
Air Sanitation
Air Changes versus Air Flow

A common measure of air filters is the theoretical number of air changes they can perform in an
hour. With the EnviroGuard PROTM X this is far less critical because it is dispersing a sanitising
agent into the outflowing air stream and so its effectiveness depends on how quickly this air is
dispersed. This contrasts with a conventional air filter where the air is not cleaned until it is
passed through the device.

The below CFD (Computer Fluid Dynamics) model illustrates this.

In this model a surgery 5m X 5m is modeled. The CFD analysis allows the flow of the air
through the room to then be visualized.

Noticeably there is a concentration of flow above the device that then spreads through the room.

1



The EnviroGard PROTM X has been designed so that the air from the device is driven upwards
and outwards. The air and surfaces get the most concentrated effect in the vicinity of the device.
Looking at the view from above this is even more obvious.
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What is also apparent from this modeling is that the flow down and into the filter section of the
device is relatively slow and this air is not cleaned by the filters until it has cycled through the
room and then through the filter.

In terms of efficacy the above illustrates the relatively rapid effect of active air sanitation versus
slower conventional air filtering.

Empirical Evidence
A number of independent tests have been conducted that help quantify this. In tests using
Staphylococcus Albus Bacteria. In a 20m2 test chamber there was a log 4 (99.99%) reduction in
the air within 30 min1. A similar simulated bacterial test was also conducted resulting in a log 4
(99.99%) reduction in 60 min.

In contrast, based on a trial in a hospital isolation room where the requirement was 12 air
changes per hour (eg a theoretical air changes every 5 min) , it was found that a log 1 reduction
(90%) in pathogens took 20 min2.

Limitation of Air Changes
In general air changes per hour is based on the capacity (in m3/hr) divided by the volume of the
room. Using the EnviroGuard PROTM X maximum airflow of 500 m3/hr and the above example of
a room 5m X 5m X 2.5m (62.5 m3) the air changes an hour is theoretically 8 and therefore the
air should be changed every 7½ min. However, in practice clients don’t normally use the device
all the time on full power, and even if they do the practical air changes per hour is much lower
than this. The effective air changeover rate depends on the configuration of the room and its
contents. Hence, the actual airflow rate is very inconsistent.

In the paper referenced above the authors concluded that using air filtration alone has
limitations when used for infection control:

[For] those responsible for infection control in all settings are currently forced to use
suboptimal … , dated technologies to attempt to contain and eliminate the transmission
of airborne infections (e.g., HEPA filtration systems were developed in the 1940s).

Implying a better approach is needed.

2 Fernstrom A, Goldblatt M. Aerobiology and its role in the transmission of infectious diseases. J Pathog.
2013;2013:493960. doi: 10.1155/2013/493960. Epub 2013 Jan 13. PMID: 23365758; PMCID:
PMC3556854. Available from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3556854/

1 Testing performed at ICAS Testing Technology Service (Shanghai) Co. Ltd. The sample was determined
to be qualified and met the requirements specified in the Technical Standard for disinfection GB
27948-2020 (Version 2002). See EnviroGuard report - Evidence Based Efficacy EnviroGuard PROTM X
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Conclusion
By evaporating a sanitizing agent directly into the clean air flow of the EnviroGuard PROTM X the
immediacy of reducing pathogens in the air is greatly increased when compared to conventional
air filters. And additionally this approach also reduces pathogen counts on surfaces3 that
conventional air filters have no impact on. This provides a significant improvement on using
conventional air filtration systems.

3 Surface counts were reduced in 8 hours by log 2 (90%) for Candida Albicans Yeast, log 3 (99.9%) for
Escherichia Coli Bacteria and log 4 (99.99%) for Pseudomonas Aeruginosa Bacteria
Testing performed at Eurofins BioPharma Product Testing – Sydney (Eurofins ams Laboratories Pty Ltd),
179 Magowar Road Girraween NSW 2145 Australia. Eurofins ams Laboratories Pty Ltd is licensed by the
Australian Therapeutic Goods Administration for analysis and testing (Licence No. MI-2021-LI-08995-1
and GMP Certificate No MI-2022-LI06073-1), and registered with Food and Drug Administration USA
(DUNS No 754742088 and Facility Establishment Identifier No 3006635869).
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