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ABSTRACT

This study is intended to create a Smartphone application for automatic control
greenhouses using a microcontroller furthermore, uses can also control the system
manually. Two main controls of greenhouses are temperature and humidity control
using 8 sensors for evaluation of setted temperature to open and close two fan and
evaporative cooling system. Soil- moisture sensor detect soil moisture content and
control watering system. All greenhouse conditions were record through SD card for

later analysis.
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2.3.9 Power Jack: $ulwain Adapter lnofiussduogssning 7-12 v

2.3.10 MCU 9849 Atmeeal6U2 18u MCU ¥ ntd7ifu USB to Serial Tne

Atmega328 Azfinnany Computer N1 Atmegal6U2
2.6 WUIN19NTT oA TUUUELS WY

Uagguiimsldaunivivunuegiswunsuate ilitinswawuenndiadulmigiugieli
aoanaasiunsidaurinliy Tauenndndumdrannsafmulildlaivaunsalaneg
wnang Wideaensldau Maeainauis smuaudesnisvesdld Tnasieylduowndnduly

a wa L3 L o L=}
ruuUduAnsueunsesiuIUszandldiunisiinunielulsaSeu

2.6.1 spUUUHuRnIsueUATOEA

a wa

sruulfUinmsusunsess Wussvudjdfnisfivauinanasineinnunalaues

a 1

s¥uUUURN158Ynd (Linux Kernel) #414 Android SDK (Software Development Kit) 1{u

9

winailadmiunswauuenndiaduuussuuuiinag Android Taaldniw JAVA lunis

waun welinarewduszuud fURn1suuaunsainawa (Mobile Operating System
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lassadnavesszuudzdl daududeya Usenouludae sensor ineq dauuszunana
Uszneulddie lulasreulvaiaes seuanmalnsdwileda uavdruufiRnisuszneuluse
Winau evaporative cooling pad insadliiLuumnen wagasaanunuen Aviauseideesy

dduteyalvdetoyanauailadeluddiulssmnanaliilulasreulnaaofviniseua
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wazinuideulaisldiaeilimiuarddliduuioinmwhauddisdesnis Aevi
nMala-Ungunsailulsaseu

3.1.1 ssuuszneanuiouniglulsausou

swuusvUeieuasiigunsaliildlunisitewfio 1. sensor DHT11 2. lulAsaea
Inaiaas 3. Waaw 4. evaporative cooling pad uag 5. \A3aawiunon sensor AiN153AAN
gangimellsadeudrilsazadulililasnaalnaiae finsasedeudenluiisldmely
lunsdilfedolsa3ouduifgungigann Lilasroulnatassfasinauiouluillidilsde
Pelldivgunsniszuenrufoude Waau evaporative cooling pad dawalvigunsaiinau
degaumgilulsadouanasnuimiinsmudeulaldvualy lulasae ulnsiaesinisvgn
ellugagunsal aunsaifiesnganisvineu

Tneimuniteulyliiaaudail 1 vhaodlegamgiiiialdnelulsndeu@Enumives
Tsadouiidminnd1 30 esrivaided, Whaudi 2 sivuilegamgiindaldmelulsadey
(@uwevadlsaiow)iiaminnia 35 ssdwalded, Evaporator %ﬁwmﬁqquﬁmalu'ﬁa
TsaSoudidunnnd 35 ssmieaides ~lunsdiigamgiimelulsaFeuiidngaiunirfigunsal

Nanusazanausaulaty NaziinsidarIoswunuendnuigrglunisanainusounialy

T5950u



P

U7 3.1 ";;ﬂn'sssmaému%’auﬁ'lﬁmﬂ‘lu'['iaﬁau leiun Waau
Way evaporative cooling pad
3.1.2 puunisliity
ssuumsliiiadigunsal 1. S 2. viethuen Tnessuunistidhyasiinnstind
\ugaanan dasiaan wi-ilu 9.00 . uaz 17.00 u. 1Wuaen 5 unii Tnesintsmuaudsiiy

say v o = a o a &
mslulnsreulnsiaeinldimuniouluuazidourndasiulululasreulnsiaodiiueg

3.2 N1SYN9IUVDISEUY

\wuIYRs IR ILarANLTY sruyinANIfuNeangnmnR

ulms § o
NlAsAautnIALa3 | nelulsaBenuaznislininie
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WUBSInANNTUIURY
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|

Smartphone application
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} Ussunauauaziiunnaiae SD Card

l X

uamanatulCD e T

No 2 %RH < 70%

-"’ 30 C > oatinii < 35C

P o My 12 4019 - savhity
“\\ ] 7

I Yes

!

aararine WIFI

I 1

e Smartphone App

i v
[Evmporstor | [ st

[ szuulshin r

] a ° -
JUT 3.3 unurensyirauvesaunsaflussuunisaauaulseSoy

3.3 gunsaldidnnsedind

3.3.1 Arduino Mega 2560

35U 3.4 Arduino Mega 2560

(www.arduino.cc) Arduino tuvesalulasaoulnsiassnsyna AVR i vein

Arduino gnesnuuusilildauladde 148w ATmega 2560 Afivaearusunas 256 KB

usy 8 kB Tlwidss 7 fis 12 V ussduresszuvedil 5 v 7 Digital Input / Output 3nnis 56

91 (10u PWM 16 14 97) &1 Analog Input 16 41 Serial UART 4 %@ 12C 1 98 SPI 1 4m (dgu

TUsunsuuu Arduino IDE wazlusunsuenu USB
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3.3.2 DHT11 Sensor

“

N\,

gﬂﬁ 3.5 DHT11 Humidity and Temperature Sensor

e . & o L7 éz L v aa . -
(www.arduitronics.com) E;Uﬂizumﬁl‘i’fﬂﬁaaﬁ’ﬁﬂu MCU m2875 Single-wire Two-

. . P = v < = v o v v &
way Serial interface o nsdearsuuvilagldansdoaafissduiisuavdadoyalavisain

d o o s v v < a at v k4
MCU luidh DHT11 uaglumenduiuld deyaiidanain DHLL f MCU Sudeyaudazdios

8/

1 L4 A [} 4 I - b4 i
wulawie Nveyandwuwlainesls wiszyaveyavzend 40 In uarldirandswszanu

40 faddundl Tu 40 Jnfidwn Uszneudae 8bit integral RH data + 8bit decimal RH data

+ 8bit integral T data + 8bit decimal T data + 8bit check sum

3.3.3 5V Relay Module

31]17; 3.6 5V Relay Module

(www.arduitronics.com) tieldanulunismiuaugunsailvi Sunszualegadia 10 A
Tdaulanslniinszuanse uay nszuaadu Suuseiuseau 5V n3931n Arduino board
LED uamsaniugmsinauresiiad  senuuulidesiisasauaiuauesnainduiidlay

mslinsdsimieuas (Optocoupler) luyndasiad

3.3.4 SD Card Module

3U#l 3.7 SD Card Module
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(www.arduino.cc) msdeanssenindlilasaoulnsaaesuaznisa S 14 SPI Faiin
Fufu Digital PIN 11, 12 ua¥ 13 (Arduino) %38 50, 51 waz 52 (Arduino Mega) uonannil
#oald PIN Buiitaidonnida SD deradiuensaurser Pin SS 10 Quuada Arduino) e pin
53 (Uu Mega) %38 PIN Buiiseyludi SD.begin ( wifinaslallald PIN SS vasen$auas uddas
Ju PIN Output fivdeeguielausis SD sxlivihany vasarienasld Pin Aumndredudingy

o . Yo Law Cy J )
Hendunsvirnuiseiuliudlaiildiden PIN figndedlu SD.begin ()

3.3.5 LCD 2004 20x4 Character LCD Module 5V

gﬂﬁ 3.8 LCD 2004 20x4 Character LCD Module 5V

(www.arduinoall.com) 2auandwa LCD Yum 20 Aones 4 ussvia W 5 Thaa

8 N = i a ¥ {7 | v 2/
wiaulw blacklight Wessieny Arduino 1adeld library unsgiuwieslday

3.3.6 DS3231 RTC

5Uil 3.9 DS3231 RTC

(www.arduinoall.com) DS3231 Lﬂuiu@amﬁﬂ’nwvna’lﬁﬂ RTC Real Time Clock
um¥eufiy IC EEPROM AT24C32 vhliifiuilunisifiudeyaiifosnis wu nisiereg q 18
Tuga DS3231 flmugndeausiughgs msedrsludall 2s9vinguvnd viethluduuyiuan
nalngnaadlules wﬁﬂﬂu@m‘f fanuanansadu urfinn RTC, muieadusn EEPROM
dwiuifudeya wae Jiwuwosgumgiinnlisay umieuuundises vivliiheulduivede

Arduino zgnUnluud?
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3.3.7 ESP8266 (WI-FI Module)

SU7l 3.10 ESP8266

(www.arduinoall.com) Wi-Fi Module ESP8266 L“fJuT,iJ(g]a WI-FI ﬁ’am‘ﬁﬂu@ﬂ‘umﬂ
\an Tuga ESP8266 davvilfaunsafndnyyin Wi-Fi I¥fuaunsal Arduino 1¢ Wi-Fi
Module ESP8266 fadusmmsouny Firmware §3191UAN&IUUU AT Command aidausa

TCP/IP laviudi
3.4 Junsumsusznavaunsal
3.4.1 deuead DHT11 undansidnduukulsulpenadudadiuniy 10k 990t

' & =l v % . ' v W e v
UNUUIUNADDSIT8USDELAILEY soil sensor satniun Arduino asldaelwlunis

2 ! @t 8/ (] s 1 = J =1
Weusowaglilwiuunnns udnhlvindeamgluazanuiunslulsaiou

wmthveslsaiou, TEMP2 fie gamaiindvdiunanivedlsaiou, TEMP3 fie

=)
2
~

&>
il )
2
b
oo
o).

a o v ;o a =
gampiliedediwinevedlsaiou uay dunifugamginieuenlsaiou
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fan side
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fan side
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evapolative side

witilsaiFou

A o L] - 5
JUT 3.12 usassunidslunishanaeuiees DHT11

3.4.2 Ui DS3231 RTC W SD card module seiriugunsal Arduino Liteth

2/ PRy . Lr ot 4 1 =Y o 1
Uoafilaan DHT11 wae soil sensor luduiinassa SD Card WWBYIIANRUNULRAE VDILARY

as

U

3.4.3 Uhgunanindeld1iud Relay elusimuualigunsalvhauvhoutiien

msuaegliiinsesTiludaiagunsellaun Waaw, evaporative cooling pad wagtluvimy
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sUil 3.14 mwuammsmmws‘lﬂaaaﬂnsm‘lwﬁ'}mqq

3.4.4 11611 Wi-Fi module 31188017 UKA42935 Arduino a8 Wi-Fi module iy

Qs o

fsudadugraiain Arduino lﬂmm Smartphone apptlcat

Uﬁ 3.15 mwummmma Wi-Fi module «1nu Arduino

3.4.5 ¥ 3gnlusunsuluds Arduino LiiBzviNsnadeUsEUUAIUANENTHIIAA DY

15a50u

-m«.n 3.16 wansn1sawllswnsuludy Arduino
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N59BNUUVLALATIS Smartphone application lagldszuuUfUiRnisusunsosniu

=l , & -:J v o o/ =
ns\lisy Application Naglddmsunmsmunulsedeou

Page 1 Login

=

Page 3 uansAgUnil

wazAudunielunay

MuuanlsuIou

-

@
A4

uarnfirdusuain Tiudndvauau

WANFATIMINITUINEAT A
IMInsuAEad

anriuwaTuTalwssaoundninn
Ry

<
Page 2 LLdM3IYD

WUDLATIU

Wanu No.1

5% wanu No.2

Evaporative

aruutidhiy

Page 4 \Junidmsu
NITUAAIANINLNNT
Maulazn1sAIuAY
n1sila-Unvetaunsel

InHnelulsasou

mndn

avndifnm

P
Page 5 WAMITIUTD

N3 URRTBUlASI9Y

u

gﬂﬁ 3.17 N1590NLUULAZAS19 Smartphone application
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3.5.1 n15AnRelUswnsy Android Studio dvsunisilsuLannwalaty Android

AndroidStudio

Installation

31J=7f 3.18 ugAdlusinsu Android Studio

« 9NUWan Android Studio 910 Download Android Studio [Android

Developer]

Viorkfiow

JUN 3.19 usinan13Annelusunsu Android Studio?

- AoUIEINIsAMlranlzfotwaNsutennaInsidnudsnoy waalia
A . B . ¥ =f 1
nidan? | have read and agree with the above terms and conditions wa3ENAYY

anulvanle

Download

sUT 3.20 uansnisinAslusunsy Android Studio?
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s o & a 9 v va ek o o o
o LN@WWHWTWW?UTWﬂﬂLﬁiQLiﬂUﬁ@HLLaqiﬁLUﬂlwaﬂuuq NIEWUNUWUN

Welcome 1ﬁﬂﬂﬂu Next LiielUdunousiely

Welcome to the Android Studio
Setup

Setup will guide you through the installation of Android
Studio.

It is recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Next to continue.,

Androi

Y ‘ \
i1\

sUTl 3.21 uansn1sAaralusunsy Android Studio®

« vihwaunarlildoninesnisinnserlstne ddiinefiass Android SDK 13
v e v v o o [ s <
warnbnvnululaay wtwsrzlusunsuaiuasaniavua Android SDK Path nleglupsesly

vy W i - ) i
Meviaale uaanadu Next ieludunsussly

Choose Components
Choose which features of Androwd Studio you want to install.

Chedk the components you want to install and uncheck the components you don't want to
install. Click Next to continue.

Select components to install: | [EeTSTEa—."
[¥] Android SDK

| ] Android virtual Device 1
| (] performance (Intel® HAX|

gﬂﬁ 3.22 uanIN15ANASIUIUNTN Android Studio®

« ihsimanasludennasnislden Android Studio lnau | Agree iiialy

2/
Qs

JupousalUlsiay
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License Agreement
Please review the license terms before instaling Android Studio,

Press Page Down to see the rest of the agreement.

tel (R) Hardware Accelerated Execution Manager
lEnd-User License Agreement

ICopyright (c) 2012 Intel Corporation.
Al rights reserved.

Redstribution. Redistribution and use in binary form, without modification, are permitted
iprovided that the following conditions are met:

1.Redistributions must reproduce the above copyright notice and the following disdaimer
fin the documentation and/or other materials provided with the distribution. v

If you accept the terms of the agreement, dick I Agree to continue. You must accept the
agreement to install Android Studio.

<Bock | 1Agee | | cancel

5U#l 3.23 uansmsinnslusunsa Android Studio®

) w [+] d U = gj o
« AU duntIAIUUe Path NFeIn15AnM TUA1SAINUA Path Y89
Android Studio uag Android SDK i1utian Path ¥e4 Android SDK Tiagllu Android Studio
LWTIE 198 I k@50 dWeN Android Studio 'La (Usunsuariludafiouat) duuaisuen

Wawaiviaaasliias

Android Studio Installation Location

The location spedified must have at least 500M8 of free space.
Click Browse to customize:

C:)\Program Files\Android\Android Studio

Android SDK Installation Location

The location spedfied must have at least 3, 2G8 of free space.
Click Browse to customize: -
Ct\sers\Ake\Desktop\Android Studo\SDK || Browse... |

< Back i“__Next:» Cancel

5Uil 3.24 wanen1sAnAsTUsunsu Android Studio®




« NMWUA Start Menu Folder @sludumauiiling Install aiSusinsanaslaiasy

Choose Start Menu Folder
Choose a Start Menu folder for the Android Studio shortcuts.

Select the Start Menu folder in which you would like to create the program's shortcuts. You
can also enter a name to areate a new folder.

[Accesspiity

Accessories
Administrative Tools

[] Do not create shortauts

3U#l 3.25 udnanisAnAsTUsWNsY Android Studio’

« S9LUTHNTNYINNISRAGAIRULASD

« Aaaalusinsy Android Studio @53 usaaual navy Finish LiieUandinaandn

e Android Studio TusnlaLae

Completing the Android Studio
Setup

Android Studio has been installed on your computer.

Click Finish to dose Setup.

[] Start Android Studio

5UTl 3.26 uanan1sANASTUTUNTY Android Studio®

20
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n. TAaddsildlulusunsuszuumsanunulsaiiou
#include <Wire.h>
#include <LiquidCrystal 12C.h>
LiquidCrystal _12C lcd(0x3F,2,1,0,4,5,6,7);
#include <Time.h>
#include <DS3232RTC.h>
#include "DHT.h"
ffinclude <FlexiTimer2.h>
#tinclude <SdFat.h>
SdFat sd;
SdFile myfFile;

String date_time;

DHT dht1(2, 11);
DHT dht2(3, 11);
DHT dht3(4, 11);
DHT dhtd(5, 11);
DHT dht5(6, 11);
DHT dht6(7, 11);
DHT dht7(8, 11);
DHT dht8(9, 11);
DHT dht9(10, 11);
DHT dht10(11, 11);

int t[11];

int h(11];

int tavg[d];
int havg[d];
int tave_in;
int tavg_out;

int havg_in;



int havg out;

int r_active([6];

int relay_pin[6]={0,22,24,26,28,30};

unsigned long previousMillis = 0;

static const long interval = 1000;

int check count;

String command = "";
char commandStart = '<';
char commandEnd = ">,
String ssidl="r#smmeccer.

SIriNG Password =" i,

String data[7];
String data_send;

void setup() {
lcd.begin (20,4);
lcd.setBacklightPin(3,POSITIVE);
lcd.setBacklight(HIGH);
Serial.begin(9600);
Serial2.begin(115200);
setSyncProvider(RTC.get);
if(timeStatus() != timeSet){
Serial.printin("Unable to sync with the RTC");
} else{
Serial.printin("RTC has set the system time");
}
if (Isd.init(SPI_HALF SPEED, 53)) {
lcd.setCursor(6,1);



led.print("SD Failed");
else{
lcd.setCursor(6,1);
led.print("SD Active");
}

delay(1000);
led.clear();
pinMode(22,0UTPUT);
pinMode(24,OUTPUT),
pinMode(26,0UTPUT),
pinMode(28,0UTPUT);
pinMode(30,0UTPUT);

dht1.begin();
dht2.begin();
dht3.begin();
dhtd.begin();
dht5.begin();
dht6.begin();
dht7.begin();
dht8.begin();
dht9.begin();
dht10.begin();
FlexiTimer2::set(60000, wsd);
FlexiTimer2::start();
}
void loop() {
while (Serial2.available() > 0) {
int input = Serial2.read();
if (input == commandStart) {
command = "";
} else if (input == commandEnd) {

handle(command);



command ="
}else {
command += (char)input;
}
}
t[1]=dhtl.readTemperature();
t[2]=dht2.readTemperature();
t[3]=dht3.readTemperature();
tl4]=dhtd.readTemperature(),
t[5]=dht5.readTemperature();
t[6)=dht6.readTemperature();
t[7]=dht7.readTemperature();
t[8)=dht8.readTemperature();
t[9]=dht9.readTemperature();
t[10]=dht10.readTemperature();

h(1]=dht1.readHumidity();
h[2]=dht2.readHumidity();
h[3]=dht3.readHumidity();
h[4]=dhtd.readHumidity();
h(5]=dht5.readHumidity();
h[6]=dht6.readHumidity();
h[7]=dht7.readHumidity();
h[8]=dht8.readHumidity();
h[9]=dht9.readHumidity();
h[10]=dht10.readHumidity();

tave[1]=(t[2]+t[4]+t[8])/3;
tave[2]=(t[6]+t[9]+t[10])/3;
tave[3]=(t[1]+t[3]+t[5])/3;

have[1]=(h[2]+h[4]+h[8])/3;
havg[2]=(h[6]+h[9]+h[10])/3;



have[3]=(h[1]+h[3]+h[4])/3;

tavg_in=(tave[1]+tave[2]+tave[3])/3;
tavg out=t[7];
havg_in=(havg[1]+have[2]+havg[3])/3;
have_out=h[7];

show_time();

led.setCursor(0,1);
led.print("T1:");
lcd.print(tave[1]);

lcd.setCursor(0,2);
led. print("T2:");
lcd.print(tave[2]);

led.setCursor(0,3);
led. print("T3:");
lcd.print(tave[3);

lcd.setCursor(6,1);
led.print(*H1:");
lcd. print(havg[1]);

lcd.setCursor(6,2);
led. print("H2:");
lcd.print(havg[2]);

lcd.setCursor(6,3);
led. print("H3:");
lcd. print(havg[3]);
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lcd.setCursor(12,1);
led.print("TAV");
led.setCursor(12,2);
led. print(tave_in);
lcd.setCursor(12,3);
lcd.print(tavg_out);

lcd.setCursor(16,1);
led. print("HAV");
lcd.setCursor(16,2);
lcd.print(havg_in);
led.print(" I);
lcd.setCursor(16,3);
led.print(havg_out);
led.print(" O");

data_send="t1="+String(tavg[1])+"&t2="+String(tavg[2])+"&t3="+String(ta
ve[3D)+"&h1="+String(havg[1])+"&h2="+String(have[2])+"&h3="+String(hav
e[31)+"&tin="+String(tavg_in)+"&tout="+String(tavg out)+"&hin="+String(h

avg_in)+"&hout="+String(have_out)+";

"o

date_time=""+String(year())+"/"+String(month())+"/"+String(day())+"," + Stri

nn "o

ng(hour())+":"+String(minute()+":"+String(second())+"";

if(hour()==9 || hour()==17 && data[5]=="1")
if(minute()>=0 && minute()<=20){
digitalWrite(relay pin[5],HIGH);

telse{
digitalWrite(relay pin[5],LOW);

}

Jelse{

digitalWrite(relay pin[5],LOW);

}



unsigned long currentMillis = millis();
if (currentMillis - previousMillis >= interval) {
previousMillis = currentMillis;
Serial2.print("<");
Serial2.print(ssid);
Serial2.print(",");
Serial2.print(password);
Serial2.print(",");
Serial2.print(server);
Serial2.print(",");
Serial2.print(folder);
Serial2.print(",");
Serial2.print(data_send);
Serial2.printin(",>");
}
check count+=1;

iflcheck count>=300)

if(tavg[1]>30 && data[1]=="1"}
digitalWrite(relay_pin[1],HIGH);
lelsef
digitalWrite(relay pin[1],LOW);
}
if(tavg[2]>35 && data[2]=="1"}
digitalWrite(relay pin[2],HIGH);
Jelse{
digitalWrite(relay pin[2],LOW);
}
if(tavg[3]>35 && data[3]=="1"){
digitalWrite(relay _pin[3],HIGH);
Jelse{
digitalWrite(relay pin[3],LOW);
}



ifttavg_in[4]>40 && data[d]=="1"{
digitalWrite(relay_pin[4],HIGH);
lelse{
digitalWrite(relay pin[4],LOW);
}
check_count=0;
}
}
void wsd(){
if (ImyFile.open("log.txt", O_RDWR | O_CREAT | O_AT END)X
telse{
myFile print(date_time);
myFile.print(",");
myFile.print(tavg[1]);
myFile.print(",";
myFile.print(tave[2));
myFile.print(*,");
myFile.print(tave[2]);
myFile.print(",");
myfFile.print(have[1]);
myFile.print(",");
myFile.print(have[2]);
myFile.print(",");
myFile.print(havg[3]);
myFile.print(",");
myFile.print(tavg_in);
myFile.print(",");
myFile.print(tave_out);
myFile.print(",");
myFile.print(have_in);
myFile.print(",");
myFile.print(have_out);
myFile.printtn(");
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myFile.close();
Serial.printin("SD Write");
}
}
String getStringPartByNr(String data, char separator, int index)
{
int stringData = 0;
String dataPart = ",

for(int i = 0; i<data.length()-1; i++) {
ifldatali]l==separator) {
stringData++;
lelse if(stringData==index) {
dataPart.concat(datali]);
Jelse if(stringData>index) {
return dataPart;

break;

}
return dataPart;
}
void handle(String command) {
Serial.printin("Received: " + command + "");
data[1]=getStringPartByNr(command, '), 1);
data[2]=getStringPartByNr(command, ',', 2);
data[3]=getStringPartByNr(command, ',, 3);
data[4]=getStringPartByNr(command, ',', 4);
data[5]=getStringPartByNr(command, ',', 5);

if(data[4]=="1")X
digitalWrite(relay pin[4],HIGH);
lelse{

digitalWrite(relay pin[4],LOW);
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}
void show_time(){
led.setCursor(0,0);
led.print(year());
printDigits_d(month());
printDigits_d(day());
led.print(" );
printDigits_t(hour());
printDigits_t(minute());
printDigits_t(second();
}
void printDigits_s(int digits)
{
if(digits < 10)
led.print('0Y);
lcd.print(digits);
}
void printDigits t(int digits)
{
led. print(":);
if(digits < 10)
led.print('0Y);
lcd. print(digits);
}
void printDigits_d(int digits)
{
led.print('/");
if(digits < 10)
led.print('0");
lcd.print(digits);
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Temparature (°C) Temparature (°C)
TIME TIME
TEMP1 TEMP2 TEMP3 TEMP1 TEMP2 TEMP3

16:30 33.5 31 325 4:45 21 21 21.5
16:45 50/5 30 31 5:00 21 21 21.5
17:00 31 31 31.5 b5 21 21 21.5
1715 2%.5 31 30 5:50 21 21 21.5
17:30 29 29.5 29:5 5:45 21 21 21.5
17:45 28 29 29 6:00 2.5 21 215
18:00 27.5 28 28 6:15 21.5 21 21.5
18:15 27 27.5 28 6:30 22.5 22 22.5
18:30 26.5 27 28 6:45 22.5 22 23
18:45 26 26.5 27 7:00 21.5 22% 23
19:00 26 26.5 27 75 29 23 24
19:159 255 26 26.5 7:30 Do 24 235
19:30 25 255 26 7:45 235 24.5 23.5
19:45 25 25.5 2555 8:00 24 235 24.5
20:00 24.5 Zb 25.5 85 24.5 24.5 255
20:15 24 25 25 8:30 26.5 2565 275
20:30 24 24 24.5 8:45 30.5 295 29
20:45 24 24 24.5 9:00 30 32 31
21:00 23 24 24.5 9:15 3245 34.5 33
21815 23 28,5 23.5 9:30 35 36 35.5
21:30 23 23 22.5 9:45 37.5 a7 38
21:45 23 23.5 23.5 10:00 41 375 41
22:00 23 23.5 23 10:15 355 35 35
2215 22.5 23.5 23 10:30 25 315 36.5
22:30 22 24.5 23.5 10:45 45 44 42.5
22:45 22 24.5 23.5 11:00 47 45 44
23:00 22 24 23.5 11:15 a7 38.5 37
2315 22 24 23.5 11:30 a7 38 36.5




As1etulinnaguunnininlaain Sensor DHT11 (sa)
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Temparature (°C) Temparature (°C)
TIME TIME
TEMPL | TEMP2 | TEMP3 TEMP1 | TEMP2 | TEMP3
23:30 22 24 23.5 11:45 37.5 38.5 37
23:45 22 24 23.5 12:00 a4 40.5 38
0:00 22.5 23.5 23.5 12:15 38 38.5 39.5
0:15 22.5 23.5 23.5 12:30 38.5 39 40.5
0:30 21.5 235 24 12:45 38 38 39
0:45 21.5 23.5 24 13:00 39.5 37.5 37.5
1:00 22.5 22.5 23 13:15 39.5 37.5 37.5
1:15 22.5 22.5 23 13:30 39 36.5 38.5
1:30 22.5 22,5 23 13:45 38.5 37.5 38.5
1:45 22.5 22.5 22.5 14:00 38.5 36.5 36.5
2:00 21.5 22.5 22.5 14:15 36.5 35.5 35.5
2:15 215 22.5 22.5 14:30 38.5 34 35.5
2:30 215 22 22,5 14:45 42 36 39.5
2:45 21.5 215 22.5 15:00 35 34.5 33.5
3:00 21.5 215 22 15:15 35 33.5 34
3:15 215 21.5 22 15:30 37 36 34.5
3:30 21.5 21.5 21.5 15:45 36.5 35.5 34.5
3:45 21.5 21 21.5 16:00 36.5 35.5 34.5
4:00 21.5 21 21.5 16:15 36.5 35.5 34.5
4:15 215 21 21.5 16:30 36.5 35.5 34.5
4:30 215 21 21.5
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