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Abstract

Urban living keeps getting more crowded, and as cities cram people into sealed-up high-rises, indoor air quality just
keeps dropping. Most new apartments work like airtight boxes—great for cutting AC bills, but terrible for anything you
breathe. It traps carbon dioxide and a soup of nasty chemicals from furniture, paints, and finishes. HEPA purifiers?
They’re everywhere, but they eat up energy, and honestly, those potted plants in the corner aren’t pulling their weight.
This paper looks at Active Green Walls—setups that use hydroponics and bio-filtration, tying straight into the building’s
ventilation. By pushing dirty air through the root zones of specific plants, these systems let natural microbes break down
toxins, cutting VOC levels and trimming energy use for folks packed into the city.

Introduction

Cities like Indore constantly struggle with pollution from traffic and industry. The knee-jerk reaction is to seal up
apartments and never open a window. That does keep out the smog, but it basically traps everything else inside.
Laminates, chemical paints, pressed-wood furniture—these things release VOCs all day, every day. Without cross-
ventilation, that pollution just piles up.

So, what do people do? They plug in HEPA purifiers 24/7. Ironically, cleaning indoor air means burning through more
power, which only adds to the bigger pollution problem. If we actually want to build sustainable cities, we’ve got to
think differently. Living architecture—especially Active Green Walls—offers a shot at real, zero-waste indoor air clean-

up.

Need for Living Architecture in Interior Design

Relying on gadgets just to keep your air safe doesn’t make sense for the long haul. Purifiers suck up power, need constant
filter swaps, and send piles of old filters to the_landfill. On the other hand, ordinary potted plants don’t actually scrub
much air—they just look nice.

To really use plants for cleaning, you need to move air right through their roots and helpful microbes. That means
building an integrated, living filte—something that’s both natural and engineered to work hard.

Background and Motivation

Scientists have known for years that living plants can clean up soil, water, and air—NASA even proved that certain
roots are packed with bacteria ready to chow down on airborne toxins. Still, most interior design sticks with plants as
decoration, not as working systems.
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This research argues for more: combining botany with engineering. If we upgrade green walls into actual bio-filters,
designers can slash the carbon impact of city living while keeping people healthier.

The Mechanics of Active Green Walls

Passive green walls are basically pretty wallpaper. Active Green Walls, though, work like machines—hooked right into
the HVAC. Fans pull apartment air into the wall and force it_through a hydroponic layer (think clay pellets or coconut
shells—never soil).

The real action happens below ground, at the roots. Microbes break down VOC:s as air flows through, transforming junk
into plant food. What you get back is clean, oxygen-rich air for the room.

Techniques for Implementing Active Green Walls

Putting these into small apartments takes some thought:

- Hydroponic Integration: Ditch the soil, skip the mold. Closed water loops save water and deliver nutrients right to the
roots.

- Mechanical Airflow: Low-power, quiet fans tucked behind the wall push air right where it needs to go.
- Horticultural Lighting: A lot of apartments lack sunlight, so automatic LED grow lights keep plants thriving.

- Species Selection: Not just any plant will do. Spider Plants, Peace Lilies, and Golden Pothos stand out for gobbling
up VOCs.

Proposed Solution

Active Green Walls sound great, but people do worry: what if something leaks? The answer is to go with modular
units—self-contained walls with their own reservoirs, topped up monthly, no new plumbing needed.

Then there’s the issue of plant care. When plants die, so does the cleaning power. The fix: link smart sensors to your
home system. They give alerts for low water or light, so maintenance is mostly automatic,

Impact on Urban Energy and Human Health

Living architecture faces energy and health issues head-on. Letting plant roots filter air does as much as a pricey electric
purifier, but needs only a tiny bit of energy to run small fans. That drops energy bills and carbon footprints. People
inside get a healthier environment—fewer breathing problems, less fatigue, and fewer asthma triggers from chemical
fumes.

Economic Benefits of Living Architecture

Developers love the idea—they can sell homes as “Wellness Real Estate,” and people will actually pay extra for
apartments that protect their families. Residents win, too—no endless purifier purchases or costly filters, and fewer
health expenses when the air stays clean.
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Critical Analysis

Switching to natural, living air filters is a bold, exciting move in green interior design—one that trades machines for
self-sustaining, biological systems.

It’s not all smooth sailing, though. Hydroponic green walls cost more up front than a regular appliance, and the setups
often need more structural support—wet systems are heavier. Buildings need to account for these loads in the design
stage.

But as costs drop and tech improves, Active Green Walls could go from being a high-end choice to a mainstream
standard.

Conclusion

Relying on sealed boxes and energy-sucking purifiers just recycles the same old problem. It’s time to treat homes as
living systems. By upgrading decorative walls to fully integrated Active Green Walls, designers can use plants not just
for looks, but as real air cleaners. The best fix for urban indoor pollution? Bring real, living nature right into our walls
and airflow.
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