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Abstract

This project pioneers a futuristic air purifying solution tailored for 
premium users in metro cities. We merge speculative design 
theories with NASA's plant-based indoor air purifier tech, 
envisioning a harmonious integration of aesthetics and functionality. 
The result is a user-centric, sustainable system that not only 
combats urban air challenges but also enhances the overall living 
experience for the discerning urban dweller.
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1.Introduction

In the rapidly evolving landscape of modern urban living, the 
quality of air has emerged as a critical concern, particularly for 
premium users in densely populated metro cities. Recognizing 
the need for a revolutionary solution, this industrial design 
project embarks on a journey to reimagine air purification 
through the lens of speculative design and the groundbreaking 
technology developed by NASA in the realm of plant-based 
indoor air purification.



As urbanization continues to soar, so does the demand for 
innovative solutions that not only address the functional aspects 
of air purification but also seamlessly integrate with the 
lifestyles and preferences of premium users. The convergence 
of speculative design theories and NASA's advancements in 
plant-based air purifiers forms the nucleus of our approach, 
promising a paradigm shift in the way we perceive and engage 
with indoor air quality.



This introduction sets the stage for a comprehensive exploration 
of our futuristic air purifying solution, showcasing a harmonious 
fusion of aesthetics, functionality, and sustainability. By delving 
into the unique challenges faced by premium urban dwellers, we 
lay the groundwork for a design that goes beyond mere 
purification, redefining the very essence of air quality in 
metropolitan living.

Why  Purifying Air?
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The current market for air purification solutions is marked by a growing awareness of the adverse effects of air pollution on 
health and well-being. In densely populated metro cities, premium users are increasingly seeking sophisticated and effective 
air purifiers that not only address air quality concerns but also seamlessly integrate into their modern lifestyles. 



The market is characterized by a demand for innovative designs, sustainable technologies, and user-centric features that go 
beyond traditional filtration systems.

Existing air purifiers often prioritize functionality over aesthetics, presenting an opportunity for our project to disrupt the 
market by merging cutting-edge technology with speculative design theories. Premium users are not only looking for efficient 
air purification but also for solutions that enhance the overall ambiance of their living spaces.



Furthermore, there is a growing interest in sustainable practices, reflected in the market's receptivity to environmentally 
friendly technologies. 



Competitive analysis reveals a gap in the market for a holistic air purification system tailored to the specific needs of premium 
urban dwellers. By leveraging the current market dynamics and integrating the best practices observed in existing products, 
our project aims to position itself as a trailblazer in the premium air purification segment, catering to the evolving demands of 
the discerning consumer.

1.1 Current Market
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The primary focus of our futuristic air purifying solution is the dynamic landscape of metro cities, where premium users reside 
and face distinct challenges associated with air quality. Our target area encompasses cosmopolitan environments 
characterized by high population density, elevated pollution levels, and a demand for innovative, high-end solutions that 
complement contemporary lifestyles.



Key considerations for this target area include the integration of the air purifying solution into the architectural and design 
aesthetics of premium urban residences. As the urban population seeks more than just functional appliances, our design caters 
to the desire for aesthetically pleasing, space-efficient, and seamlessly integrated solutions that enhance the overall ambiance 
of living spaces.



Additionally, the target area recognizes the specific preferences and lifestyle patterns of premium users, emphasizing features 
such as user-friendly interfaces, smart connectivity, and a low-maintenance design. These considerations aim to align the air 
purifying solution with the sophisticated needs of our target demographic, ensuring a seamless and delightful user experience.



By tailoring our project to the unique challenges and preferences of premium users in metro cities, we aim to position our 
futuristic air purifying solution as an indispensable element of modern, urban living, addressing the distinct nuances of this 
target area with precision and innovation.

1.2 Target Area
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2.Causes of Poor Air Quality

various forms of carbon, nitrogen oxides, sulfur oxides, volatile organic compounds, polycyclic aromatic hydrocarbons, 
and fine particulate matter..

Both cities have a large number of industries, factories, and power plants, which release various pollutants into the air, 
including sulfur dioxide (SO2), particulate matter, and other hazardous substances.

Weather patterns can exacerbate air quality issues. Inversions and stagnant air masses can trap pollutants near the 
ground, leading to higher concentrations of harmful substances.

vaporize at or near room temperature—hence, the designation volatile. They are called organic because they contain 
carbon. VOCs are given off by paints, cleaning supplies, pesticides, some furnishings, and even craft materials like glue. 
Gasoline and natural gas are major sources of VOCs, which are released during combustion.

The dense urban landscape and excessive concrete surfaces in metro cities can lead to the urban heat island effect, 
which can influence weather patterns and exacerbate air pollution.

2.1 Traffic-Related air pollution (TARP)

2.2 Industrial Emissions

2.3 Meteorological conditions

2.4 Volatile organic compounds (VOC)

2.5 Urban heat island effect
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Some pollutants emitted by vehicles and industries undergo chemical reactions in the atmosphere and form secondary 
aerosols, further worsening air quality.

An atmospheric gas, is often called smog when at ground level. It is created when pollutants emitted by cars, power 
plants, industrial boilers, refineries, and other sources chemically react in the presence of sunlight.

Improper and Inefficient air flow in the interior spaces of the houses and residence spaces around polluted spaces.

Metro cities with high humidity levels or buildings with water leaks can lead to mold growth, which releases spores and 
mycotoxins into the air, potentially affecting indoor air quality.

Pet ownership in urban areas can introduce pet dander and other allergens into indoor spaces, impacting individuals with 
allergies or asthma.

Some building materials, furniture, and furnishings can emit volatile organic compounds (VOCs), formaldehyde, and other 
chemicals into the air, especially in newly constructed or renovated buildings.

2.6 Secondary Aerosols

2.7 Ozone

2.8 Inadequate Ventilation

2.9 Moisture and Mold

2.10 Pet Dander and Allergens

2.11 Building Materials and Furnishings
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(PM) is composed of chemicals such as sulfates, nitrates, carbon, or mineral dusts. Vehicle and industrial emissions from 
fossil fuel combustion, cigarette smoke, and burning organic matter, such as wildfires, all contain PM.



A subset of PM, fine particulate matter (PM 2.5) is 30 times thinner than a human hair. It can be inhaled deeply into lung 
tissue and contribute to serious health problems. PM 2.5 accounts for most health effects due to air pollution

2.12 Particulate matter (PM)

Image Courtesy of the U.S EPA
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3. Air Purifying Technologies

UV air purifiers are devices that use UV light technology to 
capture air and pass it through a filter. The air then goes through 
a small internal chamber where it becomes exposed to UV-C 
light. Some air purifiers then filter the air again before releasing it 
back into the room.

Have a quiet operation and may be effective at removing 
bacteria from the air if a person uses them with HEPA filters

Can emit ozone

Cannot remove VOCs

3.1 UV air purifier

Pros:

Cons:
Image Courtesy Field Controls
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HEPA is a type of pleated mechanical air filter. It is an acronym 
for "high efficiency particulate air [filter]" (as officially defined by 
the U.S. Dept. of Energy). This type of air filter can theoretically 
remove at least 99.97% of dust, pollen, mold, bacteria, and any 
airborne particles with a size of 0.3 microns (µm).

Reduces allergy and asthma symptoms

Produces no byproducts

Commonly available

Won’t remove every particle

Requires frequent replacement

Can be difficult to clean

Molds might build up  

3.2 HEPA air purifier

Pros:

Cons:

Image Courtesy Blue Air
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Activated carbon air purifiers are effective at removing smoke, 
odors, fumes, and gasses from the air inside your home. People 
who are sensitive to odors like smoke or natural gas should 
consider an activated carbon air purifier.

Reduces allergy and asthma symptoms

Produces no byproducts

Commonly available

Won’t remove every particle

Requires frequent replacement

Can be difficult to clean

Molds might build up  

3.3 Carbon activated air purifier

Pros:

Cons:

Image Courtesy Blue Air
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Ionic air purifiers are extremely quiet and operate without a motor. 
They emit negative ions into the air, which bond with positively 
charged, airborne particles like dust, making these particles so 
heavy that they eventually fall out of the air. Some ionic air purifiers 
have electrostatic precipitators that trap positively charged particles 
to a metal plate inside the air purifier.

No need to replace filters

Effective in removing odors and outside 
pollutants as small as .01 microns

Ionizers create low levels of ozone

Some ionizers can produce a foul smell

Not effective in removing dander, pollen, dust, dirt, and other large particles

It likely won’t neutralize all particles, especially those on surfaces

Some ionizers (without collection plates) will leave dirty particles on your surfaces

3.4 Ionic air purifier

Pros:

Cons:

Image Courtesy House Fresh
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4. Current Market Analysis

4.1 Current Market Products

Image Courtesy IKEA & MI
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4.2 Wearable Varients

Image Courtesy Dyson & Google Images
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4.3 Added Values

Image Courtesy Dyson 
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4.4 Natural relations

Image Courtesy Google Images 
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4.5 Showroom exploration
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  Wadala

5.Field Visit and User Study
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 Zeon Ajmera, Wadala

5.1 Field Location
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 Zeon Ajmera, Wadala

5.2  User Interior context
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 Zeon Ajmera, Wadala

5.3  Product Placement
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 Zeon Ajmera, Wadala

5.4  User Cluster
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 Zeon Ajmera, Wadala

This product is 5 Years old and it’s still relevant to current Design trend.



There Maybe some ambiguities in the semantics related to Fan.



Also the user limits its purpose as only a fan  



Users tends to loose interest in interacting with the solution over a period

5.5 Observations
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6. Future Synthesis

6.1 Synthesising a desired future

In envisioning the future synthesis of our air purifying solution, we embark on a speculative journey that transcends conventional 
boundaries. Our project redefines the trajectory of indoor air quality by embracing the imaginative intersection of emerging 
technologies, avant-garde design philosophies, and a profound commitment to sustainable living.



Technology, in this speculative future, evolves beyond the constraints of the present, incorporating advancements that extend the 
capabilities of NASA's plant-based purification system. The synthesis of state-of-the-art technology anticipates breakthroughs, 
ensuring our solution remains at the forefront of innovation, pushing the boundaries of what is currently achievable.



Design in the speculated future is a fusion of artistry and functionality, breaking free from traditional norms. It involves the creation 
of an immersive and adaptive experience, where the air purifying solution seamlessly integrates with dynamic, ever-changing 
living spaces. The synthesis of form and flexibility ensures that our solution evolves alongside the fluid nature of future urban 
lifestyles.



Sustainability takes center stage in the speculated future synthesis, transcending mere environmental consciousness. It involves a 
radical shift towards regenerative practices, with materials that not only minimize ecological impact but actively contribute to a 
positive environmental footprint. Our solution is envisioned as a catalyst for sustainable living, inspiring a harmonious relationship 
between technology and nature.



In this speculative future, our air purifying solution becomes more than a product; it becomes a transformative force shaping the 
way we perceive and interact with our living environments. By pushing the boundaries of technology, design, and sustainability, 
our project sets the stage for a future where indoor air quality is not just improved but elevated to an unprecedented realm of 
possibilities, fostering a truly visionary synthesis that anticipates the needs of the ever-evolving urban landscape.
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7. Design Brief

          In metro cities across India, rapidly increasing urbanization and industrialization have led to 
severe air quality challenges, resulting in adverse effects on public health and well-being. 

The goal is to address these issues by designing a cutting-edge air purifier that not only ensures the 
highest standards of indoor air quality but also enhances user wellness, usability, and value addition. 
This project aims to create a futuristic air purification solution that responds to the unique 
challenges faced by Premium range residents in metro cities.
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8. NASA’s Speculation

Image courtesy Interior Landscape plants for Indoor Air pollution abatement report by B.C. Wolverton, Ph.D
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Image courtesy Interior Landscape plants for Indoor Air pollution abatement report by B.C. Wolverton, Ph.D
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Image courtesy Interior Landscape plants for Indoor Air pollution abatement report by B.C. Wolverton, Ph.D
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Image courtesy Interior Landscape plants for Indoor Air pollution abatement report by B.C. Wolverton, Ph.D
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Image courtesy Interior Landscape plants for Indoor Air pollution abatement report by B.C. Wolverton, Ph.D
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Image courtesy Interior Landscape plants for Indoor Air pollution abatement report by B.C. Wolverton, Ph.D
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Image courtesy Interior Landscape plants for Indoor Air pollution abatement report by B.C. Wolverton, Ph.D
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Image courtesy Interior Landscape plants for Indoor Air pollution abatement report by B.C. Wolverton, Ph.D
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9. Ideation
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10. Final Design

BINPURE

Exchange purity
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10.1 HOW ?

The air blown in via pre filter 
flows through the following 
guided provisions

Active chamber

It contains the mixture of 
Activated Charcoal, Cocopeat 
and soil.

This guided provision ensures 
that the air flow and the expose 
to the inner soil and root spaces 
also doesn’t allow flow of water 
in the reverse direction.

Active chamber 
then fixed in the 
plant pot
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Plant pot is filled with 
sand and plant is planted 
in it, Now the plant kit is 
loaded in the purifier 
setup.

Now the purified air is stored and 
released with a reduced stable 
rate of flow in order to maintain 
the efficiency of this purifying 
system.

10.2 HOW ?



22M2230 _ P2 Project Report

 43

Futuristic Air Purifying solution for Premium Users in Metro Cities

IDC, IIT Bombay

Front 

Transparent door

Panel

Retreating and 
Capacity Chamber

Light source for the 
plant

Custom built flat 
profile squirrel cage 
fan

Pre filter

Back door Panel

10.3 Machine 
components
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10.4 Renders
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Capacitive minimal 
interactive display for 
contols

Provisions for 
lifting the Binpure.

10.5 Details



22M2230 _ P2 Project Report

46

Futuristic Air Purifying solution for Premium Users in Metro Cities

IDC, IIT Bombay

Closer details of out 
take patterned vents 
in the in the panel
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10.6 Product context
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