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%HKGBC Green Building and Citizenship and Social Development

ERRERESES

Practice of
Environmental
Conservation

Interconnectedness and
Interdependence of the
Contemporary World:

Sustainable Development

Notion of Green Cooperation across

Sustainable o e Districts, Regions
Development Buildi ng and Countries

» =

S .

Non-governmental

Government Organisation (NGO)

The role of stakeholders
in promoting a green
environment

Business Sector Students

https://www.edb.gov.hk/attachment/tc/curriculum-development/renewal/CS/CS_CAG_S4-6_Chi_2021.pdf



HKGBC's Climate Change Framework for
Built Environment (ZRIRIETIEEZ(EHEZR)

Net-Zero Carbon Buildings
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*Qgggéﬁuﬁ Role of Green Buildings in ESG Development

https://riskonnect.com/resources/esg-reporting/
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K CEs.2=  Role of Green Buildings in ESG Development

IRIE =] KiEFRaHE
Environment, Social, and Governance Reporting

ENVIRONMENTAL SOCIAL
Climate change strategy, Equal opportunities, Business ethics,

Biodiversity, Freedom of association, Compliance,

Water efficiency, Health and safety, Board independence,

Energy efficiency, Human rights, Executive compensation,

Carbon intensity, Customer & Shareholder democracy
Enviromental products resposibility,

management system Child labour

https://movingworlds.org/esg-reporting-guide



eVa
V]

HK o o o
A Role of Green Buildings in ESG Development
A Entity characteristics
SIEETICEAG Corporate governance
GHG emissions Management
Energy supply Targets
Grid interaction Materiality
Metering Utility costs
Water Waste
Landscaping G reen Co rpo rate Diversity
Waste Accessibility . . Equity
o Building ESG SR
IEQ A\ S
$ SASB
Resilience JJ: g ES E SG TCED
Biodiversity Energy supply
gzal: !SSliand GHG emissions
SRy Energy efficiency

Bird protection

Differentiation
Distinguish leaders and laggards

Transparency

Data about management and
performance

Risk management

Opportunities

|dentify and prioritize opportunities
to improve entities and assets

https://www.usgbc.org/resources/green-building-and-esg-what-you-need-know
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What is Green Building?

Within the building life cycle, green buildings can reduce impact to the environment and
enhance the health and wellbeing of building occupants.

Pollutant Emissions Pollutant Emissions

l Transportation ’

Production & 'Resou rces
Recycle of -

Raw Materials

Resources

Demolition

\t

Pollutant Emissions ( Operation

Resources

\Pollutant Emissions

Resources




The Concept of Green Building

 Save energy and water with efficient utilisation of resources to avoid

profligacy

* Utilise renewable energy and eco-friendly construction materials to reduce

carbon footprint and carbon emissions

* Reduce the production of waste and pollution of water, air, acoustics and

land

* Achieve natural ventilation, lighting, enhancement of indoor air quality via




Hong Kong’s Unique Built Environment

24% .
'l
Ao
>42,000 buildings 90 o 60% e
in private sector People live and work in

000+

24% of HK’s total area

Our activities in buildings account for

11
90% electricity consumption or 60% T
PRRRRRRRRRtRattRRteNY
greenhouse gas emissions A
T
(AR AR AR R R R LR
FRRRRRRRRtRRRttRtteY
(AR RRRAR AR 222Y )
FRRGRRRRRRRRRRRRRIEYY
PRRARRRRRRRRRRttteeY
PRRRRRRRRRR Rttt
About 12,188 Average population density of
high-rise buildings built-up areas
and skyscrapers 28,000 persons/km?

(as of 31 Dec 2021)



Why Green Building?

Why do we build? Why do we choose?

Longer Asset Life * Enjoy Green Living
Increase asset value  Enhance Corporate Image
Improve the Ability to * Enhance Productivity
Secure Finance A\ * Safeguard Health and
Enhance Corporate Social @ \ L Wellbeing
Responsibility

o)

S £
: ; ll‘_’," § 5 ..‘
: . : . | | I ‘vv ’ ‘

Reduce Life Cycle Cost

“

Building Users

Developer / Owner



Green Building Certification

Green building certification system is an independent tool to showcase and compare

the environmental performance of buildings.
For example:

e BREEAM for United Kingdom

 “BEAM Plus” for Hong Kong

>»Hong Kong Green Building Council: Certification Body

|
e 4
. Y
p
4 \
"

> BEAM Society Limited: Assessment Body BE@M

BRRFFIEBE



BEAM Plus — a Holistic Assessment for Buildings

BEAM Plus is a voluntary green building assessment scheme developed locally for
compact high-rise development in the subtropical region

6 BEAM Plus Assessment Tools .ﬁﬁég %E"

Masterplanning Building Design Post-Construction Fit-out
and Construction and Operation
H =
H =
H =
H =
H =
H =
BEAM Plus BEAM Plus BEAM Plus BEAM Plus BEAM Plus BEAM Plus
Neighbourhood (ND) New Buildings (NB) Existing Buildings (EB) Interiors (BI) Data Centres Existing Schools

HE R AR =RRE  BEPL  BEER

PLATINUM
' BB AR V7 %00

Highest rating: HKGBC

BEAM Plus
h\ R R IR
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Assessment Aspects of BEAM Plus

Sustainable Sites /
Water Use Site Aspects Outdoor Environmental Quality

H lth nd Wellbeing /

"BUABE + BENGEEBERET"
EZENIRIREER
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Green Building Attributes .
1 Materials and Waste
S Innova tions an d Additions

Management Integrated Design and
Construction Management

nmental Quality Energy Use



Examples for BEAM Plus New Buildings (Fii&%

Bl ZE|FENEE
InnoCell Hong Kong Science Park
New Buildings V1.2, Final Platinum

N TS RESIDENTIAL

BP0 A A B R
Xigu Centre

New Buildings V1.2, Final Gold

GOVERNMENT, INSTITUTIONAL AND COMMUNITY &

&8 5t E B b | R _
Hong Kong Children's Hospital

New Buildings V1.2, Final Platinum

GOVERNMENT, INSTITUTIONAL
AND COMMUNITY

22
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Examples for BEAM Plus Existing Buildings (ExB £
FEE Byt

Langham Place — Retail Tower
Existing Buildings V2.0, Final Platinum

i g | COMMERCIAL |
[

WETREENAR -

Electrical and Mechanical Services Department Headquarters
Existing Buildings V1.2, Final Platinum

GOVERNMENT, INSTITUTIONAL AND COMMUNITY

EcoPark IRRE
Existing Buildings V2.0 (Selective Scheme)

Excellent

GOVERNMENT, INSTITUTIONAL
AND COMMUNITY




Examples for BEAM Plus Neighbourhood (1)

RMIEiEER
Kai Tak Sports Park

Neighbourhood V1.0, Platinum

TG BR 3 K E e
Yuen Long Effluent Polishing

Plant
Neighbourhood V1.0, Platinum

24
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Examples for BEAM Plus Interiors (ENE

Construction Industry Council

Interiors V1.0, Platinum

OFFICE

The Building Information Centre at the New
Headquarters of the Buildings Department

Interiors V1.0, Platinum

GOVERNMENT, INSTITUTIONAL AND COMMUNITY

Shell Siu Lam Station
Interiors V1.0, Final Gold

25



What is a Green School?¢

ALL RIGHTS RESERVED © HKGBC
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What is a green school?

“A green school is about more than curriculum and more
than bricks and mortar. It’s a school where the community
works together to support global sustainability and climate
action. A green school prepares students to lead the world
toward a healthier, cleaner, more sustainable future.”

(Center for Green Schools, USGBC)



Three pillars of a green school
1. Reduce environmental impacts and costs.
2. Improve occupants' health and performance.

3. Effective sustainability education.



HKGBC

ERRERESES

HKGBC
BEAMPlus | BEAM Plus Existing Schools
K ﬁ =5 BRI EEFEMR ) Sustainable Campus Environment (SCv.

Sustainable Leadership and Learning (SLL)

AFHEEERSE oy IHERERE

e High Level Commitment e Biophilla
BENEHEBAGE REYREt

e Environmental Learning e Neighbourhood Integration
RIZER AR AR

e Engagement e Climate resilience
BE/3R RIRMES /BT

ﬁ Health, Comfort & Happiness (HCH)

Efficient Use of Resources (EUR) R &7 tREE
Ly ERERER N e Healthy Indoor Environment
e Decarbonisation Actions QI BEZENIRIE
TBERITEN i e Healthy living
e Benchmarking and Disclosure !l BEREE
HERIRE e Health Protection
BERE
@ Innovations and Additions (IA)
=S

e |nnovations and Additions

AU

GREEN

GREEN IR 5

A% HKGBC

'%i}z%é*x BEMM Plus

R
(] i .
@ W80
Sustainable Leadership Efficient Use of Sustainable Campus Health, Comfort &

and LL) Resources (EUR) Environment (SCE) Happiness (HCH)
BRERER A EHEREIBE R B8 TR




Assessment Criteria

Performance Category Performance Sub-Category Credit Head Items Credit Point(s)

High Level Commitment SLL-01-01  Environmental Policy, Plan and Target
SLL-01-02 Good Environmental Practices
Environmental Learning SLL-02-01 Staff Awareness
Sustainable SLL-02-02 Green Prefect
Leadership and SLL-02-08 Extended Environmental Education
Learning (SLL) SLL-02-04 Other Learning Experiences
Engagement SLL-03-01  Environmental Corner
SLL-03-02  Environmental Communication

FEIRT BBEER

L. E.[Ff%ﬁﬁ&'ﬂ'“ (SLL)
(FEANEHEENFGE/IRIREE)

90000060
(2]

Decarbonisation Actions EUR-01-01 Energy Efficient Equipment 9 i —ry A T
EUR-01-02 Energy Efficient Measures (6) 2 ﬁ 4 \i E’ S ii m E U R
EUR-01-03 Renewable Energy ) ° x -~ , 3%
Efficient Use of EUR-01-04 Water Efficient Fixtures O, IJ.I /_
Resources (EUR) EUR-01-05 Water Efficient Measures G) & ,I i}] / E E & ?&
EUR-01-06 Recycling Facilities () (
Benchmarking and EUR-02-01 School Environmental Performance Q
Disclosure EUR-02-02 CarborT Audit g = E ~r
EUR-02-03 Data Disclosure 3 A n I }T.l' Il‘.E *x = ia iﬁ (S C E)
&% Biophilia SCE-01-01 Campus Greening ) ¥E l_- — #@ '|' / B E ﬁ =m
S SCE-01-02 Agriculture Education o n, L le I:l =7 N\ W]
Neighbourhood SCE-02-01 Low Carbon Commuting 2)
Sustainable Campus Integration SCE-02-02 Neighbourhood Amenities () -~
Environment (SCE) SCE-02-03 Shared-Use Facilities (1) 4 1@ ; :." ’ g% ;E 5 ll;:l. ZEZ (I— C H)
Climate Resilience SCE-03-01 Response to Extreme Weather ) O 125 \NZIS
= NIEIE/REEE
ﬂ Healthy Indoor HCH-01-01 Healthy Air @) ( 125 é ‘E E/ 2k 1L/ )
Environment HCH-01-02 Openable Windows o
HCH-01-08 llluminance Levels )
Health, Comfort HCH-01-04 Background Noise (1) 5 %u ¥ﬁ (I A)
& Happiness (HCH) Healthy Living HCH-02-01 Drinking Water Quality O ° ™
HCH-02-02 Healthy Lifestyle (6)
Health Protection HCH-03-01 Health Protection Measures e

Innovations Innovations and I1A-01-01 Innovations and Additions
and Additions  Additions

®

Total Credit Points 100+ 10B



Resources
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Coefficient of Performance

Jockey Club
BeAMplus
Energy | inSchc;,omsf“

I I I I 1 EUI | Learn more about Green Building sl
|

Kh/miiyecr Jockey Club BEAM Plus in Schools Project

BEAM Plus

BEAM Plus

Resources
Recycling

TEACHER NOTES (SECONDARY SCHOOL)

Updated as of 9-8-2022

Version 1.0 (2022.10)

2 Lead Organiser : Co-Organisers :
Version 1.0 (2022.10) |

2 | BUSINESS
P B environment BE(’NM
Water Efficient Index COUNCIL o HKGBC
WEI=m?/person/year ERRSRNNS

‘k’ BRBRES REAREEGY

Funding Organisation: Supporting Organisations

FUETEG @AM NE A

O I G @ En
Mo ME A RIDING HIGH TOGETHER R

e 2.1 e BEAM
SBERERS

BERRFERE SEBReREHE RERRFGERE




HKGBC

EFERECRENS

hereby certifies that % It & 88

S.K.H. St. Clement’s Primary School
VN - F S llL

5 Fortune Street, Cheung Sha Wan, Kowloon
NERDBEBHESR

has achieved Green rating under
BEAM Plus Existing Schools V1.0 Beta Version
ESRERBRIEESR (1.0AERY) RR22R] TR

GREEN
' MRERSR

HKGBC
BEAMPlus
REBIRT
Outstonding Performance obtained in the following cotegory:
ENUTRNRBSNER

Sustainable Leodership and Learning
THRASESE

Wl

Mr CHEUNG Hou-wai, SBS

Chairman

Hong Kong Green Building Council Limited
SERRRRMEBRNAT £/
REHSTE, REMER

Issue Date: 17 October 2022 (Volid for 5 geurs)
EQ0E: - _F+B+8 (BRMSE

Green Schools in Hong Kong

HKGBC

EBRERERS

hereby certifies that 4§ LIt 55 88

St. Paul’s College
DRESMKR

69 Bonham Road, Hong Kong
RBUE69IR

has achieved Green rating under
BEAM Plus Existing Schools V1.0 Beta Version
EBREBAMERER (1.0AFEREY) M{RRBR] TR

GREEN
# L3 L
HKGBC

BEAMPlus
REBRW

Outstanding Performance obtained in the following categories:
ERTRSERALER:

Sustainable Leadership ond Learning
TRATSESE
ﬂ Sustainoble campus Environment
H TRROENE
N-FY  Heolth, Comfort & Hoppiness
L L NS

(Mg

Mr CHEUNG Hav-wai, SBS

Chairman

Hong Kong Green Building Council Limited
SERCRENSHRATE MW

REMTE. REAES

Issue Date: 17 October 2022 (Valid for 5 years)
1B : “|_"FE+8+C8 (EREsE)

HKGBC

ERIERENS

hereby certifies that %F It & 68

Ying Wa Primary School
HE\2

3 Ying Wa Street, Shamshuipo, Kowloon, Hong Kong
NERKGREH=R

has achieved Green rating under

BEAM Plus Existing Schools V1.0 Beta Version
ESRRETRER2R (1.0AEHREY) REBR] TR

v

BEAM Plus

2R
Outstanding Performance obmlneu in the following categories:
ZELTRWESAGER

-
a Sustoinable Leadership and Learning
THATSRSE
Sustoinable Compus Environment
ORROEES
ﬁ Health, Comfort & Hoppiness
fn 54 s

C%\\H\WW/

Mr CHEUNG Hou-wai, SBS

Chairman

Hong Kong Green Building Council Limited
SERCRERSHRAN XF

BEEFTE BEMES

Issue Date: 17 October 2022 (Valid for 5 years)
BREW - —_¥__F+F-+C0 (ARESE)




Green Schools in Hong Kong

Green Features y v ' i
' BEAMP

2 uUs
:g Energy Use W% |ErE

. Proper selection of building service
equipment to reduce energy
consumption, together with provision
of PV system, resulting in 37.2% of
annual energy & carbon emission
reduction and 42.05% of maximum
electricity demand reduction.

. Meters are installed, allowing
monitoring of different building
services installations, including MVAC,
lighting & small power, lift and
plumbing & drainage systems

TWGHs Tseng Hin Pei Prlmary School (%?E_ %( INER)



Green Schools in Hong Kong

Green Features Sk

V11 2020

HKGBC

N BEAM Plus
Fgm Energy Use BB

. Energy efficient air-conditioning
system (District Cooling System) was
adopted to reduce annual air-
conditioning energy consumption

. Double-glazing was used for the
building, as well as architectural fins,
trellises and balconies to provide
shading in order to lower energy
consumption for air-conditioning.

® . Solar photovoltaic panels were
installed on the roof to harvest solar
energy.

PO Leung Kuk Snley Sau Nan Primary School o
(REBEER/NE)



Green Schools in Hong Kong

i 2 < GOLD
ead. Green Features ¢ | e

iy o~ HKGBC
2 A BEAM Plus

RERV

T TS

High efficient water-cooled chiller
system was adopted for the
redevelopment, which also provides
l district cooling to the opposite

VL~ - Upper Primary School building within
[ L~ ~ | M = | (e Repulse Bay Campus.

=l
>

-hl

W
W
v
v

AT A AT

Low-E coated double-glazing was
used for the building, as well as
architectural fins, trellises and
balconies to provide shading in order
to lower energy consumption for air-
conditioning.

Hong Kong Intern“atlonal School, Lower Primary School



Green Buildings Data in Hong Kong
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ALL RIGH

HKGBC

EBERESES
Project Directory
(List View)

Please click the button(s} below for selection

NB
¥1.1

NB
V1.2

NB
V2.0

EB
¥1.1

EB
V1.2

Comprehensive Comprehensive

SchemeA (Comp. A)  Scheme B (Comp. B) {Sel)
Final Provisional :
2,503 resuttis Assessment Assessment Rejicion

Project Name (Eng)

Project Name
{Chi)

EB
V20

EB Bl
V21

Selective Scheme =
SA

BEAM Plus Project Directory and Statistics

Bl
ND NDC
V2.0
Pilnt ¥1.0 V1.0
YA EU WL

Current Certification Status

( Expired | valid

Project Address

District

) -

Project Type

Project / Property Name, Address, GBC Label No

Support searching in Chinese

Search Q| &
EDC ES
VA0 V.0 Cner Name or BEAM Pro Name
Caare 'S
MAN  EQ Search > =4
District & Project Type
All v

Owner f Developer Name

BEAM Pro

Current
Status

Year

O

Validity

BEAM Plus Project Directory & Statistics

ClearAll Filters

20M 2023

O

Slide the circles to select the registration /
certification period
Rating

#Y0S

+W00 =4

1 Plantation Road

1 Tai Yip Street, Kwun
Tong, Kawdoon.

10 LaSalle B

11 Kwun Fung Street, Siu
Lam, Tuen Mun, N.T

11 SKIES
1111 King's Road HEBE15%
116 Waterloo Road

1-17 Hei Wo Street

12 Tai Koo ¥Wan Road & 14
Tai Koo Wan Road

AEEE SR AEE
145

2 Hung Yuen Road, Hung Shui Kiu

12 & 18 Tin Yan Road, Tin Shui
Wai, Yuen Long, New Tenitories

No. 1 Plantation Road, The Peak,
Hong Kong

1 Tai Yip Street, Kwun Tong,
Kowdoon.

10 La Salle Road, Ho Man Tin,
Kowloon, Hong Kong

11 Kwun Fung Street, Siu Lam,
Tuen Mun, N.T

8 Sky City Road East, Hong Kong
International Airport

1111 King's Road, Taikoo Shing,
Hong Kong

MNo. 116 Watedoo Road, Kawloon

1-17 Hei Wo Street

12 Taikoo YWan Road & 14 Taikoo
Wan Road, Taikoo Shing, Hong

NT - Yuen
Long

NT - Yuen
Long

HK - Central
& Western

KLM - Kwun
Tong

KLN - Sham
Shui Po

NT - Tuen
M un

NT - Islands

HK - Eastern

KLN -
Kowdoon
City

HK - Eastern
HK - Eastern

Residential

Commercial

Residential

Hatel

Residential

Residential

Commercial

Commercial

Residential

M ied Use
Commercial

Art Rich Investment Limited

ARA ASSET MANA GEMENT
{F ORTUNE) LIMITED

HKRT Peak Properties Limited

Great Virtue Ventures Limited

Smart Value Investments Limited
& High Dynamic Holdings
Limited

Fortune Loyal Development
Limited

Roxy Limited

Gaw Capital Advisors Limited

Wellway Limited

Bright Rainbow Limited
Harmory Lotus Limited

¥Wong Man Sze

POON Ka Man

NG Ka Wai

Hui Pui Shan

Fredrick Leong

Ho Wing Hung

MAK Kei Choi,
Henry

Li Montgomery
Hin Fung

MNA

MAK Kei Chai,
Henry

NB V1.2
EB V20
Sel. MAN
NB V1.1

NB V1.2

NB V1.2

NB V1.2

NB V1.2

EB V2.0
Comp. A

NB V2.0

NB V1.2

EB V2.0
Comp. A

Final
Unclassified

Good

Pravisional
Bronze

Registered

Final Silver

Final
Unclassified

Pravisional
Gold

Final
Platinum

Registered

Registered

Final
Platinum

2023

201

2014

2021

021

2023

01

2023

2022

2017
2023

Valid

Valid

Valid

Valid

Valid

Valid

Valid

Valid

Valid

Valid
Valid

Green Online  Cutstanding
Build Cert  exhihit Performance
LahelNo ion inES Cat
PAUODBE 21

FAS0014/21

The full list of profects can be dosnbadabie in csv format by clicking here. Please email {0 beamplisi@hkghe.org. hK for enguiry.



Project Directory
(Map View)

wess BEAM Plus Project Directory and Statistics

Rating @Platinum @ Registered @ Green @Pre-requi.. ®Pre-requi.. ®@Excellent @ Gold @Very Good @ Siker  Good @Bronze @ Satisfactory @Unclassifi..,
2 @

Double
Island

Futian &
{ Disgict @

]

Kau
Sal
Chau
8 Y
Lantau Island O L"i{ne_é) = @, = oTung
I'Micmwﬂﬁg O Chau @ 2023 Navlnto i[: 23 A avi, 23 Moros oft Cé¥poration, © OpenStreethiap Terme
Island A .\lﬁ?ﬁmﬁ% grf?ﬁ e

When you 1) mouse over and 2) press the dot, further project details shall be shown below.

Clear All

Current Cefification Status

201 2023 ~

Search Q| # Search Q| #

ment Tool Rating

New Buildings {NB)
Existing Buildings (EB)
Interiors BD
Neighbourhood (ND)
MNew Data Centres (NDC) All A
Existing Data Centres EDC)

Existing Schools (ES) Project Type

All s

All v

B Assessed : :
Final Prawisional Registerad

B Registered Asepssment Assessment




HKGBC BEAM Plus Project Directory & Statistics

P Project Directory ’ f@}', P \‘ Clear All
HKGBC y | 5 (Map View) / G y
BEAM Plus o i §r it W
wemz BEAM Plus Project Directory and Statistics 2503 searched resuits
Rating @Platinum @ Registered @ Green @Pre-requi.. ®Pre-requi.. ®Excellent @ Gold @Very Good @ Siker  Good @Bronze @ Satisfactory @Unclassifi... s = Current Certification Status
@ "Q\ e I @™ @ AR (O] ' =
(@] ‘ S ., 2 = . it v
. | - ® ¥ B ) : G
. ) Project, Property Name or Address and GBCL ner Name or BEAM Fro Mame
Search Q |# Search Q|
\ssessment Tool Rating
Newy Buildings (NE) Al 5
Existing Buildings (EE)
Interiors BI) Disttict
Neighbourhood (ND)
Mew Data Centres (NDC) All v
Existing Data Centres (EDC)
Existing Schools (ES) Project Type
All v

W Assessed

Final Pravisional

Registered

B Registered

Assessment Assessment

Exhibition Page url

F

. 4
rgicmﬂsing ) @S ¢ &0 ioh & OpenStrestidap Terme

—

When you 1) mouse over and 2) press the dot, further project details shall be shown below.
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HKGBC BEAM Plus for New Buildings

EERECRERTS

HKGBC
BEAM Plus
ERRIE Y
FREENB
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HKGBC BEAM Plus for New Buildings

ERBREEERS

The assessment of a building’s performance covers the following aspects:

ew! branded! Sustainable Sites Materials and
Integrated Design Health and Waste
and Construction Wellbeing
Management

i ‘

Energy Use Water Use Innovations and Additions

ALL RIGHTS RESERVED © HKGBC




HKGBC BEAM Plus for New Buildings

EBRERER

B
BEAM Plus New Buildings Version 2.0
BEAM Plus New Buildings Version 2.0
Table of Cor BEAM Plus New Buildings Version 2.0 Table of Contents
1. Introduction 5. Energy Use (EU)
3. Sustainable Site (SS) 105
1.1 Overview EU P1 Minimum Energy Performance
N i Fow Garbor Passiieodian SSP1 Minimum Landscaping Requirements 108
: W v i
i & i Breiits 881 Pedestrian-oriented and Low Carbon Transport 111
- ummary of Credi EU 2 Reduction of COz Emissions
882 Neighbourhood Amenities 120
2. Integrated Design and Construction Manageme EU3 Peak Electricity Demand Reduction
883 Building Design for Sustainable Urbanism 125
- : A EU4 Metering and Monitoring
¢) IDCMP1  Sustainability Champions - Project sS4 Neighbourhood Daylight Access 129
EUS Renewable and Alternative Energy Systems .
IDCM P2 Environmental Management Plan Q) sss Noise Control for Building Equipment 132
EU 6 Air-Conditioning Units
Q) IDCMP3  Timber Used for Temporary Works 886 Light Pollution Control 134
EU7 Clothes Drying Facilities O ss7 -~ i 138
&) IDEM1  Sustainability Champions - Design U8 Enerey Eficiont Aoolian lodiversity
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S ———— 6. Water Use (WU) $89 Immediate Neighbourhood Wind Environment 164
ntegrated Design Process 3
: 8810 Outdoor Thermal Comfort 167
O Ibcma  Life Cycle Costing WU P1 Minimum Water Saving Performance
8811 Stormwater Management 161
IDCMS5  Commissioning wu1 Annual Water Use
8812 Design for Climate Change Adaptation 164
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4. Materials and Waste (MW) 166
§) IDCM 7 Measures to Reduce Site Emissions WU 3 Water Efficient Appliances
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MW 1 Building Re-use 170
IDCM9  Construction IAQ Management wus Twin Tank System
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) IDCM10  Considerate Construction wuse Cooling Tower Water
: MW 3 Prefabrication 174
IDCM 11 Building Management Manuals wu7 Effluent Discharge to Foul Sewers
. ) MW 4 Design for Durability and Resilience 177
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U S MW 5 Sustainable Forest Products 181
IDCM 13 Digital Facility Management Interface
MW 6 Recycled Materials 183
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N ew B U I I d I n s § MW7 Ozone Depleting Substances 186
IDCM 18  Document Management System &) HWBP1 Minimum Ventilation Performance
o MW 8 Regional Materials 190
» IDCM 16  BIM Integration HWEB 1 Healthy and Active Living
Mw 9 Use of Certified Green Products 192
ve I"S I O n 2 .0 (09.201 9) IDCM 17  Design for Engagement and Education on ¢ HWB 2  Biophilic Design
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\‘f Mw 12 Enhanced Waste Handling Facilities 204
HKGBC N/ Copyright © 2019 BEAM Society Limited. All rights reserved HWBS5  Waste Odour Control

EERCREES BERRTHRY

Copyright © 2019 BEAM Society Limited. All rights reserved
Copyright © 2019 BEAM Society Limited. All rights reserved




T BEAM Plus for Existing Buildings

BEERREEEES

o Ly : 4 ' .'t' 3 —
" Nar ., 4

ALL RIGHTS RESERVED © HKGBC



HKGBC BEAM Plus for Existing Buildings

ERBREEERES

The assessment of a building's performance covers the following aspects:

JE— ——
I
Y o
Site Aspects Energy Use
Management Materials and
Waste Aspects
> l
N\ ’
Water Use Indoor Environmental Innovations and Additions

Quality
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HKGBC BEAM Plus Assessment Aspects

BEBREBEE

BEAM Plus Existing Buildings Version 2.0 Table of Content BEAM Plus Existing Buildings Version 2.0 Table of Content
us Comprehensive Scheme Comprehensive Scheme
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94 Introduction 5 EUP1 Minimum Energy Performance 104

Exlstln Bu]l d‘n s 1.2 Application and Eligibility 8 EU1 Energy Management 105
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. 14 Credit Performance Categories 13 EU3 Commissioning 112
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1.6 Abbreviation 19 EUS Enhancement 120
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) 2 Management (MAN) 39 WU P1 Water Conservation Plan 126
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MAN 2 Environmental, Social and Governance (ESG) Disclosure 45 Wu 1 Water Efficient Devices 131

MAN 3 BEAM Professional 47 Wu 2 Water Use For Irrigation 132

MAN 4 Staff Training and Resources 49 Wwu 3 Cooling Tower Water 134
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HKGBC's Green Buildings in Action
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HKGBC Green Building in Action

Download Link

Hong Kong:

Fostering Green Building Fostering Green Building
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New Buildings: Building Green Future

Pleasant Environment

58%
of certified projects have undergone

an air ventilation study to enable better
ventilation and thermal comfort”

of certified
projects have
nearby
recreational /
amenity
facilities''

Excellent Indoor Environmental Quality

:‘@*
82%

of certified projects
‘comply with

“Excellent or Good Class”

indoor air quality'*

v

HTS RESER

of certified
projects provide
enhanced
universal access

BEAM Plus Project Directory & Statistics

Mobility

of certified projects have good
accessibility to public transport '

of certified
projects have
good building
amenities or
incorporated
active living /

84%

of certified projects have

incorporated measures to
prevent biological contamination'*

biophilic design

New Bui

Biophi
Humans'insti
a positive img
enjoy views
rooftop garde
which enhan

Better

The World
Six Principles |

N
&

Beyon
“The Businesd
the industry
built assets b
Report prese
demonstrati

environment,

(!

Fostering Green Building

A Strong

Green Building
Movement

in over 25 Years

Strong

Market Participation

In2021,

the annual percentage of

private sector projects joining
BEAM Plus has reached

57%’

No. of Buildings 2022

First Certified by HK-BEAM

No. of Buildings
First Certified by BEAM Plus

3,164

)
Yom

% &Wo *%)
GFA

projects projects

2009
HKGBC
established

Aiming High

New Buildings:
Building Green Future

Estimated annual
electricity reduction

1,667,000 mwn

saving
1,166,900,

Total saving of 7™ o one
BEAM Plus
New Buildings Households®
assessed projects | Compion
compared to -—
the baseline: -
carbon ’ ’
emissions saved

each year:

=51.4 million trees planted

Estimated annual
fresh and sea water
reduction
28.8billion Litre

saving

15,800

Tons COze

4000

109,100
People® total
annual freshwater
consumption
i
St
274,800
People® total

annual saltwater
consumption

700

Tons of CO,e
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Principal Strategies for Smart Green Buildings
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Launched by Hong Kong Green Building Council (HKGBC), the Hong
Kong Smart Green Building Design Best Practice Guidebook is a timely
publication which provides practical design, operation guidelines and
strategies for advancing smart green buildings with a view to optimise
the performance of new and existing buildings. This Guidebook
reinforces the objective of the Smart City Blueprint for Hong Kong 2.0, to
highlight opportunities to I&T in enhancing performance of green
buildings.

The Guidebook has presented fundamental design principles that
improves resilience in smart green buildings, and 32 strategies for smart
green buildings categorised under é key themes: building design &
operations, health & wellbeing, energy performance, material & waste
management water performance, and mobility & transportation. Best
practices are also demonstrated through overseas and local case

studies. [w]d 4[]

ALL RIGHTS RESERVED © HKGBC

HKGBC HK Smart Green Building Design — Best Practice Guidebook
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ukcec  Integration of Smart Green Building Technology

ERBREEERS

« The Interface between the Smart and Green Buildings

wres of Green BU/'(Q:.
i

n
Qef‘" 'E 9 Qea ,)9
v
o |
< SMART GREEN (o))
Automated z BUILDING Sustainable ¢ ¢
: fSysttegs_ m ASmart Green Buﬂ:::g::dlm use Use of Resources emm
nirastruciure ‘ e R e ology,
@ T'u O DASSISHVE |  Retre cyce fomplaing. dason
e '.6.5 Technique construction, operation and
omn v maintenance, to demolition, in
mE (o) m (=2} order to maximise resource and
— Qw .E operational efficiencies, enhance
g'E H [ wellbeing and promote
o m v sustainability for itself, its
¥ = surrounding infrastructure and the
z a "6 natural environment, and be
V)
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« The Internet of Thing (IOT) is the “Backbone” to Smart Green Buildings

nkeec  Integration of Smart Green Building Technology

BEERREEEES
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Overview of Smart Green Strategies

This chapter provides an overview of 32 recommended smart green strategies categorised into 6 key themes which can be
implemented in new and/or existing buildings.

Each theme is presented in an easy to read and practical manner; supported with infographics to illustrate how the various
strategies can be applied and their key functions.

\\

,\ﬁ' Building Design & Operations ZA\% ~ Material & Waste Management

Health & Wellbeing Water Performance

Energy Performance

HKGBC
sEuBRERAE




Principal Strategies for Smart Green Buildings
s E%=xe 1) Building Design and Operations

« Al.BIM - e A6. Washroom of the

- A2. Digital Twin Future

§ A7.SmartSpace
" Utilisation

« A7.Smart Space
Utilisation

« A3. Near Field for Buting
Communications
(NFC)

« A8. Smart Surveillance

 A4. Robotics for
Building Operations

« AJS. Intelligent Facility
Management (iFM)
System

AS5. Intelligent
Facility Management
System

A8.Smart
Surveillance

ALL RIGHTS RESERVED © HKGBC




« Bl. Advanced Solar
Technologies for
Natural Lighting

 B2. Smart Artificial
Lighting

« B3. Smart Thermal
Control

« B4. Biophilic Design

ALL RIGHTS RESERVED © HKGBC

B2.
Smart

Artificial
Lighting

B7.Occupant Automation
System

B3.Smart
.. ThermalControl

B6. Smart
Light Poles

Principal Strategies for Smart Green Buildings
HKGBC ..  2) Health and Wellbeing

B5. Smart Air Filtration
B6. Smart Light Poles

B7. Occupant
Automation System
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[=111]]

« CI1. AFDD (Automatic
Fault Detection and
Diagnostics)

« C2. Smart Grid
Compatibility &
Technology

« C3. Energy Storage
System

« C4. High Performance
Chillers and Refrigerants

ALL RIGHTS RESERVED © HKGBC

~
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~. - Micro wind
turbines

~ - ’

Energy supply
and demand

—
-

Careful site selection of turbines is
needed as it largely impacts average
wind speed and energy output

Network of ;
turbines for micro- |
wind for local i
energy production
within a building TS

Energy suppl)
and demand

Use of
brushless

Blade design allows
wind fromany
direction to be
captured

Use of solar panels on roof
for renewable energy
generation

Use of Building-Integrated
Photovoltaics (BIPV) for
renewable energy
generation

Feed-in renewable energy
back to the power grid to
promote diversified energy
generation

Modern grid concept of
two-way flow of
information between users
and electricity providers

| Smart grid concept in

relation to electricity supply

network

to generate

Energy supply significant

and demand

High performance
chillers and
refrigerants

Real-time communication with utility
supply and monitoring building demand to
balance between loads and generations

motors in AHU

energy savings

Energy Storage
System (ESS)

ESS dashboard
showing storage and
battery performance

Store energy to
better manage load
and balance supply
&demand in the
context of smart
grid infrastructure

Typicall

"\ and automated correction of

(an add on the BMS
e predictive detection

Periodic reports on energy
performance in the form of
real-time dashboard showing
trends and abnormalities

Advanced chiller technology
include chiller modular
design, variable speed drives,
and oil-free magnetic bearing
compressors

Use of |OT to enable real-
time monitoring of chiller
performance

Use of refrigerants with low
Ozone Depletion Potential
(ODP) and Global Warming
Potentials (GWP)

Principal Strategies for Smart Green Buildings
.« 3) Energy Performange

C5. High Efficiency
Motors and Drives

Cé. Solar Technology
for Electricity
Generation

C7. Micro Wind
Turbines



Principal Strategies for Smart Green Buildings
HKEBC .« 4) Material and Waste Management

D2. Nanotechnologies

 DI1.Smart Dynamic Glass

Tinting properties to
optimize natural
daylight entering
the interior

« D2. Nanotechnologies I T

thrown into household
chutes connected to
pneumatic pipes

« D3. Automatic Waste
Collection System T

)
)

24

\.Qﬁ"‘
o
6,

]

Self insulating windows

«——— Window frame
2 layers of glazings
Aerogel between
glazings
Space between
glazings

Y / /[ /[
V /// /L

33

e management to
or manual collection via

D1. Smart
Dynamic Glass
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Principal Strategies for Smart Green Buildings
HReBC .« 5) Water Performance

'

« El1. Smart Water Metering
and Monitoring

 E2. Water Efficient Fixtures

and System Controls y
- E3. Grey Water Reuse & . -l ; |®' l 1
Harvesting Rainwater AL = ""“I
== il
« E4. Smart Irrigation Ap | = E!r, - \
i o | EREER 2
I o | TN
ala e
Ak o [=I=
-
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Principal Strategies for Smart Green Buildings
HReBC .2 6) Mobility and Transportation

Srnection @

'

* F1. Smart Green Parking -
b T T

- F2. Intelligent People Flow :-.- . i -
i T Ll

« F3. Autonomous Pods | 1y
{ L]

Ll

L]

Ll

@ —

11
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Appendix A — Building Design & Operations

A1. Building Information Modelling (BIM)

AZ_ Digital Twin

A3, Near Field Communications (MFC)

A4 Robotics for Building Operations

A5 Integrated Facility Management System

AG. Washroom of the Future

AT Smart Space Utilisation

AB. Smart Surveillance

Appendix B —Health & Wellbeing

B1. Advanced Solar Technologies for Natural Lighting
B2. Smart Artificial Lighting

B3. Smart Thermal Control

B4 Biophilic Design

BS. Smart Air Filtration

B6. Smart Light Poles

B7. Occupant Automation System

Appendix C— Energy Performance

C1. Automated Fault Detection and Diagnostics (AFDD)
C2_Smart Grid Compatibility and Technology
C3. Energy Storage System (E3S)

4. High Performance Chillers and Refrigerants
C5. High Efficiency Motors and Drives

6. Solar Technology for Electricity Generation
C7. Micro-wind Turbines

Appendix D — Material & Waste Management
1. Smart Dynamic Glass

02 Nanotechnologies

2. Automatic Waste Collection Systems
Appendix E— Water Performance

E1l. Smart Water Metering and Monitoring

E2 Water Efficient Fixtures and System Controls
E3. Grey Water Reuse and Harvesting Rainwater
E4 Smart Irrigation

Appendix F — Mobility & Transportation

© 1 Smart Green Parking
-2 Intelligent People Flow
2. Autonomous Vehicles

Overview of Smart Green Strategies

» 32 smart green strategies were listed for easy reference and the details of these
strategies can be found in appendices.
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Linkage to building types

Building Types
Industrial Functional Ccommercial

Building Types ?ﬂ“-gia
$2 5 &3
i

Building Degign ™ Nnaratinn:
41 Building Information Modelling * * N
A2  Digital Twin - P

A3 Mear Field Communications

A4 Robotics for Building Operations

A5 Integrated Facility Management System

a6 washroom of the Future

A7 Smiart Space Utilisation

AR Smart Surveillance . .
N

Hospitals
Other
Community
Facilities
Retal

Office

Large district
developments

Health £ Wellbeing
Bl Advanced Solar Technologies for Natural Lighting
B2 Smart Artificial Lighting
B3 Smart Thermal Control

B4 Biophilic Design
3 2 BS Smart Alr Filtration

BE Smart Light Polas

The table shows the linkage between the
recommended smart green strategies and the

57 Occupant Automation System applicable building types for implementation.

Strategles \ c1 nmmmdleleﬂiﬂdﬁime * E.

€2 Smart Grid Compatibility and Technolagy

C3 Energy Storage System

cd High Performance chillers and Refrigerants

C5 High Efficizncy Motors and Drives

C6 Solar Technology for Energy Generation

C7 Micro-wind Turbines . D
Material & We ite Management

D1 Smart Dynamic Glass * * *

D2 Manotechnologies

03 Automatic Waste Collection Systems *

water P rformance

Smart Water Metering and Monitoring - .

wiater Efficiency Fixtures and System Controls

Gray Water Reuse and Harvesting Rainwater

Smart Irrigation

EODpE

Maobility &
F1 Smart Green Parking
F2 Intelligent People Flow

Autonomous Vehicles

HKGBC
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Overseas Case Studies
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EMPIRE STATE BUILDING
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High-efficier - triple-
glazed windoy
replacement fo, 'l 6,500
windows

Enhanced thermal
comfort from better
windows

Over 6,000 radiators
retrofitted to reduce
heat loss

Modernised el  ators with
regenerative chnology
reducing e /gy usage b
50%to” o

Overseas Case
Studies



THE EDGE

15-storey atrium
creating a loop of
natural ventilation

“Digital ceiling”
packed with 30,000
sensors

LED-lighting system
powered by Ethernet
and 100% IP based

Every workspace i
within 7 metres
window

THE =DGE

THE EDGE

65,000 sq. ft of
solar panels

of

atation

paidajiinl nes

»

X

The Edge, designed for the global financial firm and primary tenant Deloitte, opened in 2015.
The aim of the project was to consolidate Deloitte’s employees from multiple sites into a single
environment, and to produce a smart building to accelerate Deloitte’s transition into the digital
age. The Edge offers an entirely new working environment, with the world’s highest BREEAM
rating (98.4%).

The building integrates various diverse smart technologies to promote collaboration and
sustainability. The Edge’s concept is “the new way of working” which entails resource
efficiency in the traditional sense - it generates 102% of its own energy, but it is also about the
most efficient use of the humans. It creates a new working environment powered by adaptable
and intelligent workspaces. Deloitte workers share desks, under a concept known as “hot
desking”, workers may choose a work booth, meeting room, a “concentration room”, or a
standing desk, depending on their needs that day. Employees also make use of a smartphone

e e Bhialan semdateoma s @l Boo o shols o



Overseas Case Studies

Other smart green building strategies were listed and explained in details

EMPIRE STATE BUILDING

i

2. Health&
wellbeing

Efficient DDC system - largest wireless network to a single building allowing W

walves and vents to be monitored and centrally controlled
Advanced digital ing and BMS with s throughout the building ©
‘o monitor air quality and heating and cooling loads i
Enhanced space utilisation with 300 tenants - Tenants build out space in
accordance with the building's high performance healthy sustsinable
Mmmmmmmcmm ENETEY Favings

& aquirements in lease contracts

Through Al—end:led building infrastructure, produces an estimated USD 3.4
millicn worth of health and climate value

Enhanced thermal comfort from retrofitted windows

Tenant d d wENt| 1hancing air quality -
smart lighting automatically adjusts lighting intensity according to daylight
availability monitored by photo sensors

Owver 6,000 radiators embedded with heat-reflecting barriers along the
exterior walls of the building to minimise heat lost directly through the wall
News variable air volume [VaV) air handling layout to improve tenant comfort
MERV 13 filters installed in the HVAC system

Sensors (including COz sensors) for real-time monitoring of fresh air in the L";;:::_?;"t
building to reduce unnecessary heati ooling tthy
wentilation levels for Indoor Environmental Quality [1EQ)

DOC System

3. Energy
Performance

chiller plant retrofit and upgrades to controls, variable speed drives, and
primary loop bypasses

Tenant energy management - A ENNET/Active Energy Management (AEM)
platform collecting 15-minute meter data and integrated with property |
management software for analysis/ evaluation (e.g., ime series analysis)
Individual tenants are metered separately for their energy consumption
and are responsible for their own bills. with access to the building’s energy
information, they can compare their performance with other tenants
carbon-neutral building with carbon offsets of approximately 55 million ©/7!5 et
kilowatt hours per year of renewable wind energy

Energy-efficient modernisations made to existing equipment, such as use of

a smaller air-conditioning plant instead due to the decreased cooling load

Reduce cooling load requirements by 33% and peak electrical demand by 3.5

magawatts

High-efficiency triple-glazed window replacement - inserting low emissivity
film and reusing existing glazing of over 6,500 windows for enhanced energy
efficiency and heat retention; reducing heat less by 33% and solar heat gain
by 50%. Reused over 96% of existing window units and all work was
performed on site

use of high-recycled content construction materials and recycled content
carpeats, low off-gassing wall paints, and

@5%
Performance

‘Waterless urinals, mmﬂmwiusmdhand-mmhu:mredumg Triple-glazed
water usage by over 40% below Energy Policy Act Standards windaw
Condenser water system upgrades

All water systems submetered with Al software to monitor and control water
use in real time

Modernised elevators equipped with regenerative technology, which
captures energy that would otherwise be lost as heat and is fed back to the
building's power grid system for other use. This technology utilises 50% to

. Waterless
75% less energy than the original system. urinals

THE EDGE

o 1. Building « smart building orientation based on sun path and each facade is
Dasign & uniquely designed [e-g., load bearing walls, louvers, solar panels)
Operations  * Single IP backbone for all hl.i-dm ecosystems to enable

performance tracking and T hytics; and employ

control room comfort with smartphone app
» “Digital ceiling” packed with 30,000 sensors
» Central dashboards continuously measure and track building

performance

* Use of RoboCop equipped with sensors for security patrolling and
dea'li'lg

. &™ BMS enables real-ti to critical building data
un—smeormnml,l

* Hot desking and space utilisation [~2,500 employess share 1,000
desks)
Use of BIM for effective project execution and sharing of data

2. Health& * 15-storey atrium - Mash panels betwean each floor let stale office
wellbeing

air spill into open space creating a loop of natural wentilation

+ Ecolegical corridor - Rich diversity of vegetation/birds/insects/bats
on the north-facing terrace

»  Every workspace is within 7 meters of a window

» Load bearing walk to the south, east and west have smaller
‘openings to provide thermal mass and shading, and solid openable
panels for ventilation

* 65,000 sq. ft. of solar panels making usa of neighbourhood level

ENEergy sourcing

Energy-afficient temperature control systems

Mat zero energy building

Uses 70% less electricity than typical office buildings

Energy genaration for heating and cooling from an aquifer thermal

ESS with two 128 meters deep wells

# LED lighting system, co-developed with Philips, is powered by
Ethernat and 100% IP based

®» LED system reduced energy requirement by approw. 50%
mmﬂdtuhidhrmﬂﬂjllghlmg

. 6,000 installed with multi
lighting, infrared and temperature detaction

+ Renewable energy production (Pv): 3 kwh PE/m® year

4. Material & * MNorth facades are highly transparent and use thicker glass for
St Waste noise reduction from external traffic
Management * Transparentatrium facade allowing natural lighting
» 05% of the materials used have a responsible origin

CE Y

rs for mewvement,

'/Z\ 5. Water + Rainwater collection on roof for toilet flushing and landscape
Y performance irrigation
& Estimated water consumption 4.1 m*/person a year, of which 20%
is from greywater
17_3 6 Mobility & # 500 bicycle parking spaces on-site
e Transportation * Automated garage entry with li plate/amploy cognition
* EV charging

RobaCop

Ecalogical
Corridor

Thickar Glass

Landscapa irrigation

Bicycle Parking
Spaces
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Local Case Studies
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Local Case Studies

One Taikoo Victoria Exchange
Place Dockside Square

These case studies highlight the implementation of different strategies and associated benefits.

HKGBC

SEuEREas




y 2.5% renewable energy generated

B+ 33% energy reduction annually

&) Adoption of high efficiency chiller and
AHU with EC plug fan

ukcec  Local Case Studies

EERECRERTS
ONE TAIKOO PLACE

Ea Adoption of Neuron, Al smart
building console

I

High performance
fagade

SR

Curtain walls equipped
with extra wide panels
maximizing sunlight

= BRERRE R R

T LAY L L MR ANNAR

Solar
responsive
fagade

One Taikoo Place, completed in 2018, is part of a redevelopment project of Taikoo
Place, featuring eight other properties to create one of Hong Kong’s best-planned
business hubs. The redevelopment is an ongoing milestone project to realise Swire
Properties’ long-term vision to creative planning and community building. Through
collaboration with international designers, Taikoo Place has become a vibrant office
space surrounded by landscaped gardens, water features, restaurants, and cafes.

As part of the redevelopment project, One Taikoo Place was designed to the highest 69,000 sq. ft. of green space/
standards of efficiency and sustainability, combining the latest and most advanced landscaped plazas
sustainable/green technologies. During development, over 78% of the demolition
debris was recycled in compliance with BEAM Plus requirements, and 68% of the
construction waste was also recycled. The building is committed to elevating human

ALL RIG HTS F health and the wellbeing of its occupants through implementing WELL Certification, Rainwater collection % e
and other smart and sustainable endeavours.




o Use of low-VOC materials - ‘ y m brid it
for enhanced indoor air id]nl] 31 v ; i [ yori .ven 1la
ukcec  Local Case Studies i 68 05 Ly e

ERBREEERS

DOUBLE COVE

Adoption of

rainwater Q;;-b
[y 0

recycling system

Woodland and total
landscape area is over
40% of total site area

Communal bike

8 rental services an
over 80% EV char
stations

BIM to achieve
better planning,
design and quality
of construction and
minimize waste

Indoor air quality
o
sensors and ventilation o=
control

Home automation
system accessed from
smart devices

ALL RIGHTS RESERVED © HKGBC



ukcec  Local Case Studies

EERECRERTS

Revitalised with

K11 (Victoria Dockside) st

Photovoltaic solar

S

systems
Rainwater
harvesting

=5 ’In

Design of fagade *TW g B[ = e

systems embraces a
performance balance

N 50,000 sq. ft.
analysis

extensive
interior and
exterior
greenery

Innovative basement
construction process

|
/
|
[
oum
.é!
L

u/
-
[
Seawater-cooled,
oil-freechillersystem EEEEEEEEEEEEEEEEEEEEEN

Al




HKGBC Local Case Studies

BERREEERS

EXCHANGE SQUARE

In App IAQ monitoring
and smart thermal
comfort

Smart LED lights with
season colour mode

Cadmium Telluride
(CdTe) power glass

°
i
Smart escalator

monitoring for
predictive maintenance

Nanotechnology for
enhancing hygienic and
cleaning conditions

ALL RIGHTS RESERVED © HKGBC

@ New Digitalised

Energy Platform
with Fault
Detection,

ML and Al

loT LoRaWan
Platform connected
to local BMS for
system control

@ Smart Surveillance and
Virtual Patrolling

Property Management System
with e-Procurement, e-Office
Directory, etc.

Facility Management
(FM) System for
better data analysis

Integrated  Building  Management
System (iBMS) Platform for central
monitoring, predictive and preventive
maintenance

Integrated Smart Management Concept

Energy Efficiency Equipment, Smart Metering and Innovative
Technologies are widely adopted during upgrades, renovations and
retrofitting works, applying an integrated smart management
concept

Smart Thermal Comfort
Control with Self-Learning
on Users Preferences

Single Data
iBMS Platform Analytics

Ay & &

Traditional BMS

+ 19

Security Cloud-based ALl
System  Application (Machine
Learning)

Green ideas such as Green Roof,
PV System, Food Waste Decomposer,



“keec  Local Case Studies — Exchange Square

BEERREEEES

Centralised Monitoring Centre at Exchange Square

Energy Platform
with Fault
Detection,

ML and Al

loT LoRaWan
Platform connected
to local BMS for
system control

@ Smart Surveillance and
=" Virtual Patrolling

et e utaton O
e L s
v b

@ Nev.v‘DigitaIised 3 e 3 " v Property Management System
Facility Management | with e-Procurement, e-Office

‘
SEEEEERREERZOEN

(FM) System for Directory, etc.
better data analysis

Integrated  Building  Management
System (iBMS) Platform for central
monitoring, predictive and preventive

ALL RIGHTS RESERVED © maintenance



Green Campus & Learning Commons
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University Library Extension Building, The Chinese University of Hong Kong



Preserve our History & Collective Memory

Piazza, Mall Garden and Landscaping preserved
with about 3,000sq.m. CFA new Basement underneath

Carpark at basement - - - F------ Learning Garden
underneath

Restore
Mall Garden

Beacon
kept intact

GIF

Preserve Historical

MQ" Piqzzq Bgshes Pof’rerns

with new In-filled
Skylights

Mall Piazza



After renovation

During construction

Forum , Pools & Skylights Beacon with "Gate of Wisdom” Shrub Patterns with

‘b’* * In-filled Skylights

Before renovation
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hared the cooling capacity of the chiller -

plon’r sys‘rem from Gdjocen’r buildings; .~
ive the loading > Via u’rlllzmg
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Life Cycle Perspective

Share facade with the existing adjoining buildings Share facade
of buildings
Less one major facade and to save construction materials .

) F‘oTo by Agda

.Before construction of
the Extension Building

No south fagcade in
extension building




Adaptive Reuse of Existing Materials

ol metlae gl (A DU RS, . -
¥ - o

Adaptive reuse of
existing stones cladding
for the Forum, hence
reduce the waste
disposal

B aes | 5016008 b6 0g| 6] 660|666
TOOOBOGEEO0G § T

SRR ERERECt PR Dl
gl T
. i it B it 1 - Tl |F1! w

Adcphve re-yse Of Old : R R s R SRR o L A Iy
furniture to reduce ; §:§ S §§ — i
waste disposal e s g b Thdldi 8
1 & e S B Emr,r;]r'
e i 3 -

e, e ittt ~3 ettt = i
(VAR SPat W AT = aaW A SRVl SN AnTEN
e e 2

Lz= =1

Furniture layout plan at typical floor



After renovation

Before renovation
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Preserve Existing Facade & Mall Garden




Passive Building Design
Orientation N

North Elevation

W — — | New Library Extension—| — — E

Existing Library

Building elongated along the East-
West axis so as fo minimize heat gain
H

H

Shorter length at East & West Facades



Indoor Environmental Qualities

Long elevation along North to capture greening and diffused day light
North — facing main facade to minimize glare and heat penetration

Curtain wall fagade capturing greening

G/F (+101.09)

North Elevation BIF (+99.74)
Photo by ULS, CUHK (Car Park)



Indoor Environmental Qualities
Bring natural daylight and natural environment into the interior

-~ -wee TTee ey BRI i TP
... ...... Oo... Oo.,“ "
: 00 ®004,, LT g0
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.

Low-E insulated glass panels with fritted dot
pattern to reduce heat gain




Indoor Environmental Qualities

Natural Daylight

Peripheral Low E

glass wall facade
w/ roller blinds ?
I [ I

Skylights

l : Photo by ULS, CUHK

‘ ‘ Under-pool skylights at LG/F with sun shading

: i | device, and the water also provides cooling effect
e to underground space
P Green Roof
¢ | pae e e i
B
“-n B m
(] Archive ] Library
3F 1 Room
(RS
L]
I —— — T
B P ‘ = g 1
F _ || & =W,
3 .
1, \
1F 11 L -
S I¥ i |
| Central Avevnue ! | =
| e It
GF _Jdl o » ‘ //
L} 1 I
r Photo by Aedas Ltd.
4 Driveway i 1 : ’
b Ll — -l Skylights and Low-E glass walls between new and

existing building



Facade: Double glazing provide
effective acoustic insulation from
the adjacent road traffic, provide
a quiet learning ambience

Adopted low flow low noise
variable air volume (VAV) A/C
system

Noise level reduced from ambient
of 80dBA road fraffic noise with
busy school buses to 35dBA
measured inside Library space




Water Conservation and Material Used

Rainwater and Condensate Water Collection System

Central collection of rain water and condensate water to Lake ad Excellentiam at Chung Chi
College for irrigation/cooling tower/flushing

Environmental Friendly
Building Materials

Photo by Michael Law

Dual flush for WC Sensor ’ro Sensor flushing for urinals ~ Rubber Flooring



Vertical Circulation

Voids and Grand Stairs to connect and encourage walking between floors

Reduce the use of
mechanical services and
energy consumption
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Green Features

Thermal comfort
Fresh Air Control by means of CO, sensors and Heat Pipe
Car Park Ventilation Control by means of NO,/CO sensors

Heat pipe at Primary Air Handling Unit for
heat recovery of exhaust air from building

CO, sensors at
nose level

High efficient heat pump
unit for dehumidification
and space heating

CO, sensors at occupied
space to minimize fresh air

supply to reduce energy
consumption




Green Features

Natural Lighting

and Photo sensors
along perimeter of
the building

Photo sensors installed
along windows

Perimeter zone Lighting off during daytime, and natural

daylight is also diffused into the library.
The measured lux level is over 1000 lux during dayfime in

general even lightings are off.




Lighting off during
unoccupied condifion

Lighting on when
people walk-in

Task lighting
To reduce the background
lux level at study carrels

BP

,m
A - - “ /% —

Motion sensors Motion sensors LED spot lights
along bookshelves inside toilets



| : LN >, A ]

> to
for effective control and monitor power consumption:
monitoring of M/E services ; - for major sub-main distributions

prOVideS flexibilities to fine fune - for air Cond]ﬂoning p|0n‘|’s
performance zones and modes



Innovation — Spatial Adaptability for Sustainable Use
Open Plans for Flexible Learning Spaces

Flexible lighting zonings «  Flexible furniture layout

Over hundred small zonings for flexible Tables and chairs can rearrange by
arrangement for future partitioning user in different situation

Flexible air-conditioning zonings « Flexible furniture layout
Over 40 zones Variable Air Volume Boxes for Raised floor with evenly distributed
cool air distribution at each floor for flexible floor sockets inside floor boxes

A/C arrangement for future partitioning L
Photo by ULS, CUHK



Flexible Learning Spaces with IT Infrastructure and Wide Structural Grids
provide different study modes and space utilization

Private self-study space

Group study space Lecture Forum & workshop

Photo by ULS, CUHK
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Photo by ULS. CUHK

University Library Extension Building, The Chinese University of Hong Kong
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