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. INTRODUCTION

The construction industry plays a significant roleshaping the built environment and
has a considerable impact on the environment, resoconsumption, and greenhouse gas
emissions. As global awareness about sustainakifit the need for eco-friendly practices
increases, there is a growing demand for constmctiaterials that minimize environmental
impact while maintaining structural integrity andh€tionality.

Eco materials in construction refer to sustaindlpiéding materials that are designed,
sourced, produced, and utilized in a manner trduaes environmental harm and promotes
long-term sustainability. These materials are $madiy chosen for their ability to minimize
resource depletion, decrease energy consumptiaigate pollution, and enhance overall
building performance.

The use of eco materials in construction offermerous advantages. Firstly, they
contribute to the conservation of natural resoubyereducing the extraction of raw materials
and promoting the reuse and recycling of materi@tcondly, eco materials often possess
improved energy efficiency properties, which caadi¢o reduced energy consumption during
the lifecycle of a building. Additionally, these teaals help minimize waste generation and
promote the principles of a circular economy, wheaerials are kept in use for as long as
possible through recycling and repurposing.

Eco materials, including recycled materials, waktgved materials, and bio-based
materials, offer innovative solutions to minimizeetindustry's environmental footprint and
promote long-term sustainability. Recycled matsriate derived from processed waste
materials, such as recycled concrete aggregatescgcled steel, which are used to replace
conventional virgin materials. Waste-derived maieriare produced from various waste
streams, such as agricultural residues or indudtyigproducts, and can be transformed into
construction materials, such as fibreboards orlatigun materials. Bio-based materials, on
the other hand, are derived from renewable reseuike plants and offer an alternative to
traditional materials by reducing carbon emissi@msl promoting sustainable land use
practices.

Incorporating eco materials in construction prtgeis not only beneficial for the
environment but also offers economic and sociabathges. These materials can often lead
to cost savings through reduced energy consumgbw@r maintenance costs, and improved
waste management practices. Furthermore, the aitdiz of eco materials aligns with the
increasing demand for green buildings and sustinatinstruction practices, enhancing a
project's marketability and reputation.

This chapter explores the various eco-based madedsed in construction, their
characteristics, production processes, and apjgliatit discusses the benefits, challenges,
and considerations associated with incorporatiregedhmaterials into construction projects.
Moreover, the chapter highlights the importanceaoholistic approach to construct a
sustainable building, considering not only the male but also design, construction
techniques, and building operation.
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By understanding and utilizing eco materials imstouction, we can strive towards a
more sustainable and resilient built environmeadiucing environmental impact, conserving
resources, and providing a better tomorrow.

II. ECO BASED MATERIALS
The eco based materials are divided into thresgoaies

1 Recycled Waste Materials. One key category of eco materials in constructisn i
recycled materials. By utilizing processed wastetemi@s like recycled concrete
aggregates, recycled metals, and recycled plashiesindustry reduces the demand for
virgin resources while diverting waste from lanidfil Recycling materials not only
conserves natural resources but also significargljuces energy consumption and
greenhouse gas emissions associated with the gatrand production of new materials.
Moreover, using recycled materials helps creatéralar economy by promoting the
reusability and extended lifespan of materialsyahg reducing waste generation and
contributing to a more sustainable constructiorusgtny.

One of the main advantages of using recycled nadgem construction is the
conservation of natural resources. Instead of mghgolely on the extraction of virgin
resources, recycled materials repurpose materfes have already been used and
discarded. For example, recycled concrete aggregesde be obtained from crushed
concrete waste and used as a substitute for wadltgravel in construction applications.
Similarly, recycled metals, such as steel and alumi, can be reprocessed and used in
various structural components. By reducing the dehfar new raw materials, the use of
recycled materials helps preserve natural resouaces mitigates the environmental
impacts associated with resource extraction.

In addition to resource conservation, recycled nmdte contribute to waste
reduction and landfill diversion. Construction amttmolition waste constitute a
significant portion of landfill volumes. By incorpating recycled materials, construction
projects can divert waste from landfills, therebynimizing the environmental burden.
Recycling materials like plastics, wood, and glassonly reduces waste generation but
also helps address the challenges of waste manageme promotes a more sustainable
approach to construction. This helps in overcontiteggbiggest problem of landfills being
made at corners in India.

Furthermore, using recycled materials in constomcttan lead to energy savings
and reduced greenhouse gas emissions. The prodwdétiargin materials often requires
substantial amounts of energy and generates signtficarbon emissions. In contrast, the
processing and manufacturing of recycled matetiggcally consume less energy and
result in lower carbon footprints. By substitutingcycled materials for conventional
materials, the construction industry can contribtdemitigating climate change and
reducing its overall environmental impact.

It is worth noting that the quality and performanak recycled materials are

crucial considerations in their application. To uwestheir suitability for construction
purposes, recycled materials undergo processingtestiohg to meet relevant standards
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and specifications. This ensures that the recywlatkrials maintain the required strength,
durability, and safety standards necessary fortoactson applications.

In conclusion, recycled materials are a prime eXangb eco materials in the
construction industry. By utilizing these materjalhe construction industry can
contribute to resource conservation, waste redactod reduced energy consumption.
The adoption of recycled materials promotes a tarceconomy, where materials are
reused and repurposed, minimizing the reliance wginvresources and mitigating
environmental impacts. Incorporating recycled malgrinto construction practices is a
sustainable approach that aligns with the growiagnahd for environmentally conscious
building solutions.

2. Waste Derived Materials: Waste-derived materials are another category oheaterials
that have significant potential in the constructindustry. These materials are produced
from various waste streams, such as agricultusatives, industrial by-products, or post-
consumer waste, and offer sustainable alternatovesnventional construction materials.

One of the key benefits of utilizing waste-derivethterials in construction is
waste management and landfill diversion. Instealdedfig disposed of in landfills, these
materials are repurposed and transformed into Bluaonstruction products. For
example, agricultural residues like straw or husks be processed and used as a
component in bio-composite panels for building ¢argtion. Similarly, industrial by-
products such as fly ash from coal power plantslag from steel production can be
utilized in the manufacturing of cement and coreretducing the need for virgin
materials. By diverting waste streams and conwgrtilem into useful construction
materials, waste-derived materials contribute wuceng the environmental burden of
waste disposal.

Waste-derived materials also offer environmentabathges in terms of reduced
energy consumption and lower carbon emissions. Pphaduction of traditional
construction materials, such as cement and conoofien requires significant energy
input and generates substantial carbon dioxide ssoms. In contrast, waste-derived
materials can serve as partial replacements fagetheaterials, reducing the energy-
intensive processes and associated emissions.xaarpde, incorporating waste-derived
aggregates or supplementary cementitious matenialsncrete mixes can result in lower
embodied energy and carbon footprint. This contebuo the overall sustainability of
construction projects and helps mitigate climatengfe impacts.

Furthermore, the use of waste-derived materials eahance the resource
efficiency of the construction industry. Insteadsofely relying on virgin resources, these
materials make use of materials that would otherwis to waste. By repurposing waste
streams, the construction industry can minimize dbpletion of natural resources and
support the principles of a circular economy. Wakgved materials also provide an
opportunity to explore new material sources andiceddependence on scarce or non-
renewable resources.

However, it is important to note that the suitdpiland performance of waste-
derived materials must be carefully evaluated. dfacsuch as material characteristics,
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processing techniques, and quality control neethetaconsidered to ensure that these
materials meet the required standards and perfa@nagriteria for construction
applications. Adequate testing, certification, ality assurance processes are essential
to guarantee the structural integrity, durabilaypd safety of buildings constructed with
waste-derived materials.

In conclusion, waste-derived materials represeningportant category of eco
materials in the construction industry. They ofégportunities for waste management,
reduced energy consumption, and lower carbon eomissBYy repurposing waste streams
and utilizing these materials, the constructionustdy can contribute to a more
sustainable and resource-efficient approach todimgl construction. Adopting waste-
derived materials not only supports waste reducioth landfill diversion but also aligns
with the goals of a circular economy and the pursiua greener future.

3. Bio-based Materials: Bio-based materials are a significant categorycof materials that
hold great potential in the construction indus®grived from renewable resources such
as plants, bio-based materials offer sustainalératives to conventional construction
materials, reducing environmental impact and pramgod more environmentally friendly
approach to building construction.

One of the key advantages of bio-based materiathas ability to sequester
carbon dioxide during the growth phase of the septants. By using bio-based materials
in construction, the industry can contribute tobcar reduction efforts and mitigate
climate change impacts. For instance, timber andblo® are widely used bio-based
materials that have a lower carbon footprint coragdp energy-intensive materials like
steel or concrete. Additionally, bio-based polymansl composites derived from plant-
based sources can replace traditional petroleureebasaterials, reducing reliance on
fossil fuels and lowering carbon emissions.

Bio-based materials also offer benefits in termsredource conservation. As
renewable resources, plants can be sustainablyateli and harvested for materials such
as wood, straw, hemp, or cork. These materials bmnused in various construction
applications, ranging from structural elementsnsulation, finishes, and bio-composite
panels. By utilizing bio-based materials, the camgion industry can reduce the
depletion of non-renewable resources and suppstaisiable land use practices.

Furthermore, bio-based materials often exhibit falte characteristics such as
low toxicity and improved indoor air quality. Maryaditional construction materials
contain harmful chemicals and volatile organic comds (VOCs) that can negatively
impact human health and the environment. In conttas-based materials, especially
those with natural fiber compositions, tend to hdweer VOC emissions and can
contribute to healthier indoor environments. Thgpext is particularly important in
promoting sustainable and occupant-friendly bugdin

It is important to consider the sustainability aodrtification of bio-based
materials. Responsible sourcing and productiontiges; including sustainable forestry
and agricultural practices, need to be implememtednsure the long-term viability of
bio-based materials. Certification systems suckasst Stewardship Council (FSC) for
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wood products or biobased certifications like USDArtified Biobased Products Label
can provide assurance of sustainability and tratiab

While bio-based materials offer numerous advantagdwllenges remain,
including cost, availability, and compatibility Wit existing construction practices.
Research and development efforts are ongoing toowepthe performance and durability
of bio-based materials and to address these chakerdditionally, collaboration among
stakeholders, including architects, engineers, ri@atwrers, and policymakers, is crucial
to promoting the adoption and integration of bigdxh materials in the construction
industry.

In conclusion, bio-based materials are a key corapbof eco materials in the
construction industry. By utilizing these materjalse construction sector can reduce
carbon emissions, promote sustainable land use,eahdnce indoor air quality. The
adoption of bio-based materials aligns with thelgaaf sustainability and resource
efficiency, contributing to a more environmentallyonscious built environment.
Continued advancements in research, technologyjrahustry collaboration will further
drive the integration of bio-based materials intinstruction practices, facilitating a
transition toward a greener and more sustainabistaaction industry.

[11.BENEFITSOF USING ECO-BASED MATERIALS

Eco-based materials, also known as sustainabgFemn materials, offer numerous

benefits in various industries, including constiaect Here are some key advantages of using
eco-based materials:

1

Environmental Sustainability: Eco-based materials are sourced from renewable
resources or recycled content, reducing the depeeden non-renewable resources. By
utilizing these materials, we can conserve natoeaburces, minimize environmental
degradation, and support a more sustainable future.

Reduced Carbon Footprint: Eco-based materials often have a lower carborpfit
compared to traditional materials. They typicakyguire less energy and produce fewer
greenhouse gas emissions during extraction, priay@nd transportation. By using eco-
based materials, we can contribute to mitigatinghale change and reducing overall
environmental impact.

Waste Reduction and Recycling: Many eco-based materials are derived from recycled
content or waste materials, diverting them fromdfdis and reducing the amount of
waste generated. By promoting recycling and utiizivaste-derived materials, we can
achieve a more circular economy and minimize th@edien of natural resources.

Improved Indoor Air Quality: Eco-based materials often have lower levels ohtiel
organic compounds (VOCs) and other harmful chemica@mpared to conventional
materials. This results in improved indoor air éyalreducing the risk of health issues
and enhancing the comfort and well-being of occtgpanbuildings.
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Energy Efficiency: Certain eco-based materials, such as insulatiatenfram recycled
materials or natural fibers, can enhance the eneffgyiency of buildings. They provide
better thermal insulation, reducing the need faessive heating or cooling, and resulting
in energy savings and lower utility costs.

Enhanced Durability and Longevity: Many eco-based materials, such as bamboo or
recycled steel, possess excellent durability amydweity. They can withstand harsh
environmental conditions, resist degradation, aegluire less frequent replacement or
maintenance. This contributes to reduced life cgolgs and a more sustainable approach
to construction.

Health and Well-being: Eco-based materials, particularly those deriveanfmatural
sources, can create a healthier and more harmolivng or working environment. They
have been associated with benefits such as impras@akstics, better moisture regulation,
and a connection to nature, promoting occupant cdmproductivity, and overall well-
being.

Market Demand and Reputation: With increasing awareness and concern for
sustainability, there is a growing market demandefm-based materials. Utilizing these
materials in construction projects can enhance apemy's reputation, attract

environmentally conscious clients, and align witstainability goals and regulations.

It is important to note that the benefits of ecadzhmaterials can vary depending
on factors such as sourcing, manufacturing prosesaed end-of-life considerations.
Selecting the appropriate eco-based materials ansidering their life cycle impacts are
crucial for maximizing their benefits and ensurthgir overall sustainability.

IV.CASE STUDY 1. THE BULLITT CENTER, SEATTLE, WASHINGTON

The Bullitt Center, located in Seattle, Washingtosn a renowned example of

sustainable design and construction, showcasingxXtemsive use of eco materials. Designed
as a living building, the Bullitt Center demonststthe possibilities of creating high-
performance structures that minimize environmentglact. This case study explores the eco
materials utilized in the construction of the BilCenter and highlights their contributions to
sustainability.
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Figure1: The Bullitt Center

1 EcoMaterialsUsed

* Mass Timber: The Bullitt Center stands as one of the largestsnienber buildings
in the United States, utilizing cross-laminated k@n (CLT) for its structural
elements. CLT is a bio-based material made fronerkayf sustainably harvested
wood that are laminated together. By using CLT, bliding reduces embodied
carbon emissions while providing structural stréreytd durability.

* Recycled Concrete: The construction of the Bullitt Center incorporhteecycled
concrete aggregates obtained from crushed conmete. These recycled materials
replaced a significant portion of conventional mir@ggregates, reducing resource
consumption and waste generation.

» Solar Panels: The Bullitt Center features an extensive photarolt(PV) system
comprising over 575 solar panels. These panelsrgenelean, renewable energy to
power the building's operations, significantly reghg its reliance on fossil fuels and
minimizing carbon emissions.

 Rainwater Harvesting and Reuse: The Bullitt Center employs a rainwater
harvesting system that collects and stores raimwate various non-potable uses
within the building. The harvested water is treated reused for flushing toilets,
irrigation, and other non-drinking purposes, redgcthe strain on municipal water
supply and conserving freshwater resources.
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* Low-Energy Lighting and Controls. Energy-efficient LED lighting fixtures,
combined with advanced lighting controls and occuyasensors, were installed
throughout the Bullitt Center. These measures ladtimize energy usage by
automatically adjusting lighting levels based ocwaancy, daylight availability, and
time of day.

MATERIALS & CONSTRUCTION
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Figure 2: Material

2. Benefits and Achievements. The use of eco materials in the construction efBlullitt
Center has resulted in several notable benefit@ahitvements:

* Energy Performance: The Bullitt Center is designed to be energy-pesjtmeaning
it generates more energy than it consumes. Thisade possible by incorporating
renewable energy systems like solar panels andemmaiting energy-efficient
strategies throughout the building.

e Carbon Footprint Reduction: The utilization of eco materials, such as mass ¢imb
and recycled concrete, significantly reduced thié&dimg's embodied carbon footprint
compared to conventional construction materialss Té&duction in embodied carbon
contributes to mitigating climate change impacts.

 Water Conservation: The rainwater harvesting system implemented inBh#itt
Center reduces the building's reliance on potala®msources, minimizing strain on
local water supply and promoting water conservation

* Indoor Environmental Quality: The selection of eco materials with low VOC
emissions and the implementation of advanced ol Ssystems contribute to
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enhanced indoor air quality, creating a healthret enore comfortable environment
for occupants.

* Leadership in Energy and Environmental Design (LEED) Certification: The
Bullitt Center has achieved the highest level oELCEcertification, known as LEED
Platinum. This certification recognizes the buifgishnexemplary performance in areas
such as energy efficiency, sustainable materialstemconservation, and indoor
environmental quality.

3. Conclusion: The Bullitt Center serves as a compelling caselystior the effective
utilization of eco materials in the constructiorduistry. Through the incorporation of
mass timber, recycled concrete, solar panels, egmharvesting systems, and energy-
efficient technologies, the Bullitt Center demoasts the feasibility and benefits of
sustainable design and construction practices hBwesasing the successful integration of
eco materials, the Bullitt Center inspires and setsenchmark for future sustainable
construction projects, driving the industry towardyreener and more environmentally
conscious future.

V. CASE STUDY 2: THE EDGE, AMSTERDAM, NETHERLANDS

The Edge, located in Amsterdam, is widely recogghias one of the world's most
sustainable office buildings. The project priogtizthe use of eco materials throughout its
construction and achieved the highest sustaingbdértifications, including BREEAM
Outstanding.
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Figure 3: The Edge, Amsterdam, Netherlands
1 EcoMaterials Used
 Smart Facade: The Edge features a state-of-the-art smart fatlagieincorporates
triple-glazed windows with built-in solar panelshi§ innovative design maximizes

natural daylight while generating clean energydwer the building.

* Cradleto-Cradle Certified Materials. The building extensively used Cradle-to-
Cradle certified materials, which are designed ¢ocularity and sustainability.
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Recycled materials, such as carpet tiles, ceilagejs, and furniture, were chosen to
reduce resource consumption and promote a closgxslgstem.

» Sustainable Concrete: The construction of The Edge utilized a high petage of
recycled concrete aggregates, minimizing the needifgin aggregates and reducing
the carbon footprint associated with concrete petidn.

2. Benefits and Achievements

 Energy Efficiency: The Edge achieved exceptional energy efficienonsaming
70% less energy compared to typical office buildinglhe smart facade, energy-
efficient lighting systems, and advanced climatatad technologies contributed to
significant energy savings.

 Water Conservation: The building implemented rainwater harvesting eyt for
toilet flushing and irrigation, reducing reliancen dhe municipal water supply.
Additionally, efficient water fixtures and sensosgre installed to optimize water
usage and minimize waste.

* Indoor Environment Quality: The Edge prioritized occupant comfort and well-
being. Green walls, abundant natural daylight, ansimart ventilation system that
monitors CO2 levels and adjusts airflow contribiat@ healthy and productive indoor
environment.

* Mobility and Connectivity: The Edge encourages sustainable transportation by
providing electric vehicle charging stations andpsarbicycle parking. The building's
location also offers excellent access to publiodpmrtation, promoting alternative
modes of commuting.

VI.CASE STUDY 3: PARKROYAL ON PICKERING, SINGAPORE
Parkroyal on Pickering is an iconic hotel in Sipgee known for its lush greenery and

eco-friendly design. The project showcases the samintegration of nature and
architecture, incorporating various eco materialgés construction.

Figure4: Parkroyal on Pickering, Singapore
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Eco Materials Used

Greenery and Sky Gardens: The hotel features extensive greenery integraien i
the building facade, with lush gardens and plastiog different levels. These green
spaces provide natural insulation, improve air iqyahnd create a visually appealing
environment.

Recycled Materials. Parkroyal on Pickering incorporated recycled makerin its
construction, including recycled timber for theenor finishes. By using recycled
materials, the project reduced resource consumptidnvaste generation.

Sustainable Lighting: Energy-efficient lighting fixtures and systems weanstalled
throughout the hotel to minimize energy consumpti€&ED lights were used
extensively, reducing electricity usage and impmgwenergy efficiency.

Benefits and Achievements

Biophilic Design: The integration of extensive greenery and sky gasdenhances
the hotel's visual appeal, provides a connectiamatare, and contributes to improved
air quality. This biophilic design creates a calgend rejuvenating atmosphere for
guests.

Energy Efficiency: Parkroyal on Pickering achieved significant enesgvings
through its sustainable lighting systems, efficieiMAC systems, and smart control
systems. These measures resulted in reduced eoc@ngymption and lower carbon
emissions.

Water Efficiency: The hotel implemented water-efficient fixtures,inveater
harvesting systems, and a water recycling systemlaiodscape irrigation. These
initiatives significantly reduced water consumptiand supported sustainable water
management.

Green Mark Platinum Certification: Parkroyal on Pickering achieved the highest
level of Green Mark certification, the Green Markatithum. This certification
recognizes the project's commitment to sustainalelsign, eco materials, energy
efficiency, and environmental responsibility.

CASE STUDY 4: ITC ROYAL BENGAL HOTEL, KOLKATA, INDIA

The ITC Royal Bengal Hotel, located in Kolkatadiby is a notable example of

sustainable construction and the use of eco mieanahe Indian hospitality industry. The
project demonstrates a commitment to environmest@hardship and resource efficiency,
showcasing the integration of eco-friendly matered sustainable design principles.
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Figure5: ITC Royal Bengal Hotel, Kolkata, India

1 EcoMaterialsUsed

* Fly Ash Bricks. Fly ash, a by-product of coal-fired power plantgas used
extensively in the construction of the ITC RoyalnBal Hotel. By incorporating fly
ash in the production of bricks, the project redlitee consumption of traditional clay
bricks, minimized waste, and mitigated environmeptdiution.

* Low VOC Paints: Low volatile organic compound (VOC) paints wereosén for
interior finishes. These paints have lower emissiohharmful chemicals, improving
indoor air quality and reducing the potential Heaisks for occupants.

» Sustainable Wood: The project utilized sustainably sourced woodvarnous interior
and exterior elements, such as flooring, wall clagdand furniture. By opting for
certified sustainable wood, the project supportesponsible forestry practices and
avoided contributing to deforestation.

 Water Conservation Fixtures. Water-efficient fixtures, such as low-flow faucets
showers, and dual-flush toilets, were installedtighout the hotel. These fixtures
reduce water consumption without compromising gweshfort and contribute to
water conservation efforts.

2. Benefitsand Achievements

» Energy Efficiency: The ITC Royal Bengal Hotel achieved significaném®gy savings
through the incorporation of energy-efficient teglugies and design strategies. This
includes efficient HVAC systems, LED lighting, o@ancy sensors, and natural
daylighting techniques. The hotel's energy-effitiemeasures have led to reduced
energy consumption and lower operational costs.

» Sustainable Waste Management: The project implemented a comprehensive waste
management system that focuses on waste segregatgnling, and composting. By
diverting waste from landfills and promoting reaggdl practices, the hotel contributes
to a circular economy and reduces its environmenmtpct.
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Water Management: The ITC Royal Bengal Hotel emphasizes water comsien
and management. Rainwater harvesting systems wstalled to collect and reuse
rainwater for irrigation and non-potable uses, ooy reliance on municipal water
sources. Additionally, water-efficient fixtures amschart water management practices
contribute to water savings.

Green Building Certifications: The ITC Royal Bengal Hotel has achieved several
prestigious green building certifications, incluginnEED Platinum and GRIHA
(Green Rating for Integrated Habitat Assessmerdjabrating. These certifications
validate the project's sustainable design, eco naatesage, energy efficiency, and
overall environmental performance.

CASE STUDY 5: SUZLON ONE EARTH, PUNE, INDIA

Suzlon One Earth, located in Pune, Maharashtra,lamdmark green building and a

leading example of sustainable construction indndihe project incorporates a range of eco
materials and sustainable design strategies tdaeceaaenvironmentally friendly and energy-
efficient workplace.

Figure 6: Suzlon One Earth, Pune, India

1 EcoMaterialsUsed

Bamboo: Suzlon One Earth extensively used bamboo as a ebtevand eco-friendly
material. Bamboo was used for flooring, wall panelad furniture, providing a
sustainable alternative to traditional wood product

Recycled Materials. The construction of Suzlon One Earth incorporatadous
recycled materials. Recycled steel was used factral components, recycled glass
was used for windows and partitions, and recycledtig was used in furniture and
landscaping elements. By utilizing these materihls,project reduced the demand for
virgin resources and diverted waste from landfills.

Green Roof: The building features a green roof system withetatpon, which helps
in insulation, reduces heat island effect, and mtes biodiversity. This eco material

Copyright © 2024 Authors Page|



Futuristic Trends in Construction Materials & Citahgineering
e-ISBN: 978-93-5747-752-9
IIP Series, Volume 3, Book 6, Part 2, Chapter 3
BENEFITHF USING ECO-BASED MATERIALS

provides natural insulation, improves stormwaternaggement, and enhances the
overall aesthetics of the building.

2. Benefits and Achievements

Energy Efficiency: Suzlon One Earth achieved high levels of enerdiciefcy
through the use of eco materials and sustainabdggmestrategies. The building
incorporates efficient HVAC systems, energy-savigting fixtures, and intelligent
building automation systems. These measures haudted in significant energy
savings and reduced operational costs.

Water Conservation: The project implemented rainwater harvesting systdo
collect and store rainwater for various non-potaides. Water-efficient fixtures and
fittings, such as low-flow faucets and waterlessals, were installed to minimize
water consumption. The combined water-saving measoontribute to sustainable
water management and conservation.

Indoor Environmental Quality: Suzlon One Earth prioritized occupant health and
well-being by focusing on indoor environmental diyalThe use of eco materials like
bamboo and low VOC paints ensures a healthier indogironment with improved
air quality. Additionally, ample natural daylighgjnand proper ventilation systems
enhance occupant comfort and productivity.

Green Building Certifications. Suzlon One Earth is recognized for its sustaiitgbil
achievements and has received several green lyidéirtifications, including LEED
Platinum and GRIHA 5-star rating. These certifioat validate the project's
commitment to eco materials, energy efficiency, evatonservation, and overall
sustainability.

3. Comparative Analysis of Sustainable Buildings

The Bullitt Center, Seattle, Washington: The Bullienter is a pioneering example of
sustainable design and construction. It showcasasifes such as a net-zero energy
design, extensive use of eco materials like crassrated timber, and rainwater
harvesting systems. The building emphasizes eneffigiency, carbon footprint
reduction, and overall environmental sustainabilitts innovative design and
commitment to sustainable practices have earnextagnition as one of the greenest
commercial buildings globally. (Figure 7)
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Figure8: The Edg Smart Sustainibility

* The Edge, Amsterdam, Netherlands: The Edge is widely regarded as one of
mostsustainable office buildings in the world. It inporates advanced technolog
and eco materials to achieve outstanding enerdpnpeance and occupant comfc
Notable features include a smart facade with irtiEegh solar panels, extensive ust
recycled and ec@riendly materials, and advanced lighting and ctenazontrol
systems. The building has achieved BREEAM Outstapdertification, highlighting
its commitment to sustainability and environmemngsiponsibility. (Figure ¢
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 Parkroyal on Pickering, Singapore: Parkroyal on Pickering is a hotel that
exemplifies the integration of nature and sustdmalesign. The building features
extensive greenery, incorporating sky gardens asti hegetation. It utilizes eco
materials, such as recycled timber and sustainéplging fixtures, to reduce
environmental impact. The hotel also emphasizesemwabnservation through
rainwater harvesting systems and efficient watetufes. With its unique biophilic
design and sustainable practices, Parkroyal oneRmgk has garnered acclaim as a
green icon in Singapore.

Figure9: Parkroyal on Pickering Biophillic Design & Sustditty

* ITC Royal Bengal Hotel, Kolkata, India: The ITC Royal Bengal Hotel is a
prominent example of sustainable construction oidnThe project emphasizes eco
materials, including fly ash bricks and low VOC mgsi to reduce environmental
impact. It prioritizes energy efficiency, waste ragament, and water conservation
through measures like rainwater harvesting and ngta@lding certifications like
LEED Platinum and GRIHA 5-star rating. The hotebwhbases the integration of
sustainability principles in the Indian hospitalibgustry.
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Figure 10: ITC Royal Bengal Hotel Rating
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Suzlon One Earth, Pune, India: Suzlon One Earth is a green building that combine
sustainable design and eco materials. The projesirporates bamboo, recycled
materials, and green roof systems to promote emwiemtal sustainability. It focuses
on energy efficiency, water management, and indaorironmental quality. The
building has received LEED Platinum certificatiamderscoring its achievements in
sustainable construction and commitment to ecaowifiepractices.
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Figure 11: Suzlon One Earth Site Plan

Table 1: Comparative Analysis

Building Comparision

1. The Bullitt Center, The Bullitt Center stands out for its net-zero eye
Seattle, Washington | design and extensive use of cross-laminated timber.

=

2. The Edge, Amsterdam,The Edge is notable for its smart facade, integrate
Netherlands solar panels, and focus on workplace comfort.

3. Parkroyal on Parkroyal on Pickering distinguishes itself with |it
Pickering, Singapore | biophilic design and extensive greenery.

4. ITC Royal Bengal The ITC Royal Bengal Hotel showcases sustainable
Hotel, Kolkata, India | practices within the Indian hospitality industry.

5. Suzlon One Earth,Suzlon One Earth emphasizes the integration off eco
Pune, India materials and renewable resources.

In conclusion, the construction industry has a ificant opportunity to adopt
eco materials and promote sustainable practicesn@&yporating recycled materials,
waste-derived materials, and bio-based materidls, ibdustry can contribute to
resource conservation, energy efficiency, wasteatoh, and overall environmental
sustainability. Continued research, technologicdaacements, and collaboration
among stakeholders are crucial for acceleratingriteggration of eco materials into
construction practices, leading to a more sustééndbilt environment for future
generations. Challenges such as cost and comggtitamain, but the adoption of

Copyright © 2024 Authors Pagd |



Futuristic Trends in Construction Materials & Citahgineering
e-ISBN: 978-93-5747-752-9
IIP Series, Volume 3, Book 6, Part 2, Chapter 3
BENEFITHF USING ECO-BASED MATERIALS

eco-based materials is crucial for creating a greeand more sustainable built
environment.
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