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Annotatsiya: Suv tirik mavjudotlar uchun asosiy ehtiyojdir. O ‘zbekiston
qishlog xo jaligi ishonchli suv manbai bo ‘Imagan mussonlarga bog ‘lig. Hozirgi
kunda mamlakatimiz suv tangisligi muammosiga duch kelmogda. Shu bois
mamlakatimizda fermer xo ‘jaliklarini tuproq turiga qarab suv bilan ta’minlaydigan
sug ‘orish tizimi zarur. "Haroratni nazorat qiluvchi avtomatik sug'orish tizimi"
bo'yicha ushbu loyiha haroratni aniglashda nasos motorini YOQISH va
O'CHIRGAN avtomatik sug'orish mexanizmini yaratishga mo'ljallangan. U,
shuningdek, hosil bo'yicha ishlab chigarish uchun juda muhim omil bo'lgan
fermaning real vaqt haroratini kuzatib boradi. Dehqgonchilikda tegishli sug'orish
vositalaridan foydalanish muhim ahamiyatga ega. Bu Arduino va boshga
komponentlarning oson, ammo foydali tizimidan foydalanadi, ular haroratni
aniglaydi va fermalar suv talab gilganda va ob-havo isib ketganda suv nasosini
yoqgadi.

Kalit so'zlar: Sug'orish tizimi, Harorat monitoringi, motor nasosi, Arduino,
nasos, AVR mikrokontrolleri, harorat sensori (LM35), Arduino platasi.

Annotation: Water is the basic need for living beings. Uzbek agriculture is
dependent on the monsoons which is not a reliable source of water. In the present
days, our country is facing the problem of water scarcity. Therefore there is a need
for an irrigation system in the country which can provide water to farms according
to their soil types. This project on “Automatic Irrigation System with temperature
monitoring” is intended to create an automated irrigation mechanism which turns
the pumping motor ON and OFF on detecting the temperature. It also monitors the
real time temperature of the farm which is a very crucial factor for the production
according to the crop. In the domain of farming, utilization of appropriate means of
irrigation is significant. It employs an easy yet useful system of Arduino and other
components which detects the temperature and turns on the water pump whenever
the farms requires water as and when the weather gets hot.

Keywords: Irrigation system, Temperature monitoring, motor pump,Arduino,
pump, AVR microcontroller, temperature sensor (LM35), Arduino board.

Aunnomayun: Booa 5615emcsi 0OCHOBHOU NOMPEOHOCMbIO HCUBBIX CYULEC.
Cenvckoe xo3sa1cmeo Yzoexucmana 3agucum om MYCCOHOB, KOmopble He ABIIAIOMCA
HAOEIHCHBIM UCOYHUKOM 600bl. B HacmosAaulee e6pems Haula cmpana Cmajikueaenics
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¢ npobremoti Hexeamku 800bl. [losmomy 6 cmpare cywecmseyem nompeOHOCMb 8
UPPUSAYUOHHOT cucmeMme, KOmopas Mo2ia 0vl obecneyusams 8000 X03AUCMEd 8
CcOOmeemcmeuy ¢ Ux munom noyevl. Imom npoexkm «Aemomamuyueckas cucmema
noauea ¢  KOHMpOJLeM  meMnepamypvly  NpeOHA3HayeH Oai  CO30AHUS
asmomamudecKkoeo mexaHusma nojauea, KOMOpblIZ 6KJIrouaem u eslKkjardaem
osuzamens HACOCA npu onpedeﬂeﬂuu memnepamypaoi. On maxkoce omceaesrcusaem
memnepamypy @epmvi 8 pedcume peaibHO20 6PEeMEeHU, YMO SGISAEeMCs OUYeHb
BAJICHBIM (hAKMOPOM OJis1 NPOU3BOOCEA 8 3ABUCUMOCMU Om Ypoxcas. B obracmu
3emnedenuss Ooavbuwioe 3HAYEeHUe uMeem UCHOAb306AHUE coomeemcmeyrouux
cpedcme opouterusi. On ucnonvzyem npocmyio, Ho noaesuyio cucmemy Arduino u
Opy2ux KOMHOHEHMO8, KOMOPble ONPeoesiiom memnepamypy U 8KIYaom 600sHOU
HAacoc BCaKull pas, Ko2oa hepme mpebyemcs 6004, Ko20a no2o0da CMAHOBUMCS
HCAPKOLL.

Knioueeuwie cnoea: Cucmema noiauea, MOHUMOPUHe memnepantypbol,
momonomna, Arduino, nacoc, muxpoxoumponnep AVR, damuux memnepamypuol
(LM35), nrama Arduino.

Introduction. In Uzbekistan, agriculture plays an important role in the
economy and development of the country. In the present era, the farmers have been
using conventional techniques in which the farmers irrigate the land at the regular
intervals manually. These traditional methods usually use more amount of water and
it causes lower production due to inappropriate amount of water usage in irrigation.
In order to minimize the water usage and maximize the production rate, there is a
need in the residential/commercial irrigation industry for an irrigation controller that
responds to soil moisture sensors for conserving water. As Continuous increasing
demand of food requires the control in highly specialized greenhouse vegetable rapid
improvement in food production technology by using controlled irrigation and real
time temperature monitoring. it is a simple and precise method for country like
Uzbekiston, where the economy is majorly based on agriculture. It also helps in
saving time, reduces the human errors and efforts. The controller should be “user
friendly”, 1.e., easy to program and requiring a minimum number of keys or push-
buttons to operate the controller..
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Figure 1 Circuit diagram

Material and methods Description of circuit diagram: The Arduino Uno R3
iIs a microcontroller board based on a removable, dual-inline-package (DIP)
ATmega328 AVR microcontroller. It has 20 digital input/output pins (of which 6
can be used as PWM outputs and 6 can be used as analog inputs). Programs can be
loaded on to it from the easy-to-use Arduino computer program. The Arduino has
an extensive support community, which makes it a very easy way to get started
working with embedded electronics. The R3 is the third, and latest, revision of the
Arduino Uno.[1]

Figure 2 Arduino Uno R3
Temperature sensor (LM35): The LM35 is a precision IC temperature sensor with its
output proportional to the temperature (in o C). The sensor circuitry is sealed and
therefore it is not subjected to oxidation and other processes. With LM35,
temperature can be measured more accurately than with a thermistor. It also possess
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low self heating and does not cause more than 0.1 o C temperature rise in still air.
The operating temperature range is from -55°C to 150°C. The output voltage varies
by 10mV in response to every o C rise/fall in ambient temperature, i.e., its scale factor
is 0.01V/ o C.

The LCD is an electronic display module which uses liquid crystal to produce
a visible image. The 16x2 LCD display is a very basic module commonly used for
displaying alphabets and numeric value. A 16X2 LCD has two registers namely,
command and data. The register select is used to switch from one register to other.
RS=0 for command register, whereas RS=1 for data register. The command register
stores the command instructions given to the LCD. A command is an instruction
given to LCD to do a predefined task like initializing it, clearing its screen, setting
the cursor position, controlling display etc. The data register stores the data to be
displayed on the LCD. The data is the ASCII value of the character to be displayed
on the LCD.[2]
DC MOTOR: A DC motor is any of a class of rotary electrical motors that converts
direct current electrical energy into mechanical energy. The most common types rely
on the forces produced by magnetic fields. Nearly all types of DC motors have some
internal mechanism, either electromechanical or electronic, to periodically change
the direction of current in part of the motor.
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Figure 2. Process flow

Using code:
#include <LiquidCrystal.h>»

const int LM35 = AB,
const int motor = 13;
const int LedRed = 12;
const int LedGreen = 11;

LigquidCrystal 1cd(2, 3, 4, 5, 6, 7);

The above code declares the library for an LCD and lets the arduino board control
the LCD,apart from that we also declare the different terminals according to the
connections made.
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void setup() {
Serial.begin(9688) ;
led.begin{le, 2);
led.print{"Automated Plant™);
led.setCursor(0,1);
led.print(“"Watering System!™)};
pinMode{motor, QUTPUT);
pinMode(LedRed, OUTPUT);
pinMode(LedGreen, QUTPUT);
delay(2088);
lcd.clear();
led.print{"Temp= *);
led. setCursor(8,1);
led.print{"WaterPump= ");

The setup() function is called when a sketch starts. Use it to initialize variables,
pin modes, start using libraries, etc. The setup() function will only run once, after
each powerup or reset of the Arduino board.We also declared what the LCD has to
show upon initialising and apart from that what each led,motor,etc has to do.

void loop() {

int value = analogRead(LM35);

float Temperature = value * 899.8 / 1882.8;
lcd.setCursor(6,8);

lcd.print(Temperature);
lcd.setCursor(11,1);

if (Temperature » 45){
digitallirite(motor, HIGH);
digitallirite(LedRed, HIGH);
digitallirite(LedGreen, LOW);
led.print("ON ");

¥

else {
digitalWrite(motor, LOW);
digitalWrite(LedRed, LOW);
digitalWrite(LedGreen, HIGH);
led.print("OFF");

¥

delay(1068);
i

After creating a setup() function, which initializes and sets the initial values,
the loop() function does precisely what its name suggests, and loops consecutively,

allowing your program to change and respond. Use it to actively control the Arduino
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board. The loop function is where a chunk of the process is done. Here we use if-
else condition to declare the threshold temperature , the temperature value, after it is
read by the thermistor is stored in the arduino which then uses the if-else condition
to decide whether or not to turn on the pump.The threshold value is 45 oC.
Operation

Figure 3. When temperature is less than threshold value the pump remains off

Conclusion. It can hereby seen that the combination of hardware and software
provides a economic irrigation controlling system which is extremely user friendly
because it requires very less human interference for it operations once it is
manufactured and implemented. It not only saves the most precious gift of the
nature, i.e., water. It also helps the farmers to grow their crops under controlled
conditions and under continuous observation by temperature monitoring. Hence, this
project “Automatic Irrigation System with temperature monitoring” also helps in
increased and good quality production.
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