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ABSTRACT
This covid pandemic has taught us the core survival instincts & foresee technological need balance while spotlighting on the ways
of garbage being handled manually in countries like India by local municipality workers and not using properly sealed and
hygienic practices towards waste disposal have shown significant trouble and damage. Generally, people put waste materials in
dustbins that are not treated. Many hazardous and pandemic-causing diseases can be mitigated and checked by proper treating of
garbage and infected sewage. Used face masks, hand gloves, Diapers, and medical waste materials which are thrown in the
dustbins are hazardous and while transferring this waste to dumping yards there are possibilities of germs and viruses to spread,
mutate, contract disease to the garbage handler or people working in garbage Handling section. This must be discarded
immediately upon throwing in the dustbin so that the first person at the base who handles the Garbage is also mitigated from the
risk of contracting the virus. Instead of Discarding used Hygienic Products or Garbage into the disposal bin, disinfecting the
Garbage seems significant in breaking the chain of contamination. This paper discusses an easy-to-manufacture or modified and
easy-to-use Automated UV Sterilizing Dustbin is one of the solutions to attenuate the viruses/bacteria in the initial stage of
garbage handling where waste management involves manual labor in countries like India. The dustbin neutralizes all the
pathogens in it and makes it safe to handle by the sanitation workers, unchecked which involves many children who live in slums
and are below poverty lines.
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I.INTRODUCTION

environmentally friendly, disinfection methods play a

Highly infectious microbial and viral diseases are a

key role beyond limiting the spread of viral agents. The

major challenge to global health as such, are also a

number of antibiotic-resistant bacteria and fungi is

significant risk to global financial stability and security.

rising every year. However, unlike in the past, the

While vaccines and personal hygiene equipment like

infections are originating “in the community”. While

gloves, masks, sanitizer sachets, sanitizer bottles, and

this usage of PPE might help individuals from

shields play a key role in preventing viral epidemics

contaminating the virus at the individual or personal

and pandemics, once an outbreak has occurred, the

level these items which are mostly one-time use are

implementation of personal protective equipment (PPE)

generally being discarded along with normal garbage,

and disinfection measures to limit the contamination

unseparated, and unlabeled as medical waste. In

becomes paramount. Moreover, broadly applicable, yet

countries like India where garbage collection, sorting,
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and

treatment

Unfortunately

are

done

involves

mostly

handling

manually

this

[12]

.

dangerous,

do this). Both are reasonably well known and can be
blocked out by most good sun creams.

harmful, contaminated garbage be handled by children
and families from below the poverty line thereby

There is also a third type: UVC. This relatively

putting them on the line of risk of all the dangerous

obscure part of the spectrum consists of a shorter, more

diseases from Hepatitis B, COVID, and TB. Many

energetic wavelength of light. It is particularly good at

scenarios see the waste being untreated in the colonies

destroying genetic material – whether in humans or

that are further mixed with rainwater to worsen the

viral particles. Luckily, most of us are unlikely to have

situation [13]. Usage of technology to simplify appease

ever encountered any. That’s because it’s filtered out by

this situation by making a cheap, easy to use, easy to

ozone in the atmosphere long before it reaches our

manufacture, and easy to repair smart Automated UV

fragile skin.

Dustbins that works reliably with the extremely low
number of components is expected to mitigate this
hazardous risk at the base level preventing the manual
labour in this sector from contracting this disease

SIGNIFICANCE OF UV-C LIGHTS
In the electromagnetic spectrum, UV light falls
between visible light and X-rays. UV light is categorized
as Far UV from 100 to 200 nm, UV-C from 200 to 280
nm, UV-B from 280 to 315 nm, and UV-A from 315 to
400 nm. Previous research has shown that when
microorganisms are exposed to UV-C, the absorption by
DNA or RNA prevents cell multiplication and
reproduction.
Ultraviolet radiation delivers maximum germicidal
effectiveness

to

inactivate

microorganisms

when

emitted at the optimal wavelength of 253.7 nanometers
Fig 1: Garbage collection

(nm), referred to as ultraviolet germicidal irradiation
(UVGI) or UV-C. Germicidal effectiveness decreases

OBJECTIVE

when emitted at other than optimal wavelengths. This is

The main object of this product is to stop the

why high-quality, UV sterilization lamps are so

spreading of viruses and bacteria. Kill the virus and

important, to effectively deliver the right amount of UV

germs that are present even in the waste that we throw.

radiation for the desired application.

It can inactivate the virus and germs in less than a
minute. It sanitizes the waste for a couple of minutes
and turns off the LED, which even saves power
consumption.
BACKGROUND OF UV

UV

light

sterilization

effectively

inactivates

microorganisms by damaging the DNA of cells. DNA is
responsible for cell replication, thus damaging the
structure of the DNA renders cells unable to replicate
and unable to spread disease. The UV photons are

Sunlight contains three types of UV. First, there is

absorbed by the cell, creating pyrimidine dimmers. This

UVA, which makes up the vast majority of the

causes two adjacent thymine or cytosine bases to bond

ultraviolet radiation reaching the Earth’s surface. It’s

with each other, instead of across the double helix as

capable of penetrating deep into the skin and is thought

usual.

to be responsible for up to 80% of skin aging, from
wrinkles to age spots

A DNA molecule with pyrimidine dimmers is unable
to function properly, resulting in the organism’s death

Next, there’s UVB, which can damage the DNA in our

or inability to replicate. An organism that cannot

skin, leading to sunburn and eventually skin cancer

reproduce is no longer capable of spreading disease.

(recently scientists have discovered that UVA can also

This is the mechanism of UV-C disinfection of bacteria,
viruses, fungi, and protozoa.
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UV-C (also called germicidal UV) products tout

CIRCUIT DIAGRAM

pathogen kill rates higher than 99.9%. Because of their
effectiveness, they're incredibly useful for hospitals,
medical labs, senior care centers, fire and police stations,
airports, transit stations, schools, government buildings,
office buildings, and hotels.
UVC radiation is a known disinfectant for air, water,
and nonporous surfaces. UVC radiation has effectively
been used for decades to reduce the spread of bacteria,
Fig 3: Circuit connections

such as tuberculosis. For this reason, UVC lamps are
often called "germicidal" lamps.

This circuit is designed based on RC Circuit

UVC radiation has been shown to destroy the outer
protein coating of the SARS-Corona virus, which is a
different virus from the current SARS-CoV-2 virus. The
destruction ultimately leads to the deactivation of the
virus.

(resistor-capacitor circuit), when the limit switch is
closed the capacitor will charge. If the limit switch is
opened the capacitor will discharge. So when the
dustbin is closed the capacitor will discharge and it
flows through UVC LEDs. LEDs will be ON until the
capacitor completely discharges.
Discharge time calculation (LED ON Time)

BLOCK DIAGRAM

Discharge time of capacitor =5*R*C
(5*Resistance*capacitance)
= 5*330k ohms * 470 uF
= 775.5 seconds
= 12.925 Minutes
Due to losses, the practical Discharge time is around 7.5
Minutes
So LED’s will be ON for around 7.5 Minutes
Fig 2: Block diagram of UV Sterilizer dustbin
Sterilization time calculation
COMPONENTS USED
S.no

Components

Spec’s

1

UVC LED

3535UVC2-270 ( 270 nm )

2

Transistor

BC547 BTA

3

Resistors

10kohm, 330kohm’s

4

Capacitor

470 µF

5

Power supply

12 Volts

Intensity of Light
I = Power of LED / Surface area of cylinder
I = Watts / 2πrh+2πr2

Typically, LEDs emit a very narrow wavelength
band of radiation. Currently, available UV LEDs have
peak wavelengths at 265 nm, 273 nm, and 280 nm,
among

others.

One

advantage

of

LEDs

Each LED = 80mA*5v = 400 mW
As we are using 10 LEDs, total watts = 4000 mW = 4000
mJ/s

over

low-pressure mercury lamps is that they contain no
mercury.

UV Dose = I*T (mJ/cm2)
I – Intensity of UV
T – Expose time

Max UV Dose Required to kill all the germs
For 90% Sterilization – 111.0 mJ/cm2
For 99% Sterilization – 222.0 mJ/cm2
For 99.9% Sterilization – 333.0 mJ/cm2
When the bin is empty
Height = 30 cm
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Radius = 15 cm
I = Watts / 2πrh+2πr2
I = 4000mW / 2*(3.14)*(15)*(30) +2*(3.14)*(15)2
I = 4000/4241.15 mJ/cm2 s
I = 0.943 mJ/cm2 s

WORKING
If Dustbin is opened in between 7.5 minutes duration
when the UVC LED’s are ON, the switch will be in
CLOSED STATE and UVC LED’s will be OFF, this will
protect from UVC light falling onto human skin.

Expose time for 99.9% sterilization
T= UV Dose/Intensity of UV
T= 333 / 0.943
T= 353.12 seconds
T = 5.88 minutes
When the bin is full
Height = 5 cm
Radius = 15 cm
I = Watts / 2πrh+2πr2
I = 4000mW / 2*(3.14)*(15)*(5) +2*(3.14)*(15)2
I = 4000 / 1884.95 mJ/cm2 s
I = 2.122 mJ/cm2 s
Expose time for 99.9% sterilization
T= UV Dose/Intensity of UV
T= 333 / 2.122 seconds
T= 156 seconds
T = 2.615 minutes

Fig 5: UVC LED’s OFF when the dustbin is open in between
7.5 minutes time duration
Once the dustbin is closed the switch will be in Open
STATE and UVC LED’s will be ON for 7.5 minute. After
7.5 minutes UVC LED’s will automatically be turned

We reach 99.9% sterilization in 5.88 minutes when the

OFF

bin is empty, so LEDs need to be on for 5.88 minutes,
based on our practical implementation we are getting
7.5mins ON time for LEDs.
As the LEDs will be ON for more than 5.88 minutes we
are sterilizing more than 99.9%.
DESIGN
UVC Circuit is fixed to Dustbin Lid and UVC LED’s
are spread across the complete Bin lid so that the UV
light will spread over the bin. And the switch is placed
at the closing of the bin lid, if the bin lid is closed the

Fig 6: UVC LEDs ON for 7.5 minutes

switch will be in OPEN STATE and if the bin lid is open
the switch will be in CLOSED STATE.

Switch

Fig 4: UVC LED’s and Switch Arrangement on Bin Lid
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International Journal for Modern Trends in Science and Technology

SPECIFICATIONS

UV bins for all types of Sizes and harsh environments

Voltage

12 Volts

have been developed by Stonedge Technologies and

Power

24 Watts

Robotics Engineers.

Capacity

12 liter’s

Dimensions
28*28*32 cm
HIGHLIGHTS OF PRODUCT
 Reduce the spread of germs and viruses from the
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