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I. Introduction

Today, the High Council for Public Health (HCPH) insists on the importance of cleaning of outdoor and indoor
public environments. In fact, it is necessary to control the transmission of the virus and thus prevent a possible
other epidemic wave [1]. Especially the exceptional situation the world is going through with COVID 19
pandemic. The COVID-19 pandemic is devastating. Its spread can be slowed down by following the infection
control practices and by using a sustainable system to disinfect and sterilize outgoing and incoming people in
areas that must work in hygienic conditions such as: hospitals, establishments, laboratories, schools [2, 3-8]. To
prevent against the propagation of this virus, authorities direct their research to prevention program against the
Corona virus. One of these programs is the installation of disinfection tunnels. The first one was installed in
China [9]. This was imitated by other countries [10-11]. In Algeria, the first “disinfection tunnel” of this kind
was launched in April, 2020, at the entrance of the Association of Renewable Energies and Sustainable
Development of Sidi Bel Abbes. Other new walk tunnels have succeeded that of Sidi Bel Abbes [12].

Nowadays, the current interest of renewable energies is due to government awareness. At the same time to fight
against the CO, emissions and new epidemic of Corona, photovoltaic solar energy [13] is considered as an
essential device in this area.

In this work, we combined the solar photovoltaic energy to the disinfection. The sustainable unit works with the
principle of eliminating harmful bacteria that they transport people. Indeed, Disinfection is done by misting low
pressure of the disinfectant product, flow rate and particle size, nozzle positions, and duration of disinfection.
These parameters are sized to ensure even distribution of the disinfectant.
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I1.Design and work of Disinfection Tunnel

In this work, we combined the solar photovoltaic energy in the disinfection tunnel to use it as a source of energy
for the triggering of the pump of the disinfectant liquid spraying circuit and the detector (photocells) of the
passage of the persons or of equipment. The sustainable unit works with the principle of eliminating harmful
bacteria that they transport people.

The structure of the unit is made of aluminum, stainless steels or other non-corrosive material. These materials
allow a better stability. This unit is mobile, with four wheels equipped with a braking system, to facilitate its
movement and its positioning in complete safety. These tunnels are equipped with infrared sensor which
activates the pump of the disinfectant liquid spraying circuit and the detector when a person accesses [14].
Essentially spray is a mist of sodium hypochlorite solution or Sodium bicarbonate solution (distilled white
vinegar; soften clothes without harsh chemicals. Vinegar is inexpensive, and it is safe. It contains no tannins
“patural plant dyes” that can stain clothes [15] in order to clean, to disinfect and to neutralize odors. A
temperature sensor can also be installed at the entrance to ensure the feverish state of the person passing through
the disinfection unit, as shown in figure 1.
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Figure 1 : Schematic representation Sustainable Disinfection Tunnel (SDT)

1. Solar system model

The aim of the autonomous solar system is to provide electrical power everywhere and at any time to secure
sensitive devices when the network fails. The size of the system varies greatly depending on consumption and
geographic location.

1.1. Contents of the solar kit

e Two polycrystalline solar panels 150W - 12V: A 150W solar panel is easily power most of rechargeable
batteries. These draw very little power from the battery and are known to be longer-lasting.

e Specific solar cable between the panel and the regulator: The recommendation is to use standard wire.
Since there are several conductors in a single run, stranded wire offers better conductivity.

e Solar regulator 30A - 12/24 V.

e Two sealed slow discharge batteries, 12 V - 110 Ah: Sealed lead acid batteries can have a design life of
anywhere from 3 — 5 years.

e Inverter which converts 24 V DC (Direct Current - DC) from the battery to 220 V (Alternating Current
- AC) identical to the network.

e Protection box that can accommodate up to 4 circuit breakers, 2 circuit breakers at 16A and another one
at 10 A are integrated in the Kit to protect the panel, the battery for 24 Voupu. A circuit breaker can be
added for an inverter.
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Figure 2 : Cable Schematics of the solar system

Table 1 presents the consumed energies of some components used in disinfection tunnels. This equipment does
not consume a lot of energy.

Device Energies (Wh)
Water Pump (motor) 370 w x 4 hours
2 Spots (LED) 12 w x 4 hours

The prototype is equipped with a sensor that detects the person and to launch a disinfection automatic in order to
control the consumption of disinfectant product.

II1. Conclusion

The COVID-19 pandemic is devastating, but by following infection control practices and instructions issued
from authorities, its spread can be slowed down.

This work presents the sustainable disinfection tunnel (SDT) by using renewable energies (solar energy). It was
put at the entrance of the Association of Renewable Energies and Sustainable Development of Sidi Bel Abbes.

It can try and prevent the spread of any possible epidemic crisis. The tunel can disinfect a person fully in a time
span less than 15 seconds and the used solution is completely harmless. This structure will allow a total and
homogeneous disinfection of people in terms of safety from the external environment. This project needs a
moderate budget.

Acknowledgements
The authors would like to thank the Association of Renewable Energies and Sustainable Development of
Sidi Bel Abbes for technical support.

References

[1] World Health Organization: Naming the coronavirus disease (COVID19) and the virus that causes it.
Available at: https://www.who.int/

[2] Nabih, M, L., and S, Al Tabbah., "Coronavirus Disease 2019 (COVID-19): Prevention and Disinfection",
International Journal of Biology and Medicine, pp.10-14, 2020.

124


https://www.who.int/

Algerian Journal of Renewable Energy and Sustainable Development 4(2) 2020: 122-125, doi: 10.46657/ajresd.2022.4.2.1

DOI: 10.36811/ijbm.2020.110019

[3] Rutala, WA., Weber, DJ., "An overview of disinfection and sterilization", Disinfection, Sterilization and
Antisepsis: Principles, Practices, Current Issues, New Research, and New Technologies, Association for
Professionals in Infection Control and Epidemiology, Washington DC, pp.18-83, 2010.

[4] Recommendations on Chemical Safety for Cleaning and Disinfection Supplies, Bulletin of Pan American
Health Organization; Communicable Diseases and Environmental Determinants of Health
(CDE) (Washington, D.C., PAHO, (2020).

[5] "The use of tunnels and other technologies for disinfection of humans using chemical aspersion or UV-C
LIGHT", Pan American Health Organization (2020).

[6] Algerian Ministry of Health, Population and Reform of hospitals (2020). http://www.sante.gov.dz/

[7] COVID-19 Prevention: Cleaning and Disinfection Protocol, W Environmental Health & Safety (2022).

[8] Liu J, Liao X, Qian S. "Community transmission of severe acute respiratory syndrome coronavirus 2",
Shenzhen, China, Emerg Infect Dis (2020).

[9] Thibaud, D., and Isabelle, E., "The COVID-19 crisis and the rise of the European Centre for Disease
Prevention and Control (ECDC) ". West European Politics; Taylor & Francis Group, vol. 44, pp. 1376-1400
(2021).

[10] Ibrahim, M., "First Virtual Fair in Science Technology & Innovation face to COVID-19 pandemic",

Tunisian R&D platform, (2020). https://youtu.be/uCHvLw75dyA

[11] POSITION STATEMENT: The use of disinfection tunnels or disinfectant spraying of human, Safeguarding
Africa’s Health, Africa centres for disease control and prevention and the infection control Africa network
(2020).

[12] Sahouane, N., Necaibia, A., "Un tunnel de désinfection intelligent dédié aux personnels de santé pour faire
face a la pandémie COVID 19",

[13] Tahiri, F., Bekraoui, F., Boussaid I., Ouledali, O., Harrouz A., Direct Torque Control (DTC) SVM
Predictive of a PMSM powered by a photovoltaic source. Algerian Journal of Renewable Energy and
Sustainable Development, 2019, 1(1), 1-7. https://doi.org/10.46657/ajresd.2019.1.1.1.

[14] Manisha, B., RImjhim, K., Archana, A., Shubh, MS., Pallab, R., "Disinfection tunnels (DT): potentially
counterproductive in the context of a prolonged pandemic", JMIR Public Health and Surveillance (2020).

[15] https://doctor.ndtv.com/living-healthy/top-5-healthiest-vinegars-you-should-stock-1787796.

125


https://iris.paho.org/handle/10665.2/52190
https://youtu.be/uCHvLw75dyA
https://doi.org/10.46657/ajresd.2019.1.1.1

