Tutorial
Build your own hackAIR home sensor v2

Thissensorconnectsto your home or office WiFi andautomaticallyuploadsa measuremengeveryfive
minutes.Youwill needto plugit into a power socket.Thenodeis basedon the Wemosmicrocontrollerand
costsaroundEuro30.

Videotutorial

Nextto this written tutorial, you canalsocheckout
our videotutorial at
http://www.hackair.eu/hackairhome-v2.

i

Build your own

1ig quality sensor
1

hackAI hoe v2

What you need

Make sureyou havethe followingmaterialsandtools available We providelinksto onlineretailers,
includingAliexpressat http://www.hackair.eu/hackairhome-v2. Alternatively,visit yourlocalelectronics
supplier.

Materials

1 Airqualitysensor:NovaPM SDS01{20EUR)

1 Microcontroller:WemosD1 mini (with
headers3 EUR)

1 Temperatureand humidity sensor:DHT22
(with shieldandheaders 3 EUR)

T 4 M/Fjumperwires(0,50EURor 40)
1 Micro-USBcableandUSBcharger
Tools

1 Solderingron + solderingtin (from ca.20 EUR)

1 Posterputty

1 Computer
Forgeneralsoldeinginstructions,checkout the tutorial introductionto solderingat
http://www.hackair.eu/hackairhome-v2.
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Assemblethe sensor

Stepl: Solderheadersto your microcontroller

Solderthe shortheadersto the Wemos
microcontroller.

In orderto keepthe headerstableduringsoldering
usesomeposterputty (seered arrow)

Yourfinishedboardshouldlook like this: -

Step2: Solderheadersto the humidity sensors

Solderthe longheadersto the humidity sensor
shield

Useposterputty again,it really helps!
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Yourfinishedhumidity sensorshieldshouldlook
like this:

Step3: Stackthe shields

Stackthe shieldoverthe Wemosandcheck
alignment.Thewhite dots on both the Wemos
boardandthe humidity sensomeedto be onthe
sameside.

Checkthat all pinsline up and everythingis
aligned.If everythingis OKthen plugit in (pushit
down aswhite arrow indicates).

YourfinishedWemosshieldpair shouldlook like
this:
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In orderto checkthat you put the shieldin the
correctorientationthere is an easyway: White
dots. At the Wemoshoardaswell asat the
humidity sensorshieldyouare goingto find a
white dot in one of the corners.Thewhite dots
from Wemosboardand sensorshieldmustbe in
the sameside (justlike the picture on the right).

Step4: Connectthe cables

Connecthe sensorwith four M/F jumperwiresas
follows. Thepicture showsthe connectionsof the
femalesideto the SDS01%ensor.

GND GND
RXD D6
TXD D7
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Install the software

Stepl: Preparationsand downloads

Download the Arduino IDE
Downloadthe ArduinolDEsoftwareandinstallit
onyour computer.
https://www.arduino.cc/en/Main/Software

Downloadthe latestversionof the hackAlRibrary.
https://github.com/hackairproject/hackAIR
Arduino/releases 2

Registeon the hackAlRplatform (if you havenot o
donethat already). -
https://platform.hackair.eu/reqgister ‘

vvvvvvvvvvvvv

Goto youruserprofile onthe platformi Tab
d{ Sy & xMkBobd | Bfewa Sy & 2 NE ©

New sensor

Fillin the information for your new sensor,
includinglocationdetails. CleanAitiow

v

) hackAIR home
‘ ~ ‘ Location hackAIR mobile _

Savethe informationthat you haveprovided.Now (.. airvow \ [ o |
you go backto your profile,goto thetab & a &
a4 Sy & elinkaréeth® arrow in the bottom right

corner.Thistakesyouto your sensorprofile. Here

you seethe acceskey.Copythe acceskeyinto a 2

documenton your computer.Youneedit later. WQ

Step2: Arduinosetup ® Arduino File Edit Sketch Tools Help

Now openthe Arduinosoftwareto setit up to
work with your sensor.

sketch_mar29a

oid setup(Q) {
// put your setup code here, to run once:

}

void loop(Q) {
// put your main code here, to run repeatedly:
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1. AddaboardmanagerGoto Arduinoi
Preferences

Add the following link to Additional Boards
Manager URLSs:

http://arduino.esp8266.com/stable/package
_esp8266com_index.json

Goto Toolsi Boardi Boardsa I y I 3 S NX

Searchfor ESP8266&lickon it andinstallesp8266
by ESP826€ommunity.

2. Installlibraries

Clickon Sketchi IncludeLibraryi
[ A6 NI NR Sax

Manage

We needto installthe followingfour additional
libraries:

WiFiManageby tzapu
DHTsensotibrary by Adafruit
Adafruitunified sensoribrary by Adafruit
ESP8266Wibly |.Grokhotkov

=a =4 -4 -9

m File Edit Sketch Tools

About Arduino

Help

Preferences... 88,

Services »

Hide Arduino SRR 5 ~un once:
Hide Others "\ _3H

Show All

Quit Arduino #Q

OO Network

Sketchbook location:

JUsers  Unique/Documents /Arduino Browse
Editor language: System Default B Irequires restart of Arduino)
Editor font size: 12

Interface scale W Automatic % (requires restan of Arduino)

Show verbose output during: || compilation || upload

Compiler warnings. None :

Display line numbers
Enable Code Folding
o Verity code after upload
Use external editor
™ Aggressively cache compiled core
B Chrick for updatss on sramtup
™ Update sketch files 10 new xtension on save (pde -> .ino)
 Save when veritying or uploading

Additional Boards Manager URLS:  hitp:/ /arduin0.esp8266.comy stable/package_esp8266com_index. json | (=]
ox Caneel

[ +

ICEEl Help Q@ W P ™ 5

Auto Format 3T stch_mar29a | Arduino 1.8.5
Archive Sketch
Fix Encoding & Reload
Serial Monitor t®8M
8L

Serial Plotter

WiFi101 Firmware Updater

Board: "Arduino/Genuino Uno" »
>

Port
Get Board Info

Boards Manager...

Arduino Yin

»  Arduinc/Genuine Uno
Arduino Duemilanove or Diecimila
Arduino Nano

Programmer: "AVRISP mkll*
Burn Bootloader

® 0
Type Al

Boards Manager

- ESPE26&

ESPE285 Module, ESPDUING (ESP-L3 Module), Adafrul Festher HUZZAH ESPA286, ESPressa Lite 1.0, E5Presso
Noast 5p-12 ModUi), NOGEHCU 1.0 (ESP-12E Mogule), Olimax MOD-WIFI-ESPB266(- DE),

in ESPA255 Thing Dev, SweetPea ESP-210, Wellos D1 R2 & mini, Webos D1 minl Pro, Webles DL mini Lite,

Wieras D1 1, ESPinG (ESP-12 Module), ThaiSasyEiecs ESPIng, Wirlnfa, Anfuing, 40 Systems gend 16D Range, Digistumg Oak

Online help

241 s] | st |
Tools Help Q@'

Verify/Compile #R
Upload 8U
Upload Using Programmer ~ {*38U

sketch_mar29a | Arduir

Export compiled Binary X #S
Show Sketch Folder #K
Include Library > Manage Libraries...

Add File...
Add .ZIP Library...
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Searchor WiFiManager.

ChooseWNiFIManageby tzapuandinstallit.

Searchfor DHTsensorlibrary. ChooseDHTsensor

library by Adafruitandinstallit.

Searchor Unifiedsensorabstractionlayer.Choose

Adafruit Unified Sensorandinstallit.

Searchor esp8266wifbuilt-in. Choose
ESP8266Wibly |. Grokhotkovandinstallit.

Goto Sketch
library

Includelibraryi include.zip

Findthe folder in whichyour previously

downloadedhackAIRArduino.zipis stored.Choose

andinstallit.

[ oY ] Library Manager

Type | All +| Topic | All + | WiFiManager

PersWiFiManager by fyan Do
er A nor

wning
Persistent WIFi Manager A non-blocking, persistant wifi manager for ESPE266 that allaws netwerk changes at any time
Harzinta

WhareHauoraWiFIManager by tzapu

a9
of its:  faithub.comy teapu/ WiFiManager 1o ad

WiFiManager by tzapu

ESPB266 WiFi 9 fon portal Library for configuring ESPB256 madules WiFi credantists
nuntime
Mare info

e e Library Manager

Type Al 3| Topic Al | DHT sensor library|

at

Close

DHT sensor llbrary & Adafrult
Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arcuino library for DHT11, DHT22, etc Temp & Humidity Sensors
More info.

L) Library Manager
Type Al : Topic _All i Unified sensor abstraction layer
Adafrult Unified Sensor by Adafruit Version 1.0.2 INSTALLED
quil i ries. A unified sensor abstraction |ayer used by many Adafruit sensor libraries.

More infa.

@ Library Manager

Type (M | Topc ‘a0 « | esp8266u butn|
ESPB266WIFI Built-In &, Tvan Grokhotk 1.0.0 INSTALLEC
Enables (local and the WIFi. With this library you can instantiate Servers,

Clients and send/receive UDP packets through WiFi. The shield can connect either to open or encrypted networks (WEP, WPA).
The 1P address can be assigned statically or through a DHCP. The library can also manage DNS.
Mgra info

! hackAIR-Arduino (1).zip Thursday, March 29, 2018 11:30 AM

File Format:  ZIP files or folders
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3. ConnectWemos

Connectthe Wemossensorto your computerwith
the USBcable.

Selectthe correctboardtype by goingto Toolsi
Boardi Arduinoi WemosD1R2& mini

Selectthe correctport by goingto Toolsi  Porti
[name of the port]

OnWindows:If more than one port is shown,you
canfind the correctoneinyourO 2 Y LJdZDeSidé¢]
Manager.

OnMac:é 2 diRtinéedto downloadUSB2Serial
drivers.Youcanfind driverslinkedin the online
tutorial. Oncethat is done,choosesomethinglike
G OKdJdzAa 0 ASNRI f ¢ @

Step3: Uploadsoftware to Wemos

Goto Filei Examples hackAIR Wemos
Advanced
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