MEBS6020 Sustainable Building Design

Introduction

Ir Drv. Sam C. M. Hui

Department of Mechanical Engineering
' The University of Hong Kong
E-mail: cmhui@hku.hk

Jun 2021




About the Lecturer

Ir Dr. Sam C. M. Hui /22 -1 72687

PhD, BEng(Hons), CEng, CEM, BEAP, BEMP, HBDP, MASHRAE,
‘MCIBSE, MHKIE, MIESNA, LifeMAEE, AssocAIA

CEng = Chartered Engineer

CEM = Certified Energy Manager

BEAP = Building Energy Assessment Professional
BEMP = Building Energy Modeling Professional

HBDP = High-performance Building Design Professional

LifeMAEE = Life Member, Association of Energy Engineers
AssocAIA = Associate Member, American Institute of Architects
ASHRAE Distinguished Lecturer (2009-2011)
President, ASHRAE Hong Kong Chapter (2006-2007)




Contents

Course background

Green/sustainable building

Green building trends
Sustainability
Hong Kong situation

<

i




AREN
Course background @A\&’g

MEBS6020 Sustainable Building Design

Educational Objectives

To introduce the key concepts and important issues of
sustainable buildings

To develop practical skills for planning and designing
sustainable building projects

Assessment:
Examination (60%)
Continuous Assessment (40%)

Two assignments




Course background

MEBS6020 Sustainable Building Design

Learning Outcomes:

Describe and apply the key concepts and design
strategies to develop sustainable buildings

Understand the important 1ssues and major
considerations for planning and assessing sustainable
buildings

Develop practical knowledge and information to study
and implement sustainable building projects
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Course background

Study topics of MEBS6020:
1. Introduction
2. Sustainable Building Concepts (Part 1 & 2)
3. Sustainable Masterplanning (Part 1 & 2)
4. Energy and Environmental Design (Part 1 & 2)
5. Green Building Assessment (Part 1 & 2)
6. Analysis Methods and Tools (Part 1 & 2)
7. Practical Examples




“What is
green
building?”
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An example of green building in Hong Kong ?!

(A building in Pokfulam; photo taken by Dr Sam C M Hui)




Green building 1s NOT just adding a green outlook
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(Photos taken by Dr Sam C M Hui)




Green/sustainable building

A loosely defined collection of land-use,
building design, and construction strategies
that reduces the environmental impacts

The term “green” 1s extremely wide ranging,

encompassing many viewpoints and open to
broad interpretation

Debate around green building/architecture

Complexity of environmental 1ssues

(See also: Green architecture )




Green/sustainable building

It involves a holistic approach to the design
and operation of buildings. It considers:

1) Economy and efficiency of resources
2) Life cycle design
3) Human well-being
Main objectives
Be environmentally friendly and responsible

Improve the quality of built environment




Going Green. What 1s Green Building?

" : Green buildings helps in reduci rall
Going Green N s
What is Green Building? e ® poton
The ideal green buiiding would be a ' o Eﬁmi;";'z’d%

building project that allows you to preserve
most of the natural environment : g

- : @ Protecti :
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& The construction

@ The Project will not disrupt the
land. water, resources and energy
irv and around the building

(Source: )




Green/sustainable building

What is Green Building? [World Green Building
Council]

It 1s a building that, in its design, construction or operation,
reduces or eliminates negative impacts, and can create
positive impacts, on our climate and natural environment

Green buildings preserve precious natural resources and
improve our quality of life

Any building can be a green building, whether it’s a home,
an office, a school, a hospital, a community centre
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Green/sustainable building F&

Ve
Green Building defined ‘; ; HK

[HKGBC = Hong Kong Green Building Council]

A practice of reducing the environmental impact of
buildings and enhancing the health and wellbeing of
building occupants

Provides a quality living amenity for its users and
neighbours 1n terms of social, environmental and economic
aspects while minimising negative environmental impact at
the local, regional and global levels throughout its full life
cycle




Green/sustainable building

Definition of Sustainable Building [by an
OECD project]

Have minimum adverse impacts on the built and
natural environment, in terms of the buildings
themselves, their immediate surroundings and the
broader regional and global setting

Apply practices which strive for integral quality
(economic, social and environmental performance)
in a very broad way

(Source: OECD Work on Sustainable Buildings )




Green/sustainable building

Green buildings are
Energy and resource efficient
Non-wasteful and non-polluting “
Sustainable design that helps minimise broad
environmental impacts (e.g. ozone depletion)

Highly flexible and adaptable for long-term
functionality

Easy to operate and maintain (lower running costs)

Supportive of the productivity and well-being of
the occupants




What factors determine whether a building is sustainable?
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Eco sustainable building practices

Durable And
Maintainable
Design

Enerqy
Efficiency

~ Eco Friendly
7, Materials

Water
Efficiency

/

Reduction

(Source:




Features which can make a building ‘green’

 Efficient use of energy, water & other resources

* Use of renewable energy, e.g. solar energy

* Pollution & waste reduction measures, and the enabling of
re-use and recycling

* Good indoor environmental air quality

* Use of materials that are non-toxic, ethical & sustainable

* Consideration of the environment 1n design, construction
& operation

* Consideration of the quality of life of occupants in design,
construction & operation

* A design that enables adaptation to a changing
environment

(Source: )




Green/sustainable building

Benefits of green buildings:

Environmental
Use less energy, water & natural resources
Reduce greenhouse gas (GHG) emissions
Increase biodiversity & address climate change

Economic
Utility cost savings (energy & water)
Lower construction costs & higher property value

Social

Provide better places for people to support heathier,
happier & more productive lives
(See also: )




How can we make our buildings green?

1. Taking an intelligent approach to energy

*  Minimise energy use & integrate renewable/low-carbon technologies

2. Safeguarding water resources
* Improve water efficiency & management

3. Minimising waste & maximising reuse
* Use durable materials & generate less waste; promote reuse & recycling

4. Promoting health & wellbeing

*  Ensure good quality for indoor air, natural light & acoustics

5. Keeping our environment green
* Preserve nature & diverse wildlife; create green spaces

6. Creating resilient & flexible structures
* Adapt to changing climate & design flexible spaces

7. Connecting communities & people
*  Connect & enhance communities; improve transport & communication

8. Considering all stages of a building's life-cycle

* Reduce environmental impacts and maximise social & economic value

(Source: )




Green building trends

Worldwide green building movement
Establishment of green building councils
Green building rating and certification

Advancing Net Zero and decarbonisation

Driving factors:
Client demands ﬁ 7 .
Environmental regulations ——_ | |

Healthier buildings e S

Sustainability




Green building rating and certification in the world
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Green Building Evolution (3:47)

BUILDINGS WERE BUILT

™,

WORLD  The story of the evolution of the green building
GREEN movement told through image and dance. At the
BUILDING opening of the WorldGBC Congress/GBCSA

COUNCIL o .
www.worldgbc.org Convention 1n Cape Town 1n 2013.




Green building trends

Green building rating tools & certification

To assess & recognise buildings which meet
certain green requirements or standards

Examples: BEAM Plus, BREEAM, CASBEE & LEED
Often voluntary, to encourage good practices

Can be applied to the planning & design,
construction, operation & maintenance,
renovation, and eventual demolition phases

For different building types (e.g. homes,
commercial buildings or even whole
neighbourhoods)

(See also: )




1998

] QQO LEED 1.0/Spain GBC

BREEAM 1905 formed/BREEAM 98

Launched for ] 992 -l 993 US ENERGY STAR ] QQQ

Sewotiees US ENERGY STAR US Green HAmes atnEhd P ENE ok
(PCs and Monitors) Launched; Building STAR Office

UN Rio Conference Council(GBC) Buildings
formed

2000

LEED 2.0/

2004 2003 o
2002 debut

First Green Star - .

Rating Tool, First Greenbuild | Canada GBC
GBC Australia formed (US) conference & World GBC
formed

GREEN BUILDING 2L
The FiI’ST 2 5 YeCH’S Global Financial Crisis/BREEAM lnfernﬂfiz;ﬂl

LEED for E)-ushng Buildings

op 1 milion buildings launched
{0110

Green Globes
ANSI Standard
1 (New
Architecture 20

LE-ED/‘ w-ng Building targets endo

Challenge (LBC) launc

LEED v4 Mandatory/
Green Globes ANSI O 1K : 20] 3 ‘
Standard Updated ot S National Green
US Federal GSA Accepts Building Standard/
both LEED and Green ICC-700 updated

Globes/LEED v4 Launched © 2015 Jerry Yudelson

(Source: )




World green building trends 2018

Level of Green Building Activity
(According to Global Respondents)

Dodge Data & Analytics, 2018

B 1% to 15% Green Projects M More Than 60% Green Projects
Exploring M 31% to 60% Green Projects
(No Green Involvement) = 169 t9 30% Green Projects

. % 0% ¥ -
' 10% 7% 17%
1 2018 ' 2021

Top Triggers Driving Future Green Building
Activity (According to All Global Respondents)

Dodge Data & Analytics, 2018

Client Demands

34%
Environmental Regulations
33%

Healthier Buildings

27%

(Source:

Top Social Reasons for Building Green
(By Percentage of Global Respondents Rating

Each Reason as Important)

Dodge Data & Analytics, 2018

Promotes Improved Occupant Health and Well-Being
77%

NA

72%

Encourage Sustainable Business Practices

75%
%

68
78%

Increases Worker Productivity

59%

50%
50%

Creates a Sense of Community
57%
51%

44%

Supports the Domestic Economy

53%
52%

39%

)




Green building trends

Top 5 most important trends:
Life cycle thinking and management

Health and wellbeing

Increased focus on carbon neutrality
Resilience (multi-functioning & adaptability)
Digitalisation
Driven by regulatory 1ssues, financial benefits,
environmental awareness & responsibility

(Source: Sustainable Buildings Market Study 2019 - Ramboll
)




Green building trends

An example of green building rating tool:
LEED by U.S. Green Building Council

Video: What 1s green building? (1:16)

Green, sustainable and healthy buildings
How are they different in concepts?

Video: Green sustainable and healthy buildings
explained (2:25)




Green building trends
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Healthy building &k

It refers to an emerging area of interest that
supports the physical, psychological, and social
health and well-being of people in buildings and
the built environment

il
Ll

Components:

Site selection

Building design
Indoor environmental quality (IEQ), e.g. daylighting
Diet and exercise

(Source: Healthy building - Wikipedia )




(Source:

The 9 Foundations of a Healthy Building

VENTILATION AIR QUALITY
LIGHTING & @Tﬂsnm
VIEWS HEALTH
NOISE B MOISTURE
THE 9 FOUNDATIONS

OF A HEALTHY BUILDING

forhealth.org

WATER QUALITY 6 @ DUST & PESTS

SAFETY & SECURITY




Elements of healthy buildings and green buildings
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Wellness
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(Source:

Stakeholders and factors surrounding sustainable construction
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Sustainability {fé{\@

Sustainability focuses on meeting the needs of
the present without compromising the ability
of future generations to meet their needs

Three pillars of sustainability: economic,
environmental, and social (also known informally
as profits, planet, and people)

Five domains: environmental, social-cultural,
technological, economic, public policy

C




Three pillars of sustainability

Sustainability

| | L ]

Social
Environmental
Economic

The Environment

- Social contract .
Social lo increase the | ECONOMIC

Subsystem gm'm: Subsystem

(Source: The Three Pillars of Sustainability )




Five domains of sustainability

Environmental

Public Policy

Economic Technological

(Source: https://corporatefinanceinstitute.com/resources/knowledge/other/sustainability/)




Sustainable development objectives

Promoting Equity
Improving Our
Quality of Life
Meeting Our and Well-being

Objectives

Trm——— Sustainahle
Obligations o [ eyelopment

Environmental

Sustaining Our A viable natural
Protecting the Natural Resources, environment
Health of Humans Communities and
Industries Sustainable Sustainable

economic
development

natural and built
environment

Sustainable
development

Social Economic

Nurturing Equitable Sufficient
community social economy
environment

(Source: Abdelfattah A. F., 2018. Relation between Green Buildings and Sustainable Development Practices




Sustainability {?é{\@

Green building can help to achieve the UN
Sustainable Development Goals (SDGs)

A challenge for humanity to decouple economic
growth from climate change, poverty & inequality

Not only save energy, water & carbon emissions
but to educate, create jobs, strengthen
communities, improve health & wellbeing
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(Source: About the Sustainable Development Goals )




Sustainability

Green building affects 9 nos. SDGs:
3. Good health and well-being
7. Affordable and clean energy
8. Decent work and economic growth
9. Industry, innovation and infrastructure
11. Sustainable cities and communities
12. Responsible consumption and production
13. Climate action
15. Life on land
17. Partnerships for the goals

T




WORLD
GREEN
BUILDING
COUNCIL

Green buildings
can improve
people’s health
& wellbeing

GODDHEALTH
AND WELL-BEING

(Source:

SUSTAINABLE
DEVELOPMENT

GOALS

Green building
design can spur
innovation &
contribute to
Building green climate resilient
infrastructure infrastructure
creates jobs &
boosts the
economy

DEGENT WORK AND
ECONOMIG GROWTH

Green building & the Sustainable Development Goals (cityscape)

Green buildings
use ‘circular’
principles,
where
resources
aren’t wasted

Green buildings

produce fewer Green buildings

emissions, can improve Through

helping to biodiversity, building green

combat climate save water we create

change resources & strong, global
help to protect pa rtnérship:-_‘,
forests

1 CLIMATE 1 LIFE 1 PARTNERSHIPS
ACTION ON LAND FOR THEGOALS

<




How green homes help to achieve sustainable development goals

How green homes
an provide the building blocks

towards meeting several
Sustainable Development Goals

DECENT WORX AND
ECORONIC GROWTH

Thesagh 1 PARTRERSHIPS
ks FIORR THE BOALS

(Source: )
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How green offices
can provide the foundations
towards meeting several
Sustainable Development Goals

WORLD

BUILDING
COUNCIL

SUSTAINABLE
DEVELOPMENT

GO:ALS

(Source:

Green offices can
enhance employee’s
health, wellbeing &
productivity

Building green offices
creates jobs and
boosts the economy

Green offices are a key
part of sustainable
cities and
communities

Green offices produce
fewer emissions,
helping to combat
climat change

Through building
green offices, we
create strong, global
partnerships

How green offices help to achieve sustainable development goals

COO0REALTH T ] ~ Green offices can use
AND WELL-BEING F CLEANDRERGY th renewable energy,
making them cheaper
to operate

Green offices can
catalyse innovation

: 3 and be resilient to

' ; _ climate change risks

[ECENT WORK AKD
ECONOMIC GROWTH

Green offices use
‘circular’ principles,
where resources are
not wasted

Green offices can
enhance biodiversity,
save water resources
and help to protect
forests

17 peets




Sustainability {fé{\@

Corporate Social Responsibility (CSR) st & &E(T

Refers to a company’s commitment to practice
environmental and social sustainability and to be good
stewards of the environment and the social landscapes in
which they operate

Business ethics + Green business + Eco-certification

Sustainability and CSR reporting

CSR initiatives for green buildings

s © W
E‘%ls iy S
<< L T £
0 \
: 5

O

Make public their environmental performance in'
accordance with the Global Reporting Initiative

Example:




Sustainability {?é{\@

Companies that include green buildings in
their CSR strategy will have a higher stock
market performance because:

Green buildings are more efficient in their
operation and reduce costs which improves the
cost structure of companies

Green building investments signal a commitment
to CSR which 1n turn positively affect consumer,
employee and other stakeholder attitudes towards
the company




Assessment management, CSR activities and green buildings (Japan)

. Tha Jrd Feriod Financal Highlights

Asset Management Results 4 -CSR Activities- 13
@ Contributing to neighboring communities through CSR activities and application of environmentally friendly measures
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The benefits of green building in key stakeholders' perspective

Developer
Why would | want Why would | want
to build this green building? to lease this green building?
Lc?;u'er degi?tnﬁ Health and
zgst;@”f* on Lower wellbeing
refurbishment Increased
Higher sales Costs productivity
P Ability t
o Corporate image
Quicker secure and prestige value dHEdqud
= o owntime
Rapid Compliance with Lower
return on legislation and operating
investment SR requirements costs
Increased Lower Lower
market value transaction maintenance
Reduced fees costs
vacancies

Increased occupancy rates
Slower depreciation
Lower exit yield

Why would | want

: Do
(Source: World Green Building Council, 2013) to own this green building?




Hong Kong situation

Subtropical climate
Population > 7.4 million, land area 1,106 |

Hilly and mountainous terrain

High-rise, high density urban areas

Building-related activities account for 90% of
Hong Kong’s total electricity consumption and
60% of the city’s greenhouse gas emissions




,000+

42,000+ buildings
In private sector

8,000 high-rise buildings
and skyscrapers

(Source:

Hong Kong Context

90. @ 60.
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Our activities in buildings account for
90% of electricity consumption or
60% of carbon emission in Hong Kong

o -

People live and work in
24% of Hong Kong's

total area
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Hong Kong situation

HONG KONG

Hong Kong’s first green building benchmark
was launched 1n 1996 (1.e. HK-BEAM)

Hong Kong milestone and timeline

2009: Establishment of Hong Kong Green
Building Council (HKGBC)

Government actions on energy saving and
climate change




Our journey to sustainable built environment (1988-2009)

Our Journey
to Sustainable

Built

Environment —

Hong Kong

Milestone

Global

Milestone

(Source: Hong

Launch of HK-BEAM

New & Existing Office Buildings Launch of
(Version 1/96 & 2/96) 1AQ Certification Laun ‘_ HK-BEAM .C'
Schame

.

COUNCIL

Kong milestone and timeline )
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Launch of BEAM Pus Interiors V1.0 Release of Enargy

Saving Plan for Hong Kong's
Built Emironment 2015~2025+
Targes T rechvce My Args ememgy
Aty by 0% by 2085

Interiors

|

BEAM

Enactment of Building
Energy Efficiency Ordinance

B

Release of A Ciean Alr Plan @

for Hong Kong =

Aeiease of Hong Kong Blueprint for
inable Use of Resources 2013-2022
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Ralease of Hong Kong Climate
Change Report 2015
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3030

Release of

A Food Waste and
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for Hong Kong
2014-2022

Promulgation of Practice Notes on
= Building Design to Foster a Quality
and Sustanable Built Environment

* Sustainable Buiding
Design Guidelines

2015

2010 2011

2012

COP21 and

Launch of BEAM Plus
Existing Bulidings V2.0

BEAM Pus
Trating Buddmg

BEAM Phus.
Lening Bukdngs

Launch of Hong Kong 2030+
Towards a Planning
Vision and Strategy Transcending 2030

Launch of BEAM Plus
Neighbourhood V1.0
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Release of Hong Kong Biodiversity
Strategy and Action Plan

20
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Hong Kong situation

HONG KONG

Four founding members of HKGBC: &t"gg BC
Construction Industry Council (CIC)

Business Environment Council (BEC)
BEAM Society Limited (BSL)
Professional Green Building Council (PGBC)

Major 1ssues

Green building assessment and certification

Related government policies

HONG KONG

Education and information CREEN BUILDING WEEK
ERAGERERA




2y 4 Frie ~ T4 Organisers A 418 Co-organiser 271 # Fully Supported by
& e ik B IE R E

HONG KONG GREEN BUILDING WEEK 2020

(See also:

Hong Kong Green Building Week (HKGBW)

E ofo
&V’ Environment Bureau

®
INDUSTRY COUNCIL Technoiogical and Higher
BiExEg %HKGBC__ nnnnnnnn -
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World Green Building Week 2021, 20-24 September 2021
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Energy efficiency
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What 1s Green Building? Hong Kong Context
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Climate Action Plan and Energy Saving Plan in Hong Kong
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Hong Kong situation

HONG KONG

Related policies and practices in Hong Kong
Hong Kong Planning Standards & Guidelines

Town planning (by outline zoning plans OZP)

Buildings Ordinance (Cap. 123) and the Building
(Planning) Regulations

Practice Notes for Authorized Persons and
Registered Structural Engineers (PNAPs) and
Joint Practice Notes (JPNSs)

Building energy codes




Further Reading

About Green Building [World Green Building Council]

- What 1s green building?
- The benefits of green buildings
- How can we make our buildings green?

- Rating tools
- Green building & the Sustainable Development Goals




Further Reading @

Green building -- Wikipedia

Hong Kong Green Building Week (HKGBW)

Green Building TEAM Chat
Green Building Tour
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