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Abstract:

The ongoing global pandemic caused by the novel coronavirus (SARS-CoV-2) has
underscored the critical importance of indoor air quality in mitigating the risk of airborne
transmission. As the virus can linger in indoor environments, proper ventilation strategies are
essential for reducing the concentration of infectious aerosols and ensuring a safer indoor
environment. This paper reviews various air quality strategies for ventilation systems to
address the challenges posed by the spread of the coronavirus.The paper first explores the
characteristics of airborne transmission of SARS-CoV-2 and the significance of indoor air
quality in preventing infection. It then discusses the job of ventilation frameworks in
moderating the gamble of transmission and gives an outline of various kinds of ventilation

frameworks generally utilized in structures.

Next, the paper delves into specific air quality strategies that can enhance the effectiveness of
ventilation systems in reducing viral load. These strategies include the use of high-efficiency
particulate air (HEPA) filters, ultraviolet (UV) germicidal irradiation, air purifiers, and the
optimization of ventilation rates. The effectiveness of each strategy is evaluated based on
existing research and practical considerations.Furthermore, the paper addresses challenges
and considerations associated with implementing these strategies in various indoor settings,
such as residential buildings, offices, schools, and healthcare facilities. It also discusses the

economic and energy implications of adopting advanced air quality technologies.
Introduction:

In indoor spaces, where individuals often share the same air for extended periods, effective

ventilation becomes a key strategy for mitigating the gamble of infection transmission.
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Ventilation frameworks, which incorporate cooling and central air (Warming, Ventilation,
and Cooling) frameworks, can altogether influence the scattering and expulsion of airborne
impurities, including infection loaded particles. Appropriately planned and kept up with
ventilation frameworks not just add to generally speaking Indoor Air Quality (IAQ) yet in
addition assume a pivotal part in limiting the convergence of respiratory beads, in this way

lessening the potential for COVID-19 transmission within enclosed spaces.

As of late, the World Wellbeing Association expressed that Coronavirus is
aworldwide pandemic. Thus, the World Prosperity Affiliation has revealed the main degree
of overall status and has constrained troubles and impediments in light of risks and threats to
prevent the transmission from getting Covid illness. The Coronavirus infection spread for
various reasons, and the particular explanations behind sending and spreading the infection
have not set in stone. The worldwide economy has weakened because of the fast spread of the
Covid, which has ended various modern, business, agrarian, and speculation exercises.
Toward the finish of 2019, the Covid (Coronavirus - 19) was found without precedent for
China, in Wuhan territory. In light of the coronavirus pandemic, this introduction examines
the significance of ventilation systems and emphasizes the necessity of air circulation,
filtration, and purification strategies. From increasing outdoor air intake to incorporating
advanced technologies like UV-C light, the utilization of ventilation systems becomes a key
element in the broader effort to create safer indoor environments and curb the spread of the
coronavirus. As we delve into the specific measures and technologies associated with
ventilation systems, it becomes clear that a comprehensive methodology is fundamental for
tending to the difficulties presented by the pandemic and guaranteeing the prosperity of
tenants in different indoor settings.

Air Filtration and Purification Strategies

The global coronavirus pandemic has emphasized the need for effective air filtration
and purification strategies within ventilation systems to minimize the risk of respiratory virus
transmission, particularly the SARS-CoV-2 virus causing COVID-19. Implementing
advanced filtration and purification technologies is crucial for enhancing the Indoor Air
Quality (IAQ) and creating safer indoor environments. Here are key strategies to optimize air

filtration and purification within ventilation systems:

1. Upgrade to High-Efficiency Particulate Air (HEPA) Filters:
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Replace standard filters with HEPA filters or equivalent high-efficiency filtration
technologies.HEPA filters are capable of capturing smaller particles, including respiratory
droplets containing viruses. Upgrading filtration systems enhances the overall effectiveness

of the ventilation system in reducing virus transmission.
2. Implement Filtration Units with UV-C Light:

Integrate UV-C light systems into air filtration units.UV-C light has germicidal properties
and can inactivate viruses. Combining UV-C light with air filtration provides a dual-layered

approach to reduce the concentration of infectious particles within the ventilation system.
3. Portable Air Purifiers with HEPA and UV-C:

Deploy portable air purifiers equipped with HEPA filters and UV-C light in specific
areas.Portable purifiers offer localized protection, especially in high-traffic or high-risk areas,

complementing the overall ventilation system.
4. Electrostatic Precipitators:

Consider electrostatic precipitators as an alternative or supplementary filtration
technology.Electrostatic precipitators use an electrostatic charge to trap particles, providing

an additional method to capture and remove contaminants from the air.
5. Activated Carbon Filters:

Integrate activated carbon filters into the filtration system.Activated carbon filters are
effective in removing odors, gases, and volatile organic compounds (VOCs), enhancing the

comprehensive purification of indoor air.
6. Regular Maintenance and Replacement:

Implement a routine maintenance schedule for filters and purification components.Regular
maintenance ensures that filters are clean and functioning optimally, preventing the buildup

of contaminants and maintaining peak purification efficiency.
7. Integration with HVAC Controls:

Integrate air filtration and purification controls with HVAC systems.Coordinated control
systems ensure seamless operation, balancing energy efficiency with effective virus

mitigation.

8. Consideration of Air Change Rates:
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Evaluate and adjust air change rates based on occupancy and environmental
conditions.Adapting ventilation rates contributes to energy efficiency while maintaining

optimal IAQ and purification effectiveness.

By incorporating these air filtration and purification strategies into ventilation systems,
indoor spaces can enhance their resilience against the spread of respiratory viruses, including
the global coronavirus. Customizing these measures based on the specific characteristics of
each indoor setting and staying informed about evolving guidelines from health authorities

ensures a comprehensive and effective approach.
Ventilation and coronavirus (COVID-19):

As we navigate the ongoing pandemic, optimizing ventilation strategies within various indoor
settings, including homes, offices, schools, and healthcare facilities, becomes integral to
curbing the spread of the coronavirus. By incorporating evidence-based air quality strategies,
we not only safeguard against the current pandemic but also establish resilient indoor
environments prepared to tackle future infectious threats. This comprehensive approach to
ventilation underscores its pivotal role in public health efforts to create safer and healthier
spaces amidst the global challenges posed by infectious diseases like COVID-19.

a. Individual non-centralized split A/C units b. Central split A/C units

Fig.1 Heat transfer cycle through the air conditioner

The illustrative planning can be used to investigate how air qualityalso known as indoor air
qualityis achieved. To deal with the emerging coronavirus situation and this study will
examine the 1AQ by further developing the ventilation cycle, cooling frameworks, and their
parts to mitigate and prevent the novel pandemic. According to a particular point of view on

the Covid pandemic's present status, the ebb and flow research looks at air quality by tending
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to and upgrading ventilation and cooling frameworks. The chart that continues in Fig. 1

ganders at how ventilation and cooling frameworks influence and improve indoor air quality.
Improving ventilation through air purity:

Air cleaning could be performed to get indoor air quality using two techniques: wet
and dry cleaning. There are numerous ways of cleaning the quality of destructive little
particles that spread infections and microorganisms and make people sick. The chart that
continues in Fig. 2 shows these systems. Air purifiers are used for by far most different
purposes. Specific sorts of air purifiers, for example, help dispose of dust and residue in
homes to make the air more clean. This cheers individuals with fever and different
sensitivities up. Air purifiers are used in medical clinics and special care workplaces to keep
the air around them clean and lessen the spread of pollutants that may be in the ventilation

framework.
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Fig.2 Block diagram of air purification systems
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Air purifiers are utilized for the majority various purposes. Specialized kinds of air
purifiers, for instance, help get rid of pollen and dust in homes to make the air cleaner. This
makes people with fever and other allergies feel better. Different substances can likewise be
added to modify the thickness of the water, either to guarantee polarization or to bring

undesirable substances out of sight to be dealt.
Classification of HVAC systems:

In light of changing and controlling how much return air and cleansing it at the return
highlight guarantee that the infection conveying poisons are taken out, the way that most of

cooling frameworks work on the return air cycle should be reevaluated. Of course, it is more
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astute to close the spot of return air and supplant it with opening windows at reaches to get
typical air on account of pandemic Covid. HVACsystems can be broken down into different
groups based on a variety of factors, such as the kind of equipment used and how it is
distributed. method, and the purpose of the system. Here are common classifications of
HVAC systems:

1. Based on Equipment Type:
- Heating Systems:
- Furnaces: Use gas, oil, or electricity to generate heat.
- Boilers: Heat water to produce steam or hot water for heating.
- Heat Pumps: Transfer heat from one space to another using refrigerant.
- Cooling Systems:
- Air Conditioners: Remove heat from indoor air using refrigerant.
- Chillers: Cool water or another fluid for air conditioning or process cooling.
- Ventilation Systems:
- Air Handlers: Distribute conditioned air throughout the building.
- Exhaust Fans: Remove stale air or contaminants from specific areas.
2. Based on Distribution Method:
- Forced Air Systems:
- Distribute air through ductwork using fans.
- Transfer heat directly to surfaces or objects in a space.
- Hydronic Systems:
- Use water or other liquids for heating or cooling.
- Provide heating and cooling without the need for ductwork.
3. Based on Purpose:

- Residential HVAC Systems:
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- Designed for single-family homes and small multi-family buildings.
- Designed for larger buildings, such as offices, malls, and hotels.
- Industrial HVAC Systems:
- Customized systems for industrial facilities, factories, and warehouses.
- Designed for specific environments, such as clean rooms or data centers.
4. Based on Operation:
- Single-Zone Systems:
- Serve one specific area or room.
- Multi-Zone Systems:
- Serve multiple areas or rooms independently.
- Variable Air Volume (VAV) Systems:
- Adjust the air volume in response to varying load conditions.
- Constant Air Volume (CAV) Systems:
- Maintain a consistent air volume regardless of load conditions.
5. Based on Energy Source:
- Electric HVAC Systems:
- Rely on electricity for heating, cooling, and ventilation.
- Use natural gas or propane for heating.
6. Based on System Complexity:
- Simple HVAC Systems:
- Typically found in smaller residential or commercial buildings.

- Incorporate advanced control systems and automation, often in large commercial or

industrial buildings.
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Fig.3 Physical classifications of air conditioning systems

Each classification enjoys its own benefits and contemplations, and the decision of air
conditioning framework relies upon elements like structure size, reason, environment, energy
effectiveness objectives, and financial plan limitations. A building's and its occupants'
specific requirements should guide the HVAC system's design and selection. The discoveries

showed that the extra channels perform 7.6 times better compared to standard channels.
HVAC and coronavirus:

The utilization of air as an intensity move medium from a bothersome area to a
molded space is the foundation of air conditioning (Peter et al., 2020). Residents' activity
levels, health, and resistance to the coronavirus infection decrease as a result of the
unconditioned spaces, especially at this time.Therefore, it isn't prescribed to cripple central
air frameworks to decrease the spread of infections. Central air frameworks can lessen the
grouping of Coronavirus in the air and, accordingly, the gamble of its transmission through
the air by sifting and ventilating the air. By working in filtration with focal air structures, air
supply systems can reduce disease transmission (Cooling and, 2020). Focal air structures
control temperature, moistness, velocity at satisfactory levels, and the air supply major areas
of strength for from and buildup to get a lot of external air — a fundamental requirement for
human solace in the late spring and winter. With the improvement of the new Crown
pandemic (Coronavirus) and its spread by and large with gigantic number of diseases and
passings in view of this pandemic, cooling has transformed into a critical and basic part in
diminishing and hindering the spread of this disease. It is necessary to examine the HVAC
systems and determine whether or not they are suitable for the latest pandemic case due to the

new situation of the coronavirus spreading.
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Consequently, prior to the outbreak of this pandemic, it is necessary to examine the
development and plan to decide if they adversely affect them. COVID-19 traces were
discovered in a hospital's central air conditioning duct. Proposing that the Covid could spread
around structures by means of cooling frameworks or even draft channels. 2020). The
researchers were persuaded to think that the Covid could spread all the more rapidly through
cooling frameworks by the discoveries. Swab examination of the rooms of the three Covid
patients at the Singapore Public Community for Irresistible Infections uncovered that the
Coronavirus. Especially regarding their potential role in the transmission of the virus within

indoor environments. Here are key points related to HVAC systems and the coronavirus:
1. Airborne Transmission Concerns:

The primary mode of transmission for the coronavirus is through respiratory beads removed
when a contaminated individual discussions, hacks, or wheezes. Additionally, there is
increasing evidence of airborne transmission, in which smaller particles (aerosols) can persist
in the air for an extended period of time. period.Well-designed and properly maintained
ventilation systems play a crucial role in minimizing the concentration of airborne
contaminants, including viruses, within indoor spaces. Adequate ventilation helps dilute and
remove potentially infectious particles.

2. Filtration and Purification:

Upgrading HVAC systems with high-efficiency particulate air (HEPA) filters and air
purification technologies, such as UV-C light, can enhance their ability to capture and
inactivate viruses.Increasing the number of air changes per hour in a space through the
HVAC system helps reduce the concentration of airborne particles, thereby lowering the risk

of viral transmission.
3. Humidity Control:

Maintaining indoor humidity levels within the recommended range (30-60%) may impact the
viability of viruses. However, extreme humidity conditions should be avoided to prevent
other indoor air quality issues.HVAC systems can be adjusted based on occupancy levels and
social distancing requirements. Smart HVAC controls can optimize ventilation rates

according to the number of occupants in a space.

4. Regular Maintenance:
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Standard assessment and upkeep of central air frameworks are pivotal to guarantee their ideal
presentation. This incorporates cleaning channels, investigating pipes, and guaranteeing that
ventilation parts are working appropriately. Direction on central air frameworks and
Coronavirus moderation is given by prosperity affiliations like the World Prosperity
Affiliation (WHO) and the Networks for Irresistible avoidance and Countering (CDC).

Following their recommendations is important for creating safer indoor environments.
5. Localized Ventilation:

In areas where individuals are in close proximity, such as offices or classrooms, localized
ventilation solutions, such as portable air purifiers, can be considered to complement the
main HVAC system.Increasing the intake of outdoor air into the ventilation system is a
fundamental strategy to dilute indoor air and reduce the concentration of contaminants.It's
essential for building owners, facility managers, and HVAC professionals to consider these
factors and implement appropriate measures to minimize the risk of airborne transmission of
the coronavirus within indoor spaces. Regular updates and adherence to guidelines from
health authorities are crucial as our understanding of the virus and mitigation strategies

evolves.
Conclusions and guidelines:

In conclusion, addressing the challenges posed by the global spread of the coronavirus
necessitates a comprehensive approach to indoor air quality, with a particular focus on
ventilation systems. The ongoing pandemic has accentuated the critical role that indoor
environments play in the transmission of irresistible specialists, underlining the requirement
for viable air quality systems. This survey has investigated different air quality procedures for
ventilation frameworks, perceiving the meaning of relieving airborne transmission of SARS-
CoV-2. The execution of high-effectiveness particulate air (HEPA) channels, bright (UV),
germicidal irradiation, air purifiers, and optimized ventilation rates emerges as crucial

components in reducing viral load and enhancing overall indoor air quality.

However, the deployment of these strategies comes with challenges, including economic
considerations, energy implications, and the need for tailored approaches in diverse indoor
settings. As decision-makers evaluate and implement air quality interventions, they must
strike a balance between effectiveness, feasibility, and sustainability. The findings presented
in this paper underscore the importance of informed decision-making, evidence-based

practices, and ongoing research to continually refine and optimize air quality strategies.
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Collaborative efforts between public health authorities, building owners, engineers, and
policymakers are essential to develop guidelines and standards that can be adapted to various

contexts and effectively contribute to the global effort.

In navigating the complexities of the ongoing pandemic and future health challenges,
prioritizing indoor air quality through well-designed ventilation systems and strategic
interventions is crucial. By doing so, we can create safer, healthier indoor environments that
play a pivotal role in preventing the transmission of not only the current coronavirus but also

future infectious threats.
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