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Project overview

Low-cost sensors HEPA filters Clean air centres
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Impact example: Low-cost sensors

Problem: Lack of guidance

Low-cost sensors
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Impact example: Low-cost sensor
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Solution: online guidance tool

Online selection tool
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Fact sheets

Data Storage and Transmission
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Key things to consider

The sections below cover some key fealures
1o conskier before you buy a low-cost
SENsSor device.

Indoor, cutdoor or portable?

I you're only concemed about air qualty
invsicde your hame, consider buying ome of the
many affordable modets specificaly goaned o
moniar indacr air.

maone aboul &
mmmmlsmgoal ook for one
of the more weather-peoal monitors designed
Tor ouldoor wse. Be aware that if 8 monilor is.
specified only for outdoar use, i's nol a good
e by wisee it for indoar air monitoring 1o
Instead. look for one of the models labefied
for both indoor ard outdoos use.

A growing rumber of ponable moniars also
makes it possible o monitor ai in a variety of
locations, such as inside and outside your

home during bushfire season, or along roads
children use o walk 1o schoal,

Costs

Different modeds of air quality sensor
devices vary groatly in price, This guidance
&N ouF anline 10| COVET devices less than

Low-cont somsor guidance ko houschelds

AUDS10.000. Many households wil ikely
o for ihe growing number of models under
$500. Cost generally increases with the
WUMSME Measuies,
and accuracy and Semsitivity of its sensors.

OX

Manian

& @

Mot manufacturers offer devices for 2 one-
off purchase price, but some offor units ona
basis. Before you buy, consider
the total cost of ownership. This inchides not
only the purchase of subscrption price fof the
unit, but any additional and long-term
operating costs as well, such as:

instaliation costs
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IQAIr AirVisual Pro (Indoor)
$550
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IQAir

Category: Indoor

Monitors these particle sizes: PM2.5

Data transmission: Wi-Fi

Data display: On-device display, app, web, API

Data storage: Local

Calibration: Factory calibrated

Size: 82 x 184 x 100mm

Power options: Plug-in, battery

Product page: https:.//www.igair.com/au/air-quality-monitors
Sensor accuracy: PM2.5: 0.79 - 0.81

Guidance to select suitable monitors,
building awareness of air pollution




Selecting low-cost sensors
for air quality monitoring

Sustainabiy
f & Communities
and Waste
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Guidance for primary and secondary schools

About this fact sheet

Low-cost sensors to monitor air
quality are developing rapidly.
Dozens of models with wide-
ranging costs and capabilities are
now available to the Australian
market. This can make it time-
consuming to select a model that's
fit-for-purpose.

This fact sheet provides guidance
for those in primary and secondary
schools who wish to buy low-cost
sensor devices for air quality
monitoring projects. It describes
key features or concems to
consider, and complements our
online low-cost sensor selection
tool: monitors.cleanairstars.com

This guidance covers low-cost
sensors that measure particulate
matter (PM), poliuting gases, and
volatile organic compounds
(VOCs). It does not cover carbon
dioxide (COz) monitors, such as
the Arangtd, commonly used to
check whether indoor ventilation
is adequate.

Match the device with
your monitoring goals

It's impertant to choose a low-cost sensor
that suits the goals of your air quality
menitering project. For example, at your
school you may wish to:

educate students and others about
air quality

raise awareness about air pollution
monitor exposure io determine
health risks

facilitate action to reduce exposure
o unhealthy air and maintain a clean
breathing environment.

If your goals are educational, such as a
student project to study local air quality,
you may wish o select a device that's
intuitive and easy-to-use, and has features
o sustain engagement, like a readily
viewable display screen, or the option to
send automatic notifications.
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Impact example: Low-cost sensor
Solution: fact sheets for stakeholders
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Key user concemns for
selecting low-cost sensors

The following are some key things to
consider when selecting a sensor model
for your air quality monitoring project.

Indoor, outdoor or portable?

If your school's project is only concemed with
indoor air quality, consider buying one of the
many affordable models specifically geared
for indoor monitoring.

If menitaring air pollution outside the school is
your project's goal, look for one of the more
weather-proof monitors designed for outdoor
use. Be aware that if a monitor is specified
solely for cutdoor use, it's not a good idea fo
use it fer indoor monitoring as well. Instead,
look for one of the models labelled as suitable
for both indoor and outdoor use.

A growing number of portable monitors also
make it possible to monitor air in multiple
locations. For example, students doing an air
quality project could use these devices to
explore air pollution sources inside and
oulside the school and along roadways.

Batsory

Sk Opon  Closed
Bcoes  mooess

Consider device costs
& related expenses

Alr quality sensor devices vary greatly in cost.
This fact sheet and associated online tool
define low-cost sensors as devices costing
less than AUD$10,000. Device cost generally
increases with the number of pollutants
measured and the degree of sensor accuracy
and sensitivity.

OX

Maintain
Data Services Supplies

Most models are available for a one-off
purchase price, but some manufacturers offer
units on a subscriber basis. 'Plug and play”
maodels offer the option to easily replace
individual sensors on the device, an attractive
option for longer-term monitoring projects.
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Impact example: Clean air centres

Problem: lack of data

Very poor

Extremely
poor

STAY INDOORS as much as possible
with windows and doors closed until
outdoor air quality is better.

It you feel that the air in your home is
uncomfortable, consider going to a
place with cleaner air (such as an air-
conditioned building like a library or
shopping centre] if it is safe to do so.

Actively monitor symptoms and follow
the treatment plan recommended by
your doctor.

If you are concerned about symptoms
call the 24-hour HealthDirect helpline
on 1800 022 222 or see your doctor.

In a health emergency, call triple zero
(000) for an ambulance.

STAY INDOORS with windows and doors
closed until cutdoor air gquality is better
and reduce indoor activity.
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Clean air centres (i.e., shopping malls,
libraries, community centres)
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Impact example: Clean air centre
Solution: collect data, carry out filter intervention

Shopping centre air quality monitoring project




UNOFFICIAL

Impact example: Clean air centre
Solution: collect data, carry out filter intervention

Baseline indoor air quality data for major Sydney
shopping centre
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Impact example: HEPA guidance for classrooms

Problem: Lack of guidance on use of HEPA filters
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Impact example: HEPA guidance for classrooms
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Impact example: HEPA guidance for classrooms

What is HEPA?

Home - What is HEPA?

HEPA & healthy classroom air FAQ

Air pollution is today's greatest environmental health risk. Good air quality supports children’s healthy development and contributes to staff
wellbeing.

Explore the topics below for answers to frequently asked questions about HEPA air filters and natural ventilation. Learn why indoor healthy air is
so important, and what air quality monitors can tell us.

This FAQ is for schools or other buildings with natural ventilation or hybrid (natural combined with mechanical ventilation) systems. It's not for
schools that use only mechanical ventilation or have HVAC systems.

HEPA filters & how to use them v

Find practical information on how how to buy, use and maintain HEPA filters to clean indoor air.

What are HEPA units? ~

The air filtering appliances commonly called HEPA (High Efficiency Particulate Air) filters or HEPA units look like large
rounded or square boxes with lots of small holes on their sides. Inside a typical unit you'll find a motor and a fan that
draws air through a pre-filter, and behind that, the HEPA filter itself.

Each HEPA filter consists of a mat of dense fibres, arranged in pleats to increase its surface area. Air and any pollutants it
contains is drawn through the filter, which traps pollution particles across a wide range of sizes. The unit vents clean air
back into the room and the pollutants stay trapped inside the filter.

HEPA filters need to be replaced when they fill with dirt and dust.
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What's next

_HOPPING

PM 2.5 (ug/im3)
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What's next
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What's next

FRESH QiR iNNOVATORS

resh Air Innovators program. Submit your request via the Contact tab to secure a plact

LESSON 1

Power up! The first scientists
I this lesacn, students will esplore. In thes lesson. students will explore
P enaegy i transfarred and Aboeignal and Tomes Strart lslander

LESSON2

Peoples’ sustainable fand.

Explore the vital role clean

air plays in human health s
and the environment.
Empowering students to tackle bushfire and air quality challenges through m;’wr backyard IL;:;:iul::le invaders

creativity, innovation, and real-world problem-solving.

View L

«

I thiss lesson. students will enpiore.
he connection betwaen ther local
Iandscapes and natural hazard

LESSON &
Breathe easy

In this lesson, students will learn
abaut carban dmde (COZ) and s
impact on both the erwiranment an_

LESSON T
e n Fresh air action plan
I this lesscr, shudents will apply
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In this kesson, students will xplore
the sources and impacts of ar
poluion and lesrn how to monitor._

LESSON &
Filter heroes
In this lesson, students sxplors the

prparties and purpass of HEPA
Eitees and investigatn their_

LESSON B
Future innovators
This lesson introduces students 1o

the cancept of entrepranaurship:
and fta role in addrossing

Leam Mars.



CTORYBOARD

Storyboard Template Date: 51225

o)

Wail people want fans
because it's 5o hot right?

The sun comes 10 good use fod Woah! If's & solar-pe
solar panels right? I've got an [
idea!

Meet the Friends

THE A
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Impact of EMCRSs on project

Nathan Cooper Janice Wormworth

Air quality, data analysis, environmental Environmental policy, digital
health & environmental justice content & communications
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Impact example: Classroom study

Air Quality Action Guide

Take these simple steps for healthier classrooms and better learning
o Identify your school’s ventilation system

Loak for the Coaler Do your acontrel
panel that looks like the phota on the right? If yes, your school uses the
Cocder Classrooms systam.

I no Cooler Classrooms panel s present. Your school likely uses natural
ventilation and may be equipped with split system air conditioning units.

Type What this means

Cooler i ducted air itioning system with fresh-air intake from
outside fed into each claseroom.
y ventil i ble windows, Th may also have split air
possibly with split AC ooled indoor air. (These

© Check today’s outdoor air quality
Haore are 2 ways to check air quality in your area:
* Use Google Magrs Air Quality Layer to find out about the
air quality outside your school,
= Use the Air Quality NSW website: airquality.nsw.gov.au,
‘fou can also use this wabsite to sign up for daily alerts

for your region.

o Take action

Classroom Good Fair Paer Vary Poor Extremaly
type Pacr
Cooler Open windows |+ Close windows

Pt and doors + Run HE;‘ﬂsunhigh. if weailable

Run A/C systams

nnnnnnn e by

lights on panal

Naturally wind * Close windows + Close windows
ventilated/ f,?&"éw, % | - Gpen windows when roomis | + Fun HEPAS on high. if
Split A/C empty, such as during a avallable

Fun split AXC I:I(raeko( lunchtime, 1o refresh

sabem s neemal + Run HEPAS on high, it

available

\ Meet the Friends

WE
Py

Controlled study of interventions to optimise air quality using
a real-world classroom setting with volunteers.
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EMCR career impact

Wider benefits due to this
research:

* Enhanced expertise in air quality
monitoring using LCS

* Deeper understanding of data analysis
for air quality studies

* Expanded research networks through
national and international presentations
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About Nathan

Mathan is an isciplinary envi ientist at the school of Biclogical, Earth and Environmental Sciences
in the University of New Scuth Wales. He is interested in air quality, data analysis, environmental health and
environmental justice. His current research focuses on air quality in schoals, using networks of low-cost sensors to
measure and analyse school children's exposure to air pollution and actions to minimise their exposure

See more IAQ24 speakers

Example: In 2024 | gave a presentation about our clean air
centres project at Australia’s main conference for HVAC&R
industry stakeholders.

UNOFFICIAL



Q&A

Questions?

Web links:

Low-cost sensor guidance: monitors.cleanairstars.com
HEPA guidance: cleanairschools.com.au/what-is-hepa
Fresh Air Innovators: freshairinnovators.com.au

Fresh Air Friends (stickers): freshairfriends.com
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