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SUMMARY

[. Title

o Greening measures development of design and equipment for energy saving in public
buildings

II. Objective and Necessity

o In 2020, below the low-carbon green growth in government policy by reduction of
greenhouse gas emissions by 30% by due process of construction, such as energy-related
laws and regulations as a public building has received green building '2’ rating to the
energy consumption buildings the current regulation is imply that certification helps the
absolute criterion not be of substantial energy savings in buildings.

o Current reen building certification system is the LEED basis and due to building
energy efficiency rating system is based on the German energy law, it does not reflect
the national situation, energy and sustainability is not integrated too.

o By comparison and analysis of the Green building certification system G-SEED, LEED
2009 of United States, BREEAM 2011 of UK, Green Star v2 of Australia - Reconstruct
the object of the domestic law system, must present the improvement of the assessment.

Ill. Scope and Contents

o LEED in rating items put premise is a prerequisite and to meet the essential
requirements of each area, BREEAM is all building regulations energy savings in buildings
in the UK building regulations must satisfy the conditions of the law, the BREEAM lower
grade (Pass, Good, Very Good) satisfies the conditions of the legislation does not separate
energy regulation and evaluate the different eco-friendly, top Rated (Excellent,
Outstanding) is again placed in an energy-saving regulations that assess and BREEAM.
Green star requirement does not exist for all items’ energy rating, that item is only so as
to satisfy the criterion of carbon dioxide emissions equivalent to more than 4 star.
Through this, while assessing the environmental friendliness as the energy-weighted in
the oversea, domestic green building certification system is not clear whether the focus
is on eco-friendly and energy.



o Looking at the details related to energy, energy efficiency evaluation method for the
largest portion is occupied by fragmented compared to other institutions. EPI is a
documentary evaluation to assess on the basis of energy conservation plan and building
energy efficiency rating is determined at the ECOZ2, but this method of analysis differs
from the Energy Plus program or e-Quest of LEED. Domestic does not consider the
intermittent operation time of a public building, without architectural approach to the
method of calculating the load is simply being used only as a means for receiving the
authentication. Therefore, effective energy assessment difficult.

o LEED, BREEAM, Green Star has a process for setting goals ratings are experts in
their field to join in from the start, and meeting proceeds. On the other hand, the case
of public buildings, and the environment-friendly analysis in a different company and
architects in order to satisfy the objectives of the conditions within the time limit in the
design process, such as the current state of the design and turnkey. However, the
feedback for this is not possible and also occurs when the design is changed to meet the
various laws and standards. After all, as the architect of the design not to realize green
building. The situation obtaining certification as an energy-saving items.

o In case analysis of each country, rather than obtaining a green building certification
system energy efficiency can be seen that first approached by passive design. Analyzes
the envelope variation of the load over a wide range of mass and the building design is
harmonious with the elevation plan without the awning is compulsory for solar control to
fulfill the energy-saving features at the same time.

V. Results

o Through domestic green building certification system and international(LEED of USA,
BREEAM of UK, Green Star of Australia) analysis suggest about the differences and
improvements in the evaluation of the national certification system.

V. Research Objectives and Effects

o Report on the suggestions of domestic and international green building certification
system is effective as a material of the future green building green building certification
system and other related systems. The purpose and direction of the Green Building
Certification and Energy Efficiency Rating Certification for sure, and available as a
resource for planning the integration or linkages of the system.



o Architectural Design Office to design a green building green building simulation is
certified for authentication, etc. is included in the total cost of greater cost burden. On
the other hand, the design process feedback effect on investment is low. Improvement of
this design process, architects will be able to reduce the additional design costs involved
from the beginning.

o Because of Architectural Design from green building should be considered, the need
for the design of the building is secured passive design is possible, depending on the
capabilities of the architect becomes important.

V1. Utilization

This study is to analyze and compare the domestic and international green building
certification system clearly the purpose of the national green building certification system
and present a proposal for a revised direction of the certification system. Report on the
suggestions of domestic and international green building certification system is available
that can be utilized as a reference during the revision of future green building green
building certification system and other related systems. Evaluation element of the current
energy-saving plan because they are limited to reflect the energy-saving plan in
accordance with the passive design of the architect can be utilized to supplement the
data to indicate a substantial effect.
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PLANNING + REGULATIONS TO 2019

Part L notional building
Building ions Part L

44% improvement
over 20086 Part L standard

The consultation draft
London Plan 2009

25% improvement
over 2008 Part L standard

Building Regulations Part L

10% renewables:
&

BREEAM Excellent

Chelsea Barracks
Planning Brief

55% improvement
over 20086 Part L standard

The consultation draft
London Plan 2009

Zero carbon non-domestic buildings

44% improvement

Building Regulations Part L

Part L minimum standard
Building Regulations Part L

over 20086 Part L standard
(only for dwellings)

& The consultation draft
London Plan 2009

Building Regulations Part L

2002 2006

2010 2013

10% renewables
The London Plan 2004

CSH Level 4

London Housing Strategy &
London Housing Design Guide
Draft for Consultation 2009

Zero carbon homes

20% renewables
The London Plan 2008

Building Regulations Part L
& The consultation draft

‘atelier ten

CSH Level 3 London Plan 2009

London Housing Strategy

CSH mandatory for new homes
(any Level)

Code for Sustainable Homes
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G-SEED : | * dvﬂ;? Tjj‘ S PIETS 4“3:2 E* cf) LEED
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TAB 3 #AuHY 44 2 SOE BREEAM
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2. LEED

7FE &
<F 36> LEED 7§Ao| W& Hr1etES Hwdt Aoz [duUx e t713+74], [R&7Hs3
i Z]1e] HlFo] 22t 7%, 4% =olA 1 [(As 2D Adlely [du 739 é]*‘-" Z+2y 6%,
8% ashed Tha MFo] Wolq. o= AH B4 R A e FREs oL
A= AAEIH A7) Ha)] AY AES HES AL ZF A Yo mE X gAdo] FQ3
Ae AnaE #9.
¥ 36. LEED V2.2¢9} 20099 #7}gEE w3 vlw
3= Ela
LEED 2009 LEED V2.2
Sustainable Sites (X753 =] A=) 267 (24%) 1474 (20%)
Water Efficiency (A2 a84) 1048 (9%) 58 (7T%)
Energy & Atmosphere (Y=g} tj718-4) 357 (32%) 1773 (25%)
Materials & Resources (A= 9} =g A k) 1474 (13%) 134 (19%)
Indoor Air Quality (AW &712] =) 157 (14%) 153 (22%)
o= Innovation Design (Z2e] & t]x}<l) 678 (5%) 58 (7T%)
FrE s : S
Regional Priority 47 (3%) N/A
T AT 1104 697
40
35
30
25
20 -
15
10
5 I L]
. 1
SS WE EA MR IEQ ID RP

7% 52. LEED NC &Y A4 B

o HF wEL 718 A 1008 F7F A 10802 Hol glon H4HEE Certified,
Silver, Gold, Platinum®] T35 22 FE3tH 55 7TEES % A& old WAy &
AFSH
¥ 37. LEED V2.28} 20092 S34 A< vl
= = LEED 2009 LEED V2.2
Certified 30~407% (36% ©]*hH) 26~327% (38% ©]Ah)
Silver 50~59% (45% ©]4) 33~3874 (48% ©]4})
Gold 60~797H (55% o] 39~518 (57% ©]*)
Platinum 80~1104(73% ©]*) 52~69% (75% ©]*h)
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o LEED 2009¢] 42 Sustainable Building Technical ManualS HI®© = 97] Rating
system3} Z+z+e] Rating system 7]+l Reference GuideZ %o 1. Reference Guide=
Zt EEE Q7EHE Wl dE sides Fa As

¥ 38. LEED 20099 T4

Rating System Reference Guide

LEED for New Construction
LEED for Core & Shell
LEED for Schools .
LEED for Healthcare & Construction
LEED for Retail

Green Building Design

LEED for Commercial Interiors Green Interiors Design
LEED for Retail Interiors

& Construction

LEED for Existing Buildings Green Building Operation
LEED for Existing Schools & Maintenance

o LEED®| & 8< aoksn tgst 2.

¥ 39. LEED 2 4§

TE 8

oz et AT ARl FFARD FFe mA= RN 9T (Leadership in

Energy & Environmental Design) < 433

7N 8k 2 USGBE (0] 5 29119 ¢ 3])

AHEAF=E, 71E0E, Add=dlF, =29 oF, 78, @A, stuAA,
SEAA,

gAAE, MR ES, A D Addek AUt A, FAdRs, oAl

off
=)
9

AL - '
F7HAA A A A

Ao w Certified, Silver, Gold, Platinum
a7 5d

zeAEe] A&7hsqel 9ol Fad Aol

= A Tl e AEE Ha AFEY

W GFe Hassm Aol HPH =AAY 7Y 2
4 %

4e A 1

o
bt
ol
::l,
12
X 9
W B
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3 40. Sustainable Sites 7} W&

kil A =
Pre 1 Constructions Activity Pollution Prevention required
Credit 1 Site Selection 1
Credit 2 Development Density & Community Connection 5
Credit 3 Brownfield Redevelopment 1
Credit 4.1 | Alternative Transportation : Public Transportation Access 6
Credit 4.2 | Alternative Transportation : Bicycle Storage & Changing Rooms 1
Credit 4.3 | Alternative Transportation : Low—Emitting and Fuel—Efficient Vehicle 3
Credit 4.4 | Alternative Transportation : Paking Capacity 2
Credit 5.1 | Site Development : Protect or Restore Habitat 1
Credit 5.2 | Site Development : Maximize Open Space 1
Credit 6.1 | Stormwater Design : Quantity Control 1
Credit 6.2 | Stormwater Design : Quality Control 1
Credit 7.1 | Heat Island Effect :Non—roof 1
Credit 7.2 | Heat Island Effect : roof 1
Credit 8 Light Pollution Reduction 1

2) Water Efficiency(WE)
AE7L AFstes F58&F 2 strAl 2"
&g AACk ot A FoAeE dE9 7]

Br7rete umA= AdE, d98r, T2 T2

Fg Fol7] S8l Ay F% o
%

n & 5gs
B8 AR 20% A S e dEgTFEe

T
)

¥ 41. Water Efficiency 37} W&

T = A
Pre 1 Water use Reduction required
Credit 1 Water Efficient Landscaping 2~4
Credit 2 Innovative Wastewater Technologies 2
Credit 3 Water use Reduction 2~4

3) Energy and Atmosphere(EA)
Energy and Atmospheres= LEED 2009¢] A wjx 110" T 35-H o= ¢F 31.8%E AA|5taL
Row g 371A 9F IRiEE 67HA R FAEH US

¥ 42. Energy and Atmosphere 37§

& 5 .
Pre 1 Fundamental Commissioning of Building Energy Systems required
Pre 2 Minimum Energy Performance required
Pre 3 Fundamental Refrigerant Management required
Credit 1 | Optimize Energy Performance 1~19
Credit 2 | On—site Renewable Energy 1~7
Credit 3 | Enhanced Commissioning 2
Credit 4 | Enhanced Refrigerant Management 2
Credit 5 | Measurement and Verification 3
Credit 6 | Green Power 2
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7} Prerequisite 1. Fundamental Commissioning of Building Energy System

o LEED9 dUAH7I= UAAHE 2BHoZ ZAAANIE AL A 2 B2
gom ol 9 WY TRAE AnHde FadL BT Y FU H4AE

JAFAZANME AvdFGEES H7FstA T LEEDo|A 873l= AvddSg= e i

°% o] HluE F U+

H

o LEEDOﬂ/Hh AE AvHYES dyAAdeLts 3 Ieedmo= Hristar YA
G-SEED| A= Z27] AR A|2=Ho d%o] FFEH=AE st Agte] n &g &
=< S4H= %Eﬁ*éxl 1ol ABEHAA ASEL A dUAALASE e 24712 bj&E
Fol ENY AZBAUATEFFHNAE B3 oUALNE 39T 5 A= T o4
o2 olF G- SEED?Jr AA 2 At dE &9 A A" e FHAs 2 A
A2 ST 5 UES e P AXT F s
1} Prerequisite 2. Minimum Energy Performance
# 43. LEED 2009 ofyX|Z7F &4
LEED(NC)
ANAA L E (%) 12 14 16 18 20 22 24
a4 1 2 3 4 5 6 7
Oﬂﬂxlx.é%%(%) 26 28 30 32 34 36 38
A 8 9 10 11 12 13 14
OﬂLiX]X”L%(%) 40 42 44 46 48
G 15 16 17 18 19

o LEED 2009% olu=HekS ¢lste] ASHRAE 90.1-2007& 7]wh
o2 A% AAH, #AFH EAE #FEAIN] st AEF A 2=E

A

A= [e] = o
HA s AAs L A5

4 CIC IEEA RS
e ol &g ol

o Baseline Building®} Project Building®] AA AENHA A EH o)A
o 12%0)4 olUAE dZFaloF g So] 7hs38tm20 o] LEEDE & 538HA =9 7+

Agu EAoE 12% ARGl HUASS JHsE BB

juked

G-SEED= cUA#B7HE 8l dUuA G sAEe AFEdquAEEdTes & ot

T2 AHgo] 7testARt o]% A& /é =) MZ]@_% ol W3

A, o]l A& AA L oy A &n]vhet

TAET obd AF=ovA R ?__r%l%—
&

%
A4 duAan g 71E A3t 22

o

o]
sl
=

=

Moox B ™ o

]
r2

200 AEANUAAEG]ASZE DOE-2, e-Quest, Energy Pluse] =713Ad=z2a3S AME3S=E AAS 912 ASHREA
90.1-2007, Energy Standard for Building Except Low-Rise Residential Buildings
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4) Materials and Resources(MR)

Aw 8 Aol B HrE Fw %Xﬂﬁ% 17 EE
EAA ] AL QRS ooy AARAZRE
24 AR AL, Az 3

wE&o] dnkE Rl ﬂxé% x

’

¥ 44. Materials and Resources 37} W&

g = A
Pre 1 Storage and Collection of Recyclables required

Credit 1.1 | Building Reuse maintain exiting Walls, Floors and Roof 1~3
Credit 1.2 | Building Reuse maintain exiting Interior Nonstructural elements 1
Credit 2 | Construction Waste Management 1~2
Credit 3 | Materials Reuse 1~2
Credit 4 | Recycled Content 1~2
Credit 5 | Regional Materials 1~2
Credit 6 | Rapidly Renewable Materials 1
Credit 7 | Certified Wood 1

5) Indoor Environmental Quality(IEQ)

AN sAL =

71874, d8H, 43 T& THHCE Hrtsty 53 gddE AR 9
Wro FolTe MY 5 §90E o #44 BAS BrPRo AL JS
X 45. Indoor Environmental Quality 37} W&
o = A T
Pre 1 Minimum Indoor Air Quality Performance Required
Pre 2 Environmental Tobacco Smoke (ETS) Control Required
Credit 1 Outdoor Air Delivery Monitoring 1
Credit 2 Increased Ventilation 1
Credit 3.1 | Construction Indoor Air Quality Management Plan : During Construction 1
Credit 3.2 | Construction Indoor Air Quality Management Plan : Before Occupancy 1
Credit 4.1 | Low—Emitting Materials—Adhesives and Sealants 1
Credit 4.2 | Low—Emitting Materials—Paints and Coatings 1
Credit 4.3 | Low—Emitting Materials—Flooring Systems 1
Credit 4.4 | Low—Emitting Materials—Composite Wood and Agrifiber Products 1
Credit 5 Indoor Chemical and Pollutant Source Control 1
Credit 6.1 | Controllability of Systems—Lighting 1
Credit 6.2 | Controllability of Systems—Thermal Comfort 1
Credit 7.1 | Thermal Comfort—Design 1
Credit 7.2 | Thermal Comfort—Verification 1
Credit 8.1 | Daylight and Views—Daylight 1
Credit 8.2 | Daylight and Views—Views 1

6) Innovation & Design Process 2! Regional Priority

YAl galsh A9 949 4% LEEDAIA F 65 9 X*’“HH?%*O] = o

(}DJ\
Tole o] FEol MANE dA AN FAASKRSAEE 755171 A=
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2 F8AFE olUT FBL WATOEM AZ7}e 1)

¥ 46. Innovation & Design Process % Regional Priority %7} W&

g = A
Credit 1 Innovation in Design 1~5
Credit 2 LEED Accredited Professional 1

Credit 1 | Regional Priority | 1~4
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t}. LEED Q1= AMHE4]

1) Genzyme Center, “LEED NC v.2/v.2.1 Platinum”

o 9% : Cambridge, MA, USA
o S5 1 QA (A ek3 AL
o M7 : 35500
, o B AN 123
.t._._mmw"““*“u s o 9Q1ZE+ : LEED NC v.2 / v.21 Platinum

mmul.llr.lllnnm‘;h 1y

CLAURTR Dy uun___-n.t
L

) =

o Bo| A FAold

- Environmental Merit Award, Environmental Protection Agency, 2004

- Top The Green Projects, American Institute of Architects, 2004

- Worldwide award for high architectural standards and substantial contribution to the
environment, Royal Institute of British Architects, 2005

- Best Workplace for commuters, Environmental Protection Agency & Department of
Transportation, 2005

. A%7 £
- o] =9 olEY S JAFER oty olEE R WY AAE T3t A7 FUE
FTwste ofoltolE zkal Algd AEY
7P LEED 1% &
o A
Erosion and Sedimentation Control req.
Site Selection 1
Urban Redevelopment 1
Brownfield Redevelopment 1
Alternative Transportation — Public transportation 1
Sustainable Site Alternative Transportation — Alternative Commuting 1
Selection Alternative Transportation — Alternative Fuel Vehicles 1
Alternative Transportation- Carpool space 1
Stormwater Management 1
Stormwater Management 1
Heat Island Effect : Roof 1
Heat Island Effect : Non—roof 1
Light Pollution Reduction 1
Water Efficiency SIS A
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Water Efficient Landscaping

Water Use Reduction

Do DN

a5 Chen

CFC Reduction req.
Energy & Building systems commissioning 1
Measurement and Verification 1
Atmosphere Optimize Energy Performance 6
HCFC Reduction 1
Green Power 1

5 A

Storage & collection of recyclables req.

Material and

Construction waste management

2
Resources Recycled content 2
Local materials 2
Certified wood 1

= A%

Meet minimum standards for indoor air quality req.

Smoke free building req.
Carbon dioxide monitoring 1
Increase ventilation effectiveness 1
Indoor Construction air quality standards 2
Environmental Views of outdoors 1
Quality Low—Emitting Materials 4
1
1
1
1

Indoor Chemical &Pollutant Control Systems

Controllability of Systems

Thermal Comfort

Thermal Monitoring

Daylight 1
g5 A5
LEED Accredited Individual 1
Innovation & Green Building Education 1
Design Process Exceptional Performance, Recycled Content 1
Exceptional Performance, Green Power 1
Exceptional Performance, Commuting Enhancements 1
3 02
b Fa A8 8a B
o EYEE T AAAY A%
P B olE G YRR AWe AYAAL Be AR YF AR FUAA AR
4 x9 oUAS G $5E ga
o AAAFS o] &3 FHAE F=
SlEF RS Fdl Eoee dMdH 1T 3o H wALEHE o] &35t HE U 2E9
B AHE2 FEs] HAE TFoR WAANT WA it AR YR 457
FE doA & Fst A9 7] @ AWEr] Bsle] Ik v F.
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2) Bank of America Tower, “LEED NC Platinum”

o B& Y dFAA
o WA 1 204,000m
o T4 1 b5%

AZ

=% : LEED NC Platinum

o Eo|A}SF

- Platinum LEED Certification2 853 A HA 215 AMRA AE

- A% 57

- ChFF Mass Study® B3 AHe] FHE UAAY. 0B AFNHRFGHA viaE
A3 vmsd U AFAYRNE AUAGE FHsA Aol o]Toye
& % 9l

7b LEED 15 W&

5 A
Erosion and Sedimentation Control req.
Site Selection 1
Urban Redevelopment 1
Brownfield Redevelopment 1
Alternative Transportation — Public transportation 1
Sustainable Site Alternative Transportation — Alternative Commuting -
. Alternative Transportation - alternative Fuel Vehicles 1
Selection Alternative Transportation - Carpool space 1
Stormwater Management 1
Stormwater Management 1
Heat Island Effect : Roof 1
Heat Island Effect : Non—roof 1
Light Pollution Reduction 0
Tenant Design & construction guidelines 1
B Chin
Water Water Efficient Landscaping 2
Efficiency Innovative Wastewater Technologies 1
Water Use Reduction 2
Energy & g N
Atmosphere Fundamental Commissioning req
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Minimum Energy Performance req

CFC Reduction in HVAC&R Equipment req

Optimize Energy Performance 8

Renewable Energy, 1%

Enhanced Commissioning

Ozone Depletion

Measurement & Verification

[ I )

Green Power

35

X
&

—

Storage &Collection of Recyclables

Na

Building Reuse

Materials and Construction Waste Management

Resource Resource Reuse, Specify 1%

Recycled Content

Local/Regional Materials

== IO O

Certified Wood

5 >~
95 A

Minimum IAQ Performance req

Environmental Tobacco Smoke (ETS) Control req

Carbon Dioxide (CO2) Monitoring

Indoor Increase Ventilation Effectiveness

Environmental | Construction IAQ Management Plan, During Construction

Quality Low—Emitting Materials, Composite Point Score

Controllability of Systems, Thermal Comfort

Indoor Chemical &Pollutant, Source Control

Thermal Comfort, Comply with ASHRAE 55—-2004

Daylight &Views

=

k)

Innovation &

Innovation in Design

Design Process LEED Accredited Professional

QOﬂH”J;_l),mHHHwHHH

T A

W F2 U

o Sustainable Site

Bank Of America A7 Al¥L teFe &3 33tS A3 sl =AAY, B =AY
ATk A I dF8& dERT 39 oY FE&EIFNE AF, tFeuFHe] HIAo

A&
Fol AFatz AF otdtea HiEE Ao F AE

St Urban

m:‘jj _11 ll'g‘—-—-—r i[ oo

Through-
Block

Passageway
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o Water Efficiency
HlE AHE SHiEE fd SEALS Aot #39 HeEd F 6% Ay 4o |4
of A%, Wzs - s 35

o Energy & Atmosphere
95ft A7) FEAMEL AAFH £UL AdelT YANFE ol WA ANE T
dAEE gl Fg 2AFoRA 29 AR ALFL A7
R ol gatel AYAEFe] DAF FolAY Ay A

= 3.

o Materials and Resource
AZAA ) 35%2 ATE AAZ AEFAom AZBAA v 5000k ool A A=
g z9stel &4 F WASE olksvie I Ao

EXAMPLES OF REGIONALLY
SQURCED MATERIALS

DW=

O BN o
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o Indoor Environmental Quality
FUEE 3719 95%7F AstEHo] AR fFAHIL FE dUrE e # ZEHE
A3 & HjEste] =AY 37 L9 e HAseh

o} Passive Designe 53 ol =] A<F
o BZFAE 34X Bank Of Americas © £ views A&t AEFS a34H o
Z HAS3H] st AA Al ©hFgE Mass Design g & A .

o ECOTECTZ MASS #ejel m& dAFS &2l
13tk Ao 1.88), Case 2Kt Huj 3.79] O w2 LA
Case 39 A|&HHHo] H= HAFgFo] 2,700Wh/nf .2 Case 12 108§(270Wh/ni), Case 22| 5
H(540Wh/m)Y S & 5 A=

719 56. Bank of America®] Mass Study : Case 1
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19 58. Bank of America® Mass Study : Case 3
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3. BREEAM
7}. Building Regulations

o P& 20061 o|xtEErA HjEFS 2020 iW] 28% TEAIIEE FASE AL
2010 el = 20061 A BT 25% FFAIA 20021 thE] F 46%°] o)At EA wEEFS
DEAFEE FASL ¢lon Building RegulationsE A &Aooz AAeHA HEFHO
2019\ Zero Carbon<S Zx%=Z g

of
2
f

N
V4

-25% | -46%
. A v -60%

l.zs%

CO, emissions

Zero carbon

\

2002 2006 2010 2013 2019
Time

19 59. Building Regulations & COZ2 Emissions in UK

o Building Regulationsoll = ©|4tsl&a vl &8 H3EX] ¥ ofY g} AR AR gk AW
Mo AA| oAl|JAH7E Al JEEA] o A9 7FAHEnergy Assessor)ol] &3+ ol A58 7}
E ANFES 3t AUAFIIAE O A tig AYS AES AL A5

L1. Reasonable provision shall be made for the conservation of
fuel and power in buildings by:

(a) limiting heat gains and losses—

(i) through thermal elements and other parts of the
building fabric: and

(ii) from pipes, ducts and vessels used for space
heating, space cooling and hot water services;

(b) providing fixed building services which—
(i) are energy efficient;

(i) have effective controls; and

(iii) are commissioned by testing and adjusting as = OfL4X| Al20f CHsl ZRst H|
necessary to ensure they use no more fuel and power than is AE Ol . . o AlAlSH
reasonable in the circumstances; and 2E 5l commissionsS A| g
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New buildings — Regulation 26

Wh building i ted, it shall not d the target CO = dRiM 2F8E ouAT
ere a building is erected, it shall not exceed the targe b _ .

emission rate for the building that has been approved pursuant 2 EY SEE ZNSHA| =
to regulation 25. £ sl Q2.

Energy performance certificates — Regulation 29
(1) This regulation applies where—
(a) abuilding is erected; or

(b) a building is modified so that it has a greater or fewer
number of parts designed or altered for separate use than it
previously had, where the modification includes the provision
or extension of any of the fixed services for heating, hot water,
air conditioning or mechanical ventilation.

(2) The person carrying out the work shall-

(a) give anenergy performance certificate for the building
tn tha numor nf the hnildinoe: and

(b) give to the local authority notice to that effect,
including the reference number under which the energy

performance certificate has been registered in accordance with
regulation 30(4).

(3) The energy performance certificate and notice shall be
given not later than five days after the work has been completed.

o e
(4) An energy performance certificate must— = O|ILXIEIHAHECP)O 2fsh of
HX|M=2 3loly o] o
(a) express the asset rating of the building in a way AXdsE 2AsHoF ot FIt
approved by the Secretary of State under regulation 24: A= X EdSUBSME 2aE-

(b) include a reference value such as a current legal
standard or benchmark;

(c) be issued by an energy assessor who is accredited to
produce energy performance certificates for that category of
building; and

o Building Regulations= 1071¢] o2 FAEHO o AZEY AZEI AHAH A
S e Ay A, A, BA, HoE BEEy ds 9 Yo def, A ¢
2o oY, B4 BE L P ALbsT AR S, WA A% 5 A8 A
Aom AxE HA-AEA-HA, AFEIY A5 #dd A¥ =AY 52 A
S 50jgl .20
3 47. Green Buildings Act Composition System

Chapter Contents
Part 1 General
Part 2 Control of building Work
Part 3 Notices, Plans and Certificates
Part 4 Supervision of Building Work Otherwise than by Local Authorities

2D oW1 912, HAASELAIE

il

A A 7 5 G A, ASEA

ol

A T4, 2011

i
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Part 5 Self—certification Schemes

Part 6 Energy Efficiency Requirements

Part 7 Water Efficiency

Part 8 Information to be Provided by the Person Carrying Out Work
Part 9 Testing and Commissioning

Part 10 Miscellaneous (7] €}

o Part 4~75 &357] Hste AHS =M AF=H+= Approved Documents= Part A~PE
Hol dloem A #AAE ASES #4T W&ol AFHTE &35t A=AE
glsfof 3t

XX 48. Building Regulations : Approved Documents(Part 4~7)

Part A | 7% (Structure)

Part B | 2% (Fire Safety)

B A% 0] W edE4, F7]o ogt "R (Site Preparation and Resistance to
art Contaminants and Moisture)

Part D | #3l& %2 (Toxic Substances)

Part E | A} % W& (Resistance to the Passage of Sound)

Part F | 3+7] (Ventllann)

Part G | YA, 58 2 429 & & (Sanitation, hot water Safety and Water efficiency)

Part H | v 2 #7]&E *2] (Drainage and Waste Disposal)

Part J ﬁiﬂ 71 4 Az A A A]A~= (Combustion Appliances and Fuel Storage systems)

Part K | 93} W %27 XA (Protection from Falling, Collision and impact)

Part L | 9l #]d 2k (Conservation of fuel and Power)

Part M | &2 AFE 9 HA (Access to and use of Buildings)

Part N | %2 (Glazing - Safety in Relation to impact, opening and cleaning)

Part P | A7) (Electrical Safety)

o Building Regulations % Part 6= A& tgt HA AdUAAFE, olitgde &3 =
< 8738t Jlom olitste A wiEE ALPEEA i Wes =TSt s I=e
Building Regulations & A5=9 A8% AY ALE, AUAE Hofe 1 Part

L(Conservation of Fuel and Power)< 53l A& A 4HE 1A 8

o Part L& AE | w2} New Dwellings(A1%<=74, L1A), New Buildings Other than
Dwellings(#4 < 21=7E&, L2A), Existing Dwellings(1&5#, LI1B), Existing Building
Other than Dwelling(F7 2| 71271 E, L2B)o.E A &3}E o] Qo Hiola LT3t o
AL e FRE 2AEHA ¥EF AsH L e

L5
A

oPart L2A=  (Dintroduction : ©] EAolA ol 3= LHkzQl Ag, @The
Requirements : A& Aol £3d BH HA 8 FA, GGeneral Guidance : 8012 A 9]
2 =3 9 5, @Design Standards : ANHAEE FAES FZA717] A% A9 A
Bl Abgt g5l 7]&# el =, GQuality of Construction and Commissioning, ®Providing
Information, @Model Designo. 2 T4 3.
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o AFAHA A AEAUA S} Bt b3 A& WA EF Ho YR
- AA AE9] wE&v¥&BER)F} Building Regulations 7|5 &9 HES(TER)E A4kslA
BERo] TERE AA] @ofof

Actual U-value and SR g BER
efficiencies \'-,.«‘.:: ::
7 N
Actual bU|ld|ng
Comparison
Actual size, shape, ! N >
orientation, use, ————> \’\' E—— TER
weather and system Q--;:‘;o
types

Notional building
U-values and
efficiencies for a 2010
building

1% 60. BER and TER of BREEAM

S&< A3H(Limiting Solar in Summen3sle] &2 Q3

D Me
o 19904, BRE|A] 31¢F®l BREEAM(Building Research Establishment’s Environmental
Assessment Method)& A Al ﬁiﬂ Z23AH¢ =MAEYIIA~H O Z G-SEED, LEED,
GREEN STAR & =UW® SMASEJSAEY ~7Idte] H. AFHA7F Aste HATHY
71Zol A T olrt Xliﬂ%??} AL AA, AlF, Ao A8 F A= ARE v}
sl AMHE AASEL S
UK PARTL
- CODE FOR SUSTAINABLE HOMES
- LEED EBOM, ND, H, ETC, :::--
: WORLD GBC SYSTEMS
BREEAM : LEED ESTIDAMA
; it . GREEN MARK
HK BEAM

+ GREEN STAR
+ CASBEE

71¥ 61. Benchmarking System
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o BREEAM 7R4-& 2008 3% 20103 Building Regulations Aol wtg} o] Fojx ow 2010

W o|xgtelan] & 1Al 2 X7} dAE] wel Scheme Structure, Minimum Standard,

oA FH 7Y, dF H7IaE W&o] WA= BREEAM 2008914 A=-F3 ol wet 7

WA og 29wy Zo] BREEAM New Construction 20112 E3Eo] 7|2 7lol=gels
X

AFSHL FAH R ARFH] wet A SISE ATHL YL

In!

¥ 49. BREEAM 714 &3

Time Content Note
1990 BREEAM Offices Launch
1991 BREEAM Homes, Retail Launch
1993 BREEAM Industrial, Existing offices Launch
1995 The Environmental Standard Launch
1998 BREEAM ‘98 current layout, weighting etc.
2000 EcoHomes Launch
2001 Bespoke Assessments Launch
2002 Annual Updates Introduced
2005 BREEAM Retail Launch
2006~2007 Code for Sustainable Homes Launch
Mandatory Standards/Innovation
2008 BREEAM 2008 Introduction of new schemes
International development
2010 Code for Sustainable Homes Revision
Structure, Minimum Standard,
2010 BREEAM 2011 ) o
Reduction of CO2 emissions

# 50. BREEAM 20083 2011¢] Scheme H| i

BREEAM 2008 BREEAM 2011
Sector Building type
AE9 ol w2 Offices
Commercial Industrial
— BREEAM Courts (1 €) Retail
— Education (8ruA]4) Education
— Industrial (F1 A1) Public (non—housing) H;it:;?sre

— Healthcare (2] 4] 4)
Law courts

_ : I=1P N
Offices (AHF-22) Multi—residental Residential instituti
_ S AF d ) esidential institutions
Retail (A1 4) accommodation

— Prisons (W E4)
— Multi—Residential (3% ¢1) Residential institutions

— Data Centres Others Non residential institutions

Assembly and leisure
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2) Delivering BREEAM Internationally

o BRE+ BREEAM l5< izt b= d%%o = AY, I7te] &3 2 7|53
Jd EAe nHste] 2EH A=E vdEd = < = & AUEF & ol National
Scheme Operators¢} BREEAM International Bespoke®Z %% . National Scheme Operators
= F7FAY e A=R2 FH]7|7to] 12 A8 % BREEAM <15 FE BRE GlobalZ5-F
ol H-83k(q: BREEAM ES, BREEAM SE, BREEAM NOR)

Br

3

A
o
= W

ofN

o 3% International Bespokew &g Al wiFdEE £ A4S FoAwrzA] X3 =7
oA BREEAM ¢Ql5< w3zt & A% g d5Eo g vwrds AFsts o=z 2-3

Mol 7|3te] 484,

T A= SK A B AARL A BREEAM ¢1Z8 23 ZFo gon o7|d AL

O

¥l Z1o] BREEAM International Bespoke®Z & A BREo| A 1ol 33+ BespokeS ZHAds)
7] $18) AT FQ 4. - FF T A S BREEAM Q1%L S5 $2e] Z7}
 Zolgt AdEHH T w3t 2 E0] MHIHAEA A et A7 Hart Aot
I Ees.

=

D BHGE B W

o 9o wiEFet 497Me] FIhEOR Hol glom R Fikd Heao VA E
g3kl A4tsts BREEAMelA Ash= Aol 7IeEo 7/idd dAcls AAD 25
Y

[01:1

imovation 848 F/12 Hele 4 Sow olgA AN AF WA Gl B 67
SFOE Rojue

o &4 9= W BREEAM i1 5H<l Outstandingg 53 HAEL oF 1% 233}

¥ 51. BREEAM 2008% BREEAM 2011 H7}a% 4 H

BREEAM Ver, 2008 BREEAM Ver, 2011

i 7FEA] Chn 7FEA

Management 10 12% 22 12%
Health & Wellbeing 14 15% 10 15%
Energy 21 19% 30 19%
Transport 10 8% 9 8%
Water 6 6% 9 6%
Materials 12 12.5% 12 12.5%
Waste 7 7.5% 7 7.5%

Land Use & Ecology 10 10% 10 10%
Pollution 12 10% 13 10%
Innovation 10 10% 10 10%
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¥ 52. BREEAM % 7}3=

S Fr13 5 vl 4
Man O1 | Sustainable Procurement 8
Man 01 | Sustainable Procurement 5
Management Man 02 | Responsible Construction Practices 2
Man 03 | Construction site Impacts 5
Man 04 | Stakeholder Participation 4
Man 05 | Lifecycle Cost and Service Life Planning 3
Hea 01 | Visual Comfort BTD
Hea 02 | Indoor Air Quality BTD
Health & Hea 03 | Thermal Comfort 2
Wellbeing Hea 04 | Water Quality 1
Hea 05 | Acoustic Performance BTD
Hea 06 | Safety and Security 2
Ene O1 | Reduction of Emissions 15
Ene 02 | Energy monitoring BTD
Ene 03 | External lighting 1
Ene 04 | Low and Zero Carbon Technologies 5
Energy Ene 05 | Energy Efficient Cold Storage 2
Ene 06 | Energy Efficient Transportation Systems 2
Ene 07 | Energy Efficient Laboratory Systems BTD
Ene 08 | Energy Efficient Equipment 2
Ene 09 | Drying Space 1
Tra 01 | Public Transport Accessibility BTD
Tra 02 | Proximity to Amenities BTD
Transport Tra 03 | Cyclist Facilities BTD
Tra 04 | Maximum Car Parking Capacity BTD
Tra 05 | Travel Plan 1
Wat 01 | Water Consumption 5
Water Wat 02 | Water Monitoring 1
Wat 03 | Water Leak Detection and Prevention 2
Wat 04 | Water Efficient Equipment 1
Mat 01 | Life Cycle Impacts BTD
Mat 02 | Hard Landscaping and Boundary Protection 1
Materials Mat 03 | Responsible Sourcing of Materials 3
Mat 04 | Insulation 2
Mat 05 | Designing for Robustness 1
Wst 01 | Construction Waste Management 4
Waste Wst 02 | Recycled Aggregates 1
Wst 03 | Operational Waste 1
Wst 04 | Speculative Floor and Ceiling Finishes 1
LE 01 Site Selection 2
Land Use & LE 02 Ec.o.logi.cal Value pf Site and Protection of Ecological features 1
LE 03 Mitigating Ecological Impact 1
Ecology LE 04 Enhancing Site Ecology BTD
Le 05 Long—term Impact on Biodiversity2 BTD
Pol 01 Impact of Refrigerants 3
Pol 02 NOx Emissions BTD
Pollution Pol 03 Surface Water run off 5
Pol 04 Reduction of night time light Pollution 1
Pol 05 Noise Attenuation 1
Innovation Inn 01 Innovation 10
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o BREEAMO| Fa U 8-& L9Fstd <

=3
o
o
(7
:i
i)
o

TE i
B3 O 4%9 3ee zolu A8l @44 o] wet Awel 448 F 9
54 | £2 st A, ABd 0@ Any gt 84 $ES Poldt 4, A4 A
of tist =25 WAAT|= A
N7 2 BRE(Y = AFAT2)
AT FAAAE, FEASE, TASEIAA, 2 9 A5E
AAFE e, A%, duA, wE, FAY, AR, d7E, EXolE, A, 24
F7HAIA A A A A
Rating % score Al 55
Outstanding > 85 ~ X9 1%
Excellent > 70 ~ 44 10%
Assw Very Good > 55 ~ &9 25%
Good > 45 ~ 49 50%
Pass > 30 ~ &8 75%
Unclassified < 30 -
HFa7|z 5

5) Minimum Standard

o BREEAMOA] & T3t FH47]Z2Minimum Standard)& LEEDS] Lz Ad= A Zo] e,
S BAGe]l 7+ FEAA AASHE BEEAE wEF o ¢1ZAA 0] FojA = LEEDS}H

2] BREEAM2 SHE = oldsof sl= 4 7|+ 53 A7t gd24 Fo94.

Criterion 1| Criterion 1 Criterion

1 Only Only 30nly
Criterion 1| Criterion 1 Criterion 1| Criterion

1 Only Only Only 30nly
Criterion 1| Criterion 1 Criterion 1| Criterion

1 Only Only 1 4 |only 30nly 1
Criterion 1| Criterion 1 Criterion 1| Criterion

1 1 1 |Only Only 6 1 1 1 |only 30nly 1 1
Criterion 1| Criterion 1 Criterion 1| Criterion

2 2 1 |Only Only 10 1 1 1 |Only 30nly 1 1 1

1% 62. BREEAM® Minimum Standard
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o FAeHOoR AFF WUFdoF ste Ha 7lEo] BobA™M Excellent, Outstandingel 4]
B UAgEY] HA 7ol FolF. ol BE T3 duUAASE 2738 LEED9
28 BREEAM2 W 7k A= dyA As 7I€< SFAAT™ Very Good S37H=
ZAARD oA E kS &T8HA

6) ASHEA

AFAFol #oAste HAE7IEE “HIZM 7F don ole ASHFE APl 3o F
FHY. = AT B =E 3G A 9 AU FUHAA doH e SES 8
S3t7] Sl A= B7EAHERE © ).

Employ BREEAM licensed assessor

Assessment Registered

Assessment Meeting

Draft Report

Information

Design Stage

Building Completed

Final Certificate Issued

13 63. Assessment Process
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BRE Alv]y}

BRE Global BREEAM Multi—Residential Scheme Manager$! A3+ 4
9] BREEAM &9 #3 4 o 54055 ASA L] wdwtdke] dist A&7 39

=2 0 o

P

Atelier ten : 759 A8AA A< 4 AA, 234 g 39
Atelier ten HE9 3H tixQl "I dXyoiyo] A
Designere|® LEED AP BD+C?l o|&3ldS E3to] A& %

¥ 3|A}Z A, Environmental
&

HOK : LEED Q5= 5% HOK AtS @A 9 HOK F=AAF #AHF Chris Yoon 3]2
19559 A3 ¥ HOK Design, Architecture, Engineering, PlanningS 3| #AZAA Bvuk of
Uzl AF8He fist xds FRFoEN HAZH HAAE AT HIES FAEL AS.

Christopher s. Yoon Senior Vice PresidentE %3lo] HOKefl thdh #dkA <l

S
Auupe} HOKOlA Sustainable Design Practice Leader?! Joyce Chan, Ateiler Ten® Chris
Mortensen} 7 X274 1F A 2 AA dist Mujus 183

—uill

[l
e

hstan
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2}, BREEAM <15 A &4

1) 7 More London, “BREEAM 2008 Outstanding”

o 9] : London. UK
S U BRI e B o
o A 60,849m
o =41 102
Q155+ : BREEAM 2008 Outstanding

o

o Eo]A}sk

- BREEAM 2006 “Excellent” & % =2 4o AE dxyold fgxp¢l ¢ s =
BREEAM 2008= 7§88 wet AA Heldo] 20080 HHAL DA HEE
“Outstanding” ¢ %<, 7 A3 ¥d H%=E Outstanding(89.07%)& 53

o &2 54

-y AFEoA &3] E F A= AEY AEYAE E35F Outstanding 552 HH-
- Combined Cooling Heating & Power Tri-generation¥} 72 Active System&= %23} qt
7 More Londone] More London &#e] vt AEZH oju] Xojxl T AFE g
42 dE FA ¥7] At ASAGRE 7]Fe FH S 1] AAEHAGE
HollA & 9rE 713

7 BREEAM 1= W&

o Building Regulations 7]&2] oA && KT} o]atslerh W& 70% =3l EPCoO

A “A” FFE 95F duA FE HAF 10H F S g5 on o] Q%
15

Bio-fuel-generation, Solar Hot water, Low energy lighting & olux] A7+ Au|A 28-S
283 (25% AR 7Hsd A8, 45% Low and Zero Carbon 71& &)

- 121 -



Management

Health & Wellbing [®

Energy

Land Use & Ecology [®

Pollution #

ytstanding ydo|4xlE s 787 |&%| CiH| CO2 HiE2F 70% =zt
olUx| HZ s 2 EPCEE A

0%  Energy £2(CO2 HHERE Zi4) BI= 138 &5 (Max: 15%)

Maimum avaiable [ 0210{ = Bio—fuel Tri-generation / Solar Hot Water /

Outstanding target [ 0% 2% 4% 6% 6% 10% 12% 14% 16% 18% 20% Low Energy Lighling%wi—'lxl 2L M| AAH AR

1% 64. 7 More London BREEAM A&
) Passive DesignS E3F o =4 oF

o Site & Climate : Wind Direction & Speed Analysis

7 More London¢] Z1Z=7] o] ¥l FolA Eojo = nuigo] s
FASRT o] Ur|EE o= AZy Y=g o] BaxldA oty
Londone &= AL Alo]g2 32+ HlES zpdsle] FH Y 71‘% Edston xR
< vEe T 23S S8 sidsta, dE AHe 2 Sky Bridge ¥ %

Hol B7] EBE AW S AN F/NE AR YRR FYNA BE 4EF

SHAl SFste d7IR/E
FS w A, o]o 7 More
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T [°A97]

CFD Analysis

e

g1

Z 1oAe]

CFD Analysis
Fow v

ey’

i

i

PP

Peiii 7
Vit iiiin

£ 19497

CFD Analysis
Fon Ve

ACIC|

CFD Analysis

DomEEEEEE: :

G [°9A97]

CFD Analysis
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o Sun Shadow Analysis

More London ®}~E]Za:Me] mlx]2t AE<l 7 More London ZA=0o] FH AE Ax37
n = FETFS A5

o Form & Massing Process

- Tower of London ¥ ®lx Zol sl AE ZWH FHVF HAQAHLS. AE FHE=
Q) Oth P{R= e 13% o}oq H?ﬂ]ﬂ‘}i&fﬁ] AE T4 AYL 5= A E AE UHE=

_ oo]:_f_\;ﬂg] ;(]:LXH:L f%‘E]] I B=9] "X FFE g3k Alof SRl EF Q3 dAE
FATIH, EAS BRS T D WOhE Bl 15 AT 1A ANV Y

9Y 2 BEG e FASY AT F29 o] A
Ao B2 BWLF YAE A, WAE o) Lod U AL YRR FUAZ.
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19 66. 7 More London FH Ax A dx 4
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2) LSE New Students’ Centre, “ BREEAM 2008 Outstanding”

| . ¢]x] : Sheffield Street, WC2A 2EZ.
LONDON

| B mA

o A : 6,101lm’
o T4 1 A3} 2%, AN TS
o ¢1Z==2 ¢ BREEAM 2008 Outstanding

o -};:;—0] /\]—6'0]-
- 20113 11¢, Low Environmental Impact Building® Z#4] BREEAM Design Stage
Assessment(BREEAM Education 2008)ol 4 Outstanding(86.45%) 53+ Hx distw A

7H BREEAM <15 W&

|
|
|

Innovation

Pollution

Land Use & Ecology

Waste

Materials

Water

|
H
H
|

[[

Transport

Energy

|

Health & Wellbeing

= Outstanding Target

Management . .
W Maximum Available

“

o

2 4 6 8 10 12 14 16 18 20 (%)

I3 69. LSE New Students’ Centre QI&A 4
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M
1%

474 84

o

W Fa

o 9y AF : B A& AL Perforated Brick, Solid Brick, Timber-Framed
Glazing2 T4 %

- Perforated Brick
Perforated Bricke Header®-#& A A3 Zgn|4 27
shading &35 s I fFol vls) AFH LAFS
2 AAAFo] Thesta, AN ER FAAH 2R

ia
)
>
lo
u
o
g,
il
™
P
lo
fu
X
wn
o,
o
—

ddn

MM

M

1% 70. Perforated Brick

- Solid Brick
71249l Solid Bricke A3 A7t Ba

OutstandingS ¥H7] 98] EA == H7|ES So|A HAo 2HA

N MES AU YES G

3t2] ¢o X Ro)| 8353 BREEAM

Wade Aztstar @4

- Timber-Framed Glazing
TP do] yFE H HEO=Z Perforated Brick SlHe] &¢Frm

TE4, 74, 25 5& FEAIL et AT s 8

sy
(K
o)
julod
o
[l
2
o
o
ol
ok
£

1% 71. Timber—framed glazing
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o AAS7]

A5 As e Ay o, RS Lxd
st Hol glon «gd Ades FEL
T ALE BNE FYAA RelE FEE B

S5 BMS29
d Azel Ars A5
of AW FAANNE WA Soz A

AgeA £t AR 9% JAEA ARG &

- Z} wFekol perforated brick W& 3 moke A @A oA ZF wEnith BFHRAE 25
2 E
I A gaH o7 dHo| xgd £ Qe E 3

3l HAI=E e Z& 3o A%

Bricks

Perforated

@
AM 08:30 AM 10 30

®
PM 12 30 PM 02 30 PM 03:30

2| =] =] ==

% 72. perforated brick$e} dHF F-2]9 AL v uwEA (o)

Bricks

Perforated

@
AM 08:30

Glass

22) BMS(Building Management System) : 2™ U k= Au]o] tlorst AR 2 AA|7tog 2% BAMsle] 7120 §82 7jAls}
£ A 2gjolct,
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3) One Angel Square, “BREEAM 2008 Outstanding”

o 9] : Manchester, UK
5 1 A
o & 1 99,000m
o T 1 156%
o 915 %H : BREEAM 2008 Outstanding

o BolAkg oY

- A&7} /d(Sustainability) Award at the 2012 North West Business Insider Property
Awards

- 2012 Property Week Award for A< 7} 4d(Sustainability)

2012 Regeneration and Renewal Award for #|<:7}54d(Sustainability)

2012 A< 71543 (Sustainability) Leaders, Sustainable Building Carbon Award

2012 BCSC A 471543 (Sustainability) Gold Award

2013 BREEAM Best Office Building

o A7 EA

- BREEAM Office 2008 Outstanding(92.2%) &=

- BREEAMS| 107) B7tas & oA T3S wgtoem CHP (Combined Heat
Power)E ulo] & T] A3 PPOS &85t 88408 EPC A+S FE3ta AA HH7}
91 DEC(Display Energy Certificate)| 15 ASHFS =53 o2 Q3] 7]& AZgH

80%2] ol Adekat g &S TEAIZL

™

7hH BREEAM 1% W&

Innovation

Pollution

Land Use & Ecology

Waste

Materials

_.
3
3
a

Ener

I
<

|||Ifﬂ|||

Health & Wellbeing

Outstanding Target

Management R )
W Maximum Available

0 2 4 6 8 10 12 14 16 18 20(%)

1% 74. One Angel Square BREEAM ¢l A4
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o Earth ducts underground

o Natural ventilation

o Five story of open atrium

o Double skin facade

o Thermal mass of concrete

o Graywater and rainwater recycling

o Solar shading, Photovoltaic panel
o Combined heat and power with PPO

o Passive chilled beams

o Extensive free cooling
L, o EC/DC Motor drive

o Electrical management system

o ox]deks 93 Design Concept
Slice B%Fe] MASSE AFHZA S F7HAA 71 AE e F 50% AN A 7HAaef 80% &

A FAE B F FARLY 0% E=S ZEE 3

o Sunlight
9 AEe] wAE 2AT AR AW AR Q%) AR} 8L Adsty YA
of 7FAAL 53] $FLdxAIRo] FEste] FaFo] 9% FRY olER RS AAst HE

Wiz AFes Bojsc] €A shdstax 3
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o 7% &4
WA AEHA S 7172 58%e UlFE B, GAZE, AZFoA A o]E AR HES
QRIIFE BEAS A3, FH AEEZ U3l I 7|F sEo] IR Fde. oledt
R JFHE AE U 43 AASE 4o F glon, o] A3 A Earth Duct=



g4t B2 HFHoE syt g,

Wind Directions Over the Entire Year

27%

% 75, 4m/s AFo] & u dE FH U]F

I3 76, 4m/s AF0l B W) AF R /IR 7Y 77 4m/s @Fol ¥ ] AR F¥ JF

o 3]

ol oA &2mrt F.
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13 78. Atrium Exhaust(Facade Supply)

3 80. Atrium Exhaust(Core Supply)

)
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=
inu_ ill
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- 79, Facade Exhaust(Atrium Supply)
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i*

13 81. Facade Exhaust(Core Supply)
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4) Houghton Primary Care Centre, “BREEAM 2008 Outstanding”

o £]%] : Brinkburn Crescent, Hougton—le
—Spring, Durham, DH4 5HB, UK
% AN

mn:

M
1‘4\‘

SIS o WA 5.224m
: . © TF 2T
o ¢1=ZH : BREEAM 2008 Outstanding

o EOJA}SEF ¢ FAto)H

- 2012 BREEAM Award Winner

- 2012 LABC Award : The Building was the winner of the Sunderland Local
Authority Building Control Awards

- 2012 Building Award Shortlisted

- 2012 Green Build Awards finalist

o A&EZA EXA
- BREEAM Healthcare 2008 Outstanding(85.31%) 59< ¥5
7] @A A 5E] BREEAM H7}rte] &3} HE o= o
H| &2 Eo]A && o] Outstanding® 52 2 2209,
- 271394 5 & BREEAM A&7} %o , BREEAM #
- Z=7]%¥ BREEAMO| H & FAMES A4
- Breathing Building System©. 2 I[nnovation¥& H4 85

-~

L
e #E AA 2 AT °H 74

7H BREEAM <¢l& W&

|
oo

Pollton

Land Use & Ecolosy ey

Waste | —
Materils |
|
Water  —

Trenspor
e | ——

Healt il |y

‘ Qutstanding Target
Management . ;
| W Maximum Available

0 2 4 6 8 10 12 14 16 18 20(%)

19 82. Houghton Primary Care Centre BREEAM 1= A4
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W) 8 %7 Q84 : Breathing Building System - Thermal Wall

2 AML Frzsyr 28 glo] 4 dell 100417F &9t 25T ol3tE fAEEE AAE.
50m&ole] Thermal Walle] 44 &7 ofyz} 74|, ti7|ds 22 & = "H9
™ 49789 chimney= #2]& o] /i It that &71E 7HssiA st 718 T3 A4

2 Zolu4 I

M/ sUMMER

Willmott Dixon< Considerate Constructors Scheme(CCS) oA HHHT 8% =
Management | < 3635 E53s3ow, AoF7] v &2 42 2 A AR} P2 5 a4 E
AR s=d A g,
Health & Z 4 2eAojo e, HY, 9%, 23 sxol AL 3 HA 2AS A
ealt
. st7] f18 AAHER e ARUE Fdy v Aed 5ES AT s
Wellbeing 5
71E oUA = Building Regulations Part Lell o]l H7tEw AXE A4 o v %]
Energy = 71 A& vld o]atdetAa MEHS 38% HAAIZIH FHHTE oyXx] RYFE
JE AATO R AFE3H
Land use & | AA 92 Ae 7d 2 dix]eo] AMAst e AE T At Al A2AE vk
Ecology st =2 A sA=s 9] 35%E sedumlE T3
24 AHAE T A4S WAt HhE A BYAIAES £2Y 29§
Pollution _
3 QAE AN
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5) Suscon, “BREEAM Outstanding(89.58%)”

o 9% : Dartford, UK

o 85 1 WHATAA

o WA 1 2,849m

o Q1Z%+ : BREEAM 2008 Outstanding

o AZH EA
- Energy 95.83%, Water 100%, Materials 80%, Waste 100%, Land use and Ecology 70%
- A7 SANEFS 7.94kgCO2¢/mi.yearo]l™ 2008 Building Regulation®.t}h 72.47% 7+
- U A A 5A E(Energy Performance Certificate, EPC)oll 4] “A” &5, CO2 Index 9&

g5

6) Green Incubator, “BREEAM Rating Outstanding (87.77%)”

= A
o A 1 2,849
Z% 3 : BREEAM 2008 Outstanding

- A%H 5

- Management, Wasteol|lA Hi H4E w3kom Transporte} Water, Pollutiono]l A 134
A E R o 57145 H7}ske Innovation THY 53
- Building Regulationsoll A Q73l= B4 viESHRT 20% $F4AAH EPColA “A” 53

o I
< 53

Ll

FEshe

o
i)

- Winter Gardens} Central chimney®] Passive Designe E3| #A1%7]
A &ol AAH eHdFF e dE AYUA ALEHFY 20%E FE3
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7) Friar Gate Square, “BREEAM Excellent”

7h AUEr

- H&3e dUAE AHESt] HF 2de TRAF.
- AdgrE AdE E8F 5 A= A= W

- QA SIS 2o A4aE SR AG F

- E8AR 2B A=HAECR oUA] AREE i

W) A<74s3F A3 (Low carbon building)

- F8 SHEA 24 glo] A T A AE

- A4, A, AAF Foll AAgEE AR ik FE SEHRA 9 ojgtstebh A AT
- A =F, As 2 @A YHE ALE

- =, ok, HUlE, dUATE B aE Az B 2 S 5 ASTIA A HE

o] WAL FHAL A
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4. GREEN STAR

7} hse

o 20031@ BREEAM¥ LEEDE 7|HFo 2 ThEo]Z TF9 ZAAZRIFAEZE 5579 7]
F 2ol A8 AGH B4o RA 2dste] A8 AU BAY B4 2A5S
B7heke A9,

T

o Green StarolA & SHFS< W AEo] vt A& Hl&| oA ALE=Fo] oF 70% A
ZEAT=E A2V oy QAFS FET AEL JduUAEEe] AHEY ol AF
Ay FujREN Al A &7He3 AEolgs #ALS ol FRYTS = §h

3% 56. GREEN STAR 7174 <19

A% & H| 31
2003 Office Design vl -
2004 Office as built vl -
9005 Office Design v2, Office As built Office v1—v2 revision, Launch of Office
v2, Office Interiors vl Interiors
2007 Office Interiors v1.1 Office Interiors vl — v1.1 revision
9008 Office v3, Education v1, Retail Office v2 — v3 revision, Launch of
Centre vl Education, Retail Centre
9009 Healthcare v1, Multi Unit Launch of Healthcare, Multi Unit
Residential v1 Residential
. ) o ) Launch of Industrial, Development of
2010 Industrial v1, Public building pilot . o .
Public building rating
2012 Communities pilot, Interiors pilot Development of Communities, Interiors

. @rteE 8 JaAA

¥ 57. Green Star 3 7}8+H%

nE 3713 ke

Man-1 | Green Star Accredited Professional

Man-2 | Commissioning Clauses

Man-3 | Building Tuning

Management | Man-4 | Independent Commissioning Agent

Man-5 | Building Users’ Guide

Man-6 | Environmental Management

Man-7 | Waste Management

[EQ-1 | Ventilation Rates

IEQ-2 | Air Change Effectiveness

[EQ-3 | Carbon Dioxide monitoring & Control

IEQ [EQ-4 | Daylight

I[EQ-5 | Daylight Glare Control

IEQ-6 | High Frequency Ballasts

= R W N WIN NN

IEQ-7 | Electric Lighting Levels
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[EQ-8 | External Views 2
IEQ-9 | Thermal Comfort 2
[EQ-10 | Individual Thermal Comfort Control 2
[EQ-11 | Hazardous Materials 1
[EQ-12 | Internal Noise Levels 2
IEQ-13 | Volatile Organic Compounds 3
[EQ-14 | Formaldehyde Minimisation 1
[EQ-15 | Mould Prevention 1
[EQ-16 | Tenant Exhaust Riser 1
Ene-1 | Greenhouse Gas Emissions 20
Ene-2 | Energy Sub-metering 2
Energy Ene-3 | Lighting Power Density 3
Ene-4 | Lighting Zoning 2
Ene-5 | Peak Energy Demand Reduction 2
Tra-1 | Provision of Car Parking 2
Transport Tra-2 | Fuel-Efficient Transport 1
Tra-3 | Cyclist Facilities 3
Tra-4 | Commuting Mass Transport 5
Wat-1 | Occupant Amenity Water 5
Wat-2 | Water Meters 1
Water Wat-3 | Landscape Irrigation 1
Wat-4 | Heat Rejection Water 4
Wat-5 | Fire System Water Consumption 1
Mat-1 | Recycling Waste Storage 2
Mat-2 | Building Reuse 6
Mat-3 | Reused Materials 1
Mat-4 | Shell and Core or Integrated Fitout 2
Materials Mat-5 | Concrete 3
Mat-6 | Steel 2
Mat-7 | PVC 2
Mat-8 | Timber 1
Mat-9 | Design for Disassembly 1
Mat-10 | Dematerialisation 1
Eco Conditional Requirement -
Land Use & Eco-1 | Topsoil 1
Eco-2 | Re-use of Land 1
Ecology Eco-3 | Reclaimed contaminated Land 2
Eco-4 | Change of Ecological Value 4
Emi-1 | Refrigerant ODP 1
Emi-2 | Refrigerant GWP 2
Emi-3 | Refrigerant Leaks 2
Emissions Emi-4 | Insulant ODP 1
Emi-5 | Stormwater 3
Emi-6 | Discharge to Sewer 5
Emi-7 | Light Pollution 1
Emi-8 | Legionella 1
Inn-1 | Innovative Strategies & Technologies
Innovation Inn-2 | Exceeding Green Star Benchmarks 10
Inn-3 | Environmental Design Initiatives
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o Green Stare] LU &S Ay stH ol (& 58> #L.

¥ 58. Green Star +& W&
T &
o S TAES st HUFE] A st JFS Fola AHItES AF9
S8R wEY 9%

T
1
N

GBCA(EFaud g 2d3])

Design & As Built, Q¥

|21, AFYE, 4% (Performance)

olN| @
=
| || i

off [ mx o
N >~

Fa e, AUl 4, duA], uE, A, AR5, EXolE 2 A, wiE
A Design / As Built
Rating Score | Represent
1 star 10 Minimum
2 star 20 Average
AFsa 3 star 30 Good
4 star 45 Best
5 star 60 South African Excellence
6 star 75 World Leadership
FHa) HAe 2 T3 A4FE A4
I5bs A5 | A5 A5 | 9= A5 [ ASA | AFA AF
Management 12 12 100% 10% 10.0
IEQ 27 14 51.9% 20% 10.4
Energy 24 17 70.8% 25% 17.8
Transport 11 6 54.5% 10% 5.34
Water 13 10 76.9% 12% 9.2
Materials 20 8 40.0% 10% 4.0
Land Use & Ecology 8 3 37.5% 8% 3.0
Emissions 14 5 35.7% 5% 1.78
Category Total 129 75 61.63
Innovation Credits 1
Green Star HF A 63.0
Green Star H% 55 5 Star
o oA B7bEY
Energy Rating Tool2 ABGR X+ NABERS, ABGT-Programe A}&3lH AlEd o]

=

Requires= 4~5 Starg ®wrEaflof & =3 HE &

§3kel A HIHE Wolok I
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. NABERS

D Ae

o  NABERS(National  Australian Built Environment Raging System)= 19984
ABGR(Australian Building Greenhouse Rating)2del|A TFEolx 12 &<k 932 Energy
& Greenhouse && H7}A|~HIQ).

b

o GREEN STAR$} @2 NABERSE &FWe] 553 Al=2A GREEN STARE 7uto =
RAd 2t &9 F AA 2WAEE 4, Friste 27193 vlalste] A= Zobu
=

=
3 AT E 4Fe ArAY A=Y

kel o2 243
o NABERS 5d< 1d 59 fradln] A%e AFraAds o we 53 P50
7}00}111 Av 1 Aol et SFol FAHE A e Wk RIS v He 54

3% 59. NABERS #7} &%

Energy Water Waste IEQ
offices O O O O
Homes O O
Hotels O O
Retail O O
Data centres O

HIZE | A (7], 7k, A&, AR 5)
FE AFHe Zlo] ol AER1A wehgh
o & : 33 &ndE &9 ¢ AL = Irtd A3
o H7= : BrIEE Mz Frhd AC=g s 3 AT dritE Ade AHSde
A FLA(F] AR )9k AR RS AFEo] dviy HA=A ol thste] ek

o AU 74 ga AV AHBA, B7) A, AUz, 295 A4 dolobx o) wg
< B

Lo

¥ Wt aUe W=

=4 H7HE

e

3 B7HHE 2 SF
GREEN STAR$} 2] H7t@&5e Mz oz 38t oA et 29 Hr7is 12714 &<t

23) ¥4 NABERS ENERGYZE W7 &
24) AANAA A A7IG 7h2ze] AHS thAlste] AYIARRY o e Ae S

I
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°of 2z, AHE HolHE H=xsty AAstH wviERE FAdE HI7bAbel s 2AA
H.(BREEAM3} frALSH

3 60. NABERS®] 978 A5E F7 %9

Energy Water Waste 1EQ
tenancy tenancy tenancy
offices base building whole building base building base building
whole building whole building whole building
rating type covers applicable

tenant occupying a leased or

tenancy tenanted space privately owned office space
within a commercial office building
o central building services and building owner or property
base building
common areas manager

. L building owner or property
whole building a combination of the above

manager

- === ~=.~ 0 Stars Poor performance / unmetered
..-‘7\- 7 \gin ¥ Nalie PN P e /N 0'5 Stars
WL 1 Stars

WY L3858 L 1.5 Stars

W0 2 Stars

;,,s.;,u,\. Lo re 25 Stars  Originally set as ‘averag
%%%*; A~ 3 Stars ‘average’ after introduction of 6 Stars
WY LLLL 35 Stars

WYL 4 Stars

4 .;‘". ﬁﬂ" W q-3 - 45 Stars Current Australian market expectation
W W W 4‘*’. 3., 5 Stars 5% of AU market is achieving 5 Stars

W WY, 55 Stars 25% better than 5 Stars.
%{* «.‘L ‘n{' -,é "‘A‘ n,qi 6 Stars 50% better than 5 Stars, 90% better than 3 Stars

1% 83. NABERS #7} &
T}, GREEN STAR$} NABERS H]
o GREEN STAR7} “7} AZo| 78 o = ~9Ag A7l & H7}

NABERSE  “Zhde] drty B2 H7E ALI=71?” & Hrtstkes AY. oldd
NABERS+= v]=r¢] Energy Star Portfolio Manager, % =r¢] BREEAM IN-USE<} A&

o}
ol

ml o

> d
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oNABERSE &9 FA 2 4, AvIAYAd 582 T s TS AA 9 A|FEA
ANx o gAAR | FFE VA HA FE= ESE. NABERS ratinge 1'd &<+ fF&S}
H HAEL AFr|dA AN ZL ratinge €S 5 Jom Agto] Aol wel sFo] &
AEE =8 FJrke BAS A HeE ™ol A
¥ 61. Green Star®} NABERS B 1
GREEN STAR NABERS
4 A Fg A4 RS
Rates A=A 9 GA
Al 7] Z710F (HARITEAD & BT (=30l F) = A =

o . . NABERS for NSW Dept of
Green Building Council Australia

T Environment,
(GBCA) )
Climate Change & Water
899 57 A9 5% A
e | AR TEFE, SWAA, GEAA, JRAE, FEFY, 59
I 7 A
B7red WA, AGAE, QA Qe e o vl o] E] Al ]
A=A A Whole buildings”
71 ¢ Office fit—outs Tenancies
Integrated fit—out & base building Base building
Al 374, dyA, A, #J7E

A, Ak

B GATe, LE, AR 9 A9
R FAw, 1E, A } A% A0 8

Aol g 3 A, 29, FAX

1, 1%, 2, 2)%, 3, 3)%, 4, 44, 5

F7t o 4~6 stars
stars

Best time to Any time (Base building or

Concept phase (for Design rating) .
Tenancy) or when 75%+ occupied

engage . .
) &/or post Handover (As—built rating) o
Phoenix (Whole building)
Ph ) Independent Commissioning Agent Remote Energy Monitoring
oenx [ . . . .
) Building Users Guide preparation Meters Verification
services to L . .
. o Staff Training Facilitation Green Lease Building Management
assist gaining . . e .
e Document Education, Audit & Mgmt Facilitating Building Management
ratings . ) . .
Re—commissioning & Tuning Committee (BMC) meetings
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A7h 2

UNSW Tyree Energy Technology Building ¥ 34k

UNSW Tyree Energy Technology Building ¥3I4Fs %

T =4

= 1
&=

AFAE WY fat AR} 39
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WAt Usage. WasEE.

emirenment gty of 8

ers p— — —
e - ——
=

2011. most sellers or
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o}, Green Star ARg]&4

1) Pixel Building, “Green Star 6 Star, LEED Platinum, BREEAM Outstanding

- LEED, BREEAM, Green Staro|A] 3L
o A= 7<4 EA

- Pixel Building& AE oA AnHlEH+=

Ag B A il wFo

7h A5 U&

Innovation

L | ‘
Pollution _
L
Land Use & Ecology h
L |
Waste h
L
Materials H

1|
Transport _
\ ‘

Energy

Health & Wellbeing *

Management

0 2 4 6 8 10 12 14 16 18 20(%)

]

a5% A%

o WEFS AEA YA A Yol

Innovation & Design Process

Indoor Envrionmental Quality

% Outstanding Target

B Maximum Available

19 84. Pixel Building BREEAM <2l
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Regional Priority Credits

Materials & Resources

Energy & Atmosphere

7(

1= zero energy building$d

Water Efficiency

Sustainable sites

[,[,[rr

% Platinum Achived

B Maximum Available

0 5 10 15 20 25 30 35 40(%)

Z=(#), LEED ©

Z

[¢)

‘]

9% (9)



W T8 UE

Water system

re—es—y  [ccd [ Ancerobic \:ELE IS
Evaporation & transpiration beds digeSlE\' to

| ; ARt
25,000 st rairvater mm-ﬂ Blackaater 30 prouce g et
e fo potatle st | Ladal g
0 supply basins, sniks. treadment plart.

ard ioiets.

o Cooling system & Heating system

B g7l EAF FdE 3V € Bl

G2 H gdo]lZg YLE £3AA AY 252 U351 W FEo] AFow dy i
g AYE f9, 255 HE

- Heating system : Cooling s
7€ AWE FAA7IL WF 7= ESA7IH Fd99

D~
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o Renewable Energy
Sl AXE "HEE Hdy FY THVE T AN AUAE AE W 2L oy
28FS AHAE F e T

ﬁ

t}) Passive Designs E3F o x4 eF

o Pixel buillding® F#e AER o|uA £4o] AAT kst FeY Hde U 5]
Azt AU A F5E AR

- 148 -



e

5

-1 H HDEEEER

ol

o Pixel building

A

4 d==, 349
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91]

3] o] -
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2) 1 Bligh St, “Green Star v.2 6 Star”

o 9]x] : 1 Bligh Street, Sydney NSW 2000
o 8% I JdFAA

o HA 1 42,700m’

o T 1 30%

o 91=%5F : Green Star v.2 6 Star

o E-o]|A}s)

- 1 Bligh Street %22 6 Star Green Star Office Design Rating, 6 Star Green Star
Office As Built Rating, 5 Star ABGR Rating & 59|12 ™, Green Star v2 Hzx=Z H7}
H AEZA 84.2%(106") .2 6 Star 3 5%

7} Green Star ¢1Z &

Innovation ‘-

Emissions h

Land Use & Ecology _

Materials _

e
Transport —
g =
Indoor Envrionmental Quality —

M . | 6 Star Achived
lanagemen
L B Maximum Available

0 5 10 15 20 25 30(%)

7% 85. 1 Bligh ST Green Star ¢1% A

- 150 -



P Passive Design
o Mass Study

Mass 1

Mass 2

Mass 3

Mass 4
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o Daylight
- Solar Radiation




o 9% 7%

FH S ez A oFolA Fdd vge] WA = A AAd71E AFs]
A= A& AF7IF AEdoldS Fall Ad=d Ak & FFFHol SoleertE
dA FaMe A= el 43} AdEaHE 7S 5 RE ol¥ X AlEdelAd 2
£ 53 o A= A YAR] 2421 Double skin®] ZF& dviy & ZAA|, = otE
Yo A=E driy & AJA ZAs) oF g
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o 7%
B AR A8 Ut 2 o|FoT9} olELES Ea o|RoH. o]F9 L
How vd J1FE YA =YshT olE RS WE JFE Ay A4 B8 FL

[ ;’m,mnnn
bt

i

o o]y
9ol Ams} o] 1 Bligh ST AW AAG o] o] F2dE wj$ Fod &L 3tx 9l
o ofgfe] I} o] UM< A t=ZA AYH. 2 Skt feo] ol F

Bol Eeigle] o FES Ba nige AT FUFES Hof A
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1% 88. 1 Bligh ST| ©]%¢]¥]

o 1 Bligh ST&=

A A U A v Fe] AA B o= A

3}a NABERS o= %7}
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3) The Swanston Academic Building(RMIT), “Green Star v.1 5 Star”

o &R : Corner of Swanston and ABeckett
Streets, Melbourne, VIC 3000
o B AFAA

0 34,350’

0 o\ g
ofN H» L

S+ Green Star v.1 5 Star

o Bol A

20123 29 19 Green Star Education Design V1 Ratingol| A 5 Star(65%)21%<S 53}

o A2 EA
The Swanston Academic Building®] £]#& =E3 Atzt3 o] s d 2 o] g
e 7 Uom Y FHYe 5% 848 5 AHOE FRAS A1 A= HF

Yre dgsFe Q2L @

7} Green Star Q1= Y&

Buildi AEAYA AF (BMS) S E& &, A7), 712 AFEHS oyA 2 & A1
e | S RN AN mUEe] Abel 2, £4 Abe, N $H B8
al\r;[aie?ent : xae A% QA W WHro] 75 gste] RUEgo| 7153
T | BMSE 2ol 92 G803 AFA A42AS BIAY,
DCV/1%E =qete]l A% @718 74t ouAs deketds 271
o Zlwe] B/ | A AAAZ, olAsRE AL AR AFAL BRE S B9 ¥
A} (DCV) | Alelsel, DOV A9l elglo] et Bk Aol A4 917] ==

ZAAENA A E Aore

ety 7| v A] ~ 8l (Under Floor Air Distribution System)< %3 72
A 2E g3zt AA Y AuHE s EgE A 3kE e ®E st
AUuAZEE(1) ¢ | o ¥ 3] dUAE Fol=d AHEE.

e B 7 A A EL | Al SE 7] A olyA b2 F2 Al A S Alwstr] flstel 24
ofAF-R-] nie UFAE Tl WF2 dHloA T =2 oA
=%.

AUAE&(2) : SABO] W74+ Swanston Streeto]l A 12712 AE A &Fel &= ¥z
Central Plant < PlantellA ¥5HH ol F ¢ U2 qJUAaES 29
AE Y open plan AFFA F7rol] Active Chilled BeamS x| &
UAEE(3) ¢ | E&AQ oYA o]%S ¢ hydronic water loopE Eal &9 <33 ofF
Chilled Beams = o] get= WMo R oUx m&Fol g F, Ago] Hom {FAHS
Ao wHg
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TAYE, BA 5 A&7tk ARTF AHEE.
o]

AME  dRE= AEZIEE OiAl,  AAE"E HAle FSC(Forest
A& 7Fssk A | Stewardship Council) A5& w2 HA, AHE & A&d8d ZA & A
A&7 sk Ag | 8.

dithe]  fit out AFEELS GECA(Good Environmental Choice

Australia) 298 AZF& w2 A FS AFE-3H

) Passive Design

o 95 s} Aok
Ago) s 2 =39 ol7E A8 Bk Bel AR O $9o) 2ES ey
[e)

©

A7ty a4t ddE FAE. fEle EFRET dEE Hollom 50/50 3de oheFgt
Zolo] tztA ko Z o] F o3, Shading elements®} Glazing performance?] 23S i+
FAL AEAZI D WEFROE FYEe AAxFe A FFAR.

gk AAAQ] Hol ZHFO =N AFAAA A4 4, 49 FES =l 5EITHY
E AEste AZd B3 4 &4 Foluxt 3

o g HE FFo w2 Aol W3t B4
ECOTECTZ HE&E Wi =5& 43 23,

o) g W AL of g Ay
2% Aole 3% 2 Fol7t YAU FYAIL AAT AP AEF AL HY 2E
o)zt 10%2 3] Ve ol o5 Ay £xo] 45v PR F7hE A8 of

UA Abgo]l 71 o)zt 5 e
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4) SA Water HQ Tenancy, “Green Star v.1.1 6 Star”

o 9% : 2 Angas Street 1 Victoria,
Adelaide, Australia

 BE  RAA

TiA

S

ll

= 9w
o HMA : 35,350m
= >~
o T
o Q1=+ & Green Star v.1.1 6 Star

o Eo| A}k

20123 6¥ 279, Green Star Office Interiors V1.19A 7742 6 Stargs =3}

o AFZ EA

AL AL T olETH I AlTS T3 MEE FheA nE FS ALH, B3
o2 AAs A A3 B FEFES SHAT A FF

Innovation

Emissions —
Land Use & Ecology h

Materials

Transport

—
=
-

Energy —
—

Indoor Envrionmental Quality

6 Star Achived

Mangement |y i :
B Maximum Available

5 10 15 20 25 30(%)

o

19 93. SA Water HQ Tenancy Green Star ¢1= A
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X 65. 79 AFAE HUEE v
G—SEED LEED BREEAM GREEN STAR
A7 A7) 2003.1 &3 1998 1990 2008
S} qelul= o] o= 5
TETH (718), A&E05E
WA EE(ZA), HESE AP A A
;H ﬁ?i T - Hgﬁ _,oﬁ ]_Em Design & As Built,
e AFE&U5=01DE | AUy, =x9 TEAHFE olelelo]. AU
s A A A, 9, Fu) FABGAA ST
AN A, AEFE | A s A Tt A%E ¢
I 9o AEE JEAAE, FEu
H7F+4 770 2ok, 3570 &g | 670 ok, 5670 &5 | 97 <ok 507 & | 97 Hof, 637 =
Site Selection
20.0% 24% 18.0% 14.0%
/Ecology
Water 10.0% 9.0% 6.0% 14.0%
Energy 30.0% 31.5% 19.0% 20.0%
Materials 15.0% 12.5% 20.0% 20.0%
1IEQ 18.0% 13.5% 25.5% 20.0%
Innovation - 5.5% 10% 3.5%
Mis.c A& 0 7.0% Regional Priority :4% | Management : 12% | Management : 8.5%
> 85 : Qutstanding
J - =] .0 >~ J }- . .
= 804 : 5]1‘—1‘ 8074 o]A}: Platinum | = 70 : Excellent 757 o4 Six Star
e > 708 60~794 : Gold > 55 : Very Good ]
S ) 60~7474: Five Star
> 604 50~5974 : Silver > 45 : Good
. 45~59 : Four Star
> 5078 : gtk 40~4974 : Certified | = 30 : Pass

< 30 : Unclassified
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% 66, FUI AFAE BAEE W@ 2D
Peal Rating System
G—SEED LEED BREEAM GREEN STAR Green Mark HK—-BEAM QSAS )
(Estidama)
A7 A7) 2003.1 &% 1998 1990 2008 2005 2004 2009 2009
7} RN e 3 FEs A e 57 Fer= UAE
FADNFE
HFADEE
= = o = NEAFE .
TETH (), A&=05E oo AAAAE, x99 F,
s } AFEAE AEH o] B}
HBEAHE(FH), 7NEAFE, . s shu, dEY .
o B honh A, TS, Design & As Built, Qlze} AHA5E e o - A5
= & F5ECIE) | AR, x99 e 1 E A o e e TETY, A, EH, . :
s pdnsikels _ N A TAEIAA, Qe o], ARUH, AT $) NEARFHE e AFYHEAIA
A SR, A%, FH, A e AFE s Overseas Projects E, 29, e}
3 N A = \%
Aol A, 28T | StwAd, R neeTE e ! Light Industry, =
- o Landed Houses )
I 8k A= & .. Neighborhoods,
New & Existing
Parks
Site Selection
20.0% 24% 18.0% 14.0% 10.0% 9.0% 17.0% 16.0%
/Ecology
Water 10.0% 9.0% 6.0% 14.0% 8.5% 7.0% 16.0% 25.0%
Energy 30.0% 31.5% 19.0% 20.0% 62.0% 40.0% 24.0% 25.0%
Materials 15.0% 12.5% 20.0% 20.0% 10.0% 12.0% 8,0% 16.0%
Categories IEQ 18.0% 13.5% 25.5% 20.0% 5.0% 28.0% 14.0% 20.0%
Innovation - 5.5% 10% 3.5% 4.5% 3.0% - 2.0%
. Cultural & Economic
Cultural Heritage : .
) o ) ) o ) ) Value : 13% Integrated Design
Mis.c FAHY 0 7.0% Regional Priority 4% Management : 12% Management : 8.5% - 0.5%
Management & Process : 7%
Safety @ 0.5% i
Operations : 8%
> 85 ! Qutstanding
e ) ) ] ) i ) ) > 1404 @ 5 Pearl
> 804 : H§F 807 ©]%: Platinum > 70 : Excellent ) 904 o]Ak: Platinum > 75 : Outstanding
e ) ] 757 o] :Six Star ) ) " > 1154 @ 4 Pearl
e > 708 60~794 : Gold > 55 : Very Good ] 85~904 : Gold Plus > 65 : Gold 6 Star® T&
AFeH . 60~747: Five Star _ N > 8574 : 3 Pearl
> 607 : % 50~59% : Silver > 45 : Good 75~85% : Gold > 55 : Silver FAAFE ALY
. 45~59 : Four Star . > 604 : 2 Pearl
> 5078 : 4tk 40~497% : Certified > 30 : Pass 50~75% : Certified > 40 : Bronze
o < 60 : 1 Pearl
< 30 : Unclassified
AT 5ol =3t SERT SERS iy =3t =3t G A =] LI
! * % % % * % * * % * * *

o uUAHtSE A% HAIH HAl(nnovation) S BFIHEA = AFAEE G-SEEDS QSASE Ul AFA= HANBUANS §F AZES HA ddte thE eteed v F245HA dx
AeS & F o AE AUABIte] dF Bl&o] 7HF w2 yUste A7IEET} 62%, FF 0] 40%= vlFoly Yol v T3] wL HlES T
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o G-SEED, LEED, BREEAM, Green Star®] --A}a}=
E67. U ISAE

LEED 2009 (NC) BREEAM GREEN STAR G—SEED
Bt =3 B7L =4 H7}3 = = Bt =3
T 9B%) | T gy | =8 % aE
Sustainable 26 ransport 7 ransport ? :8(10%) 20
Sites (24%) Land Use 10 Land Use 8 (6%) A gk (20%)
and Ecology | (10%) and Ecology ’ 12(10%)
Wat 10 12 13
.a. e Water 9(6%) Water =8 #e
Efficiency (9%) (12%) (10%)
Energy : Energy :
Energy & 35 30(19%) 43 29(25%) 48 o] 1l 27
Atmosphere | (32%) Pollution (29%) Emission : (31%) g7 (30%)
:13(10%) 19(6%)
Material 12
Materials & 14 aenas (1059 . 25 8
Materials Az 9@ =Y
Resources (13%) 7 (14%) (15%)
Waste
(7.5%)
Indoor .
. 15 Health and 10 Indoor Air 27 _ 21
Environmental . . Ay g7
. (14%) Wellbeing (15%) Quality (20%) (18%)
Quality
22 12 9
- Management Management 2] 2
§ (12%) i (9%) i (7%)
e DK
G—SEED LEED BREEAM GREEN STAR

Credit 4.1 Public

transportation access

Tra O1. Public

transport accessibility

Tra 04. Commuting

mass transport

A4 mps A o

Credit 4.2 Bicycle
Storage & changing
rooms

Tra 03. Cyclist

facilities

Tra 03. Cyclist
facilities

Credit 4.3
Low—Emitting and

fuel—efficient vehicle

Tra 02. Fuel—efficient

transport

Credit 4.4 Parking
Capacity

Tra 04. Maximum car

parking capacity

Tra O1. Provision of

car parking

Tra 05. Travel plan

Tra 02. Proximity to

amenities

o G-SEED¢] T1. EXo]& ¥
STARS} H]
RS

sl F “uF” FFo diste LEED, BREEAM, GREEN
%k A3 BREEAM3} GREEN STAROIA = H7}1&Eol w%(Transport)F-+&©]
=45k, LEEDo| 4= TSite Selection] Credit 4.1~4.42] Alternative Transportation
ANA Hrbstal . 470 A= FHZAQD FIEEo] FAR S e 2

- 3, " A B ASFEE25E ol 7hed den s HIvbsAd Ut

- A, ARA BEL B o] §AES AT ARRAIAE Y HXA
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o AR FARE FEololx= BrPYHol = A=XRu+= LEED, BREEAN, GREEN

STARY| 7]l WEg G-SEED+ dFuFd AHA B Ax oF 2717 d&5s 3
7}e}= Wh®, LEED, BREEAM, GREEN STAROIAE 287 A53E 98 F3E7e 4
52 AFst=AE H7IstH BREEAMS H7tatEo] 5712 AlFEHQ #d AeEs WHd]
Hrvstal o) A=718, Alg Al B3 AESs A AdAoF 3.
. EX]o]8 U AT
G—SEED LEED BREEAM GREEN STAR
_ . . Eco—2. Reuse of land
7 %_ z] o] A @‘_}X'] . N
= Lﬁ] B Cred1ct1 ’ lBrownﬁeld LE O1. Site selection Eco—3. Reclaimed
Zs
redevelopment Contaminated land
Dz A AR
ke _ ) )
AAA R = A - = -
CEEES - - -
HeE £ - - -
— Credit 1. Site selection - conditional requirement
3 3 LE 03. Mitigating Eco—4. Changed of
ecological impact ecological value
Credit 8. Light
red & Pollution—04 2} A} Emission—73 A}

pollution reduction

Credit 2. Development
density & Community

connection
Credit 5.1 Protect or

restore habitat
Credit 5.2 Maximize
open space
Credit 6.1 Stormwater

Design : Quantity -
control
Credit 6.2 Stormwater

- Design : Quality

control
Credit 7.1 Heat island

effect : non—roof
Credit 7.2 Heat island

effect : roof

LE 02. Ecological value
of site and protection

of ecological features
LE 04. Enhancing site

ecology
LE 05. Long term

impact on biodiversity

- Eco-1. Topsoil
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o G-SEED [EAo]& 2 wFl| Y “EAoE”, “AHSAE” 3 Wste FHOEH
LEED®] [Sustainable Site], BREEAM®] [Land Use of Ecology]l, GREEN STAR<]
[Ecologyl 7} <.

o 71& Ao AHEH TFX o] st 47 A=A FLsHA HrFstal 9w G-SEED
o= dx=H gt A E H7Eg o] 9o LEED, BREEAM, GREEN STAR<| Ecology

o s@3l= o] G-SEEDS [AE|87A | o t)$3l7]o] o] BES 37 v - B
o BEE ARddA FFHoR 2dd FAU A 7HA7E v iAo AHES A48t
T <. I8} BREEAME thxe] Aestd 7bx]eo] thste] o] Hr1eEe B8 71 A
T ER

b e EAe] vlAs Qe Wrbek], GREEN STARS: 7 74 B F %ol
eIl vIA e Gee] AEE Wrlstel AT} FAUF EH = =7} o
8 529 ALgo] tte] ATl A3 P FAY Y RIAZ FWHOE s W
FU ASNAE SAAT BUAY 5o ARE ZAZ S 9ol UAe FaE 71K

77} ol oA A B3 %

>

i o\—,]
-

o FAMHoz 9 FToAe U W8 AZA =} BREEAMS] ol e Aed 7%
gRE Sk, AHE GEe Has supEe)d g & Fule A, A
B 75 AW B 245 Ze] Focus o] 9ok, BREEAMS] 4% 7% Aei7

Al AFH dotx & 5 U

—SEED LEED BREEAM GREEN STAR

G
oS E A - - -

Emi O1. Refrigerant

Prerequisite 3. =03 O}?i i
REZHRIE 93 Fundamental refrigerant Pol 01. Impact of m l irlgerant
E B o] A Q17 . eakKks
EAEA AEFA EA 3. Enhanced refrigerants Emi 02. Refrigerant
refrigerant management GWP

Emi 04. Insulant ODP

. . Pol 04. Reduction of
[SS 8] Light pollution

- ) night time light Emi 07. Light Pollution
reduction .
pollution
_ 3 Pol 03. Surface water Emi 05. Watercourse
run off Pollution
Emi 06. Discharge to
- Sewer

Emi 08. Legionella

Pol 02. NOx emissions
Pol 05. Noise —

attenuation
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o G-SEED®| Tz % #A4A] F “SFE” o dSstes 5 d¥rd,
LEED+ T[Energy and Atmosphere], BREEAM< [Pollution], GREEN STAR+
[Emission] oAl H7}slar ).

o 9Z% HEE YT %44 Age FASE WL BEAOZ YERhH LEEDO] A9
& o7 XA AL, G-SEEDS} LEED= EAHEZS ALES FXA| 3= HET 3
7}etE W BREEAM} GREEN STARE °] sl Z-o o 8409, Mow A% &
AoACRF), 2%, FH0d 5 U BAH FUAAY BFeAL I Wrsu
Ao] AEC] HX = FHH ¥ oty AFAAA HFH F A= %%77}11 Al ohFaL
o] o
2T
= RE Y
G—SEED LEED BREEAM GREEN STAR
Prerequisite 2. Ene—Conditional
. Minimum energy Ene 01. Reduction of requirement
A=A s .y
performance & EA 1. emissions Ene—5. Peak energy
Optimize Energy demand reduction
Aok 2o 5 B Ene O?. E?ergy Ene—-2. Ene.rgy
monitoring sub—metering
. Ene 03. External Ene—3. Lighting power
Z g o X A oF - L density
lighting
Ene—4. Lighting zoning
AAAANUA o) & On-—site renewable Ene 04. Low and ?ero 3
energy carbon technologies

Ene 05. Energy

efficient cold storage
Ene 06. Energy

efficient transportation -
Ene 08. Energy

efficient equipment

Green power

— Ene—1. Greenhouse

gas emissions

o AL oA AH Hrh YL Al 7HA A=sE A2 D3t on BREEAMS] 7]1Ee] 7}
A 7hck2$w 71 the LEED, G-SEED| <=olm] 9| A% Ea—ol AE] A &uE o
Ahetea wEE @ Zo Hrlste W U A== YA EIIE olikE A wilE
s WAR gRelA s BuAY 13 U] snFgRos BriEL 9L

EL, = oA #7710l He dUAd ARG AEEdUAEETIFUATAES
712 AHAZE BEsta E8ekA] ol olF Vo2 Aol Hrishrlde AEAe] HoR.

o mE Bh Ulge wge] HXoifel mer Brkslo] AAAQ ouAe] Aok @ £
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A%2 os

vh AR % A

o)

F717F o8 =, (A7) A5 S

BREEAM

GREEN STAR

G—SEED

ILIRIB)D)

spgAol M AHgE =

vl Aok

Mat 03. Responsible

Mat 03. Reused

Fazkd Agge fg

Materials reuse

sourcing of materials

materials

Mat O1. Recycling

AABJSAFE AR

Lol

Prerequisite 1. Storage

Wat—03. Operational

waste storage

AN&E 7HeA e .
o and collection of
=8 5A Waste
recyclables
Ao EanEH Mat O1. Life cycle
A HEA impacts
Building reuse maintain

V& AFEe
TRTET AR

Az 8 AAY Ao

existing walls, floors

and roof

e a%Ee wgY
Ao A 8
Agle] Hot

Building reuse maintain

interior nonstructural

elements

Mat 02. Building reuse

Mat 08. sustainable

Certified wood

Wst—01.Construction

timber

Construction waste

management

waste management
Mat 04. Insulation

Mat 05. Designing for
robustness

Mat 02. Hard
landscaping and
boundary protection

Wat 02. Recycled
Aggregates

Wat 04. Speculative
floor and ceiling
finishes

Recycled content

Regional materials

Rapidly renewable

materials

Mat 05. Concrete
Mat 04. Shell and core
or integrated fit—out

Mat 06. Steel

Mat 07. PVC

minimisation

Mat 09. Design for
disassembly

Mat 10.

Dematerialisation
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o LEED ¢ =W A=cAe= As F Adod 2Ho] 23 x Qo BREEAME A 59}

5l BREEAMS A g0l tfdle] F21Ho] ofd

Hr|Eo] HE 2 HI7IEHI 5. EI B g R
A EES AYoR oA Jido] AgsteE B9 AvlEd mE AS5E I53e 5G4 =
o] AMRH FE TAStE AFT|Y AAo| i =, HAAR] F3h diE AHLld F
272719 AFREOE HANE Al IS ATt dEo] EAlstY HAFOE =9 A&H]
F& Zole H 2Ho] #FojA 9&.
o BREEAMZ} LEED®] %= A%< Asisx 7A7el vxx 2w d4% #5402
nojsts WAol AW, T ASE wedl Agolre AgolRure B3 YE Rold
EIARCIE =
vl B33
G—SEED LEED BREEAM GREEN STAR
Sruet A4 aae i} B }
ehgg
g a2 e Wate.r use reduction Wat 01. Water Wat 01. Occupant
Credit 3. Water use
ElAd ) consumption Amenity Water
reduction
Fol g Credit 1. Water Wat 04. Water efficient Wat 03. Landscape
TTE AA efficient landscaping equipment irrigation
Wat 02. Water
- - . Wat 02. Water meters
Monitoring
Credit 2. Innovative
wastewater - -
technologies
Wat 03. Water leak
_ detection and —
prevention
- Wat 04. Heat rejection
_ water
Wat 05. Fire system
water consumption
o M) ASIN FAAE WrlGHE FEE 4542 Mt FEHOR FAAHGS B
TgEo 2 Pristy BREEAM-S Water Monitoring®s 3502 A%, 1 ¢ G-SEED
= A "Heke 95t 4 W =Z=4r o] o] &9 uisted ¥ riskA| W LEED, BREEAM
GREEN STAR #7}ollA= 4 2 F559 o] & sl BIIskA] &+

o TE BAgEe] Hs £AY REe 7 Ukl SHS mestel B A 9o M=
e 4%e Roli AL,

o TYAFASE $54E ABAMY MAFT AEBA 7)ol S T B3
EAUEL W A5 FERA S Fr] Fo| AFEL A Fo 80% ol AET A 5ol
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weh 47 188 H5F 5 s B 95 ASE T ARAY 4X gl vt A
BANA AFUS] e, 48R FEEL AYSte FLE ALE ALT T4 A
S8 we A5 5o] 7hestH 10%01°3dY A5 HuHd 3™ 85 7M5d A 2ol
Al2®llo] Ao e o] SBHHA 5
AL FA B
G—SEED LEED BREEAM GREEN STAR
Man 06. Environment
A4S v B Man 03. Construction management
g AE Y el site impacts Man 07. Waste
management

Man 04. Stakeholder

participation

Man 05. Building

, .
user s guide

TAB 3 Av|Ag A4

[EA] Fundamental
commissioning of
building energy

systems

[EA] Credit 3.
Enhanced

commissioning

Man 01. Sustainable

procurement

Man 01. Green star

Accredited Professional

Man 02. Commissioning

clauses

Man 04. Independent

commissioning agent

AFAe] gt
th-g-skol 3k wjA] Bl

M7 goli

Al2~E W o

[EA] Credit 5.
Measurement and

verfication

Man 02. Responsible
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OB Mewithi | Dupibi | BelOb | Copyfin | Pasteb

lass List

[++~] Demanddanagerdssi

rator:FuelCeltlnverter
star:FuelCell Stack Cooler
Gghelqtul Mu:mCHF‘

d wHeal
mralor ﬂ:auEwaustﬁ asT D‘Wa erH satExchanger
ervel_atot;FueiCe{l:EJec_lncalSlelme.

‘Comments fromIDF

Field

Fiated Pawer Dutput

Ela:v::t i Circuit Mode Name:

Minimum Part Load Fatio:

Mavimum Part Load Ratio

Cptimum Part Load Fatio

Shaft anmtuwal‘{ame

Total Exhaust Energy Curve Name.

Exhaust Temperature Curve Name

Coefficient 1 of U-Factor Times Area Curve

Cosf ient 2at Ll Times Area

S

(kads)rw

C

Huha; Heanng Value.

kltkg

Design Heat Recovery Water Flow Fate

Heat Recovery Inlet Mods Name

m3fs

| Recovery Dutlet Mode Name:

Fuel Type.

Heal Recovery Masimum Temperature:

enargy+idd |EnergyPlus 5.0.0.023 ‘

Intermal Gaing

eople )
ComfortiewF actordngles

ElecticE quipment

GasEaquipment

Hotw/ ateiE quipment

SteamE quipment

OtherE quiprment

ZoneBateboard:OutdoarT emperatureContialed
ZoneContaminantSourcatndSink:CarborDiovide

|

Explanation of Keyword

Sets intemal gaing for lights in the zane

If you wse aZonelist in the Zone or Zonel
to all the zanes in the ZoneList,

Zang or ZoneList Name

Scheduls Mame

Design Level Calculation Method

Lighting Lewvel W

\/atts perZone Floor drea wim?2

W atts par Person Wipersan

Aetun Air Fraction

Fraction R adiant

Frachion Wisible

| Fraction Fleplaceable

End-Use Subcatzgon

R eturn Air Fraction Caleulated hom Plenum Temperatun

Rehun 4 Fraction Function of Plenum Temperatue Ca

R etum it Fraction Function of Plenum Temperatue Co

112. Electric Load

Internal G ains

-] GasEquipment

-] Holtw aterE quipment

-] SteamE quipment

[++==] DtherEquipment

[—] ZoneBaseboard DutdoorT emperatuieControled
[-—-] ZoneContaminantSourcefndSink:CarbonD ioxide

[—1 Daylighting Controls

Sets intemnal gains for ele
If you use a ZonsList in th
to all the zones in the Zor

Field

Units

Mame

Zone ot ZoneList Name

Schedule Name

| Design Level Cakculation Melhod

Design Level

Watts per Zone Floor Area

Wwl/m2

Walts per Persan

W /person

Fraction Latent

Fraction Fadiant

Fraction Lost

End-Use Subcal

19 113. Internal Gains
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Class List

Commerts from IDF

Class List Comments from IDF

FanZoneEshaust [-] Pumg:ConstantS peed

FanPertormnance: Mighty entilation |8 [—~] Pump:VariableSpeed Condensate
o] FanCamponenitods! [ [-~] HeaderedPumps;Constantipeed

) [~~-] HeaderedPumps:VanableSpeed

Cois Explaation of Kspword |
PlantCondenser Flow Centrol * Explanation of Keyword

Coil Cocling:\water B A sl bl i il IR

Coil Cooling W aterD etailedG eometiy ID: &1 - [-~] Tempering¥ahve This pump model is describet

Coil Cocling: D SingleS peed Enter a slphanumeiic value
[+-+] CoilConling DX TwoSpeed = | This field is required. NonZone Equipment
Field Urits Tb{1
Hams -
Awailability 5 chedule Mame E::& L)
etk 07 I
Fiessure Rise Fa ria! HOda Name
I awimum Flow Fate m3r's DUHE! MNode Name
Fan Pawer Mirimum Flow Rate Input Method Fiaction Rated Flow Rats mi/s
Fan Fower Minimum Flow Fraction 025 Rated Pump Head Pa
Fan Fower Minimum 2ir Flow Fate m3/s Rated Power Consumplion W
Motor Eficiency s Molor Efficiency
| Matar In Airstream Fraction 1 Fraction of Motor Inefficiencies to Fluid Stream
L ioney boclicieis | Coeflicient 1 of the Part Load Perfomance Curve
Eatebonerosliont s Coefficient 2 of the Part Load Per Curve
::“" ROREED, s Coefficient 3 of the Part Load Pedarmance Curve

an Power Coefficient 4 e
o Coslficient 5 Coefficient 4 of the Part Load f Curve
an Power Coslficien
Air [nlet Node Name: Mirimum Flow A ate m3/s
Air Dutlet Node Mame Purnp Contial Typa
End Use Subcalegony General Purnp Flow Rate Schedule Name
kvl Hax o S [e}
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Class List

“Comments fiom IDF

Chiller Electric:ReformulatedEIF

Explanation of Keyword

" Explanation of Keyword

| Field Uriits
MName
Gross Area mZ
Test Fluid
Test Flow Rate. m3ts
Test Ci Hon Type
Coefficient 1 of Efficiency Equation dimensionl=ss
Cosfficient 2 of E fficiency Equation Sim2E,
sfficient 3 of Efficiency Equation Wim2 K2
| it 2 of Incident Angle Modifier
Ceellicient 3 of Inciden! Anle Modiier

Heat Exchange E fect wgy;assl}auss?ahmn

55

to Projected &iirf| dimensianl

FReatio of Actual Callect

| Foughness of Collectar

m
th Aespect to’ \ﬂd 3 |

Dischan

Coeffisient for Openings vith A t

Suiface 1 Mame

| Sutface 2 Mame

3 Mame

4 Name

e =

M.

Liface & Mame

:Suﬁ ace 7| oG

Sura:e?» ame

Surtace 10 Hame:

1% 116. Solar Collectors

Class List

Plant Heating and Cooling Equipment

Ch|ller :’-*';trsurptlon Indirect

Chiller:&bearption

-] Chiller:ComstantCOP

~-] Chiller:EngineDriven

Chiller:CombustionT urbine

~--] ChillerHeaterAbsarption:DirsctFired

-] HeatPump:+ aterT owater:E quationFit Heating
HeatPump: i ater T o ater:E quationFit: Coaling
HeatPump: tWiaterT oW ater: PararmeterE stimation: Caaling
H eatF‘ump i ater T o ater ParameterE stimation: Heating
DigtrictCooling

] DigtrictHeating

Cammeits from IDF

Explariation of Keyword

This bailer madel is an adap
ands ahd System Thermad
curves are generatad by fitti
& constant eﬁlclency biailer 1
boiler BHICIEnGj.] CUrve name

Field Linits

‘Name

Fuel Type

Mominal Capacity

Marinal Themnal Efficiency

‘Maormalized Boiler Efficiency Curve Marme -

Diesign 'Water Outlet Temperature: ' &

Diesign "water Flow Fate mads

Minimum Part Load Ratio

M awirmum Part Load Ratio:

 Optimum Part Load Ratio

Boiler '/ ater Inlet Mode Mame

Boiler '/ ater Dutlet Mode Mame

‘whater Dutlet Upper Temperature Limit &

Bailer Flow Mode:

Parasitic Electric Load

| Sizing Factor

a9 117, A olyg A
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Class List Carnments from |DF
Schedules -
[-] Schedule:Day:List
[---=] Schedulew'eek:Daily
[-===--] Schiedule:w'eek:Compact
[--=] Schedule:rear
%"{ ggngga:ggﬂ;ﬂg:ﬁt Explanation of Keyward _
[-~] Schedule:File A Schedule:Daw:Houwly containg 24 values b
Surface Construction Elements IC: "_M .
..................... -+ |Enter a alphanumeric value
This field iz required.
Field Unitz Ok
Mame.
Schedule Type Limits Narme
Hour 1 varies
Hour 2 varies
Hour 3 valies
Hour 4 vares
Hour & vares
Hour B varies
Hour 7 varies
Hour 8 valies
Hour 3 vares
Hour 10 vares
Hour 11 varies
Hour 12 vares
Houwr 13 valies
Hour 14 varies
Hour 15 vares
Hour 16 vales
Hour 17 varies
Haour 18 varies
Hour 19 varies
Hour 20 vares
Hour 21 varies
Hour 22 varies
Houwr 23 varies
Hour 24 valies

1% 118. Energy Plus A& 2A#AZ 9g
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Class List Cammens from IDF

Themal Zones and Suifaces
[ GlobalGeometyFules
-] BeomelryTiansform

~] Zonel it
Zonebiioup

BuidngSuiace Detaled

wal Detale

~] RoolCeling Detaled Eiglaralatiot oyrid
FloorDetale

oo
Ceiing Adicbatic

~] Ceiing lnterzone

~1] Flaot GroundContact

-~ Flaor Adishatic

[+~] Flaorlnterzone

-] FenesrationSufsce:Detailed
Window

[-~] Doar

] BlazedDaor

-] indowInkerzone

-] DootInterzone

-] BlazedDoorInterzone
“windowProperty ShadingCoritrol
] WindowPropertyFrameAndDivider
“WwindowProperty SirlowCorticl
“WwindowPioperty Stormwindow
ntemahdass

hading Site
Shading Bulding

-] Shading SiteDelaled
[~ Sharing Bulding D etailed

] Shading Overhang

1] Shading Ovethang:Projection
[~ Shading Fin

1] Shading Fir Projection

~] ShadingZone Detaled

—1] ShadingPropetyFflectance

Field Units
Hame.
Ditection of Felative Notth eg
X Diigin
¥ Diigin
2 Diigin
Type
Mutipier
Celing Height n
olume m3
Zore Inside Convestion Algorihm

e Outside C
Part of Total Floor Area

aylighting: :Controls
] Daylighting:DE Light: ReferencePaint
-] Daylighting.DE Light. ComplexF: i
-] DaylightingDevice: Tubular
[~—] DaylightingDevice: |
[-~] DaylightingDevice:Lightwell Explanation of Kepword

-] Dutput DaylightFact
bl e et Dimming of overhead electic fghting s detel

[-~] DutputControtlliuminanceMap:Style irterior daylight iluminance calculated at one
piErSRomie 3% ghon et i

Glare from dlaylimthgis also calculated.

| Zone Airflow

-] ZenelnfilationDesignFlowRate
[--] Zorelrfitration:EffectivelL ek agetrea x

Field Units

Zone Name:

Total Daylighting Fef Points

#-Coordinate of First Reference Point

Y-Coordinate of First Refererice Point

2-Coordinate of First Reference Point

#-Coordinate of Second Reference Point

Y-Coordinate of Second Reference Point
2Z-Coordinate of Second Reference Point

ENERENENERES

Fraction of Zone Controlled by First Reference Point

Fraction of Zone Controlled by Second F Poinl

| llurninance Setpoint at First Reference Point
lluminance Setpoint at Second Reference Paint

Lighting Cantrol Type

Glare Calculation Azimuth Angle of View Direction Clock
Maximum Allowable Discomfort Glare Index

Minimum Input Power Fraction for Continuous Dimming I
Minimum Light Output Fraction for Continuous Dimming
Number of Stepped Control Steps

Probability Lighting will be Reset When Needed in Mar

19 119. Energy Plus £8 243 dAlxd 49

Class List Comments from IDF

gL
‘waterl) se: Connections
‘waterllse: Storage
‘waterl) sewel

------ ‘waterl) se:RainCollector

Perfarmance Curves

Explanation of Keyword

urve: Linear
Curve:Quadratic 3
Curve: Cubic

Curve: Quartic

------ Curve:Exponent >

Field

Mame

End-Use Subcateg:

Peak Flaw Rate

Flaw Rate Fraction Schedule Name

Target Temperature Schedule Name

Hat \Water Supply T Schedule Mame
Cold ' ater Supply T Schedule Name
Zone Name

Sensible Fraction Schedule Name

Latert Fraction Schedule Name _

19 120. Energy Plus &
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ComponentCost Reference
ComponentCast:Lineltem
UtilityCost: T aniff
LtilityCost-Quahfy
UtilityCost Charge: Simple
UtilityCost-Charge:Block :
UtiityCost Ratchet Hipbraonabas
UtilityCostV ariable

UtilityCost: Computation

-] LifeCycleCostParameters

-] LifeCycleCost:RecuringCosts

[-+-~] LifeCycleCost:MorrecuringCost

-] LifeCycleCost UsePriceE scalation |

-] LifeCypcleCost:Usefdjustment

Field

Miscellaneous Cost per Conditioned Area
Design and Ef’gle‘ ening Fees
Contractor Fes
Cantingency

Peimits. Banding and Ir
Commissioning Fee
Fegional Adjustment Factar

AR A 8l LCC 24
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PLANNING + REGULATIONS TO 2019  44% improvement

over 2006 Part L standard

The consultation draft
London Plan 2009

25% improvement
over 2006 Part L standard

Parl L notional building Building Regulations Part L
Building Regulations Part L

55% improvement

10% renzwables over 2008 Part L standard
&

The consultation draft

BREEAM Excellent London Plan 2009
Chelsea Barracks Zero carbon non-domestic buildings
Planaing Brief 44% improvement Building Regulations Part L

over 2008 Part L standard & The consultation draft
Part L minimum standard (only for dwellings) London Plan 2009
Building Regulations Part L Building Regulations Part L

2002 2006 2010 2013

10% rencwables CSH Level 4

The London Plan 2004 London Housing Strategy &

London Housing Design Guide
Draft for Corsultation 2009

20% renewables Zero carbon homes

The London Plan 2008 Building Regulaticns Part L

&The consultation draft
CSH Level 3 London Plan 2009

London Housing Strategy

CSH mandatory for new homes
(any Level)

atelier ten Code for Sustainable Homes
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- IN SUMMER - PRODUCES COOLING

MIGHLY INSULATED = 0.1Wim'k

EXPOSED
THERMAL =TRIPLE GLAZED
MASS ARTIGHTNESS = ZACHR @50P2
SUN SPACE = DOUBLE GLAZED
TO ROOM & TO OUTSIDE

IN WINTER - STORES PASSIVE HEAT
GAINS UNTIL NEEDED

MINIMUM
OVER-SHADING
BY ADJACENT
BUILDINGS

CIRCLILATIDN

il

SEpE—

INORTH FACING WINDOWS
DAYLIGHT
MINIMUM SOLAR HEAT GAIN
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EXTENSIVE SOUTH FACING GIVING
D, PASSIVE SOLAR HEAT GAIN
GLAZED BUFFER SUN SPACE.
MINIMUM NORTH GLAZING FOR
DAYLIGHT.
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o P. 225 ~ 2320[A SFEi= ALEITAMY SMASE MABILYS AZBo| =Msi

0| 7t F28 FEO|C.

o EAFE AAHIIANE T3 AFAA S AR o] R A FAARE AA B}
A7 SAAEAS7IE mEt AAHA=A, Hal AEAFIE 2FEJAEA, AFH7L
Z1Eol AdeA ARHANEA & A ARV FREAY AFERIEd A st
Al AREHA FS A AR BgaAd S s HH B g5 § AAAAE AASH
SIEAE AAEIE 2FEAR0] SiEol BIEEU=XIE SRlst Si=E ARE 251 2
1ot Eez2M HE 2F Al dACZ o|HX|EZ0] LUEH = X0l thoto] &els 4~ gich
o R, =9 ZSAAZFAEY JAFA7] E Hakes (13 148], [1" 149]= vepd
T Utk W=, G, IFE A gAY =3 F 12709 bl AvAY S T U=
A FQ olF A F dAlol A JAF AATE o] FojX & Q1T HF A"
T3, Z7|AGA A RE ASFe #E AdETvEe] A dF FEE dYde AL
2 ANzl BE HEo] /IS T8 Agd 31 #d AEVFEY FJumo] Jhsst
At S AAZZA A 2 JAFHEA} A 27| 3H AubFQl dUAdfAZAE HE
Agata JEWS & F e AXF 9 Bl &o] Bt
[ Employ BREEAM licensed assessor ]
Project Registration 1
! [ Assessment Registered ]
—>{  Primary Submission (Design Submittal) ]
Assessment Meeting
Second Submission 1
No (Construction Submittal) [ Final Report ]
>
" Review audit T~
T infornmtigp_/_/// [ Interim Certificate Issued ] Design Stage

e, | ——— e

] Building Completed

Post Construction Review

[
[

Final Certificate Issued ]

Building Certification (USGBC*)

Certificate 1ssued
(Final Certification Level)

19 148. LEED Process(#), BREEAM Process (-$-)
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m DESIGN ANALYSIS PROCESSES

l HOK ARCHITECTURAL
SERVICES
ENERGY BENCHMARKING

& TARGETING ENGINEERING SERVICES
(by HOK or others)

CLIMATE ANALY SIS

UNIVERSAL PROCESSES

iﬁlii&ORIEiiiTlONS iDYI l I l

I FACADE OiTIMIZAT Oi i iiI I

I I DAYLIGHTING STUDY

ADDITIONAL PROCESSES

ENERGY MODEL

% 149, HOKS AFHAAZZAA

o 1 v ZTF= JHAHAZAZA Green Starelol NABERS(National Australian Built
Environment Raging System)E &3t ATk 1998 FHEo% Ao = 1249 5 &3
L 539 Energy&Greenhous 2& WA 2Hlolth o] A=+ Green Starg 7|Hte =2 12
NLzre]l &3 & AA 01]142] ARABEE FH-H 78t 57]741@34 Hl sk A5 &

_EL

3l F AFARIL SFL 14 B FE
AT eUANA ¥ W SFL AST & 9dow Azl Aol wet SFol FH
At A4S we Bk Bge we 5 Ao

sABRE 99, 92 L AN 5L AGYS FAe A =
o) oA Aol FuHE $3S
A5 %+ UA Bk

i a1
co2 Saveq‘/!/; €02 Saved /!

|
[
] /
1,422,000 2,281,836
(e saviga BCD) (v savgs BCOE)
Frcetacs
Stzonmcome i
47 351 000 47 351 000
Save 1.5 million kwh/yr.

© SOM ©som
Davlit Spaces Natural Ventilation

1% 150, AEAFG L Al A ojikste s wiE a3 HE
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oo BEMP A
LEED « LEEDE AAR ARgsto] AFzel 48§
GA, AP « LEEDRIZ AAE 38 F 3= A4 F-9
PREEAM g gaa wiras 9 Abesel 488 W) BRES] 11
Assessor
IRAE ZI|AAC Folste] L sE= W] fg ¥y g8 %<
BREEAM AP |0 0™ i ora
« NDEA (Non—Domestic Energy Assessor)
+ Thermal Dynamic Modelling(SBEM XX DSM)& ©]&s3sle] v]F7]
& A& AMUAEsE B
« EPC, OR, DEC, AR9] 48l 4l Recommendation Report® uj-g9]
NDEA HAARA ohdA & B
« L3 @ Alad gt AnjA g, /A 8% 100kW. 12kWol
stel ARt AqfE HIFAE UHFE
« L4 0 E3st AuAag /g d e 8%F 100kW, 12kWo el o
WA Gl BFEAE S5
oy « DEA (Domestic Energy Assessor)
DEA + Domestic Building®] excel spreadsheet base tool?l SAP
Assessor
c 7E T8 A5E At oAUAAE s S Bt
« OCDEA (On Construction Domestic Energy Assessor)
« SAPE o] &35t AF F78 A=Y AMuAd s BrIst] ®artel
OCDEA HSekEAE A
« EPCE 3l W3 A] Recommendation Reporte] ujfo] 322
AAE et
« ACEA (Air Conditioning Energy Assessor)
+ Air Conditioning System® AUYXAH &S H7lst= AFgo 2 AHEV}
ACEA 33 AT EQO]E 0] g3} Inspection ReportE 2Hd g
o A A"l FA]o| whe} L3 (Packaged system), L4 (Central system)
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BREEAM' .

Code for Sustainable Homes General understanding and
CoH —_ Pre course work —_ 3 day CSH course e 4 albrrEisEe e 4 (CSH assessor

BREEAM Domestic N ) 2 day BREEAM Domestic ) BREEAM Domestic > BREEAM Domestic
Refurbishment Pre course work Refurbishment assessor (level 1)

~
BREEAM Healthcare (Public)

Refurbishment course Refurbishment exam

and Public

Training for New Assessors

BREEAM 2011 New Construction

BREEAM Multi-residential

Other Buildings 3R ne tutorials Other Buil

5 International general 4
BREEA'\éJnm;E;t‘g:a‘ e ——)  Structured online leaming  ————) 25 day Intemational course  ————) understanding exam and ~ ———» BREEA!SIQStggr’\atlonal
intemational top up exam

Data Centres online toj BREEAM Data Centres

BREEAM Communites course wo 4 ‘ s exan BREEAM Commun
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% 164, FEF F wHow
What would this building look like if...
+ Wewanted 100% daylight in all occupiedspaces?
= We wanted to optimize natural ventilation?
= We wanted to base stacking on ideal HVAC zoning?

+ We wanted to eliminate perimeter heating?

= We wanted to meetour 2020 goals?

+« We wanted a carbon neutral building? | o Ay
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Z1¥ 156. Massing and Orientation
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Indicative Quantities out of Architectural Model:

Perforated Roof Area (Mesh) - 14,100 sqm

PV Roof Area - §,550sqm

£, g, Exterior Fagade
# = insulated - 3,700 sqm
- uninsulated - 30,850 sqm
&-ﬁa\wf . not weather tight - 2,300 sqm

—~— i : ; E Cladding Total: 71,600 sqm

1% 163, HFF o] ol st AFAE dA A AE (Marina Mall, H.0.K)
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ANeFE &Aoo Bsof di.

o I ASHF MAYFLS I Buﬂding Regulations% 2ol AFE 247t~ HEF

o Ao AN & At AL AFUT vl ZFAAL B

o ¥F Buiding Regulations® % 107]¢] Fo = FA4Eo low AEES HAAHA-A
A, AFEoY AS5EY AHE Au=AY F

Part 6(Energy Efficiency Requirements)oll A AEol thdt HA oy
S A3, olikstetA wiEF ALY digte] A Asa ot

Minimum energy performance requirements for oew buildi ngs

25 The Secretary of State shall approve mmimim energy perfommance requirements for new
buildings, in the form of target O0: emission rodes. which shall be based upon the methodology
approved pursuant to regulation 24,

OO, emission rates for new buildi ngs

26, Where a building is erected, it shall not exceed the target OO0 emission rate for the building
thot has been approved pursuant to regulation 25,

0, emission rate calewl atho ns

27— 1) This megulation applies whers o building is erected and regulation 26 applies.
{2} Mot later than the day before the work starts, the person camving out the work shall give the
local authonty o notice which specifies—
{a} the tarpgst COy emission rate for the building.
(b} the calculated OO emission rate for the bulding as designed, and
(¢} o list of specificatioms to which the building is 1o be constructed.

(3} Mot later than five days after the work has been completed, the pemon carrving out the work
shall give the local authority—

{4} o notice which specifies—

{i) the tamzet OO, emission mte for the building,
(i) the caleulated CO smmission ratz for the building as construcizd, and
(iii} whether the building has been comstructed in accordince with the list of
specifications referned to i paragraph (2 4e), and if not a list of any changes to those
specifications; or
{b) a certificate of the sont refemed o in paragraph (4) accompanied by the mformation
refermad 1o in sub-pamgeraph ().

4) A local authority ane suthorised 1o pceept, a5 evidence that the requirements of regulation 26
have been satisfied, a certificate to that effect by an energy assessor who s aceredited w produce
such certificates for that catsgory of building.

{5} In this remilation, “specifications” means specifications used for the caloulation of the OOy
£k SN mie,

19 169. Building Regulations? #HA oYX A5 &7 A

A 7} AHEnergy Assessors)oll 2] 3k o



Energy asscssors
30— 1) An energy asssssor must be o member of an acereditation scheme approved by the
Secretary of State,
{2) The terms of approval of any accreditation scheme may be limited m relation to the catepones
of building for which members may produce certificates.
{3) Before approving an acereditation scheme the Secretury of State must be satisfied that the
acheme contums sdequats provision—
{a} for ensurmg that members of the schéme camy out consistent and sccumte energy
usgessments nan mdependent manner;

(b} for J:nsl.lrim, l'l'ml rm:ml'h"n‘ u[’ the H.hl.'lTll: are Fl .md prper p:rulru‘ who an: quali.ﬁ-rd

(¢} for requiring members of Lht' scheme to prepare energy performance certificates and
recommendation reports wing a standard form for each type of document;

(dy forensuring the production and publication of o code as regards the conduct required of
ity members;
for indemmity arrengements in relation to ewners and prospective or actual buyves or
benants;

for favilitating the reselution of complamts agamst members of the s cheme;

(g} For requirmy energy performance certificates and recommendution reports produced by
members of the scheme 1o be entered on the melevint regater referred o m paragraph
{4k ond

(h)  for the keeping of a regster of the members of the scheme,

{4} An energy assessor who ssues mn energy performance cerificate and recommendation report
must ensure they ore enlered onto the relevant register maintamed by the Secretory of Stale n
aceordance with regulition 31 of the Engrgy Performance of Buildings (Certificat£s and Inspections )
(England und Wales ) Regulations 2007 (a) before mving them to the person who requested them,

7 170, oA @ 7pAkel et ot

o o] 9o Part 62] FA|Z<Q A3PLS 3] Approved Document Part L (Conservation of
Fuel and Powen< &Fal dEAUAHEG BHE AAstL Jom AEFA, F4 ¢
A=, 71EFA, 49 71+ A2 AEsE Utk

Part Lol A+ Building Regulationsoll &4 3te] o] italetau]&eF 4] 2 oy =] 7}AL
g3 73S w231 AFE AvAEAd g AE AAEtH e e 74 oe
2t

@ Introduction : o] ZAJellA aLefsfof f= AREAQD AMgF

@ The Requirements : A=TrAlo] 238 #AH HA QA

@ General Guidance : 8919 Ao & A=Y 5

@ Design Standards : AR EE STAGES SFHA717] A AL AEHA AHe H
7124l <9 - Achieving BER, Limits on Design Flexibility, Limiting the Effects of
Solar gains in Summer, Building Performance consistent with BER

® Quality of Construction and Commissioning : Commissioning of the Building Services
system

® Providing Information : Provisions for Energy-Efficient Operation of the Building

@ Model Design
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New buildings — Regulation 26

Where a building is erected, it shall not exceed the target CO,
emission rate for the building that has been approved pursuant
to regulation 25.

Energy performance certificates — Regulation 29
(1) This regulation applies where—
(a) a building is erected; or

(b) a building is modified so that it has a greater or fewer
number of parts designed or altered for separate use than it
previously had, where the modification includes the provision
or extension of any of the fixed services for heating, hot water,
air conditioning or mechanical ventilation.

(2) The person carrying out the work shall-

(a) give an energy performance certificate for the building
to the owner of the building; and

(b) give to the local authority notice to that effect,
including the reference number under which the energy
performance certificate has been registered in accordance with
regulation 30(4).

(3) The energy performance certificate and notice shall be
given not later than five days after the work has been completed.

(4) An energy performance certificate must—

(a) express the asset rating of the building in a way
approved by the Secretary of State under regulation 24;

(b) include a reference value such as a current legal
standard or benchmark;

(c) be issued by an energy assessor who is accredited to
produce energy performance certificates for that category of
building; and

L1. Reasonable provision shall be made for the conservation of

fuel and power in buildings by:

(a) limiting heat gains and losses—

(i) through thermal elements and other parts of the

building fabric; and

(ii) from pipes, ducts and vessels used for space

heating, space cooling and hot water services;
(b) providing fixed building services which—
(i) are energy efficient;

(ii) have effective controls; and

(iii) are commissioned by testing and adjusting as
necessary to ensure they use no more fuel and power than is

reasonable in the circumstances; and

= HOOM Q6= O|ArStERAHY
£ Z2E X6HK| YEE &

= O X|E7FAHECP)Of| 2|3} oL X|
‘d5S =QUcHOF St FI7HAtE ofjL
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Abstract
Recently, the green building and energy connection system are establishing. But, National certification

system for environment-Friendly Buildings is indicated hangup about energy efficiency of building.
Commisgioning, energy congervation, renewable energy, carbon dioxide emissions, it is deterrnined that the

energy associated with LEED and GBCC four items of the comparative analysis showed the following

results. First, on the practical performance of the systern after the completion of commissioning of the

energy associated with the system completed until after the final performance for secure operation from the
planning stage to verify and document systematically how to perform, but the domestic review and

verification is incomplete. Second, the use of energy-saving and renewable energy is directly related to the

energy consumption of the building, but GBCC the strengthening of standards on how to evaluate it is
deemed necessary. Finally, the evaluation of the reduction of carbon dioxide emissions, LEED Unlike GBCC
the life-cycle of the system without considering the global warming index only because a substantial step

in the operating efficiency can not be assessed. Based on this study GBCC energy savings through

efficiency to actively carry out research through a systematic analysis of the basic guidelines to proceed.
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Keywords | LEED, GBCC, Energy, Greenhouse Gases, Commissioning, New Renewable Energy
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A Comparative Study on Management Evaluation and Re-certification System of
G-SEED, BREEAM, LEED
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Abstract

As time passes, the aging of the plant building, the building's energy performance degradation than the initial plan
does not express a situation could arise. This year, the certification of buildings certified in 2009 has expired for
measures such as the situation required. In this study, management of national and international green building
certification and re-certification was compared in two ways. First, the evaluation of green building certification system
management assessments were compared. Second, the green building certification system for the re-certification analysis.
As a result, G-SEED was not reflected life-cycle of building in management assessment and the commissioning of
G-SEED is the UK and the US and other concepts of evaluation. In addition, the re-certification system is insufficient
about substantial energy consumption of buildings. In this study, the revised the management assessments in
conjunction with the re-certification system to manage the building is proposed to improve. In addition, the current
evaluation of the existing building certification "existing building" and "building the first certified" as it is more efficient
to separate the information into assessment was judged.

Green building certification system to meet the purpose of management and operation, and disposal phases of the
building to promote energy conservation and sustainability in order to the management a systematic and detailed
evaluation and re-certification system developed for the revision of the specific items required and future research want
to continue.
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ABSTRACT

KEYW ORD

Tn the case of public buildings, fast communication and transparency in the administration and the public, as well as
ensuring visibility and lighting performance using a glass curtain wall is symbolically expressed through the

transparent glass skin.

This study is a simulation in order to derive the basic data for the establishment of the improvement of the heating

Building Type
Window ratio
Public building
Atrium

Energy Load

and cooling load analysis according to the window area ratio changes with respect to the high effectiveness of the
government's large public building energy consumption analysis and green building certification system of guidelines

was analyzed by a change in the energy load.

Glass curtain wall is light and visibility, the symbolic meaning of communication, etc., but is widely used in a variety
of characteristics, in terms of energy consumption being disadvantaged sheath plan should have been. Design,

including the Atrium, is much less energy than energy consumption by the window area ratio. Thus, while ¢
with design guide lines, the atrium and 1 like the burden of a large space ratio and energy load consists of only glass

suggest that require more research on that given in the guidelines.
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1. Introduction

1.1. Background and objectives of the research

As we face the energy crisis and global warming, various
systems and guiding principals at whole governmental level
restrict the use fossil fuels to hinder green gas emission. Especially
unlike industrial and manufacturing field including transportation
and production, architectural fields where visible effect is shown
much taking a relative advantage display these endeavors very
much with reduction policy and energy usage control. Our nation
has put its endeavor stability in its systematic approach for
sustainable development and energy reduction of buildings in
various fields starting from eco-friendly building validation
program recently enacting green building security act to enable
integrated management. Although domestic public buildings are
supposed to have green building certification mandatorily, energy
usage of newly constructed building after 2005 is two times of
energy of average compared to old building constructed before
according to the energy usage of public building of local

government in 2008 announced in 2009. Especially these public

pPISSN 2288-968X, cISSN 2288-9698
hitp://dx.doi.org/10.12813/kicae.2015.15.1.021

buildings acquired the class better than excellence in green
building related system but real energy usage of public building has
been emphasized as social matter because of failure to get certified
in energy efficiency in reality.

In the case of public buildings being constructed now,
transparency in administration and quick communication with
people as well as securing daylight performance and visibility are
expressed symbolically through transparent glass envelope using
glass curtain wall. But many examples called 'steamer public
building, 'glass castle' are reported as a result of abusing the glass
use thoughtlessly without considering energy consumption and the
precise direction according to the design plan and local features.
According to this, government proposed design guideline towards
windows and doors but it is judged not effective because general
windows and doors not considering big sized glass curtain wall and
big space like atrium are the standard there.

Thus this research selected large public buildings composed of
facade made of glass curtain wall expected to have much energy
consumption on the basis of data announced in 2009 and analyzed
the features of temperature distribution. Then variance in
air-conditioning load of building through window ratio change was

analyzed. With this, we would like to present the data for basic

©Copyright Korea Institute of Ecological Architecture and Environment 27
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5. Conclusion

This research analyzed the changes in energy load through
simulation to draw basic data for establishment of improvement
measure of green building validation program and effectiveness
analysis of government guidelines by analyzing air-conditioning
load by changes in windows ratio regarding large public buildings
with high energy consumption.

First, in the case of glass curtain wall, envelope temperature was
shown high more than 5°C at least and 10°C at maximum as a result
of measurement of thermo-graphic camera showing high heat gain
due to windows and doors thus it was judged that the use of glass
with low heat resistance highly affects energy consumption
increase. This research was conducted only in summer but it is
thought features of thermal distribution because of higher windows
by meausting heat loss in winter.

For windows ratio, we could check energy load decreases in the
same way of prior researches as a result of reducing windows ratio
60% to 50%, 40%. But large public buildings newly built recently
have atriums thereby causing difficulty in change application of
plan and facade. Thus, we analyzed energy load separating the
atrium as other building parts and it was shown that atrium takes up
a higher percentage in energy load than general parts. This is the
patt not considered in guideline about windows ratio and the part
that atrium takes up in actual energy load was shown higher at least
two times in the case of heating load than the area ratio. Although
heating load was shown low rather, it was judged load increases
according to the effect and form of direction and envelope. Thus,
atrium is a space of disadvantages in energy consumption even if
differences exist by form and size and this should be considered.
The proposal of energy saving guideline that recommends changes
in windows ratio simply has its limitations. Thus the way toreduce
the load that atrium takes up by plan should be applied to the
guideline.

Although glass curtain wall are used very much due to its various
features such as visiblity, symbol for communication and sunlight,
it is obvious that it is disadvantageous envelope plan in energy
consumption aspect. While obeying to design guideline, it is
considered more researches on how energy load burden and ratio in
large space composed of only glasses like atrium are proposed in
guideline will be needed. Besides, expectations of energy usage
based on energy load related to windows ratio is thought to be
needed upon evaluation of energy efficiency in green building
validation. Through this, energy reduction and efficiency
evaluation that reflects building plan will be possible in energy

efficiency evaluation based on machine facility.

This research intends to propose clear, precise basic data towards
direction of improvement and correction of green building
validation program by analyzing energy load according to the
features such as curtain wall ratio, direction and size of atrium in

plan aspect in the future.
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ABSTRACT KEYWORD

Tis main purpose: of the green boilding by mdncing snargy consumpion #nd carbon footprint of te tuidding  (rees Buildisg Cenifizason Cracis
sociaty, glohal & fo wmsums the susti=ahdlity of the Tuilding and tha anvircoment. Thaso reguistioms and schames arg - U-5EFD
mad o activatn tha grean buildings wams mads on the basis of fh relevant by and tegniations. Madyin hereceach DAL
for the inprovemsnt of the domestic insdmton sl aswsnment feoms, the b of the leplaton was Amdameedally
focesed on Srorimg the incomplate wade. The anabysis based on the brovs and regelations of Se mtinton is the way o
Inowr the parposs and divection of e mspactive cartfication. Thos vmdy umis parformed in the folioanng order to taxgst
e new commaercial toildmps. Fase, the analysiz of the prmgecteop G-3EED and BRFEAM. Secomd, we amalyzs the
oomiant and method of trildng energy pafomancs m the cartification oyvm. As a reselt, Groan Budding Act it troad
I rulation fo the comporition of the comtee s ars buddmg for the acthvatos sargy gresn budlding smd FPL & deatiwrh
I an sbemact and pressaed the: applickdlity of mch doc v comnent of inmulyiion and sirtightess, efficen:
mmaching. In contrast, the TE has bean directiy Hmis the carbeon foomprint of buflding in & Bl ding Begeladons Part
L and svalmiy them i BREEAM. This ansbvsis of the ways o mdnce mbstanfially the snarzy for desssstic gresm 'Fl:;'fhi_“m"d
tudlding regulations shonld bo addressed throngh the fosd. i
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L. Introduction Eorea obtain LEED carifications of the United Stas to increass
the properties’ market values and promotional advanmpges. As of
1L Bﬂc'k:glaun.d and purpose of the stedy 2013, 95 buildmes have been regustered or filed for a repistranons,

mdicating the LEED has finmly placed ns roots m Korsan market

Berently, aftempts have been made to obtfain BREEAM
centificadon. which is 2 preen building cemification regime in UK
BRE, the opemfing agency of BREEAM sysiem provides
customized certification systems in consideraton of the culture
and climatic charactemstic: of each country where possibla
candidate buildings are located B

Even if the BEE prowides a customuzed scheme for Earsa, it is
bascally 2 nacessify to analvze the differences between BEEEAM
and the domestic scheme (G-SEED.) Espectally, due to the fact that
LEED, GEEEN STAR., ar other systems have been developed
based on BREEAM. the amalysiz on the backeround. purpose,
evaluation items and the methods is an essenfial step to endow the

A pew, globally competiive cerofication regime is being
attempted. by infezrating the GHOC system and the bouse
performance certification system basad oo the exisung
Constuction Act and the Housing Act in 2013, The new megms
grven with 2 fancy bmnd name that spes G-SEEDS (Green
Standard for Energy and Environmental Desizn ) bowever Lacks
any unprovement of the emvironment cerfification crifenia for
affices, schools, of commercial facilities The only difference 1thas
is some pew iems for evahatine pold-umit houses for
envirenmenil certification in addition to what they already had in
the exgsting housing performance cemification regime. The issues
reparding relevance of the domestic cerfification system and
improvement of the criteria fo ensure a practcally valid s=t of
standard have been pointed out and demanded for a lone ame

However, such woices have pever been heard as the system has 1 B o livoaliad s the Mogswmd Schone Opentoes and BREEAM Decrstinul Foquies
C : ; The Mt Selemne (ferms wiek: sy, which [ [
been revised repeatedly. For this reason, the housing sapphers in raa— The BREE 4 < r...r::." o el psr_l-l;.:i.{'a

HREEAMES, EREEAM SE SREEAM NOR) On the ey hind e licrrstional
Bissribe & cowmprae ol asnplificd eaienl, which ik misedal fo lausiding inocuenstio
winch Saibed w3 et e cpadifestivns moitionad shove. The oemnal s @ B appial

PGS IS, IS JIER-EN exch indlividual IilSng and e prepratum Gonc ol g Bob S b ties
Tt O oo a1 EIR i 205 15 10003 mensils
{CCapyright Korea Institute of Ecological Architiscture and Ervironment 5

- 275




Study for Improvement of Domestic System through Reguiation based on Comparison of Green Building Certification System Anafysis

aeated. And, each of them iz supperfed by the supporting
prowvisions of the law.

In this srady, the soppormnz lepal prowisions for G-SEED and
BEEEAM were compared and amalyzed, to yield following
oubcomes in Summary:

Firsily, the Green Building Act, which is the lagal basis for the
Green Building Certification Scheme of Korea is mainly focused
oo metheds o promeede gresn baildines, basic plans, incenfives,
operaton of the cerificaton problem, taimimg, mcentives, and
others. m 2 wide rapeed and abswact manner And, for EPI, the
dorumentary imstractions are givem m terms of the thermal
insulaton tghimess, and eficient use of machines. On the other
hand. the Building Fesulations of Bromin directly limits the
ennssion amount of carbon and requires butldings which are not
BREEAM cemified to sansfy ceram legal requirements
nomethelass.

Alse, i Part L, which 15 in 2 similar contest with the ensrgy
saving plan of Korea, the desizn consmactions, and commission of
2 building with regard to epergy are covered, involving the entire
Irfe cycle of the building in terms of energy.

Secondly, the energy performances in G-3EED and BREEAM
are evalkiated based oo laws BREEAM requires that the buildings
BER should not exceed TER and the energy efficisncy of the
Tnailding should be higher by 5% than the requirement to get points
during evaluanng. Alse, it is required to caloubate the tom! amoune
of energy uzed by the building. On the other hand &-5EED allows
applying the mare advantageous of the EP] or the ansrpy eficiency
certification grades. The minimum corieca already reflects the
legal requimements for the EPL to the following shoubd be
considered.

(1) A soructare m which passing enly the legal reguirement gives
the butlding zere pomts, and hizher scores should be eamed in
PrOporion.

(2) The EPT already bas a lepal standard Therefore, it should be
taken s the defanlt requirement and the acgmsition of the enerpy
efficiency grade should resuli m weighted advantages

The policies of a nation are bailt based oo the systems in
operation I the country. Therefore, if s oot possible to say which iz
more Fapertor of infenor However it seems that, m order for a
policy serve it purpose, concrers contents and should prepared, and
they should be able 1o be evaluared While a series of amempts 1o
revite the laws and the policiss are made, a5 they are more focused
on the allocatton of the scores, propartons; and confents. it is
believed that an apalvzis of the lzgal basis and revision of them
should be covered as well.

I7 KIEAE Jowrnal Vol 15, Moo 1, Feb. 2015
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