Clean Air Classrooms

Why is Air Quality Important?
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We spend 90% of our time indoors, children only spend approximate 1 hour a day outdoors and yet indoor
air quality can be 3.5 times on average more contaminated that outdoors. *

It is known that 1 in 4 UK schools are in areas that exceed WHO air pollution limits 2
Research has also indicated that air pollution is linked to higher Covid 19 risks.?

We share the air we breathe indoors

Clean Air Is Essential for Our Health

The UK government has stated that air pollution is the biggest environmental threat to health in the UK,
with between 28,000 and 36,000 premature deaths a year attributed to long-term exposure.*

Children are particularly sensitive to the dangerous effects of toxic air pollution with chronic diseases like
asthma. Asthma?® is the most common long-term medical condition in children in the UK, with around one in 11
children and young people living with asthma® rising significantly. There are also concerns about long term
impact of Covid 19, but research has shown simple interventions in schools have the potential to
significantly improve the health of children.

The Royal College of Paediatrics and The inside story: Health effects of indoor
Child Health Report - 2020 air quality on children and young people

Research & Evidence team

The Inside Story Report ®, talks about the importance

of indoor air quality at home and in schools
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In an article by England Chief Medical Officer Chris Whitty and colleagues titled ‘Hidden harms of indoor air
pollution’?® they write “Indoor air pollution hasn’t received the same attention even though it might cause

almost as many deaths ( as outdoor airpollution) globally,?” ‘In addition to pollution, respiratory pathogens,

including coronaviruses and influenza viruses, can build up and spread between individuals more readily indoors —

as the COVID-19 pandemic and the latest flu outbreaks have demonstrated

7 26

Air pollution dirties every organ in our bodies and impacts adversely on our climate, so we need to act to
improve our health and our environment indoors and outdoors

Why is it Particularly Important to Breathe Clean Air in the Classroom?

THE LANCET COVID-19 COMMISSION
TASK FORCE ON SAFE WORK,
SAFE SCHOOL, AND SAFE TRAVEL

Designing infectious
disease resilience

into school buildings
through improvements
to ventilation and air
cleaning

APRIL 2021

The Lancet COVID-19 Commission

Task Force on Safe Work, Safe School, and Safe Travel

THE LANCET
COVID-19 COMMISSION

Many research studies’ show that ventilation and air cleaning
improvements are likely to lead to improved academic performance,
fewer missed school days, higher scores on cognitive function tests -
estimated to be worth an extra 6 weeks in school each year.

Providing clean air in the classroom, is an effective way to reduce the
spread of illness and disease. Schools are high in density and occupancy
, up to 4 time more dense that an office workspace. 22 When children
sit close to each other, by the time we notice they are sick, airborne
viruses like Covid19 will have spread in poor ventilated rooms.

Children are also vulnerable with bodies growing, air quality can impact on
brain and lung development. In terms of ‘Pound for pound of body weight,
children drink more water, eat more food, and breathe more air than adults

729

Clean air will reduce risk to clinically vulnerable pupils and their families. It will help prevent risks of long
covid in adults and children. With long covid increasing its even more important to breathe clean air??

School is a workplace too and its equally important to protect teaching and non-teaching staff from indoor
air pollution and infection as well as the students.

Good air quality is a benefit for long term respiratory and cardiovascular health, neurological function, as
well as significant benefits to our mental health.

What Can We Do to Improve School Indoor Air Quality?

Let the Fresh Air In

Ventilation is the means of replacing stale CO2 indoor air with fresh
outdoor air. This is either by opening windows and/or mechanical
systems in the ceiling. But how well is your space being ventilated?
A good way to check is with the use of a CO2 Monitor

The CO2 level outdoors is approximately 415 parts per million

The aim is to achieve the indoor air as close to the outdoors. The
recommended threshold for lowest risk COVID19 transmission is

CO2 <800 ppm

Joint Union Guide To improving Ventilation in Schools and colleges®

It’s not always possible to open windows if they are broken, sealed shut, rainy or windy outside. If a school
is in an area of high air pollution® fresh air from outside is not possible. Achieving CO2<800ppm can be

tricky especially if reliant on windows during the winter season and can lose a lot of energy out the
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window. Many school buildings are in poor condition and require refurbishment upgrades 24 and this could
include upgrades for energy efficient mechanical systems for better ventilation. This requires government
investment and time to repair the buildings.

What can be done in the mean time? A quick and easy way to improve the indoor air quality is to install
portable air purifying units, also known as air cleaning units. Mostly they are low energy consumption. This
means In winter it ‘may provide a more energy efficient strategy than opening windows wider’*° and save on
heating bills.

SUPPLEMENT with an Air Cleaner

An air cleaning unit is an effective way to SUPPLEMENT ventilation to significantly reduce Covid19 risks,
asthma triggers, other respiratory illnesses & school absence. This supports pupil attendance & learning
outcomes. Air cleaning units based on filtration of contaminants are not a new concept!

HEPA (High Efficiency Particulate Arrestance) filters were devised in World War Il as part of the Manhattan
Project!! to filter radiation particles. With the aid of a fan, air can be pushed through a high grade
performance filter to capture particles including particulate matter air pollution, pollen, dust and viruses (
includes Sars Cov2)

In the UK evidence on the effectiveness of air filtration on NHS Covid wards has recently been published. 12

A helpful website with business listing examples of education, shops,
- healthcare settings implementing CO2 monitors and portable air filter
i units www.cleanairstars.com

There is a useful Portable Air Filter Unit calculator tool to help compare a
range of an air filter units on the market. DIY Air Filter unit options are also
included

An air filter unit or units should be specified appropriately to suit the size of a
space. WHO recommends for residential, office and schools spaces at least 6 Air
Changes Per hour of ventilation in total. https://cleanairstars.com/filters

|
|
olL

Did you know you can build your own DIY Air Purifier?

Corsi Rosenthal Since 2017 USA DIY air cleaners have been in research by the Environmental
Box Protection Agency, *used to capture particulates from wild fire smoke

In China 2014, DIY air cleaners > have been used during the 'air pollution
apocalypse as many people could not afford expensive commercial units. The Corsi
Rosenthal (CR) Self Build*® is a do-it-yourself air cleaner that can be built relatively
inexpensively. It was designed August 2020 in the pandemic with the goal of
reducing levels of airborne Covid virus particles in indoor settings by Richard Corsi,
Dean of Engineering at the University of California. The idea combined four HVAC (
Heating Ventilation and Air Conditioning) filters with a box fan to improve the
efficiency of home-made air filter designs. He developed this in collaboration with
Jim Rosenthal, the CEO of a US based filter manufacturer.?

Example by David

Elfstrom
Mechanical It is a high performance air cleaner and a good alternative to more expensive
Engineer models on the market. Some models require at least 2 -3 units to provide the same
volume of clean air per hour. It is endorsed by the White House!”
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Do They Work?

Particles Captured
Yes. In the USA there has been extensive independent testing [Glae ‘ ‘ ( :
carried out on the design®®. It is effective at filtering out a MESJ?&”
Kounhdd Dul\Ml‘h Mold Spores Pollen
range of airborne aerosol particle sizes which carry the

viruses including SarsCov2 as well as other airborne particles ‘ ‘ @ ‘ ( 4\

such as traffic pollution, pollen, fungal spores, and bacteria. PoDander  Smoke  Sme

The filters are certified asthma and allergy friendly and have ' ‘ ' CE"R'I'IFIE
asthma &

been tested by 3M scientists!® =/ e/ HEy @

Introducing the UK Version #CorsiRosenthal Box

The UK version of the Corsi Rosenthal Box has been
promoted by Dr Rhys Thomas, Consultant Anaesthetist in
Perfect for a STEAM & Ceredigion and Carmarthenshire schools with engineering

. . developments and testing by Dr. Stefan Stojanovic PHD, a
Design Technology Project  test Mechanical Engineer Fluid Dynamics.

With Students Installations appeared on BBC Wales News?*

This was also presented at the TAPAS -Tackling Air Pollution in Schools- Research Network lunchtime
seminar 19* May 20222°

A DIY Corsi Rosenthal Box Unit is capable of up to 6 air changes per hour in line with WHO
recommendations %! and a systematic literature review 3%‘The performance of portable HEPA air cleaners in
naturally ventilated classrooms’ 2022

30 for a typical classroom and is quiet too. It’s simple to construct and has a higher Clean Air Delivery Rate
(CADR) than many commercial HEPA filters for much less cost. The units can be assembled in around
fifteen minutes, last up to a year and cost about £150.
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Practical Action is happening in the UK

EE B sgnin A Home e Spert g Weather I3 iPlayer

Ex-teacher calls for classroom Covid
g\ir filters

SOMERSET Clir Oliver Patrick has been crowdfunding for North London: Home Ed Parents funded for their
Schools in his area and for Warmhubs childrens play hall meet up.

Airborne
Allergy
Action

Clean Air
Classrooms

The Ella
Roberta
Foundation

Isupport
Ella’s Law

CLEANAIRISA
HUMAN RIGHT

Download instructions
http://tinyurl.com/DIYCRBoxUK

Warrington: Parents for a Highschool have been working Lewisham: The first DIY CR box has been built and a donation
with the Public Health team at the Council. Two large accepted by a high school. Clean Air Classrooms, Airborne Allergy
local High schools are involved using their STEM club to Action and Ella Roberta Foundation met up to build a CR Box.
run a ventilation project to improve indoor air quality- This is the first of many builds to come to take practical action
one is aiming to build 50 air cleaning devices— one for for access and equity to clean air in the classroom
each The project has been very lucky to gain significant #EllasLaw

support from local companies and also academic
institutions based in the town.
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Clean Air Is A Human Right
Have a Healthy Conversation in Your School

Would you like to build A DIY Air Purifier?

Download the Story Board Build

for photographic instructions & e 1900 5 1 Y

20"x25"x1”

suggested links to resources

www.tinyurl.com/DIYCRBoxUK HOWTO BUILD A
UK DIY

Air Cleaning Device
#CorsiRosenthalBox

HOW TO BUILD A CORSI-ROSENTHAL BOX

The Corsi hal Box is an air-cleaning system made with simple materials. The fan pulls air through
the filters on the sides and blows out clean air. It's proven to reduce exposure to airborne particles, including those

containing the virus that causes COVID-19. The box also reduces the levels of other particulate pollutants and
allergens. The UK version was adapted & tested by Stefan Stojanovic. This sheet is only intended to be a simple
assembly guide. More detailed information is available in our other literature.

YouTube

Filters can last up to a year used in a
typical UK classroom/school hours.
Keep away from walls and corners
Fan should blow air upward

For build demonstrations »
. i m an i b STEP 1: THE MATERIALS 422E}irzs;f:/l1y:rfizlo9.&020"xr‘
www.tinyurl.com/UKDIYC — fric e

Scissors, Utility Knife, Duct Tape
RBoxExampleBuild ‘ /;‘ H Q b §

Screwdriver (preferably electric)
STEP 2: THE CUBE

Ruler and Pen

Materials for protective enclosure:

o 4 lkea SKADIS pegboards 76x56 cm
© PVC coated wire

Arrange the filters to create a

symmetrical structure

« Ensure the arrows are H!: H
pointing inwards T

Duct tape the four edges

Vertical orientation of the

pleats is preferred —1

« Cutboth sides of the fan's cardboard box
to asize of 21" x 21"

Tape one side to the base

Check step 5 for optional protective
enclosure and feet

* Using a 20cm paper strip pinned at the
centre, mark dots 1 cm apart on the other
piece. Cut along the dots.

Use two streets for extra strength

Turn the box over and tape the shroud

STEP &: THE FAN

* Unscrew the plastic base of the fan
(electric screwdriver recommended)

* Pop off black caps and unscrew side
circular component

 Position the box fan on top of circular
aperture (45 degree placement)

* Ensure the corners of the fan are placed
on the centre of filter panels

* The cord is fully taped to shroud and
down the vertical corner

* Ensure all gaps are fully taped & sealed

by Q @ShiVenTa neja THE PROTECTIVE ENCLOSURE & FEET (OPTIONAL)

« After step 3: Tape 5 sheets of the lkea
packaging at ends and middle to form
two legs with a height of 10cm each
Securely tape legs to the base

After step 4: Using PVC wire attach two
perforated panels in front of the CR box
Fasten ties loosely at first, allowing
some tolerance for best fit

Position CR box into place and then
attach the final panel

Iltustrator: Marija Mladenovié  Creator: Shiven Taneja

Download the one page
instructions

www.bit.ly/3W5Tadj

Proudly Supported by

“N Patient Action f CAMPAIGN

Families o UK

h o =S o\ cl Ai ¢ LOVID-
e 1 : B 0 *RBORNE ”” Long Covid . HAZARDS /\% Cl::srr‘oo:l:s ety Pledne
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http://www.airborneallergy.org

Long Covid Advocacy @

School Resources to support your DIY CR Box activity
SAMHE Project- Seeking 'Pioneer Schools'

Sign up your school to a research project and get a free Air Quality monitor. It can show how your Corsi Rosenthal
Box is cleaning the air! https://samhe.org.uk/get-involved

The Quest of the Virasols Cartoon

Virosols can be effectively filtered
by HEPA purifiers

Portable e clusmers ioatalle Wit HEPA Sers o semsovs ot bonst 99.97% of serest
particles with a size of 0.3 ym, and effective in removing virus-laden aerosols.
Particles that are larger or smaller  th nzmmnmmmugmrrmﬂmq

. V e QUEST
IROSOLS

http://aerosol.nsysu.edu.tw/en/scopes/108

Indoor Air Quality Working Party Resources

Indoor Air Quality Working Party Resources for Parents: https://theinsidestory.health/information-sheets/

Indoor Air Quality Working Party Resources for Schools: https://theinsidestory.health/worksheets/

Global Centre For Clean Air Research

TOP 10 FACTS Fact 5 CO2 Monitors and Air filtration Systems

CLOSING CLASSROOM DOORS/WINDOWS CAN RESTRICT THE
INGRESS OF TRAFFIC-RELATED EMISSIONS. HOWEVER, DOING
$0 CAUSES A CARBON DIDXIDE CONCENTRATION BUILD-UP
IN THE CLASSROOM.

N

To mhimhemﬁ&rdahdahpdluﬁonhdumm»kupmymlﬁvﬁdngdwmﬁndm
closed during peak hours and open internal doors/windows instead.

« If you can see the school entrance from your classroom window, try to keep
the window closed during your first lesson to protect yourself from morning

MITIGATING EXPOSURE TO TRAFFIC POLLUTION
IN'AND AROUND §CHOOLS

Guidance for Children, Schools and Local Communities

pollution. If your teacher says so, you can open windows later in the day
or iff you feel hot or tired.

« Consider installing carbon dioxide monitors in classrooms.

= Draw fresh air into the cl if teachers /are made aware of sy
amang children of high carbon dioxide levels (e.g. tiredness, inability to (hmk
clearly, headaches, dizziness).

- Doors/windows that immediately face a road should be utilised for air exchange
only during off-peak hours.

« Clean air purifiers/filters regularly or consider setting up proper air filtration and
ventilation systems to mitigate indoor air pollution and minimise infiltration of
ouldoor pollutants.

= Residents should work with local authorities to ensure that new schools are
strategically located in arcas away from main roads, with safe walking/cycling
passages to link the school premises with main connecting roads as well as
‘housing/communities.
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www.surrey.ac.uk/sites/default/files/2021-01/mitigating-childrens-exposure-to-traffic-pollution-english-version.pdf
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