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Buildings

A Key component in the fabric of cities as the most important sector
(alongside with construction) faontervenions

A Provide opportunities to limit environmental impact and contribute
to the achievement of sustainable development goals

A Provide 5 to 10% of employment (national level)

A Generate 5 to 15% of GDP

A Provide housing, mobility, water and sanitary infrastructures
A Linked to public health

However, the built environment accounts for
A approximately 40% of global energy use
A approximately 30% of thenergyrelated greenhouse gas emissions
A waste generation and use of natural resources




Definition of Sustainability

AEnergy Performance of Buildings Directive (EPB&3ustainable buildings typically
defined as a building thaheets certain criteriaelated to energy efficiency and
environmental performance (varies by country or region within the EU)

AKey elements:

AThe exactefinition of a sustainable building according to the ERPBL) varybased on the
specific regulations and guidelines in place in each EU member state.




The Importance of Sustainabl€onstruction

A Environmental Conservatiorsustainable construction minimizes the environmental impact of building activities
(reduces resource consumption, lowers energy use, and decreases waste generation)

A Conservation of natural resources
A Protection of ecosystems

A Energy Efficiencyuse less energy for heating, cooling, lighting, and appliances
A Reduced energy bills for occupants especially crucial in the

: face of climate change
A Less strain on energy resources and decreasing fossil

A Reduced Greenhouse Gas Emissiassociated with building and operating structures fuel reserves

A Improved Indoor Air Qualityusing nontoxic materials and promoting proper ventilation
A Healthier living and working environments
A Reducing the risk of respiratory issues and other health problems

A Resource Efficiencfficient use of materials, use of recycled and locally sourced materials
A Reduces waste
A Minimizes environmental impact of extracting, processing, and transporting construction materials

A Water Conservationessential in regions facing water scarcity or drought conditions




The Importance of Sustainabl€onstruction

A Long Term Cost Saving#&/hile sustainable construction may have higher initial costs, it
often results in long term cost savings.

A Reduced energy and water bills,
A lower maintenance costs, can offset the initial investment. Many governments also offer incentives and
rebates for sustainable construction.

A Enhanced Property Valuédigher property values, as they are in demand amon

environmentally conscious buyers and tenants. These buildings often provide%etter comfort
and quality of life,

A Regulatory Complianceviany regions have adopted building codes and regulations that
mandate Sustainable construction practices. Compliance with these standards is essential
for legal and financial reasons.
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Innovation and Technological Advancement: Corporate Social Responsibility:

A innovation in building materials, technologies, and For businesses, commitment to corporate
construction methods social responsibility and environmental

A development of new, more efficient, and cest stewardship (improve a company's image
effective solutions and reputation)

In summary, sustainable construction is essential for the wellbeing of the planet, its inhabitants, and the

economy aligning with the goals of mitigating climate change, conserving resources, and creating healthier,

more efficient buildings for people to live and work in.




Why Sustainable Buildings?

Traditional construction practices can have significant negative environmental impacts




Why Sustainable Buildings?

Traditional construction practices can have significant negative environmental impacts

Sustainable construction practices aim to mitigate negative environmental impacts by using ecofriendly materials, minimizing

waste, reducing energy consumption, and promoting designs that consider long term sustainability.
Awareness of environmental issues will lead to the adoption of more sustainable building practices to minimize environmental

footprint of the construction industry.
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INn energy consumption and emissions

Contributingto both energyusageand greenhousegasemissionsin variousways Understandingtheir
Impact is crucial in efforts to mitigate climate changeand reduce the carbon footprint of the built
environment
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INn energy consumption and emissions

AEnergy Consumption:

A Heating and Coplin(thuild_ings require energy for heating (usually natural gas or electricity)
cooling (electricity) to maintain comfortable indoor temperatures. Inefficient HVAC systems
poorly insulated buildings lead to higher energy consumption

A Lighting:The use of artificial I_ightin?_ within buildin%s accounts for a significant portion of
electricity consumption. Traditional incandescent bulbs and older fluorescent lights are less
energy efficient than LED and CFL lighting options

AApFIiances and Electronic&uildings house a wide array of aIJpIia_n_ces and electronic device
Including refrigerators, ovens, computers, and televisions (electricity)

A Standby PowerDevices and appliances left in standby mode continue to draw power, adding to energ
consumption

A Water Heating for domestic purposesTraditional electric water heaters and less efficient-gas
powered models consume substantial amounts of energy

A Ventilation (Mechanical ventilation and air exchange systenBjoper ventilation is essential
for indoor air quality but can contribute to energy consumption if not managed efficiently.
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INn energy consumption and emissions

A Emissions:

A Fossil Fuel Combustion (natural gas or heating aéjease carbon dioxide (Gand other pollutants into the
atmosphere, contributing to greenhouse gas emissions and air pollution

A Electricity Generationoften generated from fossil fuels, such as coal, natural gas, and oil. This results in
emissions of C{and other greenhouse gases

A Manufacturing and Constructionproduction of building materials and the construction process itself contribt
to emissions. The extraction and transportation of materials, concrete production, and manufacturing of
construction products generate greenhouse gases.

A Waste and Demolitiondisposal of construction and demolition waste, often sent to landfills, can produce
emissions as materials decompose

A Transportation: The location of a building influences the transportation emissions of its occupants. Buildings
urban areas with good access to public transportation and services tend to have lower transportation relate
emissions.

A Land Use and Urban Planningoor urban planning and land use can lead to urban sprawl, longer commutes
?nd |Increased energy use. Compact, mined developments can reduce emissions by reducing the need for
ravel.




Sustainable Building Design Principles

i

Sustainablebuilding design principles are the foundational guidelines and strategies used to create ecofriendly and
environmentally responsible buildings These principlesaim to minimize the environmentalimpact of construction and
operationwhile maximizinghe wellbeingof occupants




Sustainable Building Design Principles

A Site Selection and Planning:

A Location: Choice of an appropriate site (minimizes the need for long commutes, encourages the use of public transpodati@igdsisensitive
environmental areas)

A Orientation: Optimisationof building orientation to maximize exploitation of external weather conditions while at the same time protecting the
building from them

A Open Spaces: Preservation or creation of green spaces, parks, and community areas to enhance the environment and prooraetivitids

A Energy Efficiency
A Passive Desigstrategies Proper building orientation, natural ventilation, and shading, to reduce the need for mechanical heating and cooling
A Insulation:High quality insulation to minimize heat loss or gain, enhancing energy efficiency
A Efficient HVAC Systems: Installation of energy efficient heating, ventilation, and air conditioning (HVAC) systems &swahcopitoper sizing.
A Renewable Energyitilisationof solar panels, wind turbines, and geothermal systems to generate onsite power

A Water Efficiency
A Water Efficient Fixtures: Instation oflow flow toilets, faucets, and showerheads to reduce water consumption

A Greywater and Rainwater Harvesting: Collection and reuse of greywater (from sinks, showers, and laundry) and rainwiagatidarand non
potable uses

A Landscape Design: Use of drought tolerant plants and efficient irrigation systems in landscaping

A Materials Selection
A Sustainable Materials: Choice of ecofriendly building materials that are renewable, recycled, or locally sourced to eeeudmtimental impact
A Low VOCs: Use of materials with low or zero volatile organic compounds (VOCS) to improve indoor air quality
A Durability: Selection of durable materials to increase the lifespan of the building and reduce the need for replacements




Sustainable Building Design Principles

A Indoor Environmental Quality:
A Natural Ventilation: to provide fresh air and reduce the reliance on mechanical ventilation
A Daylighting: Maximize natural daylight through walthced windows and skylights to reduce the need for artificial lightingr{taiion)
A Thermal Comfort: Proper design of spaces to provide thermal comfort to occupants
A Air Quality: Use of air filtration systems and ventilation controls

A Waste Reduction:

A Construction Waste Management: Implementation of reductimnstruction wastestrategies (recycling and reusing materials)

A Deconstruction: Promotion of deconstruction over demolition when renovating or dismantling buildings to salvage mateealsefor
A Adaptability and Flexibility:

A Design buildings that can be easily adapted for different uses, extending their lifespan and reducing the need for neaticonstr
A Real time Monitoring and Building Management:

A to optimiseenergy use, indoor conditions, and water consumption
A to educate occupants on energy efficient and environmentally responsible practices

A Sustainable Certifications:

A Achieving certifications like LEED (Leadership in Energy and Environmental Design), BREEAM (Building Research Estaidishmaatl E
Assessment Method), or Passive House to ensure compliance with sustainable design standards

A Community and Social Considerations:
A Enhance the wellbeing of the local community by designing buildings that contribute to a sense of place, inclusivitiyrahdiguificance

Sustainable building design principles emphasize a holistic approach, considering the building's entire life cycle, franu cioms and
operation to eventual demolition or renovation (cradle to %rave . These principles promote responsible resource use, enentam
conservation, and improved occupant wellbeing, leading to more sustainable and ecofriendly buildings.




Sustainable Materials

Sustainable materials, also known as ecofriendly or green materials, are materials that are produced and used
in ways that have minimal negative impacts on the environment, human health, and society. These materials
are essential for sustainable construction, manufacturing, and various other industries.




Sustainable Materials
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Sustainable Certifications

Sustainable building certifications are third party verification systems that assess and recognize buildings a
construction projects for their adherence to specific sustainability and environmental performance standard
These certifications help promote green building practices, reduce the environmental impact of the construs
Industry, and provide assurance to building owners and occupants.




Sustainable Certifications

some examples

A Leadership in Energy and Environmental Design (LEED):
A Scope: Buildings and construction.

A Description: LEED is one of the most widely recognized green building certification systems globally. It evaluates the design
construction, and operation of buildings based on several sustainability criteria, including energy efficiency, wateatonserv
indoor environmental quality, and materials selection.

A BREEAM (Building Research Establishment Environmental Assessment Method):

A Scope: Buildings and construction.

A Description: BREEAM is a sustainability assessment method commonly used in the United Kingdom and Europe. It evaluate

environmental performance of buildings based on criteria related to energy use, water efficiency, materials, and more.

A Green Globes:
A Scope: Buildings and construction.

A Description: Green Globes is a building certification system that provides a flexible and customizable approach to sustdiradpl
assessments. It covers various aspects of building design, construction, and operation.

A Passive HouseP@ssivhau)s
A Scope: Buildings, with an emphasis on energy efficiency.

A Description: The Passive House standard focuses on achieving extremely high levels of energy efficiency and thermal comf
buildings. It emphasizes airtightness, insulation, and efficient ventilation systems.

A Living Building Challenge:
A Scope: Buildings and communities.

A Description: The Living Building Challenge is one of the most rigorous green building certifications. It sets ambitiouanperfo
3tan_dards, requiring buildings to Iselfsufficientin terms of energy, water, and waste, while also promoting health and biophilic
esign.
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Sustainable Certifications

some examples

A WELL Building Standard
A Scope: Buildings, focusing on occupant health and wellbeing.

A Description: The WELL Building Standard assesses and certifies buildings based on criteria related to indoor aghtjnglity,
water quality, nutrition, fitness, and mental wellbeing, with the aim of promoting occupant health and comfort.

A Green Building Initiative (GBI) Green Globes for Existing Buildings
A Scope: Existing buildings.

A Description: This certification, provided bK the Green Building Initiative, focuses on improving the environmental and energ
performance of existing buildings, making them more sustainable.

A ENERGY STAR for Buildings
A Scope: Buildings.

A Description: The ENERGY STAR certification, managed by the U.S. Environmental Protection Agency, focuses on engrgy €
in buildings, including commercial and industrial facilities.

A Certified Passive House (CPH):
A Scope: Buildings and energy efficiency.

A Description: Certified Passive House is an international standard for highly energy efficient buildings. It emphasbidesiest'fa
approach to energy efficiency.

A Living Product Challenge:
A Scope: Products used in buildings.

A Description: This certification, developed by the International Living Future Institute, focuses on creating sustasadthie, h
and environmentally responsible products uséd in building construction and operation.

Thesesustainablebuilding certifications help create more environmentally responsible,energy efficient, and healthy buildings, while
also offering various levels of I‘ECO%I‘]I'[IOH_ and incentive for owners, developers, and architécts to adopt green building practices
Cer}lflcaélon_re_%[uwementsmay vary by region and building type, soit's essentialto choosethe one that best alignswith your project's
goalsand priorities.
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Case Studies
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2. Driving decarbonization of the EU building
stock by enhancing a consumer centered and DRIVE Yy
locally based circular renovation process o\

H2020LCSC2EE2018- Innovation Action

3. Metrological framework for passive radiative
cooling technologies PaRa g
European Partnership on Metrology Metri S
EURAMET
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Theprojectideawasbasedon the innovativeintegration of technologiedo achievea multi-
benefit approachby a closerintegrationbetweenenergyand non-energyrelated benefits.

Thus, the project aimed at combining in a same integrated system the highest
performanceqiii):

A Energy requirements
A Safety
A Social sustainability



Energy Efficiency

Energy efficiency refers to the practice of using less energy to perform the same tasks or achieve the same res

in various sectors
(residential, commercial,
industrial, transportation)
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reduce energy consumption

lower energy costs ||~ mitigation the impact of climate change
decrease greenhouse gas emissions
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