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ABSTRACT

Introduction: The lockdown amid COVID-19 across various countries, the sealed borders and immobilize public is a danger to
the economy.

Nikhil Raj, Ankit Dasgotra, Vishal Kumar Singh, Surajit Mondal,
Abhishek Sharma, Jitendra K Pandey

Research and Deve[opmen’t Department, University of Petroleum and Energy Studies, Dehradun, India.

Objective: In the static scenario of the economy, it is of utmost priority to get the economy moving.

Methods: To mitigate the spread of coronavirus disinfection is a technology solution by using a secondary form of Ultraviolet —-C
(UVC) light exposure along with disinfectant spray.

Results: The taken consideration is not harming the human being and may be an effective way to prevent the further spread of
the COVID-19.

Conclusion: In this paper we aim to represent that using UVC along with disinfectant spray is one of the effective solution for
humans.This paper represents the way to do the same by using a secondary form of Ultra Violet - C (UVC) light exposure along

with disinfectant spray measures.
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INTRODUCTION

With the origin of coronavirus disease (COVID- 19) in Chi-
na in December 2019 and after observing the rate of the im-
pact, the WHO declared this disease as pandemic on March
11, 2020. Since then this disease has spread globally with
spontaneous transmission rate and infected more than 24.36
million confirmed cases and over 0.83 million fatalities all
over the globe.'? In Inda the lockdown was implemented by
the government on March 23 with little over 100 cases. Since
then the lockdown had continued for 3 months and then the
reopening was done in phases but the cases have gradually
increased. The spread of the disease has the emerging cases
of coronavirus in India are depicted in figure 1 which and the
numbers are still growing even after the mitigation measures
taken by the government to prevent the spread. The major
impact has been seen in Lifestyles of people and eduction
patterns has been impacted the most.> Due to this, people got
more concerned about safety.

The ultraviolet (UV) radiation are well known for its inacti-
vation approach on various types of microorganisms, virus

and UVC whose wavelength ranged from 200-280 nm can
be used in several medical applications and due to its highly
effective antimicrobial and antiviral properties it is being
used in the decontamination process.**> A low-pressure mer-
cury vapour arc lamp is used with a conventional UV lamp to
emit wavelength within the range of UVC.¢ The UVC radia-
tion does not generate any human health risks in comparison
to the conventional UV light.’

COVID-19 is a pandemic situation nowadays so many re-
searchers are focusing on this emerging topic and contrib-
uting their part in their respective field. Interdisciplinary
research is highly encouraged in this emerging situation re-
sulting in the proposal of new concepts, theories and meth-
ods towards the construction of healthy cities. In this article,
we are proposing an advanced preventive method for mass
disinfection using UVC scattering with disinfectant. This
methodology can be applied as an infection controlling tech-
niques inbuilt and transportation environments, such as of-
fices, hospitals, shopping malls, airline cabins, trains, buses,
cruise ships etc.
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The paper is structured in four segments. The first segment
describes the technological background of innovation. The
second segment describes the actual methodology for the
operation of the proposed system and its characteristics. The
last segment describes the conclusion of the proposed meth-
odology.

METHODS OF PREVENTION

The exponential increase in the number of COVID-19 cases
can be only controlled employing prevention, as there is no
direct treatment available to cure the disease. There is a vari-
ous advisory issued by the government to prevent the spread
of the virus. The entire economy of the country is paused.
As per the economists, a lethal impact and recession is on
its way to hit us and may result in more deadly impacts in
coming future. To reduce the impact of the same the mass
need to mobilize while protecting and preserving themselves
from the COVID-19. This is possible if we start integrating
the technological advancements in daily life instead of im-
mobilizing the nation and make them still. One of the key
technology resources may be UV radiation.

UV rays are considered an effective disinfectant. For dis-
infection UV light of short wavelength is used.®® The
wavelength ranges between 200 and 280 nanometres.'® The
process of disinfection is accomplished by ultraviolet ger-
micidal irradiation.'"'> Which either inactivate or destroys
the microorganism by attacking the base level, i.e. either
deoxyribonucleic acid (DNA) or ribonucleic acid (RNA)."
The base-level attack acts disabling the microorganism to
perform any further evolution by high-frequency UV light.

Although the UV rays are not safe for direct exposure to the
human, body but then also can be utilized in its secondary
form for large mass UV bathing. UV rays may be exposed
to the large gathering in secondary form. Mercury vapour
lamps can be an alternative to safe exposure of UV rays to
the human body.' It is a two-bulb assembly, where the inner
bulb generates the UV light and outer bulb filters the same
to make it usable for human needs in daily life. It produces
UVC radiation, whose absorption length is so small that it
does not penetrate the inner layer of human skin, rather kills
the microorganism and dead cells on the skin surface.!® The
graph of figure 2 shows the penetration length with increas-
ing wavelength. As the wavelength decreases the scattering
increases, which results in reduced penetration.

SYSTEM WORKING METHODOLOGY

Sensor networking plays an important role in processing as
the presence of individual or obstruction has to be detected
via scattering range. Figure 3 represents the sensor arrange-

ment with its scattering range that detects the human pres-
ence at its entry-level. Passive Infrared (PIR) sensor shall
be used to detect human motion. Sensor range can be scat-
tered in a circular pyramid shape, covering major pass by
gate area.

Two mercury-vapour or gas discharge lamps are installed as
shown in figure 4. These lamps produce ultraviolet C radia-
tion having a wavelength of 253 nm, flashed for a duration
of 3.4 milliseconds. The UVC shutter shall be operated at a
speed of 1/290 s. The wavelength and flash timing is so se-
lected that it does not penetrate the human skin. The angular
positioning of lamps is proposed as it maximizes the area
covered.

Disinfecting sprayers turns on automatically after lamp op-
eration. Specific pressure shall be operated in installed noz-
zles. That further reduces the possibility of any left out the
virus and thus transmission chances may be reduced largely.
Figure 5 shows nozzle spraying operation and its installa-
tion. It also covers maximum range same as mercury-vapour
lamps. The preferable disinfecting solution can be ethanol
having a maximum alcohol content of 70% and pressure is
set in a range of 4-8 bar. The single spray will consume ap-
proximately 12 ml of disinfectant collectively.

In case, crowd entrance took place in form of human or ob-
stacles (i.e. vehicles, etc.) then there is the possibility that
networking can have the irregular operation but our proposed
work can work effetely in these conditions too as shown in
figure 6.

CONCLUSION

The proposed method of disinfection is applied to all the
places where the people need to enter in mass and exist in
mass, for example, shopping malls, factories, schools, and
colleges etc. The arrangement can be done at the entrance
of large institutions and factories to give a UVC treated bath
and kill the microorganism of the mass simultaneously. The
steps can prevent the further spread of coronavirus on the
mass level. The system can make the economy going by op-
erating the industries and other institution by reducing the
spread of the virus. The methodology is designed keeping in
mind the dense crowd of Indian economy but is not limited
to any region. The same can be applied universally.
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Figure 1: Increasing Number of cases of Coronavirus in India.
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Figure 3: Representation of sensor installation with its scat-
tering range.

Figure 4: Representation of Sensor networking as mercury
lamps turned on sensing the human entry.
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Figure 5: Representation of installed nozzles/fins and its op-

erational scenario. _ _
Figure 6: Overall operational schematic of the proposed sys-

tem.
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