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Abstract

In this research, a practical design and implementation of a 220 Ac V single-phase
voltage regulator was designed to address the fluctuations in voltage that occur as
a result of changing loads. By following the applied scientific method, a model
and simulation of the circuit was designed on the protues program, which consists
of an Arduino board that receives signals from the voltage sensor and in light of
this signal, the Arduino controls the relays that control the input points of the
transformer and thus control the voltage and treat it and then display its value on
the screen as The Arduino board receives signals from the thermal sensor and
turns on the cooling fan when the temperature rises. It also calculates the power
drawn by the value of the current sent by the current sensor and then displays it.
The components were assembled, design and implementation of a voltage
stabilizer device. also used the fritzing program to illustrate and display the

practical circuit connection.
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//Stabilizer

//include the library

#include <ACS712.h>

#include <LiquidCrystal.h>

//LCD pin Configuration - Start
constintrs=12,en=11,d4=5,d5=4,d6=3,d7 =2;
Liquid Crystal Icd (rs, en, d4, d5, d6, d7);

//LCD pin Configuration - end

//Output pin setup - Start

int relayl = 7; //relayl pin

int relay2 = 8; //relay2 pin

int relay3 =9; /relay3pin

int fan = 13;//Fan pin

int write value = 10; //LCD display write enable pin | pin use to control display write functin LOW mean
write enable, HIGH mean write disable

//Output pin setup - end

//in put pin setup - Start

int voltagesens = AO; //voltage sensor input setup

int ACS712sensor = Al;

const int temperature = A2; //Temperature sensor input
//in put pin setup - end

//initalize setup//

int input_voltage_read;

float input_voltage_read_1;
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float input_voltage_show;

int output_voltage_show;

float current_sensor_read;

float amper;

float watt_show;

//variable setup - Start

int stepps = 0;

int stabelizeroenable = 1;

int fanu =1;

//variable setup - Start //
//Default action -start//

bool displayenable = false;

bool serialread = false;

//Default action -end//

//display mill setup - Start
unsigned long displayMillis = 0;
unsigned long previousdMillis = 0;
const long inter valdisplay = 2000; //use to control the display refresh
//display mill setup - end
//Temperature

float tempc; //variable to store temperature in degree Celsius

float temperature_sens; //temporary variable to hold sensor reading
//Temperature

void setup()

{

Serial.begin(9600);// begin serial communication between arduino and pc
pinMode(voltagesens, INPUT); // set pin as input pin
pinMode(temperature, INPUT); // set pin as input pin
pinMode(ACS712sensor,INPUT);

pinMode(relayl, OUTPUT); //setup out put

pinMode(relay2, OUTPUT); //setup output

pin Mode(relay3,0UTPUT);

pin Mode (write value, OUTPUT); //setup output

pin Mode (fan, OUTPUT);//setup output

digital Write(write value, LOW);//pin default action
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Icd. begin(16, 2);// set up the LCD's number of columns and rows:
Icd.setCursor(0, 1);// set the cursor to column 0, line 1
lcd.print("STABILIZER");//lcd print

delay(100);//delay

}

void loop()

{//start- Enable lcd display & Serial

Display enable = true;

Serial read = false;

//end- Enable lcd display & Serial

//start- Voltage sensing code

input_voltage_read = analog Read (voltagesens); // read analog values from pin AO across capacitor
input_voltage read_1 = (input_voltage read * 0.586);
input_voltage_show = input_voltage_read_1;

//end- Voltage sensing code

Current _ sensor _read =analog Read (ACS712sensor);

amper = (current_sensor_read*0.0002118 );

watt _show =( 0.85 * amper * output_voltage_show) ;

//start- temperature sensing code

temperature_ sens = analog Read (temperature);

temperature_sens = (temperature_sens * 465) / 1023;

tempc = temperature_sens; // Storing value in Degree Celsius

//end- temperature sensing code

//start- stabelising code

if (input_voltage_show >= 0) {//If voltage is less than 0 this will active:
stepps = 1;

1

if ((input_voltage_show <= 129) && (input_voltage_show >= 1)) {//If voltage is less than 130 & greater
than 1 this will active:

output_voltage_show = input_voltage_show+=20;

stepps = 2;

digitalWrite(relayl, LOW);
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digitalWrite(relay2, HIGH);

digitalWrite(relay3,HIGH);

}

if ((input_voltage_show <= 184) && (input_voltage_show >= 130)) {//If voltage is less than 180 & greater
than 130 this will active:

digitalWrite(relayl, LOW);

digitalWrite(relay2, HIGH);

digitalWrite(relay3,HIGH);

output_voltage_show = input_voltage _show; +=20

stepps = 3;

}

if ((input_voltage_show <= 230) && (input_voltage show >= 185))
digitalWrite(relayl, LOW);

digitalWrite(relay2,HIGH);

digitalWrite(relay3,HIGH);

output_voltage_show = input_voltage_show+=20

stepps = 4;

}

if ((input_voltage_show <= 235) && (input_voltage _show >= 220)) {//If voltage is less than 235 & greater
than 220 this will active:

digitalWrite(relayl, LOW);

digitalWrite(relay2,LOW);

digitalWrite(relay3,LOW);

stepps = 5;

if ((input_voltage_show <= 245) && (input_voltage_show >= 236)) {//If voltage is less than 245 & greater
than 236 this will active: this gap of 5V acts as a difference when to trigger relay
digitalWrite(relayl, HIGH);

digitalWrite(relay2, LOW);

digitalWrite(relay3,LOW);

output_voltage_show = input_voltage_show;

}

}

if (input_voltage_show >=245) {

stepps = 6;

digitalWrite(relayl, HIGH);
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digitalWrite(relay2, HIGH);

digitalWrite(relay3,HIGH);

}

//end- stabelising code

//fan on off codes start

if ((tempc <= 35) && (tempc >= 0)) { //if below 40 degree fan will turn off
digitalWrite(fan, LOW);

fanu=1;

}

if ((tempc <= 300 ) && (tempc >=40)) {//if above 50 degree fan will turn on
digitalWrite(fan, HIGH);

fanu=2;

}

//fan on off codes end

//display enable code, shows the value on LCD//

if (displayenable) {

unsigned long displayMillis = millis();

if (displayMillis - previousdMillis >= intervaldisplay) {
// save the last time you Show

previousdMillis = displayMillis;

// if its is off turn it on and vice-versa:

if (stabelizeroenable == 1) {

digitalWrite(writevalue, LOW);

Icd.begin(16, 2);

//Print Voltage Input - start

Icd.setCursor(0, 0);// set the cursor to column 0, line 1 // (note: line 1 is the second row, since counting
begins with 0):

lcd.print(">"); lcd.print(input_voltage_show, 0); lcd.print("V");
//Print Voltage Input - end

//print steps - start

if (stepps == 1) {

byte sinewavenoline[8] = {

0b00000,

0b01010,

0b00100,
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0b01010,

0b00010,

0b10101,

0b01000,

0b00000

L

Icd.createChar(5, sinewavenoline);

Icd.setCursor(6, 0);// set the cursor to column 6, line 0
lcd.write((uint8_t)5);//lcd print

Icd.setCursor(0, 1);// set the cursor to column 0, line 1
lcd.print("No Line! ");lcd.print(output_voltage _show, 0); lcd.print("V");//lcd print
}

if (stepps == 2) {

byte sinewavelow[8] = {

0b00000,

0b10010,

0b10101,

0b11010,

0b00010,

0b10101,

0b01000,

0b00000

by

Icd.createChar(4, sinewavelow);

Icd.setCursor(6, 0);// set the cursor to column 6, line 0

lcd.write((uint8_t)4);//lcd print

Icd.setCursor(0, 1);// set the cursor to column 0, line 1

lcd.print("Low Volt!");lcd.print(output_voltage_show, 0); lcd.print("V");//lcd print
}

if (stepps == 3) {

byte sinewaveuplus[8] = {

0b00001,
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0b00011,

0b00111,

0b00000,

0b01000,

0b10101,

0b00010,

0b00000

L

Icd.createChar(2, sinewaveuplus);

Icd.setCursor(6, 0);// set the cursor to column 6, line 0
lcd.write((uint8_t)2);//lcd print

Icd.setCursor(0, 1);// set the cursor to column 0, line 1
lcd.print("<"); lcd.print(output_voltage_show, 0); lcd.print("V"); //lcd print
}

if (stepps ==4) {

byte sinewaveup[8] = {

0b00000,

0b00010,

0b00110,

0b00000,

0b01000,

0b10101,

0b00010,

0b00000

L

Icd.createChar(1, sinewaveup);

Icd.setCursor(6, 0);// set the cursor to column 6, line 0
lcd.write((uint8_t)1);//lcd print

Icd.setCursor(0, 1);// set the cursor to column 0, line 1
lcd.print("<"); lcd.print(output_voltage show, 0); lcd.print("V"); //lcd print
}

if (stepps == 5) {

byte sinewaveequal[8] = {

0b00000,

0b00000,
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0b00100,
0b00000,
0b01000,

0b10101,

0b00010,

0b00000

L

Icd.createChar(10, sinewaveequal);

Icd.setCursor(6, 0);// set the cursor to column 6, line 0
lcd.write((uint8_t)10);//lcd print

Icd.setCursor(0, 1);// set the cursor to column 0, line 1
lcd.print("<"); lcd.print(output_voltage_show, 0); lcd.print("V"); //lcd print
}

if (stepps ==6) {

byte sinewavehigh[8] = {

0b00000,

0b10101,

0b11101,

0b10101,

0b00010,

0b10101,

0b01000,

0b00000

L

Icd.createChar(3, sinewavehigh);

Icd.setCursor(6, 0);// set the cursor to column 6, line 0

lcd.write((uint8_t)3);//lcd print

Icd.setCursor(0, 1);// set the cursor to column 0, line 1

Icd.print("Hii Volt! ");lcd.print(output_voltage _show, 0); lcd.print("V"); //lcd print
}

//print fan off on start

if (fanu==1){
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Icd.setCursor(8, 0);// set the cursor to column 8, line 0
led.print(" ");//lcd print

}

if (fanu ==2) {

Icd.setCursor(8, 0);// set the cursor to column 8, line 0
lcd.print("*");//lcd print

}

//print fan off on end

//print Temperature - start

if ((tempc <=99) && (tempc >=0)) {

Icd.setCursor(12, 0);

Icd.print(" "); lcd.print(tempc, 0); lcd.print("C");

}

if ((tempc <=300) && (tempc >=99)) {
Icd.setCursor(12, 0);

lcd.print(tempc, 0); lcd.print("C");

}

//print Temperature — end

//Printing Current Input - start

Icd.setCursor(10, 1);// set the cursor to column 10, line 1
Icd.print(watt_show, 3);

Icd.setCursor(15, 1);// set the cursor to column 15, line 1
lcd.print("W");//lcd print

stabelizeroenable = 1;

1

1

}

//display enable code, shows the value on LCD - End
//start- Serial printing code

{

Serial.print(" IN A Val " ); Serial.print( input_voltage_read);
Serial.print(" - IN F Vol "); Serial.print(input_voltage_show);
Serial.print(" - Temp "); Serial.print(tempc);
Serial.print("AMPER="); Serial.print(amper);

Serial.printin();
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}
//end- Serial printing code

delay(500);

34



