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Many studies have shown that gym users become 
increasingly susceptible to contaminated air during 
exercise. Workouts encourage individuals to breathe 
through their mouth, as opposed to the nasalpassage, 
thus encouraging particulate matter to become deposited 
in the deeper and smaller passageways of an individual’s 
lungs, the areas associated with the greatest risk of 
infection transmission. Studies have found that those 
engaging in more intense exercise inhale between 
40-80% more  contaminants. Even ‘moderate intensity’ 
exercise encourages particulate deposition within 
airways of up to 5x more than someone present 
within the same setting but not exercising.

01. 
PERFORMANCE
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Research shows that during sleep, individuals breathe 
passively and are exposed to potentially thousands of toxic 
chemicals suspended within their air for 7-8 hours per day. Studies
have observed a clear relationship between particulate matter (PM10)  
concentrations and the Apnea Hypopnea Index (AHI), showing 
increased occurrences of sleep apnoea (interruptions of normal 
breathing) during the sleeping process of those exposed to high levels of 
contaminants within the bedroom. Poor air quality can, therefore, have 
detrimental effects upon sleep quality, thus leading to compromised 
recovery times. Air purification decreases levels of air pollution and 
therefore improves in-sleep recovery. 

02. 
RECOVERY
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03.
PROTECTION

Studies have found that human occupation within the gym setting 
leads to a 900% increase in PM10 concentrations as compared to 

when the gym was closed. This is particularly concerning given that 
even low levels of contaminants throughout the indoor air are 

associated with high exposure risks and thus harmful effects on 
human health. Such an environment provides a particular hotspot 

for the transmission of viruses, including the SARS-CoV-2 virus 
responsible for widespread fear. Improving Indoor air quality, 

therefore, is not only important for prevention of disease, but it also 
enhances the participant's overall experience within the gym 

by reducing particulate matter concentrations commonly found 
within the gym-setting. 

04



MedicAir® offers a unique solution for purification and 
filtration of air, improving air quality and reducing the 
incidence of suspended viruses, bacteria and numerous 
other harmful contaminants commonly found throughout 
indoor air.

The MedicAir® unit utilises a custom engineered five-stage 
air purification process and has a potential throughput of 
over 600m^3, operating at a maximum of only 60db. 

Our innovative ‘ReAKT’ technology system prolongs filter 
life and our ‘self-change’ filters ensure there are no 
expensive engineer call-outs for routine maintenance.

Our combination of filters also helps to eliminate odours, 
formaldehyde and other volatile organic compounds from 
the indoor setting, providing an enhanced indoor 
breathing environment. 

The anti-bacterial coated HEPA-13 filter has a market-
leading 6.7m^2 surface area and filters out 99.97% of all 
particles down to 0.3 microns, whilst our activated carbon 
layer removes harmful VOCs and odours, before our 24W 
virus-killing UVC bulb eliminates viruses and other 
microscopic contaminants. 

04. 
TECHNOLOGY
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05.
ABOUT US

Assembled here in the UK, MedicAir® utilises medical 
grade purification technology that is used in thousands of 

hospitals, medical and dental facilities throughout 
the UK, Europe and Worldwide. 

We understand the importance of minimising 
downtime and respond rapidly to any queries. 
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01. Abstract 

Exposure to low indoor air quality (IAQ) is particularly 
likely within the gym environment for a number of 
reasons. Firstly, gyms tend to be busy places with
high levels of human occupation, one study, for 
example, found that human occupation within the 
gym setting led to a 900% increase in PM10 
concentrations as compared to when the gym was 
closed1. Further, particle resuspension is common 
throughout gyms as surfaces are to be regularly 
touched in order to allow users to engage in their 
workout actively2. This is particularly concerning 
given that even low levels of air pollution contami-
nants are associated with high exposure risks and 
thus harmful effects on human health3. 
Air Purication has been shown to provide signicant 
reductions in air contamination, providing air that is 
healthier to breathe, generating numerous health and 
performance benefits.

02. Susceptibility to poor IAQ within a gym-setting

Many studies have also shown that gym users 
become increasingly susceptible to contaminated air 
the more intensely they workout.`The metabolic 
response to physical exercise exposes the body to 
the greatest amount of pollutants, since the increase 
in respiratory ventilation per minute during exercise 
results in the inhalation of a greater amount of air and 
consequently of pollutants present in the air'4. 

Workouts encourage individuals to breathe through 
their mouth, instead of the typical nasal passage thus 
encouraging particulate matter to become deposited 

on deeper and smaller passageways of the lungs, 
the areas associated with the greatest risk of 
transmission of infections5. A comprehensive study 
that considered the indoor air quality (IAQ) of gym 
environments observed individuals undertaking a 
high intensity `Body Attack' class breathed in more 
PM10 contaminants than those who engaged in a less 
intense yoga sessions for example. Those engaging in 
the former more intense exercise inhaled 40% more 
contaminants across men and 80% increase for 
women6. Even `moderate intensity' exercise 
encouraged particulate deposition within airways of 
up to 5X more particulate matter than someone 
present within the same setting but not exercising7.

One study looked at the inhaled dose of pollutants 
during indoor physical activity within fitness centres. 
In this study, the inhaled dose is describedto be one 
of the key steps in the 'chain of events' resulting in 
the negative impacts on an individual's health 
following pollutant exposure. Thanks to the strong 
correlation between VE (minute ventilation- the 
quantity of air moved into and out of the lungs in a 
minute) and HR (heart rate), HR could be used
as a viable proxy to determine inhaled doses of air 
pollutants as exercise was undertaken. The study 
explains `Once HR is mainly influenced by oxygen 
consumption and the correlation between oxygen 
consumption and VE is high, HR and VE are expected 
to be strongly associated', which is supported by
other studies8. One study observed a sample all aged 
between 18-38 who were generally active, indicative 
of a young demographic of gym-goers9. This study 
continued by con�rming our earlier reference to 
inhaled doses being higher in more intensive classes 

(a class characterised by fast vigorous movements 
and bodyweight exercises) than in less intense 
classes (`holistic' classes), in particular, PM10 
inhaled doses were estimated to be more than four 
times greater in the more intense class. Thus, by 
assessing the inhaled dose of pollutants from the 
air within a gym setting, we identify a fundamental 
indicator of the harmful health impacts likely to be 
had by the athletes within. Additionally, the concept 
of `re-suspension' caused by the more vigorous 
intensive classes led to higher levels of airborne 
contamination by a factor of 1.4 due to the tendency
of these types of activity to cause settled particles to 
again become airborne. This study concluded that 
the harmful impacts of low IAQ in a given fitness
environment are more prevalent when strenuous 
exercise is undertaken because such activity 
increases concentrations of particulate matter, 
as well as increasing a given athletes susceptibility 
to inhaling these irritants.

03. Airborne contamination within a workout
environment

Poor indoor air quality within the gym setting can also 
be considered a risk within the context of the ongoing 
COVID-19 pandemic, this is because poor IAQ is 
often associated with extremely poor air circulation, 
meaning the air in the room is circulated a very low 
number of times in a given hour. This can cause 
harmful virus contaminants released into the air to 
remain suspended for extended periods, before 
being potentially breathed in by unsuspecting 
individuals. 
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Within the context of the ongoing pandemic, 
caused by the SARS-CoV-2 virus, we can observe how 
minimal air changes can lead to airborne 
transmission of the virus between individuals10 . 
When an individual in the gym, coughs, sneezes or 
even talks, both small `droplets' and even smaller 
'aerosols' are released. In aerobiology, the larger of 
the two, namely `droplets' (>5    m diameter), fall 
toward the ground on a rather steep trajectory (an 
arc shape) after leaving the individual, this means 
proximity is required for transmission person to 
person. However, the release of aerosols (<5    m 
diameter) from an individual can travel much larger 
distances through the air and remain suspended
within it for extended periods (if left untreated)- only 
to be breathed in by other individuals. The current 
coronavirus (only 0.12-0.16  m in diameter) is, 
therefore, able to remain airborne for extended 
periods as `aerosols'. Furthermore, the reproductive 
number (R0) of the SARS-CoV-2 virus is widely found 
to exceed that of the `SARS'11 and `MERS'12 outbreaks 
of 2002-2004 and 2012- respectively, indicating it is 
even more important to take measures to remove 
such virus aerosols from the air at the current time.

Furthermore, another research study found 
exposure to NO2 (a commonly found VOC in gyms) 
led to rhinitis and coughs in 18.3% and 18.7% of 
individuals respectively, which were subsequently 
attributed to an associated decline in athletic 
performance by gym-goers13.  The rise in surface 
cleaning procedures within the gym environment, as 
a commonly undertaken measure to combat the 
ongoing pandemic is also likely to exacerbate poor 
IAQ. One study found the highest levels of CH2O (a 
particularly harmful VOC) concentrations to be 
found within a gym which used alcohol-based hand 
disinfectant throughout the gymnasium space, and 
recognised cleaning products as risks to respiratory 
health14. In another study the TVOC levels across 
university sports facilities and found concentrations 
of these contaminants to reach 2300 ppb (parts per 
billion) at times coincident with cleaning processes, 
whilst levels dropped to 30-40 ppb during night-time 

when cleaning procedures did not occur15. In 
particular, this study found disproportionally high 
levels of numerous carbonyl compounds (every type
measured) in indoor university sports facilities
vs. outdoor facilities. Acrolein' levels were notably 
high, a VOC known to exert toxic effects when either 
inhaled, ingested orally or dermatologically exposed,
including harmful effects to the mucous membranes, 
and at high concentrations, irritation to the skin. 
A meta-analysis of related studies on physical 
exercise facility air quality) also found indoor 
facilities to be more polluted than outside ones 
across 75% of studies16. An explanation for this 
might be that many VOCs are emitted by consumer 
products as well as structures that are usually found 
in the indoor environments as opposed to outside 
ones, including carpeting, furniture cleaners, paints, 
perfumes, lacquers, and solvents17 

It is clear therefore that athletes, as well as the 
average gym-goer, are similarly at risk when 
practicing exercise in a polluted environment18 , and it 
is thus the case that studies have called for increased 
attention to be paid to the environments within which 
high-intensity exercise takes place19. Such a study
makes speci�c reference to the need to address the 
types of ventilation available and the need for air 
recirculation within such a high-risk setting to reduce 
the risk of breathing particulate matter suspended 
within the air. There are calls for the need to optimise 
ventilation rates and occupant's behaviour to reduce 
air pollutant exposure within such high-risk 
environments20. Not only would such practices allow 
for a reduction in the potentially harmful impacts of 
low IAQ, but studies have also found a positive e�ect 
on the comfort of those exercising, caused by the 
movement of air in the environment, providing yet 
another reason for mechanical air change 
implementation21.

Powerful mechanical re-circulation is capable of air 
throughput exceeding 600m3, meaning in a gym of 
100m3, the achieved air exchange rate (AER)
would reach 6 rotations/hour. This can be contrasted 

with the less than 3 air changes per hour (ACH) 
achieved in 75% of the gyms investigated in a 
European study in 201422. 

This study also found that the only fitness centre that 
opened windows to ventilate the indoor fitness 
centre, had the highest level of airborne coarse 
particles contaminating the indoor air. This gym 
specifically was located in a city (known for their 
generally poor air quality), perhaps explaining the 
high level of contaminants within. The types of 
solutions capable of delivering improvements to IAQ 
need to have suitable air intake locations, as well as 
sufficient effciency of air filtration in order to achieve 
maintenance of a good IAQ23.

04. IAQ and its impact on sleep

The Global Burden of Disease ranks air pollution as 
the 4th most prominent risk to health after high 
blood pressure, dietary risks and smoking24. We spent 
90% of our time indoors and a large proportion of 
that is spent inside our bedrooms, measuring around 
7-8 continuous hours a day25. These micro-
environments favour low IAQ for a number of 
reasons, leading to the existence of numerous
airborne contaminants within such environments. 
Firstly, numerous household products likely to lead 
to air contamination commonly exist within the 
bedroom, these include, air freshers, candles, 
deodorant, carpets, and many others 26. Additionally, 
these areas of the home are likely to have their air 
contaminants diluted to a lesser extent than the rest 
of the home due to the intention of homeowners to 
lower the number of air changes in such rooms, in 
order to improve the energy efficiency of the home. 
Such intentions have an indirect relationship with the 
quality of air within the bedroom setting.



Furthermore, the radiators present in the bedroom 
provide favourable conditions for the creation of 
harmful semi-VOCs. It is further believed that those 
consider wealthier are generally exposed to 
increased indoor exposure, thanks to their tendency 
for more frequent house renovations/retrofitting, as 
well as the purchasing of carpets and use of luxury 
items such as candles, sprays as well as other 
household products and goods. Resultantly, much 
of the research suggests a need for species attention
to resolve likely increased risk to those within 
such setting.

During sleep, individuals breathe passively and are, 
for prolonged periods, exposed to potentially 
thousands upon thousands of toxic chemicals 
suspended within their air27. It is particularly 
important to provide adequate air filtration within 
such a setting because not only is this prolonged 
exposure a risk, but IAQ cannot easily be perceived 
by humans. 

We rely purely on the sensory effects these 
contaminants can have (eg. odours, eye irritation, 
breathing irritation etc or headaches) to gauge 
pollutants levels and therefore usually are unaware 
of their high concentrations within the bedroom. A 
study conducted of 50 adults observed a clear 
relationship between particulate matter (PM10) and 
AHI (Apnea-Hypopnea Index)28, this was indicative of 
increasing occurrences of sleep apnoea during the 
sleeping process of those exposed to high levels of 
contaminants. Increasing levels of air pollution were 
also found to trigger non-specific inflammation in the 
respiratory tract. Poor air quality can have 
detrimental effects on sleep quality, making 
particular reference to the impaired breathing such 
air is likely to cause within the individual29. Sleep 
quality can also be disturbed by unpleasant scents 
within the room, as well as exposure to cooking 
fumes, which can easily find their way into the 
bedroom thanks to natural convection currents 
within the house environment through and
under doorways. 

Sleep is widely considered by athletes, coaches and 
trainers alike as an important part of post-exercise 
recovery and is believed to be crucial for ensuring 
optimal performance is made possible. Furthermore, 
sleep is not only essential for physical recovery but 
the mental recovery it aids is also crucial. As a result, 
sleep disturbances, made more likely to occur in the 
presence of high levels of air contaminants, can 
affect `neural plasticity' and learning capabilities of 
an individual. It is also common for athletes in 
particular to suffer from non-restorative sleep, 
whereby they attain the minimum required number 
of hours, but the quality of the sleep is inadequate. 
Another study found that psycho-socio-physiological 
stresses placed upon athletes within elite categories
may inhibit abilities to get appropriate sleep, such a 
phenomenon is even more significant if the athlete is 
injured and in need of sleep to aid substantial
physical recovery too. This study continues by 
explaining the necessity for athletes to constantly 
`strive to improve their sleep hygiene practises' as a 
way to constantly improve their overall elite 
performance30 .

05. The importance of ensuring high IAQ for those
who suffer from respiratory allergies

Furthermore, the research to suggest low air quality 
can cause exacerbations of respiratory allergies (i.e. 
asthma and rhinitis) is widely accepted throughout
the scientific literature31. Studies show that even 
within the top three tiers of male professional 
football in the UK (English Football Premier League, 
Championship and League One), over a quarter of 
players (28%) were found to have exercise-induced 
bronchoconstriction, thus highlighting the 
prominence of such a condition even at the elite 
level. Such a study exposed 97 footballers to a 
eucapnic voluntary hyperpnoea (EVH) challenge to 
diagnose EIB (exercise-induced bronchoconstric-
tion) and found that only 37% of those who tested 
positive for symptoms of the condition had 
highlighted a history of EIB/asthma32. This highlights 
the lack of awareness of such conditions and the 

need to provide conditions breathing and air quality 
favourable to those with such symptoms, even if they 
have not been offcially diagnosed.

06. Air Purification as the solution to poor IAQ

Air purification technology is widely considered able 
to play a key role in protecting human health by way 
of reducing the indoor air pollutants associated with 
the health concerns referred to thus far. This has led 
to the adoption of such units across numerous 
settings including both hospital and dental 
environments, and an ever-increasing adoption in 
commercial settings as the health benefts 
associated are realised further. Liu et al. 2020 
however explains that purification methods or 
solutions need to account for the variety of potential
air pollutants by combining various purifcation 
methods to ensure all types of pollutants present in 
the air are accounted for. This will help protect 
individuals against the potentially detrimental health 
risks associated with breathing in harmful particulate 
matter. 

The table below outlines the different types of 
methods used to capture/ eliminate varying 
contaminants.

Filtration

Adsorption

Water washing
Purification

Electrostatic
Precipitation

Anion technology

Photocatalysis
purifying technology

Plasma cleaning
technology

Ultravioet
radiation

Dust, pollen, 
secondary 
pollutants, 
lampblack, etc

Diameter 
0.01-100 pm

Formaidehyde,
benzene, 
ammonia, etc

Diameter 
0.0001-0.001 pm

Bacteria

Diameter 
0.2-10 pm

Virus

Diameter 
0.2-10 pm

Effective

Partially effective

Effective

Effective

Effective

Not obvious

Not obvious

Noneffective

Noneffective

High-efficiency

Partially effective

Not obvious

Not obvious

Effective

Effective

Noneffective

Effective

Partially effective

Noneffective

Partially effective

Partially effective

Effective

Effective

High-efficiency

Noneffective

Noneffective

Noneffective

Noneffective

Noneffective

Effective

Effective

High-efficiency



Source: Liu, G., Xiao, M., Zhang, X., Gal, C., Chen, X., 
Liu, L., Pan, S., Wu, J., Tang, L. and Clements-Croome, 
D., 2017.  A review of air filtration technologies for 
sustainable and healthy building ventilation. 
Sustainable Cities and Society,[online] 32, 
pp.375-396 33.

When it comes to deciding on the appropriate air 
purification unit, two fundamental considerations are 
important to consider. Firstly, how well does the unit 
purify the air; i.e. what proportion of the pollutants 
are able to be processed and eliminated from the 
indoor air. Secondly, how much air can a unit draw 
through its internal systems per hour, or simply put - 
what size room is a unit capable of purifying? This 
is usually measured in cubic meters per hour. 
This second consideration is often overlooked, 
resulting in under-engineered units attempting to 
purify rooms far beyond their capabilities. This 
results in a significantly ‘over-worked’ purifier unit- 
needs its filters constantly replaced, will be 
extremely noisy, and ultimately ine�ective at 
purifying the air.

06.01. How well does an air purification unit purify 
the in-door air?

As previously outlined, the contaminants likely to be 
present in the indoor air of a gym or indoor facility are 
plentiful and potentially include numerous viruses, 
bacteria, fungi, as well as larger particulate matter 
impurities such as dust, pollen, and other irritants. 
As such, the removal of such pathogens requires a 
combination of filtration and elimination technolo-
gies to operate synergisti-cally34. Through using a 
collective combination of the following technologies, 
and hardwiring them into a single unit, indoor air 
quality can be significantly improved. Thus, the 
investment in an e�ective purification unit can lead 
to numerous benefits to not only people’s health but 
very importantly, people’s sense of well-being and 
their confidence to return to social settings. Such 
benefits are seen as particularly important within the 
current COVID-19 pandemic. 

Furthermore, the immediate benefits of high-quality 
air are, as explained, even broader.

06.02. The necessary technologies within the air 
purification literature:

06.02.01. Pre-filters

A pre-filter removes large impurities from the air and 
acts as an initial purifica-tion step prior to 
subsequent processes. This filter also plays an 
important role in extending the lifespan of other 
components in a device.

06.02.02. Carbon filters

Carbon filters (or ’activated carbon’) are an advanced 
type of filter that allows organic compounds to be 
removed from the air as well as odours and other 
potentially present gas pollutants35.

06.02.03. HEPA (High-E�ciency Particulate Air) 
filters

A HEPA filter is capable, by definition, of capturing at 
least 99.97% of partic-ulate 0.3 microns in 
diameter36). The filter structure involves an outer 
filter trapping larger particles, prior to a second filter 
in which the smaller bacteria and debris are 
captured. Despite the e�ectiveness of HEPA filters to 
capture pollutants, these filters also provide a 
potential ‘breeding ground’ for partic-ulates within 
the unit37. Thus, it is crucial for the HEPA within a unit 
to be coated in an antimicrobial preservative layer, 
thus inhibiting the growth of bacteria on a filter38. 
Readers should be aware of the marketing tools used 
by companies to advertise their air purifiers as being 
”HEPA-type,” ”HEPA-like,” or ”99% HEPA,” as these 
refer to HEPA filters which perform below industry 
standards outlined above39.

06.02.04. UV-C Irradiation

UV light refers to a very powerful light just outside the 
visible spectrum to hu-mans. Most importantly, 
however, UV-C can be created artificially by humans 
and is extremely e�ective at destroying harmful 
microbes. This means UV-C can e�ectively kill 
bacteria, viruses, and mould particles passing 
through the chamber. Importantly, UV-C emitting 
bulbs within air purification units are not released 
externally (outside the constraints of the unit’s 
internal infrastruc-ture) meaning their use is safe to 
the user.

06.02.05. Air ionisation

Air ionisation involves the application of high voltage 
to one (or more) needles, causing them to act as 
electrodes. This process encourages electrons within 
the internal circuit to move towards the needlepoint, 
which pushes the electrons towards one another. 
The negatively charged electrons repel each other 
and fall from the needle only to land on the nearest 
airborne particle- thus exerting their negative charge 
on said particle. This process occurs across lots of 
particles within the air, which soon repel one another 
due to their charge, and becoming attracted to the 
earth- only to be removed from the environment by 
regulatory surface cleaning procedures.

06.03. The importance of UV-C irradiation with an 
Air Purification unit

UV-C irradiation is widely considered an extremely 
e�ective method of air pu-rification. The high energy 
wavelengths emitted in this process (of between 
200-280nm) are capable of damaging the DNA or 
RNA of microorganisms such as bacteria and viruses, 
deeming them no longer able to perform their vital 
functions. In the case of DNA, after exposure, the 
collision of photons in the cell causes their energy to 
become absorbed by the nucleic acids.



Following this, pyrimidine dimers lead to a change in 
the DNA structure, followed by mutation and 
ultimately the death of the cell. Such technology, 
known as ‘germicidal irradiation’, is an essential part 
of any full air purification solution and is the most 
widely adopted method of control for bio-aerosols in 
US health centres40.

The effectiveness of four different UV-C emitting 
purification units was tested individually for their 
ability to disinfect bio-aerosols of air-borne bacteria. 
The bioaerosols used for testing were vegetative 
cells of the following: Escherichia coli, Micrococcus 
luteus, Pseudomonas fluorescens, Staphylococcus 
aureus, and endospores of Bacillus Subtilis. Results 
showed all four units were able to kill in excess of 99% 
of all the airborne vegetative bacteria tested and 
over 75% for the B. Subtilis Endospores. This study 
concluded the use of this technology an important 
addition to any purification unit, whilst highlighting 
that such a process bore no utilisation risk to the 
user41. Despite the extensive research-based 
evidence validating this technol-ogy, many 
purification solutions do not utilise UV-C radiation. 
This omission is detrimental for a number of reasons.

To begin with, viruses are amongst the most harmful 
particulate matter encountered via airborne 
transmission. Many virus particulates measure 
sub-micron diameters- reaching the size of 0.12-0.16 
diameter in the case of COVID-19 42. Because of this, 
a HEPA-filter (which by definition filters >99.97% of 
>0.3 microns) will not always be sufficient as a means 
of purification. This is because the efficacy of HEPA 
filters below this level is dependent on a less 
consistent particle-capturing mechanism, namely 
‘diffiusion’ due to the ‘Brow-nian dominant’ motion of 
particles at this size43. UV-C, however, has proved 
effiective at deactivating such viruses from 
contaminated air at extremely high efficacy44.
Furthermore, HEPA filters, despite their extremely 
high efficacy and aluable influence on the purifica-
tion process45, do not actively kill airborne particulate 
matter (such as viruses, bacteria, or fungi). 

One study considered the possibility of previously 
captured aerosols re-entering the purified 
environment at a later stage if left untreated in the 
HEPA filter. The same study also considered that the 
build-up of bacteria on the HEPA filter over time 
could lead to the formation of a significant ‘breeding 
ground’ for pathogens46. The utili-sation of UV-C 
bulbs integrated into the design of purifiers, however, 
has the potential to eradicate such an issue by 
damaging the DNA and RNA structures of trapped 
pathogens, effectively killing them. Such a process is 
also likely to extend the life of a HEPA filter by 
preventing large build-ups, thus reducing
maintenance costs to the operator. Resultantly, 
researchers such as47, who also observed the ability 
of UV-C irradiation to remove bioaerosols at very high 
rates suggests the use of such technology within the 
hospital environment.

UV-C irradiation effectiveness is proportional to the 
wattage of the UV-C bulbs used in the purifier48. 
As such, not only is the presence of UV-C capability 
imperative, as well as the careful integration of these 
bulbs into the design engineering of a purifier but also 
important to consider is the strength of these bulbs 
(measured in wattage). Existing models on the 
market vary from a low of 10W up to an impressive 
24W. Furthermore, dust agglomerations can impact 
the efficacy of the UV because such particulates 
impact the UV light’s potential penetration49. Having 
considered the above insights, it may be beneficial to 
utilise a unit capable of relatively higher UV-C 
irradiation wattage.

06.04. What size room is a unit capable of 
purifying?

The maximum ‘throughput’ of a unit dictates the size 
of the room it is able to purify. Many products claim 
to be able to purify the air within rooms up to a 
certain ‘m2’ size, however important to understand is 
the lack of a standard measure by which to verify or 
disprove this purification capacity claim. Such 
confusion leads to much hypocrisy in the market and 

a lack of clarity to the consumer. A far more 
transparent method of measuring the power of a unit 
is to understand what volume of air the unit is 
capable of processing in one hour and can be 
summarised by the following metric – ‘meter3 
throughput per hour’. By calculating the volume of a 
given room, therefore, you can consider whether a 
unit is powerful enough to purify the air within it.

In the case of a bedroom, we might assume a very 
large bedroom to measure 5 meters wide, 7 meters 
long and have a ceiling height of 2.5 meters, that 
would give a total volume of 87.5m3. We could then 
assume that a purifier that indicated a throughput 
capability of up to 600m3 (in the case of the 
‘MedicAir’ unit 50 ) could process or ‘turn-over’ the air 
in that room well over 6 times per hour. To put this 
into context, this would mean the purification unit 
delivered in excess of the air changes per hour 
indicated necessary within an NHS hospital ward51). 
In the context of a gym, we might expect a larger 
room, in which case multiple units may be required to 
operate in synergy with one another to provide the 
deserved improvements in air quality, for example, 
three units with the same 600m3 capability would be 
able to turn over the air in a gym of 10mx10mx4m 
(400m3) a total of 4.5 times per hour.

It is also important to consider air puri�cation units 
that are powerful enough to ensure that they are not 
running at full capacity indefinitely. Such over-use will 
lead to increased stress on the machine, leading to 
issues such as increased repair requirements and 
unpleasantly high noise levels. As such, it is
advisable to purchase a unit capable of throughput 
inexcess of required capability - thereby allowing the 
unit to run at a considerable margin below its full 
capacity and still achieve regular internal purified air 
changes. Under such a scenario, noise levels shall be 
much lower and, in many cases, hardly noticeable. 
Furthermore, the optimum ventilation requirements 
to prevent airborne infec-tion are unknown in their 
entirety (although speculated), thus a unit should be 
capable of exceeding guidelines to future-proof 



against possible introduction of regulatory guidelines 
as more research becomes available

07. Concluding remark

This white paper considered research specifically 
undertaken to evaluate the damaging role of low air 
quality with indoor environments, with specific 
at-tention devoted to the gym, as well as the 
bedroom setting. Such a field of study is of particular 
concern during the ongoing ‘COVID-19’ pandemic, 
how-ever, the wider health implications of low indoor 
air quality are extensive and extremely common. In 
line with the well-researched air-quality solution 
known as ‘air purification’, this paper takes a more 
in-depth look at the potential of air purification units 
to provide a healthier indoor environment. The 
technolo-gies commonly integrated within such 
solutions are evaluated both theoretically and 
practically, with a focus on UV-C irradiation as an 
essential component of any complete air purification 
solution. It is the intention of the author that such a 
paper will allow the reader to make a more informed 
decision regarding potential solutions available to 
counter air-quality issues across both settings 
considered as part of measures to ensure 
performance is optimised. It is essen-tial to consider 
such purifiers as a long-term investment and not 
merely a knee jerk reaction to COVID-19 as the 
benefits they achieve extend far beyond virus 
protection. Further, the ultimate goal of this paper is 
to contribute towards overall improved indoor air 
quality and for the benefits of such to be widely 
realised.
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