Intelligent Traffic Control and CO2 Filtration System
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Prototype 3D model

Design includes: 2 heating pipes; 1
inlet fan; 1 compressor with cylinder;

3 valves

Problem statement
Urban intersections see high CO,
buildup from idling vehicles and fixed-
timing signals, worsening pollution and
delays.

Solutions: Camera-based traffic
sensing for dynamic signal control,
Sidewalk-mounted zeolite CO, filtration
unit; Smart controller triggers filtration
during peak emissions.

*System volume confirmed < 2 m°.
ESP32-S3 responded to signals in <1
Sec.

*Storage auto-stop triggered at 95% fill.
Components validated for (-10°C ~
60°C).

ARENA simulation set green lights (15—
180 sec) by traffic.

*Filtration achieved (70—-85%) CO,
removal.

*Setup time: ~2 hours.

The Smart Traffic System integrates
real-time CO, monitoring, adaptive
sighals, and zeolite filtration to ease
congestion and cut pollution. Using
ESP32 and NDIR sensors, it adjusts
signals in under 1 second, reducing
idling and emissions. Simulations
show 15% shorter wait times.
Modular, solar-powered, and cost-
effective, it's easy to deploy and
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*Filtration removed =250% of surrounding
CO.,.

*CO, storage 230 kg (50L) per cylinder.
*Simulation results shows more

Red clearance: 22 s for safety Sensor measures levels. |
(SHC 601) Air flows through PPR duct to dual zeolite

The separation unit efficiency is about columns for capture/regeneration.

Traffic Sighals Simulation
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