
There has been a rush lately to 
install HEPA (high-efficiency particulate 
air) filters in all classrooms and offices 
as they are seen as the “silver bullet” to 
assist in fighting COVID-19 … but are 
we sure?

The context of Dr Ryan’s comments 
reflects my belief that we are rushing to 
supply HEPA filters which may deactivate 
or displace the measures currently in 
place. So far the widely-published and 
implemented Covid-19 mitigation 
strategies have predominantly focused 
on reducing close-range transmission 
using face coverings, physical distancing, 
respiratory etiquette, hand hygiene and 
ventilation. There is a place for HEPA 
filters but only in the correct context.

CIBSE Covid-19: Ventilation (Version 5, 
16th July 2021) updated the guidance 
for ventilation in buildings based on 
further studies and reports issued in 
collaboration with WHO, SAGE, REHVA, 
ASHRAE and other professional bodies. 
It was also the first time it issued 
guidance on “air cleaners” by 
publishing a separate document called 
Covid-19: Air cleaning technologies 
(Version 1, 16th July 2021). Note all these 
documents are free to download from 
the CIBSE Ireland website.

As with most building services 
professionals, when the word HEPA is 
used we automatically think of large 
cleanroom installations designed to 
ISO Class, with 20-40 air changes per 
hour, air handling units, ductwork and 
specialist grilles, etc. Consequently, 
when I hear the word HEPA filter in the 
context of schools or offices it conjures 
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Air quality and wellness …

‘Don’t rely solely on HEPA  
filters to keep schools safe’

up images of complicated systems 
installed in the space.

CIBSE and other bodies use the 
defined phrase “air cleaning technologies” 
to describe the equipment to be provided. 
I therefore think suppliers, the media 
and industry professionals should 
refrain from using the term HEPA and 
refer to the solution as “air cleaning 
technologies” as there are several 
products on the market that don’t use 
HEPA filters.

Since schools reopened last month, 
reports of low temperatures in classrooms 
are commonplace as the advice is to 
open windows/doors where possible. 
This has obvious consequences and 
there is an urgent need to consider 
actions that can assist schools now, 
and next winter. The Department of 
Education has issued several calls for 
funding through the summer works 
schemes and schools should apply for 
these grants. Where necessary, they 
should seek the help of professional 
building service engineers to assist in 
preparing their applications. 

Natural ventilation                                                         
Guidance advises users to open windows/ 
doors to allow fresh air to enter the 
room to create an air change rate 
within the space. Traditionally, most 
schools’ method of ventilation is 
through natural ventilation, the process 
by which airflow through openings is 
driven by the natural forces of wind 
(wind effect) and temperature 
difference (stack effect). It can consist of 
openable windows, trickle ventilators on 
windows, ventilation openings on walls, 
openable roof lights, etc. In some cases, 
natural ventilation may include building 
management systems (BMS) and 
controls such as actuators to open 
windows and roof lights.

Natural ventilation in schools has 
existed for hundreds of years and schools 
were in fact designed specifically with 
large windows on the external walls. 
These windows had opening sections 
at high level with openings above the 
classroom door to create an airflow 
across the room. CIBSE Applications 

Manual AM10 – Natural Ventilation in 
Non-domestic Buildings details these 
natural ventilation strategies.

The Department of Education has 
several technical guidance documents 
which set out requirements for design 
teams to achieve when designing or 
refurbishing schools. TGD 20, TGD21-1, 
TGD033 and Building Bulletin 01 (UK 
Government) give detailed guidance for 
schools. The guidance documents have 
been developed to ensure environmental 
conditions are met in classrooms/
offices. While unfortunately some schools 
have temporary buildings, these too 
have specific design parameters 
around windows and openings.

With the increased requirements for 
windows to be open due to Covid-19, 
thermal conditions in classrooms differ 
in winter. Behavioural responses in 
occupants may result in ventilation 
provision being deactivated or minimised. 
For example, increased ventilation can 
result in colder indoor environments or 
cold draughts. This can cause occupants 
to close windows, and/or reduce or turn 

off ventilation provision, thus failing to 
reach the goal of increased ventilation. 

Winter always brings additional 
pressure on the heating demands in 
schools but now, with the requirement 
to keep windows open, the challenge  
is far greater. I recently visited a school 
to trouble-shoot why it had major issues 
with maintaining the correct 
environmental conditions. Upon 
investigation I discovered that all the 
windows were open wide, and the 
heating was only on for one hour  
in the morning and one hour in the 
afternoon. The reduction in heating 
times obviously meant there was no 
way the classrooms could be maintained 
at the correct temperature. 

An obvious starting point would be  
to keep the heating on for longer but, 
from a school management point of 
view, this has serious cost implications. 
Add to that the fact that energy prices 
have significantly increased in the last 
six months and it is easy to see the 
schools dilemma. Even as an interim 
measure, I would urge the Government 

COVER STORY

This is not me making this statement … this is Dr 
Mike Ryan of the World Health Organisation (WHO) 
in a recent interview taken from the Irish Independent, 
writes Michael Curran (right), CIBSE Ireland Chairman 
and Head of Building Services, Energy and Utilities 
at NUI Galway. Dr Ryan says classroom-proofing 
must be multi-faceted as a “silver bullet” approach 
can do more harm than good.

Traditionally, most schools’ method of ventilation is through natural ventilation, 
the process by which airflow through openings is driven by the natural forces 
of wind (wind effect) and temperature difference (stack effect). 



to increase funding for schools to pay 
oil or gas bills, and mandate longer 
running hours of heating systems to 
help address the problem.

In winter, the driving forces for natural 
ventilation – pressure differences caused 
by wind and differences in temperature 
between indoors and outdoors — are 
usually greater. Thus, smaller openings 
can deliver an adequate flow rate. 
Adjusting natural ventilation openings 
can be complemented by purging a 
space – by opening windows or 
ventilators fully for several minutes 
during unoccupied periods, such as 
during breaks or between meetings.

CIBSE also recommends something 
of a common sense approach. Improving 
occupant comfort, particularly in 
naturally-ventilated indoor spaces,  
can be achieved if the occupants of 
these spaces dress appropriately. 
Relaxation of school uniform dress codes 
should be considered, if necessary, to 
allow warmer clothes to be worn during 
cooler weather. Increasing the distance 
of occupants from openable vents, 
where possible, also gives more time 
for incoming cool air plumes to mix  
with warm room air prior to entering  
he occupied zone.

CO2 sensors
The Department of Education issued 
CO2 sensors to all schools to assist in 
identifying the CO2 levels in classrooms. 
These devices were intended to assist 
teachers identify when rooms became 
stuffy (CO2 sensors do not detect 
Covid-19) so they could react and open 
windows/doors to ventilate the space 
whenever necessary. Limits for CO2 
levels in classrooms are listed in 
TGD033 (Reference Green, Amber,  
and Red levels).

This system has worked in most 
cases but further clarification and 
communication to schools would help 
with understanding and implementation. 
CIBSE, along with several other 
professional bodies, is currently 
carrying out a pilot project of 30 
primary schools in the UK using CO2 
sensors and air cleaning technologies  
to research their advantages and 
disadvantages. The report will hopefully 
be published this coming summer and 
allow for recommendations to be 
implemented before next winter on the 
effectiveness of air cleaning technology 
or upgrades of ventilations solutions.

Air cleaning technologies
The Covid-19 pandemic created an 
urgent need for safer indoor spaces. 
The question to be asked is … are air 
cleaners an effective solution for reducing 
Covid-19 risks? The scientific evidence 
suggests that air cleaners could be part 
of the solution in minimising risks in 
certain situations, but they are not a 
solution that reduces all risks. Building 
managers and engineers should use 
Figure 3 (high level flowchart for 
assessing suitability of portable air 
cleaner as part of Covid-19 mitigation 
strategies) on page 9 of Covid-19: Air 
cleaning technologies (Version 1, 16th 
July 2021) to assess the need for air 
cleaning technologies within spaces.

Air cleaners that are based on 
filtration (with a HEPA filter) are most 
often recommended as likely to be 
effective (Lindsley, et al., 2021) and 
those that include ultraviolet lamps 
may also work (CIBSE, 2021). Devices 
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that clean the air have existed for many 
years. They range from the well-known, 
such as mechanical filtration, to more 
novel and less studied methods, which 
employ a variety of catalysts, ionisers, 
electrostatic or other techniques to 
alter particles passing physically or 
chemically through them. 

The market for air cleaning devices 
includes an extremely wide range of 
products, technologies and prices,  
with consumer devices available from 
less than €100. 

It should be noted that air cleaning 
devices require natural ventilation to 
assist in their operation, therefore 
windows cannot remain shut.

Recommendations
What are the existing recommendations 
around air cleaning devices? CIBSE 
(CIBSE, 2021), REHVA (REHVA, 2020), 
and SAGE (SAGE-EMG, 2020) outline 
that portable air cleaning devices  
based on mechanical filtration (such as 
HEPA filters or UV-C) are “likely to be 
beneficial if deployed correctly” (SAGE- 
EMG, 2020). According to the World 
Health Organisation (WHO) and the 
Centre for Disease Control and 
Prevention (CDC), in situations where 
no other (short-term) strategies can be 
adopted such as increasing ventilation 
rates, a stand-alone air cleaner with 
HEPA filters could be used (CDC,  
2021) (WHO, 2021).

 

However, it is important to understand 
that the effectiveness of air cleaning 
devices may be limited by how much air 
can pass through them and how people 
operate them (for example – what flow 
setting is used: low, medium, or high?).

It is recommended that designers 
and suppliers issue schools with design 
calculations based on the Appendix 
One: HEPA air cleaner Technical 
Guidance issued by the Department  
of Education – Room Air Cleaner Guidance 
for Schools. Rev 1. December 2021.  
By correctly adding this additional 
mitigation measure, it may ensure 
classrooms reduce transmission.

Summary
It is clear that there are several key 
control measures available to schools 
(guidance can be used for office 
buildings, universities etc), whether 
through natural ventilation, CO2 
monitoring and, where applicable, air 
cleaning technologies, that will reduce 
transmission in the revelant spaces.  
It is key that the information is 
communicated correctly and in line 
with accredited guidance documents, 
and not on the basis of one-off, ad hoc, 
“silver bullet” solutions. 

Key actions
(1) The use of the phrase HEPA be  
 replaced with “air cleaning  
 technologies”;
(2) Schools to be provided with details  
 

 around natural ventilation strategies  
 for the classrooms. For information  
 relating to the UK Pilot project see  
 www.CoSchools.org.uk; 
(3) Schools should engage professional  
 engineers to carry out assessments  
 of the existing classrooms for summer  
 works funding in time for next  
 winter. Most schools already comply  
 with the recommendations in TGDs  
 although older schools require  
 further assessments;
(4) Suppliers of air cleaning technologies  
 should provide calculations and  
 certifications to their clients and  
 follow up to ensure the units are  
 operating correctly;
(5) Review of funding to schools for  
 capitation grant per student. This  
 will allow schools operate heating  
 systems longer and maintain  
 thermal comfort in classrooms.

Covid-19 has clearly shown a definite 
need for innovative energy recovery 
systems in our schools/buildings. The 
challenge now for building services 
engineers and the supply sector is to 
provide solutions that can be retrofitted 
to existing buildings, but in an 
economical way. 

However, technical guidance on  
the design of ventilation systems must 
at all times comply with the Building 
Regulations and recommended best 
practice for all building types. n

It is clear that there are several key control 
measures available to schools (guidance can be 
used for office buildings, universities etc), whether 
through natural ventilation, CO2 monitoring and, 
where applicable, air cleaning technologies, that 
will reduce transmission in the spaces. 
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