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ABSTRACT

The proposed system is used to Monitor live pollution levels through inbuilt sensors.
Whenever the PPM levels in the pollution rises, air filter turns ON automatically. It sucks the
polluted air and passes it through a set of filters. All the harmful pollutants are filtered and
cleaned air is sent out. The device records and maps the PPM levels of the pollution in the
city. It has a solar power panel through which power is produced and stored in a battery. The
battery is used to run E-Display boards, which in turn generate revenue. The battery is also
used to charge Electric Vehicles and smart devices, both of which generate revenue. Thus
system becomes self-sustainable for its maintenance. It has an inbuilt camera which can be
used for surveillance and vehicle speed detection. It has a Wi-Fi device to provide internet
access at important locations in the city.

1. Introduction

A ton of exploration has been completed during this time, IOT is a tremendous
innovation which tackles some continuous issues. The wide assortment of loT
units extended 31% year-over-year to 8.4 billion out of 2017 and it is assessed
that there will be 30 billion devices through 2020. The global market cost of
loT is extended to accomplish $7.1 trillion with the guide of 2020.
IoT incorporates broadening web availability past notable gadgets, for
example, work areas, PCs, cell phones and tablets, to any change of truly stupid
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or non-web empowered materially units and regular articles. Implanted with
innovation, these devices can talk and draw in over the web, and they can be
distantly observed and controlled.

In this case of solution IOT is used to solve the problem of pollution in cities
by connecting and automating the proposed kits placed across the roads. This
technology enables the solution to work in an autonomous way and easily solve
the problem without any sort of manpower. This proposed system solves the
problem of pollution in the cities as mentioned in the background by sucking
all the polluted air inside and sending out the purified air gone through the
filters automatically when the levels in the range increase.

Firstly, whenever the levels of the pollution of in the surrounding of the
designed system increases, the sensor present on it detects the amount and the
sucking fan automatically starts. This air then goes through different filters like
hepa etc., to reduce and block the pollutants in the air.

2. Literature Overview

The invention per se relates to a device that may be mounted on streets and
roads to combat Air pollution. Sensors present in the device detect the ambient
pollution level and if the same is above a threshold level, the ambient air is
passed through a set of filters resulting in absorption of pollutants.

Following elements were searched for:

i) An energy self-sufficient system/device for real-time detection of air
pollution levels and capable of filtering the polluted air and delivering clean
air.

i) An Air purification system/device as per the above, that is capable of
being installed in streets / roads.

We have broadly performed our search to cover almost all related approaches
to combating air pollution by devices that may be provided in streets.

It discloses an intelligent street lamp, comprising a main body, solar light
panel is installed through a piece in the top of main part, support, PM2.5
detector and master control case are installed in proper order to one side of
main part, the display screen is installed to the opposite side of main part,
infrared ray sensor is installed to the centre of main part, the top of support is
provided with the lamp shade, the internally mounted of lamp shade has LED
lamp and sensitization chamber. This intelligent street lamp adopts the
sensitization intracavity to install photo resistance and infrared ray sensor
cooperation use, can experience the change and the more remote human body
of experiencing of luminance at day and night to reach the effect of automatic
bright lamp, practice thrift the electric power resource, avoid the light
pollution, install PM2.5 detector and display screen tiny particle quantity in the
real -time detection district better simultaneously, and show on the display
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screen that the warning people pay close attention to PM2.5, the health of
looking after one's health.

The wind-light complementary street lamp comprises a lamp rod, a wind power
generation device, a photosensitive probe, a rotating solar panel, a first
illuminating lamp, a second illuminating lamp, a radar speed measuring device,
a vehicle speed display screen, a control box and a base; the wind power
generation device is arranged at the top end of the lamp rod; the photosensitive
probe is arranged at the upper end of the right side of the lamp rod; the rotating
solar panel is arranged at the lower end of the photosensitive probe; the first
illuminating lamp is arranged on the right side of the lower end of the rotating
solar panel, and the second illuminating lamp is arranged on the left side; the
radar speed measuring device is arranged at the lower end of the first
illuminating lamp; the vehicle speed display screen is arranged at the lower end
of the radar speed measuring device; the control box is arranged at the lower
end of the vehicle speed display screen; and the base is arranged at the lower
end of the control box. The wind-light complementary street lamp uses wind
energy and solar energy for supplying electricity, is efficient, energy-saved,
safe and reliable, can automatically adjust the illuminating brightness, is
excellent in illuminating effect, performs the vehicle speed detection for
coming and going vehicles through the radar speed measuring device, timely
prompts drivers the driving speed, and improves the people travel safety.

3. Design process

Device that may be mounted on streets as trees and roads to combat Air
pollution. Sensors present in the device detect the ambient pollution level and if
the same is above a threshold level, the ambient air is passed through a set of
filters resulting in absorption of pollutants.

It uses micro-controller device to control all the systems in it. A sensor to
detect the pollution is used. An AC fan is used to suck the air depending on the
size. Several designed filters are added to block the particles. A water pump
and moisturizer is present to clean the filters and a chamber to collect the
sucked particles which can be reused in a different way. It has an inbuilt
camera which can be used for surveillance and vehicle speed detection. It has a
Wi-Fi device to provide internet access at important locations in the city. To
get commercial revenue Digital display system is attached to the system.

Unique filtering technique to block the particles of pollution. Camera
installation for surveillance purpose. Wi-fi modem for the emergency purpose.
Adviter boards for the revenue generation for maintenance of filters. An AC
fan is used to suck the air depending on the size. The battery is used to run E-
Display boards, which in turn generates revenue. The battery is also used to
charge Electric Vehicles and smart devices, both of which generate revenue.
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All the harmful pollutants are filtered and cleaned air is sent out. The records
and maps the PPM levels of the pollution in the city

Proposed System:

Polluted Air — Filters | ) Cleaned A

Solar panel
Microcontroller
Charging
Sensors | | ports for EV's |
— /" | Charging perts
Battery || | for Davices
E-Display Board ({—

The proposed system is installed in the place of street light poles and it has
multiple sensors which tracks the pollution levels (Gases and Particles). If the
pollution levels exceed permissible limits, then it sucks polluted air and passes
it through activated carbon filter there by releasing purified air. It is a
multipurpose solution providing automated surveillance, Charging for Electric
vehicles, and smart devices. This system is powered by solar energy. When
Multiple systems are installed in a street, the pollution levels are contained
within the limits. It is all about purifying the air which is polluted with
pollutants such as particle matter (PM 2.5 & PM 10), H2S, CO, CO2, SO2
and so forth. It uses the following sensors to detect gases and pollutants.

CO2 sensor

Measures the levels become to high CO2 starts to go about as suffocate, as
broad marker of air quality. Elevated levels can improve plant development.
CO2 sensors are Placed at Confined work spaces, Brewing and carbonated
beverage enterprises, Controlled plant development, Photosynthesis and at
Aerobic breath.

Types of CO2 Sensors
e Mass Airflow sensors

e thermal conductivity
e Solid state electrochemical sensors

e Mixed oxide sensors
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e |on selective membrane sensors

e  Optical sensors

Mass Airflow Sensors

Mass wind current sensors contain a meager film, thermally detached scaffold
structure containing radiator and temperature detecting components. The
extension structure gives a touchy and quick reaction to the progression of air
or different gas over the chip. Best in class chip plan and assembling
procedures permit the miniature scaffold to be strikingly touchy, quick, little.
Utilized any place wind stream should be estimated. Ordinary applications; Air
contamination instrumentation, HVAC damper control, Gas analysers, clinical
hardware, Process control.

AWM 5000 Series

Solid state electrochemical sensors

The most mainstream detecting strategy for harmful gases and oxygen
observing. Not utilized for flammable gas checking. This is the best all around
sensor for encompassing poisonous gas observing. It is straightforward,
dependable and cheap. The impediment applies primarily in atypical
applications. Strong state sensors can distinguish most synthetic compounds in
the LEL ranges. For poisonous gas applications, it is commonly good to utilize
strong state sensors, particularly when the quantity of sensors is sizable.

Carbon dioxide optical sensor
e Concentration range 0-999 ppm

e Typical sensitivity (-30,+30) ppm
e Temperature up to 300 C

e Responsetime 10 s
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Source Filter Detector

\I i

Heating

CO, environment

Principle of operation

The strength of light that enters the pyroelectric detector is associated to carbon
dioxide concentration. CO2 difference is observed by calculating the voltage
equal to the light intensity between the two armors of the pyroelectric detector.
The carbon dioxide sensor consists of three main components: a commercial
pulsable infrared emitter, a pyroelectric detector and a porous silicon optical
filters.
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The detecting component is an optical filtration comprising of exchanging
permeable silicon layers with various refractive lists. It is extended that the
optical channels would specifically permit the engendering of a solitary
4257nm frequency, for example the assimilation frequency of the central
carbon dioxide atom vibration.
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Carbon Storer

A corner to corner fan was chosen for this venture as it offers dependable
and productive execution in a large number of conditions. It offers
volumetric stream rates equaling those of the more conventional hub fan at
higher weight differentials. On account of this the fan is equipped for
performing pull in conditions where the air is more thick because of some
toxin.

1/0 Layer

The objective during this layer is to accumulate the greatest sum
information as could be expected under the circumstances. This information
will be utilized by the group's Al to decide drifts and change the framework
in such how to augment CO2 extraction. The sensor information likewise
will be wont to advise the director when hardware needs support.
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CO2 Sensor
Obviously, a technigue to ensure that the framework is working is to be
prepared to screen the CO2 levels before the filtration. The group utilized
CO2Meter's K30 10,000ppm CO2 Sensor in light of the fact that the sensor
has the ability to report the CO2 levels to an exactness of around 0-1%
without bargaining the spending plan. While there are other CO2 meters that
have a level of exactness to the great many spots, they were considerably
costlier and required more upkeep contrasted with its partner.
Air Flow
When choosing which sensors to use for wind stream and weight, it had
been essential to remain as a main priority the weight at which the turbines
are having the chance to be running at. Keeping precise readings of those is
indispensable when it includes channel productivity and wellbeing. The
framework so a Mass Airflow meter is needed to encourage precise
estimations.
Temperature
The framework depends vigorously on the temperature of the air both
coming in and subsequently the temperature of the carbon start of the
framework. On the off chance that we will control or gauge the temperature
since it enters the fan and enhance the framework since it enters the
cooling/filtration framework then the cooling unit could run at essentially
less force. A modern evaluation sensor is significant on the grounds that the
extraction framework has at low fevers (- 140C).
Pressure
The filtration framework can just deal with specific weights so to ensure
that the air pressure from the fans doesn't surpass that edge. The group
included sensors to watch the weight from the fan until it arrives at the
channel. After the carbon is removed and is in fluid express, the weight
must be continually observed all together that it remains in fluid state and
doesn't influence the filtration to capacity.
Humidity
Under different circumstances, gases and devices both behave differently.
For that reason, it is essential to gather information that can be linked to the
efficiency of CO2 extraction. Fortunately, at a very low cost, the team was
able to collect this data. Using MEAS' HS1101LF HUMIDITY SENSOR,
both the temperature and humidity of the air can be collected before and
after filtration.The collection of both data sets will allow the Al to recognise
any association between such parameter combinations and if possible,
modifications can be made to the plant as a whole to achieve this full
performance.
Pipe Corrosion
"In the United States alone, corrosion costs the oil and gas industry more
than five billion dollars a year" Beyond the obvious corrosion-related costs,
there are still strong safety issues associated with the sudden leakage of 10
million pascal pressurized fluid. For those purposes, it is important that a
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pipe corrosion sensor is integrated into the device despite an additional
expense. The team hopes to reduce the possibility of any possible
emergencies by using I1ButtonLink’'s Copper Corrosion Wafer. The sensors
are mainly mounted along the carbon transport system, as the pipes carrying
the extracted to storage will be controlled in it.

Arduino Nano V3.0 Specification

The Arduino Software is an Integrated Development Environment that is
normal to all Arduino sheets and runs both on the web and disconnected.
The Arduino Nano can be powered by means of the USB, cable with 6-
20V unregulated external power supply (stick 30), 05-V regulated external
power supply (stick 27). The force source is naturally picked to the most
noteworthy voltage source. Microcontroller ATmega328, Operates with 05
V, Input Voltage (Recommended): 07-12 Volts, Input Voltage (limits): 06-
20 V, Digital 1/0 Pins : 14 (of which 6-PWM Output pins), Analog Input
Pins: 8, DC Current per 1/0 Pin: 40 mA, Flash Memory 32 KB
(ATmega328) of which 2 KB utilized by boot loader, SRAM: 2 KB
(ATmega328), EEPROM: 1 KB (ATmega328) ,Clock Speed: 16 MHz
,Measurements: 0.73" x 1.70".

4. Conclusion

The undertaking proposes a measured ventilation framework that interfaces
with the cryo catch center bit, the principle motivation behind which is to
deal with and seclude the carbon dioxide from the air that is then put away
and repurposed, to viably channel the overabundance carbon dioxide from
the climate and consider the improvement of a versatile gadget that has
applications past the modern climate. We envision a 99 percent proficiency
of carbon dioxide expulsion from the air with high net revenue through this
strategy. Through an air mover, air is accumulated and channeled where it is
then sifted and fluid carbon dioxide is disengaged. It is gathered, and sold as
strong dry ice and depressurized. The item has a large number of uses for
which it tends to be utilized for the incorporation of carbonated drinks in the
food business just as inactive gas preparing for mechanical fuel measures.
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