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Abstract

Although the aviation industry is responsible for transportation and economic development, at the same time
it is associated with negative impacts such as carbon emissions, energy consumption, and waste generation.
Similarly, airports and airlines emphasize on the operational and passenger safety. This study seeks to address
both issues by developing an integrated framework that enhances airport safety while minimizing the
environmental consequences. The work suggests a comprehensive model whereby safety measures are
integrated with rest of the activities and is directed towards the achievement of least operational risks and
environmental degradation. They include but are not limited to new data and real-time analysis technologies,
which prove to be effective in increasing safety and decreasing carbon emissions. The project also investigates
renewable energy, green construction, as well as waste-to-energy technologies for environmentally friendly
construction and operational activities while satisfying safety and sustainability objectives.
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1. Introduction
An airport is a place where people and planes operate.
Safety is the main focus for all stakeholders, and
measures are put in place to mitigate accidents and
risks. Every person at the airport including
passengers, staff, and even the aircraft are taken care
of. Safety measures are more focused on anything
that can potentially cause a threat and can lead to
deaths or injuries within the airport. [1]
1.1.Risk Identification and
Management
Runways, like any other large spaces, have multiple
risks that are unsafe. The foremost important step is
recognizing the threat. Excessively out of bounds,
people cutting across the runways, animals, fire
outbreak, or the existence of dangerous substances
are all examples of risks that need to be accounted for
minimizing potential threats. Once potential threats
to safety are identified, the likelihood and level of
severity needs to be gauged. In the day-to-day
functioning of an airport, the detection of risks and
safety threat elimination are two fundamental areas of
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focus that airports have to be constantly aware of.
Furthermore, every airport is a highly fluid
environment with many systems and processes
working together and including but not limited to air
traffic, airport management, logistics, and security
systems. This diversity provides an equally high
potential of risks that can lead to accidents, injuries
as well as impacts the surrounding area. [2]
2. Concepts

2.1.Concept of Terminal -02 (T2)
The design of the terminal is inspired by the
popularity of being called as ‘Garden City’. It is
designed and constructed on the basis of four pillars.
A terminal within a garden, Sustainability,
Technology and Art & Culture. [3]

2.2.Terminal in a Garden
The flora in Terminal T2 surpasses six hundred
thousand, thus providing travelers with a garden-like
view to relish. It is indeed a standalone innovation
how the city manages to incorporate such a large
number of plants into the terminal itself. Exotic plants
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found from different climatic zones across India are
beautifully displayed for the passengers to
experience. When combined, modern technology and
nature look beautiful and this T2 terminal is a fierce
reminder. This terminal was constructed with a
motive to improve the passenger’s experience and it
certainly boils down to the idea of making the city the
‘Garden City of India.’ The terminal is crafted in such
a way that it serves more than just a boarding point,
it works as a symbol of diversity and heritage of
India. The green and eco-friendly design that T2
embraces begs the question, what makes a great
airport these days? As soon as guests reach the
terminal gates, it exposes them to an airport with
lively nature surrounding them. Aside from the
delightful appeal of green architecture, it serves a
higher purpose of aiding eco-friendliness and
sustainability. It has a welcoming vibe and tranquility
due to the abundance of plant life and natural
elements surrounding the terminal, including air and
sunlight. [5]
e Floral Variation
Interrelationship
e Sustainability and Environmental Goals
e An  Unforgettable  Experience
Passengers Perspective
Floral Variation and Eco System Interrelationship
With more than 600,000 plants amassed from all
corners of India, Terminal T2 is a hub of unparalleled
biodiversity. The flora within the terminal serves to
exemplify the ecological diversity of India, featuring
plants from the Western Ghats, the Pahari regions, the
Thar Desert, and the Deccan Plateau. This array
allows visitors to witness different ecosystems
located within the borders of India, providing them
access to uniquely exotic plants from opposing
biomes all in a single setting. Throughout the
terminal, numerous passengers will note the variation
of plant life, each selected for its aesthetic and
ecological value. These ecofriendly practices
promote the active use of indigenous plant species
and range towards more sustainable forms of
gardening. The chosen plants not only complement
the region’s climate, but also serve to enhance its
beauty, making the terminal more appealing without
having to frequently water or maintain them. Of the
many attractions in T2, the best and most known one

and Eco System
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is the widely appreciated indoor gardens of terminal
T2. There are vertical green walls, green patches, and
promenades encouraging travelers to pause and enjoy
their journey, and to reconnect with their nature. [4]
2.3.Sustainability and Environmental Goals
T2’s commitment to sustainability goes beyond the
greenery incorporated within the terminal. The
inclusion of plants is part of a larger effort that
integrates efforts to decrease carbon footprints,
ameliorate the quality of air, and facilitate green
living. The plants strategically placed around the
terminal help to promote a healthier indoor
environment by removing carbon dioxide and
emitting oxygen. Additionally, using indigenous
plants for landscaping means that little water and
fertilizers are needed, which further increases the
sustainability of the terminal’s overall environmental
impact. The terminal also employs rainwater
harvesting systems, energy-efficient lighting, and
solar power to decrease the negative environmental
impact. All of these efforts contribute towards the
airport’s goal of sustainability and eco-friendly
practices in the aviation industry. [6]
2.4.An Unforgettable Experience
Passengers Perspective
The primary purpose of T2’s design is to ensure that
all travelers are affected sensor ally. The passengers
can enjoy a calm respite with the fragrant immersion
in the greenery and soothing air, which offers a
refreshing change from the ordinary noise and speed
of flying. Passengers are allowed the privilege of
relishing the tranquility and beauty of nature rather
than being hurried along in a travel stressed
environment. Putting design elements aside, T2 also
has local flora incorporated into its spacious
architecture that allows for ample local cultural
infusions and natural illumination, which establish an
authentic place. T2 does not only serve the structural
purpose of a terminal, but rather an experiential one,
enabling the visitors to experience the beauty of
nature while providing them sophisticated amenities
and services. The serene atmosphere alongside the
floral motifs allows T2 at International Airport to go
beyond the functional purpose of an airport terminal
and instead embrace the heritage and the shift
designed and constructed on the basis of four pillars
towards sustainable aviation. [7]

from
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3. Sustainability

Nowhere else in the world does one get to witness the
blend of Innovation and Sustainability like now at the
Terminal 2 (T2) of International Airport.. Being the
biggest terminal that has accomplished a LEED
Platinum Precertification, T2 is definitely a sight to
behold as it shows how social change can be achieved
while taking eco growth and economic development
in so too. The building has also patented a prestigious
certification that highlights promotes building
practices that support energy efficiency as it tries to
minimize its impact to the environment. The vision
behind T2’s design is to create a valuable way of
innovation with construction that is forward its
proclaimed vision. To reduce its carbon footprint and
conserve water the architecture of the energy systems
is crafted carefully wusing LEED Platinum
Precertification  materials.  T2's  unwavering
commitment to environmental stewardship is
emphasized through the certification developed by
the U.S. Green Building Council. Setting aside all its
environmental achievements, T2 has managed to do
what no company in this field has done, set a standard
that can be followed globally. The enhanced business
premise not only increases the airport’s operational
outcomes but also draws on business opportunities in
social responsibility urban planning. Modern forms
of transport have inspired urban planners to transform
places like T2 into powerful symbols of sustainable
development. (Table 1) [8]

Table 1 Sustainable Features of T2
S.No Sustainable Features of T2
1 Energy Efficiency
2 Water Conservation and Management
3 Sustainable Construction Materials
4 Waste Management

3.1.Economic, Social, and Environmental
Transformation

While T2 strives for sustainability, the terminal is

also responsible for supporting social and economic

change. T2’s investment in green technologies and

sustainable practices has resulted in an airport model

that benefits both the airport, and the economy of the

surrounding community. Green policies concerning
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energy use and renewable resources translate into
cost savings over time, thus, supporting the airports
economic viability and the reduction of its
environmental impact. Socially, T2 helps accomplish
social responsibility by exemplifying how large scale
infrastructure projects can help society. The terminal
not only serves as a space for travelers, but also as a
business that advocates for environmental
responsibility from other businesses, governments,
and industries. Moreover, the emphasis on green
spaces such as over 600,000 indoor plants improves
the health and general wellbeing of passengers and
staff. [8]

3.2.Global Model for Sustainable Aviation
T2 applying for state of the art sustainability, and
achieving LEED Platinum Pre certification, is a
significant milestone in the advancement of green
aviation. T2 approach to design and engineering
epitomizes the balance between Airport development
and Environmental conservation, by implementing
energy efficient systems, water saving devices, waste
recycling programs and eco-friendly construction
practices. As the largest terminal in the world with a
T2's international airport is the inspiration to other
airports and infrastructure projects across the globe,
indicating that sustainability is not just an aspiration
but rather achievable in practicality. [9]
4. Technology
Airport T2 implements technology in such a way that
passengers will have the easiest experience possible.
Passengers will be met with technology capable of
aiding them in various aspects from the moment they
enter the gate, to boarding the aircraft. Effortless Trip
From Reaching the Airport to Boarding the Flight.
[10]
Self-Check In and Bag Drop
Biometric Passenger ldentification
Smart Security Check
Automated Navigation
Billboards
Mobile Payment
Shopping
2. Using Technology to Streamline Processes
Predictive Maintenance
Live Data Available During Travel
Energy Management Systems

and Electronic

and Virtual

Systems
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e Building a Sustainable Digital Environment

e An Airport With Advanced Technology
5. Art & Culture
The culture and traditional wealth is blended within
the facilities offered by T2 focusing on tradition,
technique, and modern aspects. The terminal is
divided into four levels. In the first stage, the floor
area is constructed at 255,661m2.  Traveling
passengers get to enjoy the remarkable experience of
green walls, hanging gardens and outdoor gardens
and these cuts more than 10,000m2. The terminal
contains a large indoor garden equipped with electric
rammed mud walls with waterfalls that serves as a
gateway to the congested retail region within the
garden. The ceiling at the entrance, duly check-in and
security areas have bells, which are planted and
hanging from the ceiling. The belt of the primary
indoor foliage is observed able from all forest
regions. Bricks are used for the walls, while floors are
covered with natural terrazzo and the ceiling is made
out of engineered bamboo. The terminal interiors
bring out a contemporary classic look, as the interior
walls are clad in engineered bamboo. Part of the
project includes constructing a large outdoor garden,
arranged along a lagoon that serves as a nursery for
growing plants and connects to T1 and the airport
hotel via elevated walkways. [11-12]

5.1.Art and culture at T2
Experience the Naurasa -Terminal 2 (T2) at the
International Airport has become a terminal for an
International Airport, but it also serves as a
celebration of the artistic as well as the culturally
diverse heritage of Karnataka. The modern
technology is accentuated by the traditional and
contemporary art forms of the state. Hence, every
passenger gets an all-encompassing experience when
they board and disembark at the T2. The terminal has
also incorporated the idea of Naurasa, which is
inspired from Indian classical performing arts and
translates to nine emotions. It is key in depicting the
emotional journey a passenger undertakes. Naurasa
or the nine emotions that is inspired by classical
Indian performing arts means the complete circle of
emotions and is incorporated in the terminals
aesthetics. The entire terminal is a depiction of the
rich culture and heritage of city. The blending of
modern art is at greater level than previous to depict
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the vibrancy of Bengaluru in the terminal while the
states art forms including city’s folk tradition,
classical music, forms of dancing, channapatna toys,
silk of my some, the traditional handloom textile, and
even T2's architecture including paintin, sculptures
and artifacts has been preserved. To top it all, the
terminal offers modern forms of art that is vibrant and
aids with blending the old and new. Customers are
faced with digital art placed in novel's that brings to
light the historical and cultural evolution which is
timeless. [13]

5.2.Naurasa
The Nine Emotions, Incorporating the concept of
Naurasa, the nine emotional states defined in classical
Indian aesthetics, T2 creates an experience where
passengers can connect with a range of emotions
through visual art, architecture, and design. From joy
and serenity to anger and fear, each emotional
expression is represented through artistic installations
and environmental cues, enabling passengers to
experience the full spectrum of human emotion as
they pass through the terminal. By blending tradition,
technology, and modernity, T2 offers travelers not
just a transit space but a cultural journey that connects
them to the heart of Karnataka’s history, arts, and
emotions. [14]
6. Conclusion the Mission

Without Any Major Incidents
All necessitated control measures set in coordination
with various departments for the opening of
International Airport, pertaining to Terminal T2 was
inaugurated on the 11th of November, 2022. This was
a remarkable day for everyone in the country and
most importantly, for all the citizens of Bengaluru is
when the honorable Prime Minister inaugurated the
brand new Terminal T2 of the International Airport.
While BIAL, the company which manages the
airport, surely deserves our commendation, it’s this
astonishing piece of architecture Terminal in a
Garden that | would like to bring to the attention of
the public. Team OHS made sure that this was
accomplished without any incidents. In addition, the
rest of the world became [15] witnesses to this feat of
engineering. In other words, this day was equally
important for and the rest of the world. And finally,
the aviation industry for India received its pride on
November 11th, 2022, when Terminal 2 (T2) of the

Accompalished
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International Airport was inaugurated by Terminal 2
of International airport. It is a historic day which will
be remembered for years to come. The swift action of
OHS was complemented by the patience and
collaboration of all other teams which prepared for
the opening and the citizens of city were able to take
great pride in what he very much termed the Swanky
New Terminal. The smooth completion of T2 came
down to effective control measures employed during
the planning and construction stages. All departments
involved worked in collaboration to address all
relevant area of safety, operations, and longevity in
the entire sequence. Small details, such as
construction planning, commissioning, and even the
day of the terminal's inauguration, were
systematically observed to ensure that the terminal
was going to work optimally at every stage. The work
of the OHS team, focusing on safety audits and more
comprehensive procedures, was absolutely crucial.
The team supported the terminal’s construction
through monitoring and responding to issues,
establishing emergency drills and checking different
systems. Vendors, contractors, airport personnel, and
everyone else aimed at being on the same page to
lessen threats to safety, ensuring that the terminal
would be opened without issues and operational
within the outlined borders. The inauguration of T2
was completed without significant incidents as
attributed to the efforts, collaboration, and the
meticulous planning made by the OHS Team.
Everyone from the workers to the passengers was
able to feel secure in their surroundings due to the
continuously made improvements. The achievement
is unmistakable and reminds everyone about the
vigilance that is required when handling heavy
infrastructure projects and the commitment that the
OHS Team made toward ensuring safe and effective
operations for the airport. The OHS Team along with
the management and other departments of BIAL who
are equally praised for the smooth and timely
completion of the terminal played the most crucial
role behind the success. Thanks to the practicing of
high safety standards and attention to detail during
the inauguration facilitated a smooth hinge-less
completion. To summarize, the accomplishment of
Terminal 2 at International Airport is a landmark
success. While the design is visually pleasing and

International Research Journal on Advanced Engineering Hub (IRJAEH)

International Research Journal on Advanced Engineering Hub (IRJAEH)

e ISSN: 2584-2137
Vol. 02 Issue: 03 March 2025
Page No: 1029-1034

https://irjaeh.com
https://doi.org/10.47392/IRJAEH.2025.0146

sustainable, the concept of the “Terminal In A
Garden” integrates distinct features of beauty, safety,
operation readiness, and environmental
responsibility. Given the scale of the project, the fact
that there were no major incidents speaks for the care,
professionalism and teamwork that was evident
during the project. With this achievement, future
airport constructions have a new standard — that with
careful planning, coordination, and focus on detail,
the construction can be accomplished in a safe and
efficient manner. [16]
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