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1 Introduction

This project involves the construction and installation of an air quality sensor. The sensor will be able
to monitor the concentration of small, polluting particles (particulate matter/PM) in the air as well as
the temperature and humidity. 3 main components will be used which are pictured below in Section
2.

The concentration of particles with a diameter less than 2.5 microns (PM 2.5) and 10 microns (PM
10) will be measured by an SDS011 Particulate Matter sensor. The temperature and humidity will
be measured by a DHT22 temperature and humidity sensor. The data from these 2 sensors will be
collected and uploaded to the cloud so you can read it by a NodeMCU V3 micro-controller via WiFi
to join a global network of air quality monitoring sensors.

Why might you want to measure these things?

PM 2.5 is of particular interest as many studies have shown a strong link between high levels of
exposure to PM 2.5 and the increased risk of respiratory and cardiovascular issues, such as lung cancer
and heart disease. It also been shown to make conditions like asthma worse.

PM 2.5 is produced in the outside air primarily by the combustion engines of motor vehicles and coal
burning and inside by burning tobacco or candles.

Temperature is a direct measure of global warming caused by man-made emissions of greenhouse gases
when taken as an average over long periods e.g. a year. The global average surface temperature has
risen by around 1°C since the pre-industrial era (approx 1750). This is a direct result of man-made
greenhouse gas emissions.

Humidity is important because it is a driver of more extreme weather such as heat waves and increased
rainfall.

Outline of project

The first task will be to download some software to your computer: some drivers and a flashing tool.
The drivers are to allow your computer to communicate with the NodeMCU, as it cannot do this by
default. Then, the flashing tool will allow you to install some firmware (a special kind of software)
on the NodeMCU which it will use to communicate with the sensors, and then send the data to the
cloud.

Next, you will need to connect all the components together.

After that, you will be configuring the NodeMCU using your computer to communicate with the cloud
via your WiFi network. Make sure you have the login details handy! At this point, you will be able to
check that data is being collected correctly by the sensors, and see some graphs of it online. Finally,
you will house the sensor in a weatherproof junction box and choose where to mount it.

Foreword for teachers

Often, school computers do not allow the downloading and installing of new software for security
reasons. As such, you may need to contact the network administrator about pre-installing the drivers
and flashing software (detailed in Section 3) on the computers you intend to use before starting this
project. You may also need to check that the sensors we construct will be able to connect to the school
WiFi (detailed in Section 4.3). It may be easiest to connect to a guest network.

Furthermore, it’s probably worth checking where you might be allowed to install the sensor outside,
and whether either of the two proposed methods of installation are permissible (see Section 5). If not,
alternative installation methods might be required. It is important to keep in mind you will need to
have WiFi signal wherever you intend to install it.
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2 What you will need

This guide will detail two possible methods of installing the finished product (see Section 5 below)
which are by no means the only ones. As such, the items required for each method are listed as optional
and will need to be sourced by the user.

2.1 Provided in the kit

• NodeMCU V3 WiFi controller (1)

• SDS011 Air Quality sensor (2)

• DHT22 Temperature and Humidity sensor (3)

• Dupont connection wires (4)

• Flexible tube: 6mm diameter (5)

• Micro-USB cable (6)

• USB wall adapter (7)

• 21.5mm diameter pipe (8)

• Junction box (9)

The USB connector included with the SDS011 is not needed for this project.

2.2 You will need to provide

• A WiFi connected computer, e.g. laptop

• Flat-head screwdriver

• Scissors

• Portable power bank (optional)

4



2.3 Optional based on chosen method of installation

Screwing it in

• Roughly 15x20cm flat piece of wood/off-cut

• 4 2.5mm diameter screws

• 4 suitably sized screws for the material it will ultimately be mounted on

• (Electric) Phillips-head screwdriver

• Electric drill

• Pencil

Adhesive

• Multi-purpose adhesive, e.g Gripfill Xtra

• Caulking gun
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3 What you will need to have downloaded

If these have already been installed on your system, feel free to jump to Section 4.

Drivers for the NodeMCU V3

The drivers can be downloaded by clicking the following links, the download should happen automat-
ically:
Windows: http://www.wch.cn/downloads/�le/5.html
MacOS: http://www.wch.cn/downloads/�le/178.html

In either case, navigate to your downloads folder to �nd the �le and right click to extract/unzip
it.

Choose the default option it gives you for the extraction location and click extract.

Now open the folderCH341SER and run SETUP.EXE as follows:

Right click on SETUP.EXE and selectRun as administrator. Then, click on Yes to allow changes to
your device.
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Finally, click INSTALL .

When complete, click OK and then close the window.

Linux: The board should be supported by default

Firmware to install on the NodeMCU

The 
ashing tool for installing this can be downloaded from:

http://�rmware.sensor.community/airrohr/
ashing-tool/

Scroll down on the page and choose the latest release for your operating system, e.g. for 64-bit Windows
choose something likeairRohr-�rmware-
asher-0.3.2-Windows amd64.exe.

If you are in doubt about whether you have have a 64-bit or 32-bit operating system, don't worry!,
you can just choose the 32-bit download since all 64-bit machines can run 32-bit programs but not the
other way round.
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