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Introduction and description

This international project involves measuring air quality of our environment, exposing
these measurements and those collected by different weather stations over the years and
current ones, and raising awareness of the importance of conserve and improve the
environment for our future.

In this part of the project, we have designed and made a small hardware device which is
capable of measuring air quality and uploading data to a database on the network.

For this, we have used a board called NodeMCU which has an integrated Wi-Fi module and
has an analog port to receive information from the gas sensor. This board is Open Source
and is programmable with the arduino IDE itself, only ESP8266 boards must be added to
the boards repository.

This device measures the amount of CO2 (carbon dioxide), NH3 (ammonia), NO (nitrogen
monoxide) and CO (carbon monoxide) that is present in the air thanks to the MQ-135
sensor and MQ-07 sensor to. Those have certain chemical elements inside which react with
the aforementioned particles causing the voltage that is transmitted to the Arduino
(NodeMCU) to vary and so we can obtain the amount in parts per million that are in the air
of each component.




Tools and equipment

For this project we will need:

NodeMCU V3 Gas Sensor Gas Sensor
X2 MQ-135 MQ-7

Led Jumpers Resistor
X2 x10 X2




Assembly

We have to connect:

Red — VV Red — VCC Blue — DO Blue — Resistor
Black — G Black — GND Resistor — Led
. Black — G
White — AQ White — A0 Black — Led

Finally, it should look like this:

| E—— GND with resistance 220ohm

Digital
port for
Led Sensor Data by

analogical port AQ

GND and VCC
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Digital : Ul m L
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Installation and programming

First of all, we must have the latest version of the arduino IDE, if not, download here. Once
installed, we must install the library containing the ESP8266 Wifi boards (NodeMCU).

For it, in Arduino IDE, in the file tab, we click in “Preferences” and we add the next link:
http://arduino.esp8266.com/stable/package_esp8266com_index.json

Preferences X
Settings  Network

Sketchbook location:

.C:‘\Users\javierh[}ocuments‘ﬁrduina Browse _

Editor language: System Default v (requires restart of Arduino)

Editor font size: 12

Interface scale: Automatic | 100 :_:% (requires restart of Arduino)

Theme: DefEI_L:I|_F_t_I’_‘IEﬂ’I_E ~ | (requires restart of Arduinc)

Show verbose output during: [_| compilation [_] upload

Compiler warnings: MNane |

[ ] bisplay line numbers

[ ] Enable Cade Folding

Verify code after upload

[ ] Use external editor

Aggressively cache compiled core

Check for updates on startup

Update sketch files to new extension on save (.pde -> .ino)

Save when verifying or uploading

Additional Boards Manager URLs: |http://arduino.esp8266.com/stable/package_esp8266com_index.json | ﬁ
Mare preferences can be edited directly in the file

C:\Users\javie\AppData\Local\Arduinol5\preferences.bd

{edit only when Arduino is not running)

oK Cancel



https://www.arduino.cc/en/main/software

Then press OK. Now in the Tools tab:

€9 sketch_nov04a | Arduino 1.8.9
File Edit Sketch Tools|Help

Auto Format Ctrl+T
Archive Sketch
sketch_nov04 Fix Encoding & Reload
. ) Manage Libraries... Ctrl+Shift+1
wvoid setupl()
// put you Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L

WIFi101 / WIFININA Firmware Updater

void loop() Board: "Arduino/Genuino Uno" 3 Boards Manager...
: . _
// put you Port N
] Get Board Info Arduino AVR Boards
Programmer: "AVRISP mkll" Arduino Yin
B Bootlosder ® Arduino/Genuino Uno
Arduino Duemilanove or Diecimila
Arduino Nano
Arduino/Genuino Mega or Mega 2560
Ardninma hamna ANE
& Boards Manager X
Type |All v lesps266
esp8266 by ESP8266 Community version 2.5.2 INSTALLED ~

Boards included in this package:

Generic ESP8266 Module, Generic ESP8285 Module, ESPDuino (ESP-13 Module), Adafruit Feather HUZZAH ESP8266, Invent One, XinaBox CWO1,
ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0 (ESP-12E Module), Olimex
MOD-WIFI-ESP&266(-DEV), SparkFun ESP8266 Thing, SparkFun ESP8266 Thing Dev, SweetPea ESP-210, LOLIN(WEMOS) D1 R2 & mini,
LOLIN(WEMOS) D1 mini Pro, LOLIN(WEMOS) D1 mini Lite, WeMos D1 R1, ESPino (ESP-12 Module), ThaiEasyElec's ESPino, WifInfo, Arduino, 4D
Systems gend IoD Range, Digistump Oak, WiFiduino, Amperka WiFi Slot, Seeed Wio Link, ESPectro Core.

Online help

Mare info

Now we can program the boards ESP8266!

The code that we have to upload in the board is here. It's a repository on GitHub called
AirDuino. You have to download 2 files, AirDuinoMQ-7.ino and AirDuinoMQ-135.ino, and
save all of them in folders with the same name that files.



https://github.com/secopia/AirDuino/

Open Arduino IDE with the files and setup it with NodeMCU configuration, select the port

where the board is located:

& AirDuino | Arduino 1.8.9
File Edit Sketch Tools Help

AirDuino
finclude <ES
finclude <ES
fdefine led |
WiFiServer s
bool res_sta

/ /Network da

const char*

const char*
const char*
const int no
//This funct

bool send ge

if (msg GE

String i

Auto Format

Archive Sketch

Fix Encoding & Reload
Manage Libraries...
Serial Monitor

Serial Plotter

WIFi101 / WIFININA Firmware Updater

Board: "NodeMCU 1.0 (ESP-12E Module)"
Upload Speed: "115200"

CPU Frequency: "80 MHz"

Flash Size: "4M (no SPIFFS)"

Debug port: "Disabled”

Debug Level: "None”

IwlP Variant: "v2 Lower Memory”
VTables: "Flash”

Exceptions: "Disabled”

Erase Flash: "Only Sketch”

S5L Support: "All S5L ciphers (most compatible)”
Port

Get Board Info

Programmer: "AVRISP mkll*
Burn Bootloader

Ctrl+T

Ctrl+Shift+]
Ctrl+Shift+M
Ctrl+Shift+L

You have to modify part of the code to indicate the wifi, the wifi key and the server's ip:




€ AirDuino | Arduino 1.8.9
File Edit Sketch Tools Help

AirDuino §

finclude <ESP8266WiFi.h>
finclude <ESP826EHTTFClient.h>
fdefine led pin DO
String ID = "PDV-MQ135";
WiFiServer server (80);

= £

bool res status = false;

//Network data to connect arduino to Node.js

onst char* ssid = ""; //Wifi 38ID

onst char* password = ""; //Wifl password

onst char* nodejs_ip = ""; /{Hode.js server IP
//Node.js server PORT

and you have to set an ID who determinate where is the sensor to differentiate it from the
rest:

& AirDuino | Arduino 1.8.9
File Edit Sketch Tools Help

AirDuino §

finclude <ESPB26EWiFi.h>
finclude <ESP82EEHTTPClient.h>
td=fine led_pin Do

String ID = "PDV-MQ135";

WiFiServer server (B0);

bool res status = false;

//Network data to connect arduino to Node.js

const char* ssid = ""; //Wifi 38SID

const char* password = ""; //Wifi password

const char* nodejs_ip = ""; //Node.]s server IP
const int nodejs_port = 8000; //Node.js server FORT

Then open Serial Monitor and press the upload button.




Now we should start watching on the serial monitor:

€ comd

[ send

Connecting to: MiCasa
WiFi connected
Server started at...
192.168.0.114
Reading data!
connected to Nodejs
HTTP/1.1 200 OK

=

Reading data!
connected to Nodels
HITE/1.1 200 OK

=1

Reading data!
connected to Nodejs
HITP/1.1 200 OK

—E

Reading data!
connected to Nodedjs
HTTP/1.1 200 OK

1

[ Autoscroll [] Show timestamp Newline ~ | [115200baud + | | Clear output

And this would indicate that everything worked correctly.




