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Arduino: senzor DHT11, Node-RED

V tomto projekte si zapojime senzor teploty a vlhkosti vzduchu DHT11 k Arduinu a ziskané hodnoty
zobrazime v Node-RED.

1. Senzor teploty a vihkosti DHT111

Je to jednoduchy digitalny senzor na snimanie vlhkosti a teploty okolitého prostredia. Da sa vyuZzit' na
budovanie vlastnej meteostanice. Pre ziskanie presnejSej teploty a vlhkosti s va¢§im rozsahom teplot sa
odporaca DHT22.

Specifikacie:

Meranie vlhkosti: 20% — 90% RH, £5% RH
Meranie teploty: 0 ~ 50 °C, £2°C

Operacéné napitie: 3.3V ~ 5V

2. Schéma zapojenia:

Rezistor 10k ide z pinu DATA na Vcc.
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https://techfun.sk/produkt/senzor-teploty-a-vlhkosti-dht22/
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3. Program

#include <DHT.h>

t#tdefine DHTPIN 2 // Data pin DHT11 je pripojeny na pin 2 Arduino
t#tdefine DHTTYPE DHT11 // zadefinovanie typu senzora, mame DHT11
DHT dht(DHTPIN, DHTTYPE);

int chk;

float hum; //premennd na uchovanie vlhkosti

float temp; //premennd na uchovanie teploty

String huml; //prevod c¢iselnej hodnoty na retazec pre vlhkost
String templ; //prevod ciselnej hodnoty na retazec pre teplotu

void setup() {
Serial.begin(9600);
dht.begin();

}

void loop()
{
//precitanie hodndt
hum = dht.readHumidity();
temp= dht.readTemperature();
huml = String(hum);
templ = String(temp);
//zobrazenie hodndét na sériovy monitor
Serial.print("Humidity: ");Serial.print(huml);Serial.println("% ")
Serial.print("Temperature: ");Serial.print(templ);// Serial.println("°C");
delay(2000); //Delay 2 sec.
}

Hodnoty v monitore sériového portu:

) coM15

Humidity: 50.00% Temperature: 30.50°C
Humidity: 48.00% Temperature: 30.60°C
Humidity: 48.00% Temperature: 30.60°C
Humidity: 48.00% Temperature: 30.60°C

Ak chceme hodnoty odoslané z Arduina spracovavat’ v Node-RED, vystup zjednodusime takto:

void loop()

{
//precitanie hodnét
hum = dht.readHumidity();
temp= dht.readTemperature();
huml = String(hum);
templ = String(temp);
//zobrazenie hodn6t na sériovy monitor
//Serial.print("Humidity: ");
Serial.print(huml);Serial.print(",");
//Serial.print("% ")
//Serial.print("Temperature: ");
Serial.println(templ);// Serial.println("°C");

delay(2000); //Delay 2 sec.
}

Arduino IDE mdzeme zavriet’ a spustit’ si Node-RED.
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4. Node-RED

V Prikazovom riadku zaddme prikaz node-red —
v IEW

Import

Otvorime si nejaky internetovy prehliada¢ a zadame adresu localhost:1880 e

Search flows

Configuration nodes

Node-RED nema predinstalované uzly pre
Arduino, Serial Port a Dashboard. Doinstalujeme Flows
ich pomocou Manazéra paliet: Sem napiseme iba Subflows
slovo serialport, Groups
najde nam 2 palety.

Manage paletie

Settings
User Settings
Keyboard shoricuts
Node-RED website
View Nodes Ipfstall viis
L | sort| IF | az | recent o]
Keyboard
Q. node-red-node-serialport 273385 %
Palette
& node-red-node-serialport &
Mode-RED nodes to talk fo se
% 014
& node-red-node-serialpo i
ode-RED no deard manufacturer name Tuto
v 07 nainstalujeme.
Po nainstalovani to vyzera takto:
User Settings
Close
vView Modes Install
L | sort:| IF | a-z | recent =
Keyboard
O node-red-node-serialport 2/385
Palette
&) node-red-node-serialport &
MNode-RED nodes to talk to senal ports
% 0147 BB 1 monthago
&) node-red-node-serialport-wildcard
Node-RED nodes to talk to serial ports, supporting a ard manufacturer name

W 072 B 2years 6 moniths ago ==
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V paneli uzlov, v skupine network nam pribudnu tieto uzly:

Podobne doinstalujeme uzly pre Arduino:

User Settings
View Nodes ‘ Install
X  sort| JF | az | recent =
Keyboard —
a Arduind A/ 073185 X
Palette

) node-red-contrib-idm =
Modes for IDM and DUO
% 0410 B 4 years, 6 months ago install

& node-red-contrib-johnny-five &
A set of node-red nodes for using johnny-five and 1O plugins
W 100beta? BB 1yearago install

© node-red-contrib-johnnys &
A set of node-red nodes for using Johnny-Five and 1O plugins (fork)
% 0500 B 1 year, 8 months ago install

& node-red-contrib-simplecomm-node &
A simple communication node for node-RED
% 102 B 2years, 8 months ago install

&) node-red-contrib-thinger &
Mode-Red library for Thinger.io Platform

% 004 B 3years, 2 months ago install

& node-red-contrib-webduing &
Mode-RED nodes for Webduino

W 0015 B8 3years, 4 months ago install

& node-red-node-arduing &
A Node-RED node to talk to an Arduino running firmata

% 031 B 1year, 9 months ago install

4

Tuto
nainstalujeme.
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Na pracovnu plochu vlozime uzol serial:

[_ serial 'Z]i

Zadame mu takéto vlastnosti:

Edit serial in node

Delete Cancel

£+ Properties £+
35 Serial Port COM159600-8N1 ke

¥ Name Wstup z Arduino

Mgr. Miroslava Vavrova

Klikneme na
ikonu ceruzky.

Edit serial in node > Edit serial-port node

Delete Cancel

4+ Properties £
X Serial Port | COM15 <\Q\ Zadame taky port, na
ktorom méame
& Settings  Baud Rate Data Bits ~ Parity Stop Bits pripojené Arduino..
» 9600 g ¥ | None ¥ 1 A
DTR RTS CTS DSR
auto v auto ¥ auto ™ auto v
! Input
Optionally wait for a start character of . then
Splitinput | after a timeout of ~| 5000 ms
and deliver binary buffers o
= Cutput

Add character to output messages | false

= Request

Default response timeout | 10000 | ms

Tip: In timeout mode timeout starts from arrival of first character.



Gymndazium Ivana Kupca 6/13 Mgr. Miroslava Vavrova

Pridame uzol debug:

s ERTHHE)

@ connected

Vlastnosti uzla debug:

Edit debug node

Delete Cancel

#+ Properties - ENE RN =
iE Output ~ mMsg. payload
X To debug window

(] system console

(] node status (32 characters)

¥ Name ‘ Teplota a vihkost]

Po kliknuti na Deploy sa v debug okne kazdych 5 sektind zobrazuji hodnoty vlhkosti a teploty zo senzoru
DHT11, pripojenom K Arduinu (pozor, Arduino sme naprogramovali tak, ze vysiela hodnoty kazdé 2
sekundy):

i debug 1@ || & 8| ~
T all nodes o

16.7. 2021, 15:26:113 node: S4dba07b.c4al -

msg.payload : buffer]39]

»[ 52, 56, 46, 48, 48, 44, 58, 57,
45, 54 .. ]

16.7. 2021, 15:26:20 node: S4dbal7b.c4al

msg.payload : buffer]39]

»[ 52, 56, 46, 43, 48, 44, 58, 57,
45, 54 .. ]

Program v Arduine vysiela retazec znakov, v debug okne vidime ich ASCII kody. Pre krajsi vystup do
debug okna musime zaradit’ uzly s funkciami. Funkcie aj debug uzly budu 2:

Temperature : —
[ Vstup z Arduino
Hum:d:fy : —l

=
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Node-RED prijima hodnoty vlhkosti a teploty vo formate ASCII zo sériového monitora. Na zobrazenie
tychto hodnot na Node-RED Dashboard musime previest’ ASCII kody znakov na skuto¢né hodnoty. Funkcie

naprogramujeme v JavaScripte takto:

Edit function node
Delete Cancel

{+ Properties

¥ Name Humidity

% Setup On Start On Message On Stop

var huml= msg.payload[@]-48
var hum2= msg.payload[1]-48;
var hum3= msg.payload[3]-48;
var humd= msg.payload[4]-48;

var result = (huml1*168@)+ (hum2*188) + (hum3*18) + humd;
result = result/166;

var resultl = {payload:result};

[l I U B - R Y W o R O W S

e

return[resultl];

Edit function node

Delete Cancel
£+ Properties
¥ Mame Temperature
£ Sefup On Start On Message On Stop
1
2 wvar templ= msg.payload[6]-48;
3 var temp2= msg.payload[7]-48;
4 wvar temp3= msg.payload[9]-48;
t var tempd= msg.payload[18]-42;
6
7 war result = (templ*1888)+ (temp2*188) + (temp3*18) + temp4d;
g result = result/168;

[L#]

1@ wvar resultl = {payload:result};

11
12 return[resultl];

& B H

V sekvencii ASCII kodov je 5. kdd ¢iarka (tak sme to naprogramovali), takze tento znak vynechavame.
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Vystup v debug okne vyzera teraz takto:

iF debug i &8 | = & 2 -
T all nodes 1]

16. 7. 2021, 15:37:42 node: Teplota -
msg.payload - number

29.6

16. 7. 2021, 15:37:42 nede: Vihkosf
msg.payload - number

47

Dalsie vylepsenie:
W Name Temperature & ~

£ Setup On Start On Message Cn Stop

var templ= msg.payload[6]-48; &
var temp2= msg.payload[7]-48;

var temp3= msg.payload[9]-48;

var tempd= msg.payload[18]-48;

var result = (templ*l8@@)+ (temp2*l188) + (temp3*18) + tempd;

result = result/168;

var ret=result.tostring()
ret="Teplota = "+ret+"°C"
var resultl = {paylocad:ret};
return[resultl];

LT - BN B TR [ N WR I R )

e
@

¥ Name Humidity &~

£ Setup On Start On Message On Stop

var huml= msg.payload[@]-48; &~
var hum2= msg.payload[1]-48;

var hum3= msg.payload[3]-43;

var humd= msg.payload[4]-48;

var result = (huml*188@)+ (hum2®188) + (hum3*1&) + humd;

result = result/168;

var ret=result.tostring()
ret="V1lhkost = "+ret+"%"

var resultl = {payload:ret};
return[resultl];

[l T v = T I LW B R R

N
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Vysledok vylepsenia:
iF debug i & i 8= -
T all nodes 1]
16. 7. 2021, 15:43:14 node: Teplota -

msg.payload - string[16]
"Teplota = 29.7°C"

16. 7. 2021, 15:43:14  node: Wihkost

msg.payload - string[13]

"Wlhkost = 48%"

Teraz pridame uzol gauge pre graficky vystup do dashboardu:

Nastavime mu takéto vlastnosti:

Edit gauge node
Delete Cancel
1+ Properties o 3=

B Grou Add new ui_group... VI # .
’ e ¥——____| Klikneme na

E size auto ikonu ceruzky.
= Type Gauge v
T Label gauge

I value format | {{value}}

T Units units

Range min| 0 max | 10

coourgraent [N ]
Sectors 0 -..| optional |...| optional |... 10

¥ Name
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Pridavame skupinu:

Edit gauge node > Add new dashboard group config node

Cancel Add

#+ Properties < B
¥ MName DHT11 \

. _ NapiSeme meno skupiny.
&8 Tab Add new ui_tab. . v ‘ g
o Widtn o Klikneme na

_ ikonu ceruzky.
Display group name

) Allow group to be collapsed
Pridavame tabul’ku:
Edit gauge node > Add new dashboard group config node > Add new dashboard tab config node

Cancel Add

£+ Properties - RANE

¥ Name Domaca meteostanica

=@l lcon dashboard

@ State @ Enabled

NapiSeme meno.

& Nav. Menu € Visible

Klikneme na
The lcon field can be either a Material Design icon (e.g. 'check’, 'close')

_ ] _ tlac¢idlo Add
or a Font Awesome icon (e.g. fa-fire’), or a Weather icon (e.g. wi-wu-

sunny’).

You can use the full set of google material icons if you add 'mi-' to the
icon name. e.g. 'mi-videogame_asset'.

Vratime sa do predchadzajiiceho dialdgového panelu a aj tu klikneme na tlacidlo Add.

Edit gauge node > Add new dashboard group config node

Cancel Add
# Properties - MUNE
¥ Name DHT11

B Tab Domaca meteostanica v | &

«— Width 6

Display group name

O Allow group to be collapsed Klikneme na
tlacidlo Add
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Vratime sa do predchadzajiceho dialégového panelu a dokon¢ime nastavovanie vlastnosti:

Edit gauge node

Delete Cancel

J #+ Properties & 3B =
& Group [Domaca meteostanica] DHT 11 v #
& size auto
EType Gauge ~
T Label Teplota

I value format | Hvalue}} °C

T Units units

Range min| 0 max | 50

Sectors 0 ..| optional |...| optional |... a0
¥ Name Teplota

Analogicky pridame d’alsi uzol gauge pre vlhkost™:

Temperature

m et
B connected Humidity
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Uzol gauge pre vlhkost’ ma tieto vlastnosti:

Edit gauge node

Delete Cancel

£ Properties & 3| =
&8 Group [Domaca meteostanica] DHT11 v | &£

& Size auto

= Type Gauge ~

I Label Yihkost

1 value format | {{value}} %

T Units units

Range min| 0 max | 100

Sectors ] --| optional |...| optional |.. 100
¥ Name Wihkost

Po kliknuti na Deploy si zobrazime Dashboard:

il dashboary | i || & | %% & 2| ~

4

Layout || Site Theme =

Tabs & Links a | w | #tab | # link

F Y

~ [@ Domaca meteostanica

~ B DHTN
& Teplota Dashboard sa zobrazi
Eal Vihkost v novom okne
prehliadaca.

Vo nodoch s funkciami znefunkénime riadok 9:

g Sffret="Teplota = "+ret+"°C" g //ret="Vlhkost = "+ret+ %"
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Vysledok:

Doméca meteostanica

Teplota
29.8 °C
0 units 50
Vihkost
46 %
0 units 100

Dizajn mozeme menit’ nastavovanim vlastnosti Theme:

mldashboars | i (& | | % |E -

Layout Site Theme =
Style
Dark W
Base Settings
Colour D

Font Impact v

Pripadne dychneme na senzor DHT11 a zmeriame teplotu a vlhkost’ nasho dychu:

y

units

Vihkost




