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ABSTRACT 

Adequate free flow of air into buildings can reduce the spread of infection in 

built environment settings. Natural ventilation is one of the harmonize effective 

environmental measures that reduce the risk of the spread of infections. The 

paper illustrated various means of ventilation which include Mechanical 

ventilation, Natural ventilation, and Mixed-mode ventilation systems that 

govern an effective system to control infection in buildings. These also lead to 

social distancing, Methods for calculating social distancing occupant loads, 

Other factors considered, Increased personal space in public spaces, private 

spaces. Creating Safe/Sustainable Spaces, and the expected change of buildings 

materials in post-COVID-19 safety and well-being. Sustainability in the future 

of architectural design and building materials explores the design Responses in 

Post-COVID-19, social distances, and description of the basic principles of 

designs, constructions, operations, and maintenances. 

Key words: Ventilation, Social distance, Architecture, Design,Building 

 

 PREAMBLES 

The COVID-19 pandemic was originated in 2019, making many occupants 

unstable in the society living every individual in a dilemma. a big reaction from 

the challenge designed for public and private space with many projects 

proposed which created emergency responses to social distancing. As the 

COVID-19 pandemic is slowly distracting the built environment, everyone is 

reacting to new realities. Gradually, people’s are trying to adopt to a new way 

of life. This new way of life has affected everything from our common travel 

patterns in masstransit busses and trains to social way of life. It creates a shift 
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to the way things are done, changes in our thinking, and change in our 

priorities/demands making us have a total rethink about our environment, these 

react and anticipate a relatively future environment and offer a solution on new 

ideas towards the pyridine shift in our thinking towards building more 

sustainable cities and communities that will develop in an orderly by improving 

the quality of human life in man’s tangible environment. This can be further 

achieved through ensuring Orderly development; Convenience and Comfort; 

Safety; and aesthetics. Our mode of building and trype of structures will now 

change. The challenge is reconciling the need for a long-term architectural plan 

with the pandemic's ongoing unknowability, it also brought the whirl of the 

culture industry to a halt. Post pandemic architecture will require a large shift 

in attitude and ideology. The virus/pandemics is not simply a health crisis; it is 

also a design problem, we need to respond robustly, proffering, and prescribing 

possible design solutions to adapt to the pandemics, our building might need be 

COVID-compliant and COVID-friendly. 

 

Research Objectives 

The objectives of this study appraise the concept of ventilation in relation social 

distancing in architectural design for the safety and well being of occupant. 

 

Research Method 

The metod adopted in this study is to review literature on the concept of 

ventilation, social distancing and it calculation concepts as well as considering 

the response factors for design sustainability, and the outline of post COVID-

19 design responses.   

 

Concept of ventilation 

Several authors and scholars have attempted to explain or define ventilation,  

✓ Wikipedia sees it as, ‘it is the movement of air between the environment and 

the lungs via inhalation and exhalation’.  

✓ Ashra, (2005), defines ventilation as, the exchange of air between the lungs and 

the atmosphere so that oxygen can be exchanged for carbon dioxide in the 

alveoli, (i.e the tiny air sac in the lungs).  

✓ While architecture defines ventilation as the “intentional introduction of 

outdoor air into space”.   
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✓ But we define it as a passive free flow of air from natural or artificial 

occurrences to the environment or space.  

Ventilation as explained by Shaqe, is used in other to control and regulate the 

indoor air quality, regulate the temperature in and out, and also control the 

humidity in other to ensure thermal comfort, satisfaction with other aspects of 

our environment. A fragrance good environment is a result of good ventilation. 

It also contributes to the good health and comfort of the building. Ventilation 

can be generally identified in two basic classes, as follows; mechanical 

ventilation, natural ventilation, or mixed-mode ventilation (hybrid ventilation). 

 

Mechanical ventilation 

Mechanical Ventilation can be reffered to as the supply of air into a building 

through the aid of fans exchanging outdoor and indoor air in and out of a 

building in other to ensure equal air movement/circulation within a building,  

 

Natural ventilation 

This is a deliberate means of ensuring air movement through the natural process 

of creating openings within a building such as; louvers, doors, and windows. it 

depends entirely on a true passive physical observable fact; such as wind 

pressure. The wind makes use of the normal natural forces to provide air within 

an enclosure, say a building or structure. The pressures generated depends on 

the heated air within the building involved. 

This type of ventilation benefits in several ways such as  

✓ Reduction of greenhouse gas emissions 

✓ Improved passive Indoor air quality (IAQ) 

✓ it saves energy 

✓ Reduces housing illness usually linked to Buildings. 

✓ The output of workers increased  

 

Mixed-mode ventilation systems 

This includes the application of both artificial and normal processes. This means 

that both processes can be used together or as may be required during a specific 

time of need. It should be pointed out here that the natural process depends 

mostly on climatic factors, there will be the need to combine both at some time 

when the need arises due to inadequacy of air in circulation. 
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Social distancing 

Social distancing is a term commonly used during thiscovid-19 pandemic to 

mean spacing or gap kept between one person to another with a minimum of 

two meters or six feet outside of your home. The constant usage of this term has 

an impact on the the occupation of indoor/outdoor spaces, parks, and 

restaurants. 

During this COVID-19 pandemic outbreak, the Centers for Disease Control and 

Prevention laid down some basic guides towards ensuring safety. They include; 

the practicing of social distancing by keeping a distance of at least 6 feet 

between people outside your home, avoiding gathering in a group of more than 

twenty people, these guidelines have changed the way of life of many occupants 

either public or private buildings. 

Methods for calculating social distancing occupant loads 

To ensure the maintenance of social distancing, it was advised through the use 

of environmental design by converting the CDC's two-meter (6 feet) social 

distancing rules/separation criteria to occupant load by simply calculate the 

circumference of a circle with a radius of 6 feet, which is equal to approximately 

113 square feet per person.  

 

Other factors of consideration: 

Alagoz, et al, 2020, reported that the number, placement, and capacity of exits 

are based on more than just occupant load. The type of occupancy and use of a 

building, travel distance, and remoteness or separation of exits are examples of 

other factors typically considered when designing a building, Alagoz, et al, 

2020. 

There is a need to adopt measures towards regulating the number of people 

within any particular space. This can be done by regulating the occupancy rate 

in an area or building. 

 

Creating Safe, Sustainable Spaces: How Building Materials Will Evolve 

Post COVID-19 

COVID-19 has inevitably changed the spaces we use the most. How Architects, 

Designers, and Builders best prepare the building materials we use are key. 
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Traditional building materials are gradually being phased out and replaced by 

better and more advanced ones. They can withstand the effect of weather and 

more protective in times of emergencies. They are different from the normal 

common material in usagebecause they are mainly designed with some special 

properties that can be regulated through reflex actions such as: temperature; 

magnetic or electric fields; and water moisture.   

Rapid advancements in smart building materials like Smart Glass are improving 

building safety and sustainability standards worldwide, with adoption set to 

increase dramatically after the COVID-19 outbreak. From alloys to metals and 

glass, the global smart materials market is poised to grow $48.48 billion 

between 2020 and 2024. 

Architects, designers, and builders should start thinking about the aftermath of 

this rapidly spreading virus now and how it will transform the spaces we’ve 

become so accustomed to. Once this pandemic is over (and we’re positive it 

will be soon!), there are many new ways smarter building materials including 

smart glass can equip us for a brighter and more stable future in built 

environments. 

 

 Safety & Well-being 

Our most vital public spaces such as hospitals and healthcare facilities will take 

the spotlight following the coronavirus outbreak. There is already a newfound 

focus on how to best create easy to sterilize entrances, interiors and exits 

through sanitize tunnel while ensuring environments boost well-being and 

optimize healing. In these spaces, switchable glass partitions can replace 

curtains to help stop the spread of infection. Switchable glass partitions are an 

example of a smart material, as it’s glass that is activated to change transparency 

with electricity. These types of partitions are more hygienic than curtains, while 

also providing the option for privacy when needed, helping doctors and nurses 

check on patients quickly, while at the same time allowing patients to rest and 

heal in a private setting. In the plumbing space, shape memory alloys (SMA) 

are another emerging smart building material contributions towards improved 

safety standards.  

 

Sustainability 

A bittersweet silver lining to the COVID-19 outbreak is the reduction of levels 

of pollution across the globe. We have a large part to play in reducing our carbon 

footprint. Fortunately, the types of smart building materials we use going 
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forward can help. Switchable glass installed or applied to a building's facade 

can contribute to reducing energy consumption. To make homes and large 

commercial buildings more energy-efficient, solar control PDLC films can be 

used on doors, windows, and partitions to block Infra-Ray light which creates 

heat. SPD, another type of active glass smart material, can be used to shade. 

SPD blocks up to 99.5% of incoming natural or artificial light within seconds 

of shifting voltage. Both such building materials keep spaces cool, in turn, 

lowering HVAC costs and creating greener buildings.  

The low-E glass prevents energy loss by creating a "thermal barrier". 

Switchable glass technologies paired with Low-E glass can further optimize 

spaces and make them smarter. Modernize notes that smart glass has the 

potential to save a building owner 20% of energy costs. 

Even those very common building materials such as; cement, have now been 

improved and are now growing sustainability potential. However in recent 

years, many techniques are improving the piezoelectric capacity of a cement-

based composite including adding carbon fibers into cement paste and forming 

a new composite through incorporating lead zirconated titan ate (PZT). These 

advanced methods for improving the energy harvesting potential of cement are 

paving the way for more renewable and sustainable buildings. 

Fast-forward to the future and we can even see PDLC smart glass or SPD smart 

glass combined with translucent concrete. Translucent concrete is made just like 

regular concrete, except it’s infused by plastic or quartz fibers. The result means 

daylight can be scattered throughout the building, offering energy efficiency 

and sustainability. Paired with a layer of smart glass film applied to the interior 

face of the translucent concrete, a wall could essentially switch off on demand. 

Smart building materials represent a large and still widening group of materials 

with growing interest for architects, designers, and builders. With new 

applications and improvements being developed every day, the future of public 

safety and sustainability post-COVID-19 rests in our hands. Gauze’s LCG (light 

control glass) technology allows the glass to change from transparent to opaque 

for privacy, custom shading, and solar control in the spaces where we spend the 

most time.  

 

Using Antimicrobial Materials 

As times are changing, buildings and materials for construction must change 

with time. Bouruiba,(2020) reported that the use of antimicrobial building 
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materials will ensure in future design, that buildings are not only durablke but 

can withstand the test of time and also add to aresthetic beauty both in and out 

of the building.  

 

The future of architectural design 

This is an opportunity to rethink everything, how architects should design 

buildings, cities, and communities managers (Architects and Planners)  must 

improve the quality of their environment and by implication, human life in the 

tangible environment. This could be achied through Preventing mixed 

development in which noise disturbs the peace of the environment. When this 

is adheared to, Orderly development; Convenience and Comfort; Safety; and 

Beauty of the environment is guaranteed. 

The rapid growth of our settlements, particularly urban areas need to be 

controlled to prevent chaotic and haphazard physical growth and development, 

which certainly takes place in the absence of any adequate development control 

measure. This makes it difficult for accessibility and produces un uncodinated 

living environment for living and working. As bot architects and Planners, our 

advovcacy is for a harmonious environment with nature. Sustainable 

development will further consolidate this and make it possible for projects will 

become more self-sufficient.  

For the long-range impact, this will change facilities management, information 

technology, and human resources management techniques. Most 

neghbourhoods are designed to have three types of densities to accommodate 

diverse group of income. buildings are so designed in line with these type of 

densities. Their densities are then used in estimating the minimum number of 

exits points such as; doors, stairs, etc., that is required in times of emergencies 

to evacuate people. Density is the number of objects per unit space. It is vital to 

planning and environmentalists because  

• it helps in reducing congestion. 

• It is a sound method of development control but fails to take account of the sizes 

of rooms.  

There are generally two types of densities viz: 

• Residential density and 

• Non- Residential density 
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In other to determine the number of peersons per habitable rooms or building, 

net residential density is used. This is the total floor area divided by the total 

site area plus the half area of adjoining roads. It is calculated using the Floor 

Space Index (FSI) 

 

Responses in Post-COVID-19 Design 

➢ Flexibility and agility of space 

➢ Compartmentalization of space 

➢ Reinterpret the concept of co-dependence in design 

➢ Adopt a nontraditional spatial arrangement 

➢ Delineating floor spatial configurations with different color and texture, with 

flexible seating options 

➢ Designs include breakout pods off high-traffic areas that can serve as an escape 

for those who feel overstimulated 

➢ Emphasis on human experience and human interaction, and how it 

informs/facilitates form in our design 

➢ A building should be more intensely responsive to their local setting 

Increased Personal Space in Public Spaces  

The general planning standards for the design of public space varies greatly 

from locality to locality and in some cases culture and region. This has a great 

inpact on design of open spaces.,  

We spend up to 90% of our lives in buildings. 

• It's where we're born, raised, and educated 

• It's where we eat, sleep, and enjoy ourselves. 

• It's where we work, develop, and prosper. 

Buildings are at the heart of our lives. It's time to expect more and make 

buildings smart. 

• Smart Buildings interact, they learn, they adapt, actively contributing to 

comfort, actively contributing to efficiency, actively contributing to resiliency, 

actively contributing to the safety 

Smart Buildings provide a perfect place, create a competitive edge, and care for 

the people in them. 

 

Conclusion and Recommendation 
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This paper explore the concepts of ventilation and their various sources as well 

as it benefits. Social distancing and it calculation parameters in architectural 

design were equally highlited. Other factors of consideration in relation to 

design sustainability, safety and weel-being were reviewed. From the foregoing, 

it can be concluded that ventilation and social distancing are key factors of 

consideration in architectural design at post COVID-19 pandemic period, 

therefore, recommended that design professionals should always inculcate these 

factors in their design parameter.  
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