JOIATOK A
Kon nporpamu ayist ESP32

#include <Wire.h>

#include <LiquidCrystal 12C.h>
#include <Adafruit AHTX0.h>
#include "ScioSense ENS160.h"
#include <WiFi.h>

#include <WiFiClient.h>
#include <WebServer.h>
#include <ESP32Servo.h>
#include <ArduinoJson.h>

const char* ssid ="_ShurikZz";
const char* password = "ShurikZz";

LiquidCrystal 12C lcd(0x27, 16, 2);
static const int HMout = 13;

static const int HMin = 12;

static const int Flamesens = 4;

static const int Smokesens = 5;
static const int MotoPlus = 14;
static const int MotoMinus = 27;
static const int LouversPin = 18;
static const int CondiPin = 17;

Servo louvers;

Servo condi;

Adafruit AHTXO aht;

ScioSense ENS160 ens160(ENS160 12CADDR 1);
WebServer server(80);

int flame = HIGH;

int smoke;

int tempC;

int humidity;

int AQI;

int TVOC = 55;

int eCO2;

int lcdCount = 1;

int impulseLogic = 1;

int louversLogic = 1;

int tempCThreshold = 22;
int humidityThreshold = 55;
bool onOffBool = false;

void setup() {
Serial.begin(115200);
louvers.attach(LouversPin);
condi.attach(CondiPin);
led.init();
lcd.backlight();
led.clear();
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pinMode(HMin, INPUT);
pinMode(HMout, OUTPUT);
pinMode(Flamesens, INPUT);
pinMode(Smokesens, INPUT);
pinMode(MotoPlus, OUTPUT);
pinMode(MotoMinus, OUTPUT);

ENS160plusAHT21Connect();

WiFi.begin(ssid, password);
while (WiFi.status() '= WL_CONNECTED) {
delay(1000);
Serial.println("Connecting to WiFi...");
}
Serial.println("Connected to WiFi");
Serial.print("IP address: ");
Serial.printin(WiFi.locallP());

server.on("/getSensorData", HTTP_GET, handleGetSensorData);
server.on("/setTempCThreshold", HTTP_POST, SetTempCThresholdFromApplication);
server.on("/setHumidityThreshold", HTTP_POST, SetHumidityThresholdFromApplication);
server.on("/setOnOffBool", HTTP_POST, SetOnOffBoolFromApplication);

server.begin();

}

void loop() {
server.handleClient();
elementControl();

}

void handleGetSensorData() {
isFlame();
airQualitySensor();
led.clear();
LCDisplay();
StaticJsonDocument<200> jsonDoc;
jsonDoc["Flame"] = flame;
jsonDoc["Smoke"] = smoke;
jsonDoc["TemperatureC"] = tempC;
jsonDoc["HumiditypH"] = humidity;
jsonDoc["AQI"] = AQI;
jsonDoc["TVOC"] =TVOC;
jsonDoc["eCO2"] = eCO2;

String jsonResponse;
serializeJson(jsonDoc, jsonResponse);

server.send(200, "application/json", jsonResponse);

}

void SetTempCThresholdFromApplication () {
if (Iserver.hasArg("tempCThreshold")) {
server.send(400, "application/json", " {\"status\":\"error\",\"message\":\"Missing parameters\"}");
return;



}
tempCThreshold = server.arg("tempCThreshold").tolnt();

Serial.print("tempCThreshold: ");
Serial.println(tempCThreshold);
server.send(200, "application/json", " {\"status\":\"ok\" }");
H
void SetHumidityThresholdFromApplication () {
if (!server.hasArg("humidityThreshold")) {
server.send(400, "application/json", " {\"status\":\"error\",\"message\":\"Missing parameters\"}");
return;
}
humidityThreshold = server.arg("humidity Threshold").toInt();
Serial.print("humidity Threshold: ");
Serial.printin(humidity Threshold);
server.send(200, "application/json", "{\"status\":\"ok\"}");

}
void SetOnOffBoolFromApplication () {
if (!server.hasArg("onOffBool")) {
server.send(400, "application/json", " {\"status\":\"error\",\"message\":\"Missing parameters\"}");
return;
H
onOffBool = server.arg("onOffBool") == "1";
Serial.print("onOffBool: ");
Serial.println(onOffBool);
server.send(200, "application/json", "{\"status\":\"ok\"}");

}

void ENS160plusAHT21Connect() {

Serial.println("ENS160 - Digital air quality sensor");

Serial.print("ENS160...");

ens160.begin();

Serial.println(ens160.available() ? "done." : "failed!");

if (ens160.available()) {
Serial.print("\tRev: "); Serial.print(ens160.getMajorRev());
Serial.print("."); Serial.print(ens160.getMinorRev());
Serial.print("."); Serial.println(ens160.getBuild());
Serial.print("\tStandard mode ");
Serial.println(ens160.setMode(ENS160 OPMODE_STD) ? "done." : "failed!");

Serial.println("Adafruit AHT10/AHT20");

if (!aht.begin()) {
Serial.println("Could not find AHT? Check wiring");
while (1) delay(10);

j

Serial.printin("AHT10 or AHT20 found");

H
}

void isFlame() {
flame = digitalRead(Flamesens);
smoke = digitalRead(Smokesens);
// Serial.print("Flame: ");
// Serial.print(flame);
// Serial.print(" Smoke: ");
// Serial.print(smoke);Serial.print(", ");
if (flame == LOW) {



IedCount = 4;

}
}

void airQualitySensor() {
sensors_event_t humidity1, temp;
aht.getEvent(&humidity 1, &temp);
tempC = (temp.temperature) - 4;
humidity = (humidity1.relative_humidity);
// Serial.print(" Temperature: ");
// Serial.print(tempC);
// Serial.print(" C, ");
// Serial.print("Humidity: ");
// Serial.print(humidity);
// Serial.print("%, ");

AQI =ens160.getAQI();
TVOC =ens160.getTVOC();
eCO2 = ens160.geteCO2();

ens160.set_envdata(tempC, humidity);
ens160.measure(true);
ens160.measureRaw(true);

Serial.print("AQI: "); Serial.print(AQI); Serial.print(", ");
Serial.print("TVOC: "); Serial.print(TVOC); Serial.print(" ppb, ");
Serial.print("eCO2: "); Serial.print(eCO2); Serial.println(" ppm");

}

void LCDisplay() {

if (smoke == LOW) {
led.setCursor(3, 0);
led.print(" Attention!");
lcd.setCursor(0, 1);
lcd.print("Fire+smoke alarm");

H

else if (flame == LOW) {
led.setCursor(3, 0);
led.print(" Attention!!!");
led.setCursor(2, 1);
lcd.print("Fire alarm!!!");

H

else{
led.print(tempC);
led.print("C ");
led.print(humidity);
led.print("%");
led.print(" AQL:");
led.print(AQI);
led.setCursor(0, 1);
led.print(TVOC);
led.print("ppb ");
led.print(eCO2);
led.print("ppm");

77



}
}

void elementControl () {
if (onOffBool && flame == 1)
{

if (AQI>2) {
fanOn();
louversUp();

} else {
fanOff();

}

if (TVOC > 50)

{
louversUp();

}

else {
louversDown();

}

if (tempC > tempCThreshold) {
conditionOn();

} else if (tempC < tempCThreshold) {
warmOn();

} else {
condiOff();

}

if (humidity < humidityThreshold) {
HumidifierOn();

} else {
HumidifierOff();

}

H

else if (flame == 0){
fanOff();
HumidifierOff();
condiOff();
louversDown();

}

else

{
fanOff();
HumidifierOff();
condiOff();
louversUp();

}

H

void fanOn() {
digital Write(MotoPlus, HIGH);
digital Write(MotoMinus, LOW);

}

void fanOff() {
digital Write(MotoPlus, LOW);
digital Write(MotoMinus, LOW);
H

void conditionOn() {
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condi.write(120);

void warmOn() {
condi.write(85);
}
void condiOff() {
condi.write(90);
}
void louversUp() {
if (louversLogic == 1) {
louvers.write(180);
delay(400);
louvers.write(90);
louversLogic = 0;
}
else {louvers.write(90);}
}
void louversDown() {
if (louversLogic == 0) {
louvers.write(0);
delay(400);
louvers.write(90);
louversLogic = 1;
}
else {louvers.write(90);}
}
void HumidifierOn() {
if (impulseLogic == 1) {
digital Write(HMout, HMin);
delay(400);
digital Writea(HMout, LOW);
impulseLogic = 0;
} else

{
digital Write(HMout, LOW);

}

}
void HumidifierOft() {
if (impulseLogic == 0) {
digital Write(HMout, HMin);
delay(200);
digital Write(HMout, LOW);
delay(200);
digital Write(HMout, HMin);
delay(200);
digital Write(HMout, LOW);
impulseLogic = 1;
} else
{
digital Write(HMout, LOW);
H
H
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JIOJIATOK B

Kon mporpamu yrmipaBiiHHS CUCTEMOTO

Jlictunr b.1 — ¢aitn MainWindow.axaml
<Window xmlIns="https://github.com/avaloniaui"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:vm="using:Air_quality.ViewModels"
xmlns:local="clr-namespace:Air_quality.Classes;assembly=Air quality"
xmlns:gif="clr-namespace: AvaloniaGif;assembly=AvaloniaGif"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
xmlns:views="clr-namespace: Air_quality.Views"
mc:Ignorable="d" d:DesignWidth="1450" d:DesignHeight="950"
MinWidth="1450" MinHeight="950"
x:Class="Air_quality.Views.MainWindow"
x:DataType="vm:MainWindowViewModel"
Icon="/Assets/wind-ico.png"
Title="Air quality"
TransparencyLevelHint="AcrylicBlur"
Background="Transparent"
ExtendClientAreaToDecorationsHint="True"
ExtendClientAreaChromeHints="Default">

<Design.DataContext>
<vm:MainWindowViewModel/>
</Design.DataContext>

<Window.Styles>
<StyleInclude Source="/Styles/Styles.axaml"></StyleInclude>
</Window.Styles>

<Window.Resources>
<local: AQIToColorConverter x:Key="AQIToColorConverter"/>
<local:AQIToTextConverter x:Key="AQIToTextConverter"/>
<local:PercentageToWidthConverter x:Key="PercentageToWidthConverter"/>
<local:GreaterThanTo VisibilityConverterFan
x:Key="GreaterThanToVisibilityConverterFan"/>
<local:GreaterThanTo VisibilityConverterCondition
x:Key="GreaterThanToVisibilityConverterCondition"/>
<local:GreaterThanTo VisibilityConverterLouvers
x:Key="GreaterThanToVisibilityConverterLouvers"/>
<local:LessThanToVisibilityConverterFan
x:Key="LessThanToVisibilityConverterFan"/>
<local:LessThanToVisibilityConverterWarm
x:Key="LessThanToVisibilityConverterWarm"/>
<local:LessThanToVisibilityConverterHumidity
x:Key="LessThanTo VisibilityConverterHumidity"/>
<local:FireAlarmLogic x:Key="FireAlarmLogic"/>
</Window.Resources>
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<!--Main Page-->
<Grid RowDefinitions="Auto, *, *, Auto">
<!--Menu-->
<Grid Grid.Row="0" Margin="10 1" ColumnDefinitions="Auto, *">
<TextBlock LetterSpacing="3" IsHitTestVisible="False" Grid.ColumnSpan="2"
FontSize="24" Horizontal Alignment="Center" VerticalAlignment="Center">Automation of air
quality</TextBlock>

<Button Width="90" Margin="15" Classes="ON" x:Name="ON"
Command="{Binding OnOffCommand}" Click="ButtonON_Click" Background="DarkGreen"
>0ON</Button>
<Button Width="90" Margin="15" Classes="OFF" x:Name="OFF"
Command="{Binding = OnOffCommand}"  IsVisible="False"  Click="ButtonOFF Click"
Background="DarkRed" >OFF</Button>
</Grid>
<!--ON/OFF|Avtivity-->
<Grid Grid.Row="1" Margin="10 10 10 0">
<TextBlock ZIndex="1" Opacity="0.8" FontSize="150"
VerticalAlignment="Center" HorizontalAlignment="Center" Foreground="Red" Text="FIRE
ALARM!!!I">
<TextBlock.IsVisible>
<MultiBinding Converter="{StaticResource FireAlarmLogic}">
<Binding Path="CurrentSensorData.Flame" />
</MultiBinding>
</TextBlock.IsVisible>
</TextBlock>
<!--Ul-->
<Border Margin="10" CornerRadius="10" ClipToBounds="True" Opacity="150"
Background="Gray">
<Grid>
<@Grid ColumnDefinitions="%*, *, * * *">
<gif:Giflmage StretchDirection="Both" ToolTip.Tip="Stop"
Stretch="Uniform" Opacity="7" SourceUri="avares://Air quality/Assets/Fan.gif" >
<gif:Giflmage.IsVisible>
<MultiBinding Converter="{StaticResource
LessThanTo VisibilityConverterFan} ">
<Binding
Path="CurrentSensorData. AQI" />
<Binding Path="AQIThreshold" />
<Binding Path="OnOffBool" />

</MultiBinding >
</gif:Giflmage.IsVisible>
</gif:Giflmage>
<gif:Giflmage StretchDirection="Both"
ToolTip.Tip="Working..." AutoStart="True" Stretch="Uniform" Opacity="7"

SourceUri="avares://Air quality/Assets/Fan.gif" >
<gif:Giflmage.IsVisible>
<MultiBinding Converter="{StaticResource
GreaterThanToVisibilityConverterFan} ">
<Binding
Path="CurrentSensorData. AQI" />
<Binding Path="AQIThreshold" />
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<Binding Path="0OnOffBool" />

</MultiBinding >
</gif:Giflmage.IsVisible>
</gif:Giflmage>
<TextBlock Text="Fan" Margin="7" />
<Image Grid.Column="1" ToolTip.Tip="Stop"
StretchDirection="Both" Stretch="Uniform" Opacity="7" Source="avares://Air

quality/Assets/ConditionStatic.png" ></Image>
<gif:Giflmage Grid.Column="1" ToolTip.Tip="Working..."
AutoStart="True" StretchDirection="Both" Stretch="Uniform" Opacity="7"
SourceUri="avares://Air quality/Assets/Condition.gif" >
<gif:Giflmage.IsVisible>
<MultiBinding Converter="{StaticResource
GreaterThanToVisibilityConverterCondition} ">
<Binding
Path="CurrentSensorData. TemperatureC" />
<Binding
Path="TemperatureThreshold" />
<Binding Path="OnOffBool" />
</MultiBinding >
</gif:Giflmage.IsVisible>
</gif:Giflmage>
<TextBlock Grid.Column="1" Text="Condition" Margin="7" />
<Image Grid.Column="2" ToolTip.Tip="Stop" Opacity="7"
Source="avares://Air quality/Assets/WarmStatic.png" />
<gif:Giflmage Grid.Column="2" ToolTip.Tip="Working..."
StretchDirection="Both" Stretch="Uniform" Opacity="7" AutoStart="True"
SourceUri="avares://Air quality/Assets/Warm.gif" >
<gif:Giflmage.IsVisible>
<MultiBinding Converter="{StaticResource
LessThanToVisibilityConverterWarm} ">
<Binding
Path="CurrentSensorData. TemperatureC" />
<Binding
Path="TemperatureThreshold" />
<Binding Path="OnOffBool" />
</MultiBinding >
</gif:Giflmage.IsVisible>
</gif:Giflmage>
<TextBlock Grid.Column="2" Text="Heat" Margin="7" />

<Image Grid.Column="3" Margin="0 15 0 0"
ToolTip.Tip="Stop" Source="{Svglmage /Assets/Ventilation louvres closed.svg}" />

<Image Grid.Column="3" ToolTip.Tip="Working..."
Margin="0 15 0 0" IsVisible="True" Source="{Svglmage /Assets/Ventilation louvres open.svg}"
>

<Image.IsVisible>
<MultiBinding Converter="{StaticResource

GreaterThanTo VisibilityConverterLouvers} ">
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<Binding
Path="CurrentSensorData. AQI" />

<Binding Path="AQIThreshold" />

<Binding Path="OnOffBool" />

</MultiBinding >
</Image.IsVisible>
</Image>
<TextBlock Grid.Column="3" Text="Ventilation louvres"
Margin="7" />
<TextBlock Grid.Column="4" Text="Humidity"
Margin="7" />

<Pathlcon Width="400" ToolTip.Tip="Stop" Height="150"
Data="{StaticResource humidity}" Grid.Column="4" />
<Pathlcon Width="400" ToolTip.Tip="Working..."
Height="150" Foreground="SteelBlue" Data="{StaticResource humidity}" Grid.Column="4" >
<Pathlcon.IsVisible>
<MultiBinding Converter="{StaticResource
LessThanTo VisibilityConverterHumidity } ">
<Binding
Path="CurrentSensorData.HumiditypH" />
<Binding Path="HumidityThreshold"

/>
<Binding Path="OnOffBool" />
</MultiBinding >
</Pathlcon.IsVisible>
</Pathlcon>
</Grid>
</Grid>
</Border>

</Grid>
<!--Parameters|Info-->
<Grid Grid.Row="2" Margin="10 0 10 10" ColumnDefinitions="%*, *">
<!--Left-->
<Border Margin="10" CornerRadius="10" ClipToBounds="True" Opacity="150"
Background="Gray">
<Grid RowDefinitions="0.5*, * * * *" ColumnDefinitions="AUTO, 2*,
* AUTO, *, AUTO" >
<TextBlock Text="Indoors" Grid.ColumnSpan="2" FontSize="20"
Margin="10 10 5 0"/>
<Pathlcon  Grid.Column="0"  Grid.Row="1"  Width="100"
Height="50" Data="{StaticResource temperature}" />
<TextBlock Grid.Column="1" ToolTip.Tip="This is the air

temperature" Grid.Row="1" FontSize="35" Horizontal Alignment="Left"
Vertical Alignment="Center">Temperature:</TextBlock>
<TextBlock Text="Current" FontSize="25"

HorizontalAlignment="Left" VerticalAlignment="Center" Grid.Row="0" Grid.Column="2"
></TextBlock>
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<TextBlock Text="Desired" FontSize="25"
Horizontal Alignment="Center" VerticalAlignment="Center" Grid.Row="0" Grid.Column="4"
></TextBlock>

<TextBlock ToolTip.Tip="{Binding
CurrentSensorData. TemperatureC, StringFormat="Temperature is {0} °C',
FallbackValue="Temperature is 22 °C'}" Text="{Binding CurrentSensorData.TemperatureC,
StringFormat=" {0}°C', FallbackValue=' 22°C'}" FontSize="35" HorizontalAlignment="Left"
Vertical Alignment="Center" Grid.Row="1" Grid.Column="2" ></TextBlock>

<Button Command="{Binding
DecreaseTemperatureThresholdCommand}" FontSize="25" Opacity="144" Grid.Column="3"
Grid.ColumnSpan="2" Grid.Row="1" Content="-" />

<TextBlock ToolTip.Tip="{Binding TemperatureThreshold,
StringFormat='Desired temperature is {0} °C', FallbackValue='Desired temperature'}"
Text="{Binding  TemperatureThreshold}" FontSize="45" HorizontalAlignment="Center"
Vertical Alignment="Center" Grid.Column="4" Grid.Row="1"></TextBlock>

<Button Command="{Binding
IncreaseTemperatureThresholdCommand}" HorizontalAlignment="Right" Margin="0 0 5 0"
FontSize="25" Opacity="144" Grid.Column="4"  Grid.ColumnSpan="2"  Grid.Row="1"
Content="+" />

<Pathlcon Width="100" Height="50" Data="{StaticResource
humidity}" Grid.Row="2" />

<TextBlock FontSize="35" ToolTip.Tip="This is the air humidity"
Horizontal Alignment="Left" Vertical Alignment="Center" Grid.Row="2"
Grid.Column="1">Humidity:</TextBlock>

<TextBlock  Text="{Binding CurrentSensorData.HumiditypH,
StringFormat=' {0}%', FallbackValue=' 70%'}" FontSize="35" Horizontal Alignment="Left"
Vertical Alignment="Center" Grid.Row="2" Grid.Column="2" ></TextBlock>

<Button Command="{Binding
DecreaseHumidityThresholdCommand}" FontSize="25" Opacity="144" Grid.Column="3"
Grid.ColumnSpan="2" Grid.Row="2" Content="-" />

<TextBlock ToolTip.Tip="{Binding HumidityThreshold,
StringFormat='Desired  humidity is {0}%'}" Text="{Binding HumidityThreshold}"
FontSize="45" HorizontalAlignment="Center" VerticalAlignment="Center" Grid.Row="2"
Grid.Column="4"></TextBlock>

<Button Command="{Binding
IncreaseHumidityThresholdCommand}" HorizontalAlignment="Right" Margin="0 0 5 0"
FontSize="25" Opacity="144" Grid.Column="4"  Grid.ColumnSpan="2"  Grid.Row="2"
Content="+" />

<Grid RowDefinitions="*, *" ColumnDefinitions=" *, *"
Grid.RowSpan="2" Grid.Row="3" Grid.ColumnSpan="6" Margin="15" >

<TextBlock Grid.Column="0" ToolTip.Tip="Air Quality Index

| 5 Dangerous

| 4 Bad
| 3 Normal
| 2 Good
| 1 Excellent "
Text="{Binding CurrentSensorData. AQI,
StringFormat='"AQI: {0}, FallbackValue='AQI: (I FontSize="35"

Horizontal Alignment="Center" VerticalAlignment="Center"/>
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<TextBlock Grid.Column="1" ToolTip.Tip="Convert air quality
index into words" Text="{Binding CurrentSensorData.AQI, Converter={StaticResource

AQIToTextConverter}, FallbackValue=' unknown " Background="{Binding
CurrentSensorData. AQI, Converter={StaticResource AQIToColorConverter},
FallbackValue='Gray'}" FontSize="35" Horizontal Alignment="Center"

Vertical Alignment="Center"/>
<Rectangle Grid.RowSpan="2" Grid.ColumnSpan="2" Margin="40
0" Height="5" Fill="White" />
<TextBlock Grid.Column="0" Grid.Row="2" ToolTip.Tip="Total Volatile Organic Compounds
| More than 6000 headaches and nerve problems
| 750-6000 feeling of anxiety and headaches
| 50-750 Feeling of anxiety and discomfort
| Less than 50 has no effect "
="{Binding CurrentSensorData.TVOC, StringFormat="TVOC: {0} ppb', FallbackValue="TVOC:
800 ppb'}" FontSize="35" Horizontal Alignment="Center" Vertical Alignment="Center"/>
<TextBlock Grid.Column="1" Grid.Row="2" ToolTip.Tip="Equivalent of carbon dioxide
| 21500 Dangerous
| 1000-1500 Bad
| 800-1000 Normal
| 600-800 Good
| 400-600 Excellent "
Text="{Binding  CurrentSensorData.eCO2,
StringFormat='eCO2: {0} ppm', FallbackValue='eCO2: 1500 ppm'}" FontSize="35"
Horizontal Alignment="Center" VerticalAlignment="Center"/>
</Grid>
</Grid>
</Border>
<!--Right-->
<Border Grid.Column="1" Margin="10" CornerRadius="10"
ClipToBounds="True" Opacity="150" Background="Gray">
<Grid RowDefinitions="4*, ~AUTO, AUTO, AUTO, AUTO"
ColumnDefinitions="%*, *">
<Grid Grid.ColumnSpan="2" RowDefinitions="%* * * *"
ColumnDefinitions="%*,*" >
<Border BorderThickness="2" Margin="0 0 0 2"
BorderBrush="White" CornerRadius="10" Grid.ColumnSpan="2" Grid.RowSpan="4" />
<TextBlock Text="Weather outside" Grid.ColumnSpan="2"
FontSize="20" Margin="10 10 5 0"/>
<TextBlock Grid.Row="0" Grid.RowSpan="2"
Vertical Alignment="Center" Horizontal Alignment="Center" ToolTip.Tip="City" Text="{Binding
CityName, StringFormat=" {0}'}" FontSize="35" />
<TextBlock Grid.Row="0" Grid.RowSpan="2"
Grid.Column="1" ToolTip.Tip="{Binding WeatherData.Main.Temp, StringFormat="Tt\'s {0}
degrees outside'}" FontSize="35" Text="{Binding WeatherData.Main.Temp, StringFormat='
{0}°C', FallbackValue='"None'}" VerticalAlignment="Center" HorizontalAlignment="Center"
Margin="2"/>
<TextBlock Grid.Row="3" FontSize="25" Text="{Binding WeatherData. Weather[0].Description,
FallbackValue="None'} " HorizontalAlignment="Center" Margin="2"/>
<TextBlock Grid.Row="2" Grid.Column="0" FontSize="25" Text="{Binding Humidity,
StringFormat="Humidity: {0}%'}" Horizontal Alignment="Center" Margin="2"/>
<TextBlock Grid.Row="2" Grid.Column="2" FontSize="25" Text="{Binding Pressure,
StringFormat="Pressure: {0} hPa'}" Horizontal Alignment="Center" Margin="2"/>
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<TextBlock Grid.Row="3" Grid.Column="3" FontSize="25" Text="{Binding WindSpeed,
StringFormat="Wind Speed: {0} m/s'}" Horizontal Alignment="Center" Margin="2"/>
</Grid>
<!--Bags-->
<TextBlock Grid.Row="1" FontSize="20" Margin="15 5" >Dust collector fullness</TextBlock>
<Button Classes="ButtonReset" Grid.Row="1" Grid.Column="1"
Command="{Binding ResetTimer1 Command}" >Reset</Button>
<Grid Grid.Row="2" Grid.ColumnSpan="2" Height="40" >

<ProgressBar Grid.Column="2" Minimum="0"
Maximum="1" Value="{Binding FillPercentagel }" Height="20" Margin="15" />
<TextBlock Horizontal Alignment="Center" Vertical Alignment="Center"
Foreground="Black" Text="{Binding ElapsedPercentagel, StringFormat=' {0:F1}%'"}" />
</Grid>

<!--Filter-->
<TextBlock Grid.Row="3" FontSize="20" Margin="15 5" >Filter contamination</TextBlock>
<Button Classes="ButtonReset" Grid.Row="3" Grid.Column="1"
Command="{Binding ResetTimer2Command}" >Reset</Button>
<Grid Grid.Row="4" Grid.ColumnSpan="2" Height="40" >

<ProgressBar Grid.Column="2" Minimum="0"
Maximum="1" Value="{Binding FillPercentage2}" Height="20" Margin="15" />
<TextBlock Horizontal Alignment="Center"

VerticalAlignment="Center"  Foreground="Black" Text="{Binding ElapsedPercentage2,
StringFormat=' {0:F1}%'}" x:Name="FiltersContamination" />

</Grid>
</Grid>
</Border>
</Grid>
</Grid>

</Window>

Jlictunr b.2 — ¢aitn MainWindow.axaml.cs
using Air_quality. ViewModels;
using Avalonia.Controls;
using System;
using System.ComponentModel;
using System.Timers;
namespace Air_quality. Views

{

public partial class MainWindow : Window

{
private MainWindow ViewModel ViewModel;

private static Timer timerl;

public MainWindow()
{
InitializeComponent();
ViewModel = new MainWindow ViewModel();
DataContext = ViewModel;
this.Closing += OnClosing;

timer] = new Timer(3000);
timerl.Elapsed += IsFlame;
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timer1.Start();

}

private void IsFlame(object sender, ElapsedEventArgs ¢)

{
if (ViewModel.isFlame == 0)

{
OFF.IsVisible = false;
ON.IsVisible = true;
ViewModel.StopTimer1();
ViewModel.StopTimer2();

}
}
private void ButtonON_Click(object? sender, Avalonia.Interactivity.RoutedEventArgs e)
{
ON.IsVisible = false;
OFF.IsVisible = true;
ViewModel.StartTimer1();
ViewModel.StartTimer2();
}

private void ButtonOFF _Click(object? sender, Avalonia.Interactivity.RoutedEventArgs e)
{

OFF.IsVisible = false;

ON.IsVisible = true;

ViewModel.StopTimer1();

ViewModel.StopTimer2();
}

private void OnClosing(object sender, CancelEventArgs e)

{
if (DataContext is MainWindow ViewModel viewModel)

{
viewModel.SaveSettings();
}
h
}
h

Jlictunr b.3 — ¢aitn MainWindowViewModel.cs
using System;
using System.Net.Http;
using System.Net.Http.Json;
using System.Threading. Tasks;
using System.Timers;
using System.Windows.Input;
using ReactiveUI;
using Air_quality.Classes;
using System.IO.IsolatedStorage;
using System.lIO;
using System.Collections.Generic;
namespace Air_quality. ViewModels

{
public class MainWindowViewModel : ReactiveObject

{



public event EventHandler ElapsedPercentagel ThresholdReached;
public event EventHandler ElapsedPercentage2 ThresholdReached;
private static Timer timerl;
private static Timer timer2;
private Timer updateTimer;
private static int totalSeconds1 = 55400;
private static int totalSeconds2 = 86400;
private int elapsedSeconds1;
private int elapsedSeconds2;
private SensorData currentSensorData;
private bool onOffBool = false;
private bool preOnOffBool = false;
private int aQIThreshold = 2;
private int temperatureThreshold,
private int humidityThreshold;
public int isFlame = 1;
public int ElapsedSeconds|
{
get => elapsedSecondsl;
set
{
this.RaiseAndSetIfChanged(ref elapsedSeconds], value);
this.RaisePropertyChanged(nameof(FillPercentagel));
this.RaisePropertyChanged(nameof(ElapsedPercentagel));

}
}
public int ElapsedSeconds2
{
get => elapsedSeconds2;
set
{
this.RaiseAndSetIfChanged(ref elapsedSeconds2, value);
this.RaisePropertyChanged(nameof(FillPercentage2));
this.RaisePropertyChanged(nameof( ElapsedPercentage?2));
}
}
public double FillPercentagel => (double)ElapsedSeconds1 / totalSeconds1;
public double FillPercentage2 => (double)ElapsedSeconds?2 / totalSeconds2;
public double ElapsedPercentagel => (double)ElapsedSeconds1 / totalSeconds1 * 100;
public double ElapsedPercentage2 => (double)ElapsedSeconds?2 / totalSeconds2 * 100;
public SensorData CurrentSensorData
{
get => currentSensorData;
set => this.RaiseAndSetIfChanged(ref currentSensorData, value);
}
private WeatherResponse weatherData;
public WeatherResponse WeatherData
{
get => weatherData;
set => this.RaiseAndSetIfChanged(ref weatherData, value);
}

private string cityName;
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public string CityName
{
get => cityName;
set
{
this.RaiseAndSetIfChanged(ref cityName, value);
if (!string.IsNullOrEmpty(cityName))
{
_ = GetWeatherDataAsync(cityName);
}
}
}

private int humidity;
public int Humidity
{
get => humidity;
set => this.RaiseAndSetIfChanged(ref humidity, value);
}
private double pressure;
public double Pressure
{
get => pressure;
set => this.RaiseAndSetIfChanged(ref pressure, value);

}

private double windSpeed;
public double WindSpeed
{
get => windSpeed;
set => this.RaiseAndSetIfChanged(ref windSpeed, value);

H
public bool OnOffBool

{
get => onOffBool;
set
{
this.RaiseAndSetlfChanged(ref onOffBool, value);
_ = SendOnOffBool ToESP();

h
}
public int AQIThreshold

{
get => aQIThreshold;

}

public int TemperatureThreshold
{
get => temperatureThreshold;
set
{
this.RaiseAndSetIfChanged(ref temperatureThreshold, value);
_ = SendTemperatureThresholdToESP();

}
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}
public int Humidity Threshold

{

get => humidity Threshold;

set

{

this.RaiseAndSetlfChanged(ref humidityThreshold, value);
_ = SendHumidityThresholdToESP();

H
}
private static readonly string apiKey = "12{91a8e85221c8330c764b9b9073817";
private static readonly string baseUrl = "http://api.openweathermap.org/data/2.5/weather";
private static readonly string ESPBaseUrl = "http://192.168.182.41"; // 3amenute Ha IP anpec

Bamero ESP

public ICommand ConnectCommand { get; }
public ICommand ResetTimer] Command { get; }
public ICommand ResetTimer2Command { get; }
public ICommand OnOffCommand { get; }
public ICommand IncreaseTemperatureThresholdCommand { get; }
public ICommand DecreaseTemperatureThresholdCommand { get; }
public ICommand IncreaseHumidity ThresholdCommand { get; }
public ICommand DecreaseHumidityThresholdCommand { get; }
public MainWindow ViewModel()
{

// THimiami3anis KOMIIOHEHTIB, TaltMEPiB, KOMaH/ TOIIO

timerl = new Timer(1000);

timerl.Elapsed += OnTimedEvent]1;

timerl.AutoReset = true;

timer2 = new Timer(1000);

timer2.Elapsed += OnTimedEvent2;

timer2.AutoReset = true;

ResetTimer]l Command = ReactiveCommand.Create(ResetTimerl);

ResetTimer2Command = ReactiveCommand.Create(ResetTimer2);

OnOffCommand = ReactiveCommand.Create(OnOffTrue);

IncreaseTemperature ThresholdCommand = ReactiveCommand.Create(() =>
TemperatureThreshold += 1);
DecreaseTemperature ThresholdCommand = ReactiveCommand.Create(() =>

TemperatureThreshold -= 1);

IncreaseHumidity ThresholdCommand
HumidityThreshold += 1);

DecreaseHumidity ThresholdCommand = ReactiveCommand.Create(() =>
HumidityThreshold -= 1);

CityName = "Tartu";

LoadSettings();

updateTimer = new Timer(3000);

updateTimer.Elapsed += async (sender, e) => await UpdateSensorDataAsync();

updateTimer.Elapsed += IsFlame;

updateTimer.Start();

SendOnOftBool ToESP();

}

private void OnTimedEvent1(object sender, ElapsedEventArgs ¢)

{

ReactiveCommand.Create(() =>



if (ElapsedSeconds] < totalSeconds1)
{

ElapsedSeconds1++;

}

else

{
timer1.Stop();
}
h
private void OnTimedEvent2(object sender, ElapsedEventArgs e)

{
if (ElapsedSeconds2 < totalSeconds?2)

{
ElapsedSeconds2++;

}

else

{
timer2.Stop();
H
}

public void StartTimer1()

{
if (ElapsedSeconds1 < totalSeconds1)

{
timer1.Start();
}
H
public void StopTimer1()

{
timer1.Stop();

H
public void ResetTimer1()

{
ElapsedSeconds1 = 0;

H
public void StartTimer2()

{
if (ElapsedSeconds2 < totalSeconds?2)

{
timer2.Start();
h
}
public void StopTimer2()

{
timer2.Stop();

}
public void ResetTimer2()

{
ElapsedSeconds2 = 0;

}
private void OnOffTrue()

{
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OnOffBool = 'OnOffBool;

}
public async Task GetWeatherDataAsync(string cityName)

{
using HttpClient client = new HttpClient();
string url = $"{baseUrl} ?q={cityName} &appid={apiKey} &units=metric";
try
{
var response = await client. GetFromJsonAsync<WeatherResponse>(url);
WeatherData = response;
if (response !=null)
{
Humidity = response.Main.Humidity;
Pressure = response.Main.Pressure;
WindSpeed = response.Wind.Speed,;

}
H
catch (HttpRequestException e)

{
Console.WriteLine($"Request error: {e.Message}");
h

}
private async Task UpdateSensorDataAsync() {

using HttpClient client = new HttpClient();
string url = $"{ESPBaseUrl}/getSensorData";

try {
var response = await client.GetFromJsonAsync<SensorData>(url);
if (response != null) {
CurrentSensorData = response;
}
h
catch (HttpRequestException e) {
Console.WriteLine($"Request error: {e.Message}");
}
h
private void IsFlame(object sender, ElapsedEventArgs e)
{

if (CurrentSensorData != null) {
if (CurrentSensorData.Flame == 0) {
isFlame = 0;
if (OnOffBool) {
OnOffBool = false;
preOnOffBool = true;

}
H
else if (CurrentSensorData.Flame == 1)
{

isFlame = 1;

if (preOnOffBool) {
OnOffBool = true;
preOnOffBool = false;

}
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}
b

}
private async Task SendOnOffBoolToESP() {

using HttpClient client = new HttpClient();
string url = $" {ESPBaseUrl}/setOnOffBool";

var content = new FormUrlEncodedContent(new[ ] {

new KeyValuePair<string, string>("onOffBool", OnOffBool ? "1" : "0")
1);
try {

var response = await client.PostAsync(url, content);
response.EnsureSuccessStatusCode();

H

catch (HttpRequestException e) {
Console.WriteLine($"Request error: {e.Message}");

}

H

private async Task SendTemperatureThresholdTOESP() {
using HttpClient client = new HttpClient();
string url = $" {ESPBaseUrl}/setTempCThreshold";
var content = new FormUrlEncodedContent(new] |

{
new KeyValuePair<string, string>("tempCThreshold",
TemperatureThreshold. ToString())
1)
try {

var response = await client.PostAsync(url, content);
response.EnsureSuccessStatusCode();

h

catch (HttpRequestException e) {
Console.WriteLine($"Request error: {e.Message}");

}

H

private async Task SendHumidity ThresholdTOESP() {
using HttpClient client = new HttpClient();
string url = $" {ESPBaseUrl}/setHumidityThreshold";
var content = new FormUrlEncodedContent(new] |

{
new KeyValuePair<string, string>("humidity Threshold",
HumidityThreshold. ToString())
s
try {

var response = await client.PostAsync(url, content);
response.EnsureSuccessStatusCode();

H

catch (HttpRequestException e) {
Console.WriteLine($"Request error: {e.Message}");

}

¥
private void LoadSettings() {

// 3aBaHT)XWTH HaNAIITyBaHHS 3 130JIbOBAHOTO CXOBHINA a0 IHIIOTO MEXaHi3MY
HaJIallITYBaHHA
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using var storage = IsolatedStorageFile.GetUserStoreForAssembly();
using var stream = new IsolatedStorageFileStream("settings.txt",
FileMode.OpenOrCreate, storage);

using var reader = new StreamReader(stream);

if (int. TryParse(reader.ReadLine(), out var temperatureThreshold)) {
TemperatureThreshold = temperatureThreshold;

¥

if (int. TryParse(reader.ReadLine(), out var humidityThreshold)) {
HumidityThreshold = humidityThreshold;

}

if (int. TryParse(reader.ReadLine(), out var eElapsedSeconds1)) {
ElapsedSeconds1 = eElapsedSecondsl;

¥

if (int. TryParse(reader.ReadLine(), out var eElapsedSeconds2)) {
ElapsedSeconds2 = eElapsedSecondsl;

}
H
public void SaveSettings() {
/" 30epirTM HaJAIUTYBaHHA B 130JIbOBAHOMY CXOBHUIII a00 IHIIOMY MeEXaHi3Mi
HaJIAIITyBaHHS
using var storage = IsolatedStorageFile.GetUserStoreForAssembly();
using var stream = new IsolatedStorageFileStream("settings.txt", FileMode.Create,
storage);
using var writer = new StreamWriter(stream);
writer. WriteLine(TemperatureThreshold);
writer. WriteLine(Humidity Threshold);
writer. WriteLine(ElapsedSeconds1);
writer. WriteLine(ElapsedSeconds2);
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JOJATOK B
JlemoHcTpatiitHuii MaTepian y BUTJISAL IPe3eHTaIll
MinicTepcTBO OCBITH 1 HAyKu YKpaiHu
XapKIBCbKUI HalllOHAJIbHUN YHIBEPCUTET PaI0EIEKTPOHIKN
Kadenpa KITAP

KBAJII®IKAIIMHA POBOTA

Ha temy: Po3pobxka cuctemu aBroMaru3ailii Jj1sl ypaBIiHHS SKICTIO TTOBITPS Y

BUPOOHUYOMY MPUMIIICHHI

Bukonas:
ct. rp. AKTAKIT-20-1

Cupurs O. O.
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Mera xBamidikamiitnoi podotu

Ha croronnimHiii neHh aBTOMATH3AIlisl YOPABIIHHS SKICTIO TIOBITPS € AYyXe€ aKTyaJbHOK y Cy4
cepenoBumli. 3a0e3MeYeHHsT BUCOKOI SKOCTI TMOBITPS B MPOMKCIOBUX TNPUMIINICHHSX Ma€ BEIHMKE 3HA4Ye
NPOIYKTHBHOCTI IPAIIBHUKIB, a TAKOX 7151 €()eKTUBHOCTI BAPOOHUYHX MPOIIECIB.

VY 6ararpox raiy3sx iCHYIOTb CTPOT1 CTaHIAPTH SIKOCTI HOBITPS, SKI MOTPIOHO TOTPUMYBATHCA 3 METOIO 320
NPALiBHUKIB Ta SKOCTI BUPOOHUYHUX MPOIIECIB, TaK SIK MEBHI MPOLECH BUPOOHUIITBA MOXKYTh OyTH UyTJIHBI 710 3MiH
BOJIOTOCTI Ta TEMIIEPATYPH.

Mera poGoTu — po3poOKa CHUCTEMH aBTOMATW3allli YHPAaBIiHHA SKICTIO TOBITPS y BHUPOOHUYOMY
BUKOPHUCTAHHSIM JAaTYHKY SKOCT1 HOBITPSL.

OO0’ €T pO3pOOKH — MPOIIEC PETryIIOBaHHS POOOTH BiJl MOKA3aHb 3 JaTYHUKIB.

[IpenmMeT po3poOKM — yrpaBIliHHS SIKICTIO MOBITPS Y BAPOOHUYOMY MPUMILICHHI.

JIJIs1 1O CATHEHHS TI0CTAaBJICHOT METH HEOOX1THO BUPIIIMTH TaKi 3aBIaHHS:

— TPOBECTH aHaJi3 ICHYIOUMX MPOEKTIB;

MPOBECTH aHaJI3 MPHUMIIIEHb, KOTPUM MOTPIOHA MOII0OHA CUCTEMA;

MIPOBECTH aHAJI3 BUMOT JI0 CUCTEMH YIPABITIHHS;

— TPOBECTH aHaJIi3 METOAIB KOHTPOJIIO SIKOCTI MOBITPSI.
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OinpTpu MOBITPS Ta X CTAHIAPTH

Tabnuusa 1 [lopiBHAHHA Knacudikaiii pUIBTPIB 32 CTaHAAPTAMU

EN779 IS0 16890  EN 1822 IS0 29463

G1 Coarse - -
_ G2 - - MMaHCIIEHUH
S s : :
— . | |
F5 ePM10 _ _

TUBHI1
I ePM2.5 i .
B ~ ePM1 : -
— | |
_ F9 - - Pucynox 1 — Buau ¢puibTpiB
: i E10 E10
B : E11 E11
B . E12 E12
: . H13 H13
N . H14 H14
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EdexTuBHICTH GUTHTPIB Ta CIUIIT -CUCTEMH

Tabmuus 2 [IpuBeneHHs cTapux KJaciB 10 HOBHX

ePM2,5

Big 30% po 50%

3 B - B Big 45% no 65%
4 B ) B Big 60% no 85%
M5 Bia 5% no 35% Bia 10% no 45% Big 40% no 70% Big 80% no 95%
6 Big 10% no 40% Bia 20% po 50% Bia 60% no 80% 6inbwe 90% .
S S S Pucynok 2 — Cnir-cuctem:
F7 Bia 40% no 65% Bia 65% no 75% Bia 80% no 90% 6inbwe 95%
F8 Big 65% no 90% Big 75% no 95% Big 90% mo 100% 6inbwe 95%
Bia 80% Ao 90% Big 85% Ao 95% Big 90% ao 100% 6inblue 95%
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[TapameTpu sSIKOCTI OBITPS

Tabmuus 3 Crangaptu konuentpauii TVOC Tabnuus 4 Po3paxyHkoBa KOHIIEHTpa

TOVC (ppb €C02/C02 , _
Big 6000 lonoBHi 60ni Ta Npo61EMU 3 HEpPBaMM DM FiBeHE fponoanuyia
Big 750 no 6000 BiguyTTA 3aHEMOKOEHHS Ta roJIoBHa 6ib 3abpyAHEHHA NOBITPA B MPUMILLEHH

Big 50 go 750 BiauyTTa 3aHEMOKOEHHA Ta AnckomdopTy Big 21500 CUABHMIA € CUIbHWM, TOMY NOTPiBHA
i He BnanBae

= BEHTUAALiSA.
Big 1000 po MoBiTpA B NpUMiLLEHHi 6pyaHe,
MoraHo .
1500 PEKOMEHAYETLCA BEHTUNALLIA
3BMyaMHa

Big 800 go 1000 AKiCTb, MoXHa BEHTUAOBATH

cepeaHin

Big 600 no 800 Jobpe HeMae nponosuuin
Big 400 ao 600 BigmiHHO HeMae nponosuuin
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OcHoBa 1a00paTOpHOTO MAKETY

~AJAAIBSRIIAIAN

M MH

. ]

Pucynoxk 5 — Makerna mararuny MB-102 Pucynok 6 — MakeTHHI1 MOTYyNb KUBJ
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Jlatuuku 1a00paropHOTO MaKeTy

sr—n wrm SO pen,
lIJI.

5|r\I it

on_yy *kiN u_n Kig

VIN 3V3 GNDSCL SDAADD CS INT

P oOO00OO®OO

@ scuscik -

Pucynok 8 — /laTunk BOTHIO

® E.JE:é:'Jt:J .

Pucynok 9 — [laruuk aumy MQ-2
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Bukonasudi eieMeHTH J1a0OpaTOPHOTO MAKETy

Pucynox 10 — TT Motop-penykTop Pucynok 11 — Mikpocxema apaiiBep MOTOPIB JBOKaH

Pucynok 12 — cepsonpuBoau SG90 360 rpamycis Pucynok 13 — MiH1-3B0JI0KYyBa4 TOBT
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[InanyBanHs Ta 30ipKa MakeTy

,,,,,,,,,,,,

Pucynok 15 — JIaGoparopHuii



TliakamoueHns

a0 Wi-Fi

Vapanits suonanay
eneMeHTaMi

OBpodia
KAEHTCREHX
JATHTIB

Hasaurrysatns
Bef-ceprepa

BitofpascHus
nannx na LCD
amenael

[oayuennn
KAEHTCHKNX
JATHTIB

3anue aaHux i3
AATHHKIR Y 3MiH]

Po3po0Oka komy MIKpOKOHTpOJIepa

Hi

By i
BEHTHIATOP
BENTHIALT

Sakpurn
IacAnKn
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Uu € komanja s
sanyeky cnetemn?

Veikaym
cirmmsrop serrrmsnii,
BIKPITH 32CIHKR

JOC ne
HEPERHIIOE
CTaRapT

Biakpurn

Temneparypa
Jianoninae Gascas

Vaimicnymi
HarpiBanns
TIOBITPS

Temeparypa
mene 6akanoi?

Vainticiy i
KOHAHITIOBAHI
TIOBITPS

Temneparypa

IACTHKH

Gintbie Gazcanoi?,

By i
CTLTIT-CHETEMY

Banoriers
memne Saanoi?

VeivkuyTn
3BONOKEHHA
ToBiTPA

Bonoricts
Blubuie Gananoi?

Biowny i

IBOIOIEHHS
TIORITPA

Bumgnyrn : BunsknyTh ©

— CIUmiT-CHETEMY; — cnnit-cuctemy;

— BEHTHIATOP BEHTHIAL — BEHTHIATOP BEHTIIALL;

= 3BOJOKHIOBAY TOBITPS. — IROTOKHIORA MOBITPS.

SaKPHTH JACTIHEH. BLIKPHTH 3a¢1IHKH.

Unt € noyn's?

Pucynok 17 — briok-cxema ynpaBiiHHS BAKOHABIUMH €JIE

Pucynok 16 — biiok-cxema aaroputmy poOo0TH MIKpOKOHTpoOJIepa




Po3po0Oka nporpaMu yrmpaBiHHS CHCTEMOIO

AUTOMATION OF AIR QUALITY

O
X

-
e [ ET
0 Sirs FrgS
N\
4
Temperature 22 - 23 + O UTSI D E
Humidity 50 - 55 &
AQ 2 Tvoc 35 ) '
o 450 Filters info J

Pucynok 18 — Ecki3 inTepdeiicy kepyrouoi
nporpamu
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4 [ Air quality

KHOCTI

dthConverter.cs

Pucynok 19 — Po6oui daitnu, na
nporpamu
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[Iporpama yrpaBiIiHHS CHCTEMOIO aBTOMAaTH3aIlil

Automation of air quality

Pucynok 20 — IIporpama ynpaBiiHHS aBTOMaTh30BaHOI0 CUCTEMOIO SKOCTI MOBI
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[Tinka3ku Ta aHiMOBaHi eJleMeHTH iHTepdeicy

Air Quality Index
5 Dangerous

(3

4 Bad It's 10,16 degrees outside

3 Normal
2 Good
1Excellent

Pucynoxk 21 — Ilixkaska Pucynoxk 22 — Iligxa3ka npu HaBeJECHHI
€JIEMEHT IIporpamMu

Pucynok 23 — BinoOpakeHHs €IeMEHTIB CHCTEMHU y poOOTi Pucynok 24 — Bino6pakeHHs1 €JIeMEHTIE



108

BucHoBku

B xoni BukoHaHHA pPoOOTH OyJl0 PO3IVITHYTO Ta MPOAHATI30BAaHO SIK CAME€ MOYKHA KOHTPOJIIOBATH SIK
MeTonaMu. Byno BHSIBIEHO CTaHAAPTH SIKOCTI O TOBITPS Y MPUMIMIEHHSX, Ki (UIBTPH BHUKOPUCTOBYIOTH
BIJIHOCHO TOTO HACKUTbKH YUCTE MOBITPS MOBUHHO OYTH.

CrnpoeKTOBaHO Ta CTBOPEHO JIAOOPATOPHHUI MAaKeT CUCTEMH aBTOMAaTH3allil JUId yIPaBIiHHS SKICTIO MOBITPS
npuminieHHi. Takox po3poOeHo MporpaMHui MPOIYKT [T YIPABIiHHS CUCTEMOIO, 32 JOTIOMOTOIO SIKOTO 3/1IHCHIOET
Ta BUKJIIOUYEHHSI CUCTEMH, a TAKOXK PETYIIIOBaHHS TeMIepaTypH i BOJIOTOCTI MOBITPSL.

Takox Oyna po3po61eHaMo/IeNIb CUCTEMH aBTOMAaTUYHOTO YIPaBIIiHHA 3T1IHO TEOPii aBTOMATUYHOTO YIPaBIIiHHSA, L€ 1a€
ONTHUMI3YBAaTH APaMETPH PETYIATOPIB IJIs 10CSITHEHHS Oa)kaHUX 3HAYEHb NTOKa3HUKIB SKOCTI MOBITPS

Cuctema pospoOmoBanacss Al BUPOOHWYHMX TIPUMINICHb, IEPEBAKHO OPIEHTOBAHMX HA BHPOOIE eJeK
KOMITOHEHTIB. [IJI1 TakuX MpHUMIIIEHs € KPUTUYHUMH TapaMeTpaMH CTaTUYHA €JIEKTPHKa Ta TBEPAl YacTWHKHU. BoJjorict
KOHTPOJIFOE CTaTH4YHY €JIEKTPUKY, & TBEPAl YaCTUHKMA 3a JIONOMOrol (GinkTpiB. BcTaHOBIIOBaTH JaTdyuKH
MOHITOPHMHTY TBEPAMX YaCTUHOK HEMA€E CEHCY, TaK K BOHM KOHTPOJIOIOTHCS TUIBKH 3a JOMOMOTO0 (DibTpiB Yy I
CTaHJapTIB sKocTi. Po3pobiena cuctemMa Moxe MIBUAKO pearyBaTé Ha 3MiHH Y TeMIIeparypi, BOJIOTOCTI Ta 1HAEKC

OCHOBI 3HaYCHb CKBIBAJICHTY BYIJICKHCIIOTO Ta3y a00 JIETKUX OPTraHIuHUX CIIOJIYK.
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JOJATOK I

BigomicTs kBamidikariitHoi podotu OakazaBpa

No i
o JlogaTtkoBi
JIOKY- [To3HaueHnHs HaitmenyBanns ) .
B1JIOMOCTI
MEHTa
TexcToBl JOKYMEHTHU
1 I'tOMK.565100.012 I13 ITosicHIOBaJIbHA 3aIMCKa A4, 72 c.
J1o1aTKOBI MaTepiain
2 JleMoHcTpariitauit marepian | A4, 15 c.
y BUIJISII IPE3EHTaLll1
I'FOMK.565100.012 B/]
3miH. [Apk. | Homep nokym. |[Tiamuc Jara
Po3po6. | Cupuns O. O. @_ 13.06.2024 P03p06Ka CHUCTEMHU Ulitepa | Apkyut | Apkyuiis
ITeperip. |Cezonona I. K. aBTOMaTI/ISaHﬁ TUTSI H 1 1
H.xontp. |Crapony6ues M.T. praBHIHHﬂ AKICTIO Kadenpa KITAP
MOBITPSl Y BUPOOHUYOMY XHYPE
3ars. Hesmronos 1.111. npuM iHl CHHI




