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Hong Kong Green Building Council
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Green Building and Liberal Studies

HKGBC
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ERNERESRS

Mitigate Climate Module 6 :
Change Energy Technology and

the Environment

Enhance Encourage
Biodiversity Energy Saving

Encourage the Use of
Renewable Energy




ko areen Building and Citizenship and Social Development
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Practice of Interconnectedness and

Eé'c‘,'i,rfer;(g‘iﬂfﬁ' Interdependence of the
Contemporary World:

Sustainable Development

Notion of Green Cooperation across

Sustainable o e Districts, Regions
Development Buildi ng and Countries
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Non-governmental

Government Organisation (NGO)

The role of stakeholders
in promoting a green

environment
Business Sector T Students

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



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

‘ Transportation ’

Production & 'Resources

Resources Recycle of
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Demolition
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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

building designs to provide better indoor environment for building occupants
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Hong Kong’s Unique Built Environment

24% .
]
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>42,000 buildings 90% 60% %
in private sector People live and work in

000+

24% of HK’s total area

Our activities in buildings account for 41 2
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and skyscrapers 28,000 persons/km?



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 “\f/ . °* SafeguardHealthand
Enhance Corporate Social g \L Wellbeing
Responsibility
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Reduce Life Cycle Cost
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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

> BEAM Society Limited: Assessment Body B E@ M

BRERRIGEHBE



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

4 BEAM Plus Assessment Tools

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

S PLATINUM
' $HE R 72 %0
Highest rating: HKGBC
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Assessment Aspects of BEAM Plus

Sustainable Sites /

Water Use Site Aspects Outdoor Environmental Quality
@
Health and Wellbeing /
Community Aspects Indoor Environmental Quality Energy Use
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Green Building Attributes .
N Materials and Waste
Innovations and Additions

Management Integrated Design and
Construction Management



Examples for BEAM Plus New Buildings

InnoCell Hong Kong Science Park
New Buildings V1.2, Final Platinum

RESIDENTIAL

Xiqu Centre
New Buildings V1.2, Final Gold

GOVERNMENT, INSTITUTIONAL AND COMMUNITY

Hong Kong Children's Hospital

New Buildings V1.2, Final Platinum

GOVERNMENT, INSTITUTIONAL
AND COMMUNITY

12



Examples for BEAM Plus Existing Buildings

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

COMMERCIAL

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

GOVERNMENT, INSTITUTIONAL AND COMMUNITY

EcoPark
Existing Buildings V2.0 (Selective Scheme)

Excellent

GOVERNMENT, INSTITUTIONAL
AND COMMUNITY




Examples for BEAM Plus Neighbourhood and Interiors

Kai Tak Sports Park
Neighbourhood V1.0, Platinum

Yuen Long Effluent Polishing
Plant

Neighbmwnum

14



Examples for BEAM Plus Interiors

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

15



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.
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Framework
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Health, Comfort &
Happiness (HCH)
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Assessment Criteria

Summary Table of Documentation Requirements

Credit Heads Drawings  Records

@ ©

Technical Management
Documents Documents

Narratives

SLL-01-01 Environmental Policy, Plan and Target °

SLL-01-02 Good Environmental Practices

SLL-02-01 Staff Awareness

SLL-02-02 Green Prefect

SLL-02-03 Extended Environmental Education

SLL-02-04 Other Learning Experiences

SLL-03-01 Environmental Corner

SLL-03-02 Environmental Communication

EUR-01-01 Energy Efficient Equipment Y ®

EUR-01-02 Energy Efficient Measures

EUR-01-03 Renewable Energy

EUR-01-04 Water Efficient Fixtures

EUR-01-05 Water Efficient Measures

EUR-01-06 Recycling Facilities )

EUR-02-01 School Environmental Performance

EUR-02-02 Carbon Audit

EUR-02-03 Data Disclosure Y

SCE-01-01 Campus Greening

SCE-01-02 Agriculture Education

SCE-02-01 Low Carbon Commuting

SCE-02-02 Neighbourhood Amenities

SCE-02-03 Shared-Use Facilities

SCE-03-01 Response to Extreme Weather

HCH-01-01 Healthy Air

HCH-01-02 Openable Windows

HCH-01-03 Illuminance Levels

HCH-01-04 Background Noise

HCH-02-01 Drinking Water Quality ®

HCH-02-02 Healthy Lifestyle )

HCH-03-01 Health Protection Measures

IA-01-01 Innovations and Additions

Performance Category

%)

Sustainable
Leadership and
Learning (SLL)

0%
Q0

Efficient Use of
Resources (EUR)

ik

Sustainable Campus

Environment (SCE)

m

Health, Comfort
& Happiness (HCH)

Innovations
and Additions

Performance Sub-Category

Credit Head Items

High Level Commitment SLL-01-01  Environmental Policy, Plan and Target O
SLL-01-02 Good Environmental Practices @
Environmental Learning SLL-02-01 Staff Awareness o
SLL-02-02  Green Prefect O,
SLL-02-03 Extended Environmental Education (2)
SLL-02-04 Other Learning Experiences (5)
Engagement SL1-03-01 Environmental Corner (2)
SLL-03-02 Environmental Communication @
Decarbonisation Actions EUR-01-01 Energy Efficient Equipment (5)
EUR-01-02 Energy Efficient Measures 0
EUR-01-03 Renewable Energy (2)
EUR-01-04 Water Efficient Fixtures o
EUR-01-05 Water Efficient Measures )
EUR-01-06 Recycling Facilities (@)
Benchmarking and EUR-02-01 School Environmental Performance (o)
Disclosure EUR-02-02 Carbon Audit 0,
EUR-02-03 Data Disclosure @
Biophilia SCE-01-01  Campus Greening 6
SCE-01-02 Agriculture Education (1)
Neighbourhood SCE-02-01 Low Carbon Commuting (2)
Integration SCE-02-02 Neighbourhood Amenities (1)
SCE-02-03 Shared-Use Facilities @)
Climate Resilience SCE-03-01 Response to Extreme Weather 6
Healthy Indoor HCH-01-01 Healthy Air )
Environment HCH-01-02 Openable Windows (1)
HCH-01-03 llluminance Levels (1)
HCH-01-04 Background Noise (1)
Healthy Living HCH-02-01 Drinking Water Quality (1)
HCH-02-02 Healthy Lifestyle (6)
Health Protection HCH-03-01 Health Protection Measures Q
Innovations and IA-01-01 Innovations and Additions
Additions

Total Credit Points 100+ 10B

Credit Point(s)



Resources

Jockey Club
BeAMpLus

inSchools
Project
FEEUHERFERUN

Lea 'N more about Green Building and
Jockey Club BEAM Plus in Schools Project

Coefficient of Performance
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Energy

Utilisation
Index
E u I TEACHER NOTES (SECONDARY SCHOOL)
I I I kWh/m?/year Updated as of 9-8-2022
BEAM Plus BEAM P|US Resources Lead Organiser : Co isers ©
Rl rgal H -Organisers
o | BUSINESS
4o e BEAM *HKGBC
ay HEIERRE REAREEGY EREERENE
V O Funding Organisation: Supporting Organisations :
‘ersion 1.0 (2022.10) Version 1.0 (2022.10)
i il i W LEG AW P
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The Kon, Club Charities Trust Education Burcaa @
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hereby certifies that ¥ It & 88

S.K.H. St. Clement’s Primary School
pRgReeg

5 Fortune Street, Cheung Sha Wan, Kowloon
hERDEBZBHESHR

has achieved Green rating under
BEAM Plus Existing Schools V1.0 Beta Version
ESRERIHEESR (1.08ERE) MRRBR] TR

e {3)
y RERE

HKGBC
BEAM Plus
RERT

Oulsmndmg Performance obtained in the following cotegory:
ZEL T RNE SN,

Sustainabie Leadership and Learning
TRRASESE

e

Mr CHEUNG Hav-wai, SBS

Chairman

Hong Kong Green Building Council Limited
SERCRRMEAIRAT X
RERTE, BRRAIES

Issue Date: 17 October 2022 (Valid for S years)
®ROW - —_V__F+H+CE (BRESE

(.

Green Schools in Hong Kong

HKGBC
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hereby certifies that 4 It & 68

St. Paul’s College
2RESER

69 Bonham Road, Hong Kong
RBVEEITR

has achieved Green rating under

BEAM Plus Existing Schools V1.0 Beta Version
EESREBAMBRER (1.0AFEREY) M{RRBER) TR

v

BEAMPlus
RERV

Outstanding Performance obtained in the following categories:
ERTRSERALTR:

Sustainable Leadership ond Learning
TERAFSESE
(") u_ Sustoinoble Compus Environment
=) OnmnmEe
-2y  Health, Comfort & Hoppiness
RE 5E, KR

(W

Mr CHEUNG Hov-wai, SBS

Chairman

Hong Kong Green Building Council Limited
SERSRENSHRAT R

REFMEE REFES

Issue Date: 1/ October 2022 (Voalid for 5 years)
wREW TTE+HA+CE (BRESE)

HKGBC
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hereby certifies that #F It 5 88

Ying Wa Primary School
RHENB

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

has achieved Green rating under
BEAM Plus Existing Schools V1.0 Beta Version
ESRREBIEERR (1.0EHERE) [FRBR] TR

] GREEN
' ' U3 L b o e

BEAMP
MM Plus
WY [Pt

Outstanding Performance obtained in the following cotegories:
ELTRBESAGEH

-
(5 Sustainable Leadership ond Learning
THMAEREE
Sustainable Compus Environment
@ TRREEER
ﬁ Heolth, Comfort & Hoppiness
ol R Re

d\\”W,/

Mr CHEUNG Hav-wai, SBS

Chairman

Hong Kong Green Building Council Limited
SRGCRENSBIRAE £E

REHSE BRENES

Issue Date: 17 October 2022 (Valid for 5 years)
BROM - _S__F+H+T0 (ARESEF)




Green Schools in Hong Kong

Green Features y v ' i
BEAMP

o us
[:E Energy Use W % e

. 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.

W
W

. Meters are installed, allowing
monitoring of different building
services installations, including MVAC,

i lighting & small power, lift and
T N plumbing & drainage systems

7 A\
rimary School (RE=Px B =H/2)

TWGHs Tseng Hin Pei P



Green Schools in Hong Kong

Green Features Sk

V11 2020

)// \\\

HKGBC

BEAM Plus
@% Energy Use REIR

. 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.

o eug Ku Stanley Ho Sau Nan Primary School
(REBUIERE/NE)



Green Schools in Hong Kong
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Hong Kong Intern“atlonal School, Lower Primary School

GOLD

High efficient water-cooled chiller
system was adopted for the
redevelopment, which also provides
district cooling to the opposite
Upper Primary School building within
the Repulse Bay Campus.

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.
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Sustainable
Leadership and
Learning (SLL)

High Level Commitment

Environmental Learning

Engagement

SLL-01-01
SLL-01-02
SLL-02-01
SLL-02-02
SLL-02-03
SLL-02-04
SLL-03-01
SLL-03-02

Environmental Policy, Plan and Target
Good Environmental Practices

Staff Awareness

Green Prefect

Extended Environmental Education
Other Learning Experiences
Environmental Corner

Environmental Communication

00000060
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Source: https:// m/@greensch@olbali




HKGBC

EBERERESRS

GREEN

GREEN IR
.‘ﬁ@ %M EE((?ABI‘% Plus
TRERY

Decarbonisation Actions

Efficient Use of
Resources (EUR)

EUR-01-01
EUR-01-02
EUR-01-03
EUR-01-04
EUR-01-05
EUR-01-06

Energy Efficient Equipment
Energy Efficient Measures
Renewable Energy

Water Efficient Fixtures
Water Efficient Measures
Recycling Facilities

Benchmarking and
Disclosure

EUR-02-01
EUR-02-02
EUR-02-03

School Environmental Performance
Carbon Audit
Data Disclosure
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HKGBC

EBERERESRS

GREEN

GREEN IR
“ﬁg%h& EE%BP% Plus
TRERY

@;% Biophilia SCE-01-01 Campus Greening
= SCE-01-02 Agriculture Education
Neighbourhood SCE-02-01 Low Carbon Commuting
Sustainable Campus Integration SCE-02-02 Neighbourhood Amenities
Environment (SCE) SCE-02-03 Shared-Use Facilities
Climate Resilience SCE-03-01 Response to Extreme Weather
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HKGBC
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jﬁ Healthy Indoor
Environment

Health, Comfort

HCH-01-01
HCH-01-02
HCH-01-03
HCH-01-04

Healthy Air
Openable Windows
llluminance Levels
Background Noise

& Happiness (HCH) Healthy Living

HCH-02-01
HCH-02-02

Drinking Water Quality
Healthy Lifestyle

Health Protection

HCH-03-01

Health Protection Measures

00000600
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Circadian Rhythms

1eWS

Nature Revi

Source



circadian rhythm

light

YATAYA

460-500 nm wavelengths

400 nm 500 nm 600 nm 700 nm

. Light

Activated by ight during daytime,
SCN project inhibitory information to
PVN in hypothalamus. The long axons
of PVN then send nerve pulses down
to the preganglianic sympathetic
neurons of the spinal cord, which in - :

turn modulate the activity of the superior 3 ventricular
cervical ganglia. The latter further project leus (PVN)
to the pineal gland to regulate the secretion
of melatonin.

rachiasmatic
cleus (SCN)

perior cervical
ganglia

The circadian rhythm can be disrupted:

‘ Exposure to 400-500nm light at night

.

' Not receiving the light in the morning

, Jet lag - results in an imbalance of
w neurotransmitters and hormones .
g Shift work where workers are exposed to visible light at night

de-regulates a gene involved in controlling the circadian rhythm.

preganglionic
Exposure to light at abnormal times or due to change in location i
will either disrupt the clock gene function or cause activation of sympathetlc
the 'wake state’ of the circadian cycle at an abnormal time, such neurons
as in the evening.

Source: s-media-cache-ak0.pinimg.com

Environmental signals
Light/dark Food/nutrition

—~~, A

Peripheral
clocks

Circadian output
Sleep—-wake
Hormonal secretions

Liver-specific effects

= Gluconeogenesis = Mitochondrial
= Lipogenesis biogenesis

= Bile acid synthesis = Xenobiotics

Source: Nature Reviews
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Circadian Rhythms

Colour Temperature

Source: Heavn One




INSOMNIA

- Irritability |
- Cognitive impairment \‘*"(

- Memory lapses or loss | - Increased heart rate variability
- Impaired moral - Risk of heart disease
judgement

- Severe yawning
- Hallucinations
- Symptoms similar

- Increased
reaction time
- Decreased accuracy

to ADHD
- Tremors
- Impaired immune ] - Aches
system
Other:
- Growth suppression
- Risk of diabetes .~ A -Risk of obesity
Type 2 X = 41 - Decreased
WS temperature

Source: http://www.canyon-news.com
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Physical Inactivity

“Physical inactivity poses one of the biggest modern threats to public health. It is an
iIndependent risk factor for numerous chronic diseases and is estimated to be

responsible for 30% of ischemic heart disease, 27% of type 2 diabetes and 21-25% of
breast and colon cancer cases. Lack of physical activity can also increase the odds of
having a stroke by 20-30% and shave off 3-5 years of life.”

— WELL Building Standard

Source: www.wellcertified.com



Physical Inactivity

rr—— T

Source: www.wellcertified.com






Source: https://www.youtube.com/@greenschoolbali
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