load) Rzan H
Efficiensy) 2 2

L ferviranmental losd)

Figure 3 Definition of BEE and the graph

1% 1.48 CASBEE 2/ IR & EIIMM (XK=& X: CASBEE, 2008)
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[Annex 53 : The six factors directly influencing
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12) Al Thumann, et. al, Handbook of Energy Audits, Eighth Edition, The Fairmont Press, 2009.
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Category Before Retrofit After Retrofit

Floor above ground : 24
Floor below ground : 4

Number of stories

Total floor Area 94,810 m’ 94,634 m
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Exterior . :
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58 FYIE B 2NN WS B Y SHASHAY 7F

H 243 SWAIE OietE X

1
x
04

N
=3}

(U[EpNE=3=, = HENFS

INES INES

2H 23 63 57 64 62 0.53 1.65

CHet2 23 63 57 - - 0.46 1.42

ot3 23 63 57 64 62 0.50 1.56

o4 23 63 57 60 63 0.52 1.62

QA el ik A5 AT th-49) A ATATA A5 GBI A
w0 ebskal, vle-29] A9 ARAFAH A%eh GBIZF b A ek A
A%, 75 AFE 7 R Aok Aot dlUAEE A5 AAEE A5
A Ak MAS AAT 2k 57t gow, waME A APHow 23
L BAGEe ) BFFBOR sto] WAL Folad Fe 4%t AP BE oo
3w Pe W AUAEE AFE 57 B AAEE AFE 2029

o 44 51 40 59 53 0.50 1.12
22 44 51 40 - - 0.46 1.02
246 44 51 40 59 53 0.49 1.08
o4 44 51 40 64 53 0.52 1.15
FEFeIM bl A5 A Ujk-19 A ARAFY A% GBI 44
A e, Heb-49 A% ABAFAY A5 GBI g A etk A,
A%, 7% AFE 7 Y Aolrh dgont AUALE Fokgh AAEE Ho
A Ak MEe AAT 2 57t gow, waME A APHow 2%

L G Ee g BFFBOR sto] MY Folad Fe 4 AP BE o
3 ovla B W UAEE AFE 359 debgla, AAEE A5 28 sebA

CHQH 68 61 64 79 66 0.68 3.33
CHet2 68 61 64 - - 0.64 3.13
CH et 68 61 64 79 66 0.67 3.26
CHet4 68 61 64 44 64 0.59 2.89
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