archer2

Whenever we exhale, we release tiny droplets which may contain
pathogens. Researchers at the University of Birmingham have
used ARCHER2 to model how the airborne transmission of these
droplets is affected by factors such as ventilation and heating.
Understanding this is key to making indoor spaces more resilient
and preventing large-scale spread of diseases such as COVID-19,
tuberculosis or measles.
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Turbulent
exhalation jet

Expiratory particles of
various sizes released
® » with the jet

Figure 1: The fluid dynamics of an
‘. . expiratory event as a multiphase
problem. Note that the particles
‘ have been scaled up for visual
purposes only - in reality, the
A majority of these particles cannot
) be seen with the naked eye.
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The results of this research show that larger expiratory particles are
unaffected by changes to room temperature, while the dynamics of
smaller particles are noticeably different, as thermal stratification
leads to an increased concentration of aerosols in the breathing
zone (Figure 3).

The findings from these simulations will contribute to addressing
the current gap in the knowledge on how airborne pathogens
spread in different indoor scenarios, and how to best mitigate this
with targeted evidence-based solutions for a particular indoor
scenario to reduce risk of infection. Furthermore, the outcomes of
this research could also be applied beyond COVID-19 to the spread
and tracking of other indoor air pollutants.
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is the UK’s National Supercomputing Service, a world
class advanced computing resource for UK researchers. ARCHER2
is provided by UKRI, EPCC, HPE and the University of Edinburgh.
ARCHER2 is the latest in a series of National Supercomputing
Services provided to UK researchers.
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