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PROJECT MANUAL

= PROJECT-1 =5

i

loT HOME LIGHT CONTROL

USING BLYNK APP

w

LS

r X \
@ 2. OBJECTIVES 3. COMPONENTS REQUIRED
i Fiahe - m Component Gluantity
To design and implement an Internet of @ Understand loT-based home f"—'tﬂmat'““ 1 | ESPB266 NodeMCU/ESP32 | ; '
Things (loT) based home automation & |ntEI"fI:at:E ESPB266/ESP32 with Relay Module. 2 | 1-Channel Relay Module | | |
system that allows users to remotely & Configure Blynk loT Cloud. 3 230V AC Bulb with Holder 1 '
control an AC light bulb through the @ Control appliances over the Internet. 4 | Breadboard _ 1|
Blynk loT platform using an ESP8266/ @ Learn GPIO programming using Arduino IDE. S | Jumper Wires | Several |
ESP32 Wi-Fi module. ¢ Build a scalable smart home prototype. 6 | USE Cable - _— |
| 7 | Wi-FiInternet Connection | 1 |
8 | Blynk Mobile App 1|
\, r, L ' >,
- R
4. THEORY
Home automation is one of the most popular applications of the Internet of Things (loT). In this project,
an ESPB266/ESP32 module connects to the Wi-Fi network and communicates with the Blynk Cloud Server.
The Blynk mobile application sends commands through the cloud to the ESP board, which activates or
deactivates a relay module. The relay behaves like an electronic switch that controls an AC bulb.
The project demonstrates:
e Internet-based switching ¢ Cloud communication + Remote monitoring
» Relay interfacing » Mobile App Control 4

5. BLOCK DIAGRAM
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6. CIRCUIT DIAGRAM
AC Live

8. SOFTWARE REQUIREMENTS

€) EsP8266 connects to Wi-Fi.

ESP establishes communication
with Blynk Cloud.

9 User presses switch in Blynk App.

€) Command reaches ESP through
internet.

© ESP changes GPIO output.

@ Relay energizes.

€ Bulb turns ON/OFF.

€ Arduino IDE

& ESPB266 Board Package
@ Blynk loT Library

@ Blynk Mobile App

& Wi-Fi Network

.

1-Channel
Relay Module

AC Neutral

(ESPB8266)
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ESP8266 Pin Relay Module Pin Description
D1 (GPIOS) IN Digital Input (Control Pin)
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3V vV ly (3.
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GND GND Ground
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7. WORKING PRINCIPLE

9. BLYNK DASHBOARD CONFIGURATION

)i ESRAIRGzontREtsto R, [ Step 1: Create Template | | Step 2: Create Datastream  Step 3: Add Widget [ Step 4: Copy Credentials
2. ESP establishes communication with Blynk Cloud. | - —— o 1 '
3. User presses switch in Blynk App. s \ : ' )
4. Command reaches ESP through internet. Template Name: | Virtual Pin: Widget: Copy the following
from Blynk Console:
5. ESP changes GPIO output. Home Automation A" (4] Button (Switch) _ =
6. Relay energizes. BLYNK_TEMPLATE_ID
7. Bulb turns ON/OFF. Hardware: Data Type: ' =
] ESPR2Z66 Integer BLYNK_TEMPLATE_NAME
8. SOFTWARE REQUIREMENTS
— Connection: Range: Datastream: VO BLYNK_AUTH_TOKEN
*  Arduino IDE Wi-Fi | Dtol Mode: Switch Pagbe ther i
» ESPB266 Board Package | Mgt
« Blynk IoT Library .2 2 ’ 22
« Blynk Mobile App
= Wi-Fi Network
10. ARDUINO PROGRAM 1. FLOWCHART
|.-i- -H"'.
| #define BLYNK_TEMPLATE_ID "YOUR_TEMPLATE_ID" Start
#idefine BLYNK_TEMPLATE_NAME "Home Automation”
#define BLYNK_AUTH_TOKEN "YOUR_AUTH_TOKEN"
#include <ESPB266WiFi.h> | Power ON ESP8266
#include <BlynkSimpleEsp8266.h> #
char ssid[] = "YOUR_WIFI_NAME"; Connect Wi-Fi
char pass[] = "YOUR_WIFI PASSWORD"; l
#defi RELAY_PIN D1 [
i & Connect Blynk Cloud
L T
| BLYNK_WRITE(Ve) i
| { [ =
int value = param.asInt(); Receive Button Status
from Blynk A b —
if{value == 1) L & w_ Filf' =
{
digitalWrite(RELAY_PIN, LOW); // Relay ON (Bulb ON) r l
} , GPIO HIGH / LOW
else ,
{ ’
digitalWrite(RELAY_PIN, HIGH)}; // Relay OFF (Bulb OFF) [
} Relay ON / OFF
} | = l —
Eﬂid setup() Bulb ON / OFF
Serial.begin(115288); 1
pinMode (RELAY_PIN, OUTPUT); Y
digitalWrite(RELAY PIN, HIGH); // Relay OFF initially | Repeat \'.
Blynk.begin(BLYNK_AUTH_TOKEN, ssid, pass);
}
void loop()
Blynk.run();
N ,s
12. HARDWARE CONNECTIONS SUMMARY 13. SERIAL MONITOR OUTPUT (EXPECTED)
. — :
! ESPB266 (ModeMCU) Relay Module & com3 - ] X
D1 (GPIOS) IN Connecting WiFi...
33”' 'Hﬂ,:{: 'l\‘lFl CEII'IHECtEd
Connecting Blynk. ..
GND GND
] Connected
AC SIDE CONNECTIONS (CAUTION)
+ AC Live = COM of Relay A
« AC Live = NO of EE'EI}F -+ Bulb Live ngﬁ Vﬂltﬁg& | E Autoscroll D Show timestamp Both ML & CR e 115200 baud ot _jear clutput_l )
* AC Neutral - Bulb Neutral Use Caution! - o

14. RESULT

When the button in the Blynk App is pressed, the relay switches ON and the connected AC bulb glows.
When the button is pressed again, the relay turns OFF and the bulb turns OFF. The system can be controlled

remotely from anywhere in the world using internet connection.

Blynk App
B

uttan OM Bulb ON

8 d-Y o-¢

Button OFF Bulb OFF
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12. PROCEDURE (STEP-BY-STEP)

Step 1 : Install Arduino IDE.
Step 2 : Install ESP8266 Board Package.

(File = Preferences — Additional Board URL —
http:/farduino.espB266.com/stable/package_espB266com_index.json)

Step 3 : Install Blynk Library.

{Sketch = Include Library = Manage Libraries = Search "Blynk")

Step 4 : Create Blynk Template.

Step 5 : Create Datastream VO.

Step 6 : Create Button Widget (Switch).

Step 7 : Connect Relay with ESPB266 as per circuit diagram.

Step 8 : Enter Wi-Fi Name, Password, Template ID and Auth Token

in the Arduino code.

Step 9 : Upload Code to ESP8266.
Step 10 : Open Serial Monitor. Expected output:

Connecting WiFi...
WiFi Connected
Connecting Blynk...
Connected

Step 11 : Press Button in Blynk App — Relay clicks = Bulb turns ON.

Press again — Bulb turns OFF.

13. BLYNK APP INTERFACE (EXAMPLE)

9:41 - ‘ BLYNK WIDGET DETAILS
Home Automation Widget Type  : Button
Datastream : VO
Mode : Switch
Label : Smart Light

Button Text (ON) : ON
Button Text (OFF) : OFF

Color : Green

* Ensure stable Wi-Fi connection.

* Keep the device powered

continuously.

* Relay module should be opto-
isolated for safety.

¢ Do not touch AC connections

| while power is ON.

14. APPLICATIONS 15. ADVANTAGES 16. PRECAUTIONS
Smart Home Automation * Low Cost * Never touch AC wiring while powered.
Office Automation » Easy Installation o Uss an opto-isolated relay module.
Remote Appliance Control * |nternet-based Control
, ’ * Ensure proper insulation of AC connections.
Hostel Room Automation = Energy Saving
Industrial Equipment Control » User Friendly * LUse a stable Wi-Fi connection.
emart. Energy Management * Supports Multiple Devices + Disconnect power before making hardware changes.

17. LEARNING OUTCOMES

After completing this project, students will be able to:

Understand loT architecture.

Configure Blynk loT Cloud.

Interface ESPB266/ESP32 with relay modules.
Develop Arduino programs for loT applications.
Control electrical appliances remotely via the Internet.

Design basic smart home automation systems.

18. VIVA QUESTIONS

1. What is loT? 6.  What is GPIO?

2 What is ESP82667 7.  Difference between ESP8266 and ESP327

3. Why is a relay used? 8. Why is Wi-Fi required?

4, What is the purpose of Blynk Cloud? 9. What happens if the Internet
connection is lost?

5.  What is a Virtual Pin in Blynk?

10. MName two applications of

home automation.

19. TROUBLESHOOTING GUIDE 20. EXPANSION IDEAS
Froblen Possitly Cae L Seution I = Add multiple relays to control multiple appliances.
ESP not connecting Wrong Wi-Fi credentials Check 551D and Password | o st g Se
to Wi-Fi Weak Wi-Fi signal | Ensure strong signal | Oy S IO ) y
Nok cohnestad Wrong Auth Token Check Auth Token | * Add timer function to automate ON/OFF.
te Blynk Cloud Mo Internet Check Internet connectivity * Integrate with Google Assistant / Alexa.
Relay not working Wrong wiring Check connections + Add scheduling feature in Blynk.
Insufficient power Provide 3.3V and GND properly
: : 1] o 1 = Create smart notification for device status.
Bulb not turning ON | AC wiring issue Check AC connections
Relay rating low Use suitable relay module
21. CONCLUSION -
This project demonstrates a simple and effective loT based home automation system using P '-,
ESPB266 and Blynk App. It allows users to control AC appliances remotely from anywhere — = >
®
in the world through internet. This system is low cost, easy to build and very useful in daily
life. The same concept can be extended to multiple appliances to create a complete smart Blynk App Internet
home automation system. ESP8266 Relay AC Bulb
Module




PROJECT MANUAL

loT INNOVATION AND
PROTOTYPE DEVELOPMENT

USING BLYNK APP

USING ESP Wi-Fi MODULE AND ARDUINO
[ For |l B.Tech | Semester Students]

ABOUT THE PROJECT MANUAL TYPICAL loT SYSTEM ARCHITECTURE

This manual is designed to help students understand and SENSORS
implement basic loT projects using ESP Wi-Fi modules, &
Arduino and Blynk loT platform. Each project introduces real-
; - ; 3 ‘; INTERNET ’
time monitoring and control through the internet using sensors :
T 3 ; ] - Blynk
and actuators, building strong foundational skills in loT ‘.ﬁ # g:p
innovation and prototype development. “ , )
| , ESPB266/ESP32 SERVERS
Wi-Fi MODULE (BLYNK CLOUD)
|
W, S -
LIST OF PROJECTS TYPICAL HARDWARE SETUP
S.Neo Project Title Main Components
|k loT Home Light Control Using Bhynk ESPB266/ESP32, Relay, Bulb

8 loT Smart Temperature Monitoring Systern | ESPB266/E5P32, DHT1/LM35

3. loT Smart Water Level Monitoring ESPB266/ESP32, Water Level Sensor
; 4. - loT Rain Alert System | ESPB266/ESP32, Rain Sensor, Buzzer @15 i0z e
| 5. loT Gas Leakage Detection and Alert | ESPB266/ESP32, MQ-2 Sensor, Buzzer
F 6. - loT Smart Door Lock Monitoring | ESP8266/ESP32, Reed Switch

f & laT Motion Detection and Security Alarm | ESPB266/E5P32, PIR Sensor, Buzzer

—

RELAY LED SENSOR
| 8 loT Smart Garden Irrigation System ESPB266/ESP32, Soil Moisture, Relay, Pump il MODUILE (BULE) (DHT11)
o loT Smart Street Light Systern ESPB266/ESFP32, LDR, Relay, LED \ y
| 10, | loT Weather Monitoring Station ESPE266/ESP32, DHTTI, LDR, Rain Senscr SOFTWARE REQUIREMENTS
'[ 1!
1. loT Smart Energy Meter Monitoring ESPE266/E5P32, ACST2 Current Sensor
;. | * Arduino IDE
| 12, loT Fire Detection and Alert System ESP8266/ESP32, Flame Sensor, Buzzer » Blyrik loT App (Android / iOS) B lyﬂ'ﬂi
| 13, IoT Smart Parking Slot Monitaring ESP8266/ESP32, IR Sensor, LEDs » Blynk Cloud Platform loT
| ' T3 ' : ) « ESP8266/E5P32 Board Package
14.  loT Smart Plant Health Menitoring ESP8266/ES5P32, Soil Moisture, DHTT ;
_l | | + USB Driver (CH340 / CP2102)
L 15, | loT Patient Health Monitoring System ESPB266/E5P32, Pulse Sensor, LM35 L
] | = .

OBJECTIVES HARDWARE REQUIREMENTS

= ESP8266 NodeMCU / ESP32 Dev Board = DHT11/ DHT22 Sensor
* To understand leT fundamentals and architecture. « Arduino Uno (optional) + LM35 Temperature Sensor
* To interface sensors and actuators with ESP Wi-Fi modules. * Breadboard and Jumper Wires = PIR Motion Sensor
* To send and receive data through internet using Blynk platform. * Relay Module » LDR Sensor
* To develop real-time monitoring and control applications. * LEDs, Buzzer * MQ-2 Gas Sensor
* To build innovative loT prototypes for real-world problems. » Power Supply (5V /12V) * Other Sensors as per projects
. r L — ey
METHODOLOGY TABLE OF CONTENTS
T ApAroaietion boohOT . i R e R T e s )
2. Overview of Blynk Platform . oo iiamivimiiinmiess iveirvnessnn s fusi 2
3 ENPR2GEESF I RemIes vy e e 4
R e [P R T e a e  e Le er  LPL S 6
| 5. Blynk App Setup and Configuration ..ot 8
6. Sensors and Actuators Overview ... . i iiidiineiiasiien s 10
Study Requirement  Write Code in Upload to ESP Connect to Wi-Fi  Manitor & Control 7. loT Project Injplerne-_ntatiﬂns I PrOp8ets) < oo vsdnaiaasiiaaas 1
& Circuit Arduing IDE Module & Blynk Cloud via Blynk App B Traubleghbating Gubder . oo vt b e i b sk e OO
N O o e e e e e S e e e L S R R S e e
g JL 10. Eeferen::.es____ E!i'ln_

AN

/ @\  PREPARED BY s
( ’ Dr V PURANDHAR REDDY

!
0 ’I Head of the Department
\_// Department of Electronics and Communication Engineering




PROJECT-2 MANUAL

loT SMART TEMPERATURE MONITORING SYSTEM
USING BLYNK APP

USING ESP8266/ESP32, DHT11/LM35 SENSOR AND ARDUINO IDE

1AM | 7. WORKING PRINCIPLE

ESPB266 connects to Wi-Fi.
Sensor reads the temperature.
Temperature value is processed.
Data is sent to Blynk Cloud.

To design and implement an loT based smart temperature
monitoring system that measures ambient temperature using
DHT11/LM35 sensor and displays the real-time temperature

on Blynk App.
Blynk App receives data and shows on Gauge.

2. OBJECTIVES Dt viodaons i raakairie;
» Understand loT based menitoring. 8. SOFTWARE REQUIREMENTS
» Interface DHT11/LM35 with ESPB266/ESP32.

Arduino IDE
« ESPB266 Board Package
* Blynk loT Library

+ Blynk Mobile App

o B W

« Send temperature data to Blynk Cloud.

« Display temperature on mobile app in real-time.
» Learn sensor interfacing and data visualization.
+ Build a scalable loT monitoring prototype.

Wi-Fi Network
3. COMPONENTS REQUIRED 9. BLYNK DASHBOARD SETUP
S-No Component Sy | Step 1: Create Template [ Step 2: Create Datastream 1 | Step 3: Add Widget ] [ Step 4: Copy Credentials
1 ESP8266 NodeMCU / ESP32 1 ’ ! -
v Gauge Copy the following
2 DHT11 / LM35 Temperature Sensor 1 . ’ i
Template Name: Virtual Pin: VO from Blynk Console:
3 Breadboard 1 Temp Monitor
4 Jumper Wires Several Data Type:: Double | | BLYNK_TEMPLATE_ID
Hardware; 255"C !
5 USB Cable 1 ESPB266 Units: °C BLYNK_TEMPLATE_NAME
5] Wi-Fi Internet Connection 1 e ‘
ennection; - :
F Min; =40 Datastream: VO BLYNK_AUTH_TOKEN
Fi Blynk Mabile A 1 z
e st Wi-Fi Min: -40
Max: 80 Max: 80 Paste them in
4. THEORY | Arduino Code.

The DHT11 or LM35 sensor senses the surrounding temperature

and sends analog/digital output to the ESPB266/ESP32. The 10. ARDUINO PROGRAM (Using DHT11)

microcontroller reads the temperature values and sends them

to the Blynk Cloud server using Wi-Fi. The Blynk app then #define BLYNK_TEMPLATE_ID VLR TEMPLATS ZD”

receives the data and displays the temperature in real-time on Rdef . BLYNK_TEMPLATE_NAME “Temp Monitor®
fdefine BLYNK_AUTH_TOKEN "YOUR_AUTH_TOKEN"

the maobile dashboard using a Gauge widget.

#include <ESPB266WiFi.h> £ )
9. BLOCK DIAGRAM #include <BlynkSimpleEsp8266.hs Symbols Used
#include <DHT.h>
e char ssid[] = "YOUR_WIFI_NAME"; veLis.aY)
char pass[] = "YOUR_WIFI_PASSWORD":
HEH ’ » GND
o #define DHTPIN D2 [/ GPIDA
Blysr:rﬂ:m:l #define DHTTYPE DHT11l Signal (Data)
DHT11 / ESP8266 / Blynk App DHT dht(DHTPIN, DHTTYPE):
LM35 Sensor E i
e {Motla) BLYMK_WRITE (V@) Analog
{
6. CIRCUIT DIAGRAM /! Mot wsed in this project (data from dewvice to app) 2 ol
Using DHT11 Sensor ;
void setup() - \
D2 (GPIO4) { .
Serial.begin(115208); Minde:
3.3V dht.begin(); + Use DHT11 or LM35
. ; Blynk.begin{BLYNK_AUTH_TOKEN, ssid, pass); only one at a time.
e void loop() = Ensure stable Wi-Fi
NodeMCU DHT11 { - ” 4 - connection for real-
tt= t. T t : J/f Read t rature 1n “C
(ESPB266) Bz il ot s AT b AT e time updates.
Using LM35 Sensor if (isnan(t)) { \ J
Serial.println{"Failed to read from DHT sensor!”™);
LM35
AD return;
1
3.3V
Blynk.virtualWrite(ve, t); // Send temperature to Blynk
GND delay(2088); // Update every 2 seconds
Blynk.run();
NodeMCU ;
(ESP8266) 0
S s B e L - - 11. PROCEDURE (OVERVIEW)
| DHT11 Connections LM35 Connections . fad - .
1. Install Arduino IDE. L G ct DHT11/LM35 to ESPB266 ircuit.
ESP8266 DHT11 ESPB266 LM3s. R ¥ SRESIE SRR
—_ — S U——— 2. Install ESPB266 Board Package. 8. Enter Wi-Fi credentials, Template ID and Auth Token
D2 (GFIO4) DATA AQ out 3. Install Blynk Library. i eode.
33y VCC 3.3V VCC 4. Create Blynk Template. 9. Upload code to ESPB266.
i 5. Create Datastream VO (Double). 10. Open Blynk App and check temperature in Gauge.
GND GND GND GND . : PRERincER P= g
| ] i 6. Add Gauge Widget and link to V0.




12. BLYNK APP INTERFACE (EXAMPLE) 13. SERIAL MONITOR OUTPUT (EXPECTED)

( V(@ cr;-:h_ﬂz - e
WIDGET DETAILS = B |

Connecting to WiFi... ‘
Widget Type : Gauge WiFi Connected

- VO IP Address: 192.168.1.185

Connecting to Blynk...

¢ Temp Monitor

Datastream

Temperature Data Type - Double Blynk Connected

Units - oC Temperature: 26.5 °C
Temperature: 26.6 °C

Min Value : -40
Temperature: 26.7 °C
Max Value : 80 Temperature: 26.6 °C
. ¥ 3 B
Dacirnala . q emperature: 26.5 *C
Title : Temperature
Col G Butoscroll Ehow timestamp Both NL & CR e 5200 baud Clear output
alor : Green J
Min: -40°C Max: 80°C
5 A
Last updated: 10:30:15 AM , \ 14. RESULT
NOTE:
The system successfully reads the temperature from DHT11/LM35 sensor and
+ Gauge displays real-time displays it on the Blynk App Gauge widget in real-time. The values are updated
temperature. every 2 seconds. The project demonstrates loT based temperature monitoring
« Data updates automatically which can be accessed from anywhere in the world.

every 2 seconds.

* |nternet must be available
for live monitoring. >
: - STl g e o
0. .0 Blynk Cloud
DHT11 / ESP8266 / Server Blynk App
LM35 Sensor ESP32 (Mobile)
15. APPLICATIONS 16. ADVANTAGES 17. PRECAUTIONS
* Smart Home Temperature Monitoring * Low Cost » Use DHT11 or LM35 only one at a time.
* Office / Factory Environment Monitoring * Real-time Monitoring * Ensure stable Wi-Fi connection.
* Greenhouse Monitoring * |Internet-based Access * Do not exceed senscr operating voltage.
« Cold Storage Monitoring + Easy to Install and Use * Keep sensors away from direct heat sources.
« HVAC Systems = Scalable and Flexible * Use proper wiring and connections.
* Weather Monitoring Stations + Data Visualization on Mobile * Use 3.3V supply for ESP8266.
*» Remote Industrial Monitoring * Energy Efficient
18. LEARNING OUTCOMES 19. VIVA QUESTIONS
After completing this project, students will be able to: 1. What is loT? 6. What is Blynk Cloud?
» Understand loT based monitoring system. 2 What is DHT11? 7. What is a Datastream in Blynk?
* Interface DHT11/LM35 sensor with ESPB266/ESP32.
« Send sensor data to Blynk Cloud. 3. What is LM35? 8. Why is Wi-Fi required?
* Visualize real-time data on mobile dashboard. 4. What is the range of DHT11? 9.  How often is data updated in this project?
» Develop Arduino programs for loT applications.
« Build and deploy smart monitoring prototypes. 5. What is the output of LM357? 10. Name two applications of this project.

20. TROUBLESHOOTING GUIDE 21. EXPANSION IDEAS

.-\. |

Problem Possible Cause J_ Solution | | * Add Humidity monitoring using DHT11.

ESP not connecting Wrong Wi-Fi credentials Check 551D & Password * Store temperature data in Google Sheets / Firebase.

to Wi-Fi Weak Wi-Fi signal Ensure strong signal * Add alert notification when temperature exceeds limit.

Blynk not connecting Wrong Auth Token | Check Auth Token » Add OLED display for local display of temperature.
| | MNointernet =~ | Check Internet connection |+ Create web dashboard for advanced analytics.

No temperature Wrang wiring Check connections » Add multiple sensors and monitoring points.

displayed Sensor not connected Recheck sensor wiring
" Incorrect temperature | Sensor near heat source Place sensor in normal area |

reading Improper power supply Use stable 3.3V supply |

22. CONCLUSION
This project demonstrates a simple and effective loT based temperature monitoring g 1II'"",..-.-:----..,,,""'* > o
system using ESPB266/ESP32 and DHT11/LM35 sensor. It allows real-time monitoring T
of temperature from anywhere in the world using Blynk App. The system is low cost,
easy to implement, and can be extended for various industrial, agricultural, and Blynk App Internet ESPB266/ DHT11/ Temperature
envircnmental applications. ESP32 LM35 Sensor Data
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23. CIRCUIT DIAGRAM 24. DHT1 & LM35 DETAILS
NodeMCU DHT11 Sensor LM35 Sensor
(ESPB266)
D2 (GPIO4) DATA
3.3v VCC
GND 4 GND
e Supply Voltage: 3.3V - SV e Supply Voltage: 4V - 30V
LM35 « Measures Temperature » Temperature Range: -55°C to 150°C
AO OuT & Humidity e Qutput: 10mV / °C
23V = e Temperature Range: 0 - S0°C « Analog Output
e Humidity Range: 20 - 90% RH .
GND i e High Accuracy
GND e Digital Output
25. LM35 CONNECTION & OUTPUT 26. ARDUINO CODE EXPLANATION
Pin No. LT | Deseription * Program connects ESP8266 to Wi-Fi and 8lynk Cloud.
e Reads temperature from DHT1t or LM3S sensor,
L vee +4V to »30V e Sends data to Blynk Virtual Pin VO every 2 seconds.
2 ouT Analog Output (10mV/°C) o Blynk Gauge displays temperature in reatime.
3 GND Ground Code Section Function
123

Libraries

Include ESP8246. Blynk and DHT libraries

LM35 Output Calculation
Temperature (°C) = Voltage (mV) at AO x 100
Exampie: If analogRead{AQ) = 512

Wi-Fi Credentials
Blynk Auth Token

Sensor Read

Connects ESP8266 to Wi-Fi network
Connects to Blynk Cloud using Auth Token
Reads temperature from DHT11 or LM35

Voltage = (512/ 1023) x 3.3=1652 V
Temperature = 1652 x 100 = 1652 *C (Formula use in code}

Send to Blynk

Sends temperature to Virtual Pin VO

Delay Updates data every 2 seconds
27. DATA FLOW DIAGRAM 28. BLYNK GAUGE CONFIGURATION GUIDE
1. Add Gauge Widget Temperature
: 2. Select Datastream VO
3. Set Min Value: -40
- lue:
DHT11 / LM35 — Cloud 4 et Max Value: 80 26 Soc
Sensor ESP32 4 S.  Units: °C '
T : 6. Title: Temperature
i Y B 1. . oo ' T it} s ' bt o ST i o i i N ey Stk Bl o
Min: 40°C Max: 80°C
Real-time Temperature Data 7. Choose Color and Save '

29. PROGRAM OUTPUT ON BLYNK APP

30. SAMPLE TEMPERATURE READINGS

¢« Temp Monitor

Temperaturs

« Temp Monitor

Temrparating

& Temp Monitor

Tempsesr At

Iiin; ~40"C o B0°C Mfin: 800 M 80"C B -0

Ml 5070

Lann® psdiined: 1001020 AM

List updated: 101522 M

Lot opdated: 10:18.24 A

S.No DHT11 Temp (*C} LM35 Temp {°C) Status
1 18.4 18.2 Normal
2 227 22.5 Normal
3 26.5 264 Normal
4 298 2946 Normal
5 327 26 Normal
é 350 34.9 Normal

Note: Values may slightly vary due to sensor accuracy and environment.

31. FUTURE SCOPE

e Add humidity monitoring using DHTT1.

e Store datain cloud {Google Sheets / Firebase).

e Add alert system for high temperature.

e Create web dashboard for data visualization.
Battery powered loT temperature logger.

Add multiple sensers for multi-locatien monitoring.

32. REFERENCES

» ESP8266 Wi-Fi Module Datasheet

« DHT11 Sensor Datasheet

o LM3S5 Sensor Datasheet

* Blynk Docvmentation

+ Arduino Reference

s |oT Basics = Various Online Resources

33. CONCLUSION

This project demonstrates an loT hased Temperature Monitering System using ESPB264/ESP32
and OHT11/EM3S sensor. It suscessfully reads the temperature and displays real-time data onthe
Blynk App The system is simple, low eost, and highly useful for home. industrial, agricultural and
environmental monitoring app lications.

—

DHT11/LM3S

ESP8266/
ESP32

Sensor

Temperature
Data

e




PROJECT-3 MANUAL

To design and implement an loT based smart water
level monitoring system using an Ultrasonic sensor
and display the real-time water level on Blynk App.

2. OBJECTIVES

* Understand loT based monitoring.

* Interface Ultrasonic sensor with ESPB266/ESP32.
* Measure water level in a tank.

+ Send level data to Blynk Cloud.

= Display water level on mobile app.

+ Create a scalable tank monitoring system.

3. COMPONENTS REQUIRED

S.Mo Component Quantity
1 | ESP8266 NodeMCU/ESP32 | 1
2 | HC-SRO4 Ultrasonic Sensor 1
3 | Breadboard 1
4 Jumper Wires | Several
5 USB Cable 1
6 Wi-Fi Internet Connection 1
7 Blynk Maobile App 1
8 Water Tank (Demo Model) 1

The HC-5R04 Ultrasonic sensor emits ultrasonic waves
and measures the time taken for the echo to return after
hitting the water surface. This time is used to calculate
the distance between the sensor and the water surface.
The water level is then calculated based on the tank
height and displayed on the Blynk App in real-time.

5. BLOCK DIAGRAM

Blynk Cloud
HC-5R04 ESPB26& [ Server Blynk App
Ultrasonic Sensor ESP32 (Mohile)
6. CIRCUIT DIAGRAM
D5 (GPIO14)
Trig
D& (GPIO12) :
Echo B3
3.3V e
VCC &
GND g

GND &

HC-SR0O4
Ultrasonic Sensor

ModeMCL
(ESPB266)
Ultrasonic Sensor Connections

HC-SRO4 Pin  ESPB266 Pin Description
VEC 3.3V Power Supply
GND GND Ground
Trig DS (GPIO14) Trigger Pin
Echo D6 (GPIO12) Echo Pin

loT SMART WATER LEVEL MONITORING SYSTEM
USING BLYNK APP

USING ESP8266/ESP32, ULTRASONIC SENSOR AND ARDUINO IDE

7. WORKING PRINCIPLE

. ESPB26&6 connects to Wi-Fi.
Ultrasonic sensor measures distance to water surface.

Distance is converted to water level percentage.
Data is sent to Blynk Cloud.

Blynk App shows water level in real-time.
. Data updates every 2 seconds.

=t

4
3
4.
=
6

8. SOFTWARE REQUIREMENTS

* Arduino IDE

+« ESPB266 Board Package
+ Blynk loT Library

* Blynk Mobile App

+« Wi-Fi Network

9. BLYNK DASHBOARD SETUP

Step 3: Add Widget

i 'y A

| Step 1: Create Template | | Step 2: Create Datastream
} i 1

" 4 Gauge Widget

Template Name: Virtual Pin: VO

Water Level Monitor
Data Type: Double

65%

Hardware:

ESPB266

Units: %

Datastream: VO
Min; O

Max: 100
Units: %

Connection:
Wi-Fi

b PN

& B

Step 4: Copy Credentials |

Copy the following
from Blynk Console:

| | BLYMK_TEMPLATE_ID

BLYNK_TEMPLATE_MAME

BLYMK_AUTH_TOKEN

Paste them in
Arduino Code.

P )

10. ARDUINO PROGRAM (Using HC-5R04)

#define
#define
Hdefine

BLYNK_TEMPLATE_ID
BLYNK _TEMPLATE_MAME
BLYNK _AUTH_TOKEN

"YOUR_TEMPLATE_ID"
"water Level Monitor™
"YOUR_AUTH_TOKEN"

#include <ESPB266WiFi. h>
#include <BlynkSimpleEspB266.h>

char ssid[] =
char pass[] =

"YOLUR_WIFI_NAME™;
"YOUR_WIFIL_PASSWORD™;

#define TRIG_PIN D5 /f GPID14
#define ECHO_PIN D& A GRIO1Z
#define TANK_HEIGHT 1@@.8 // Tetal tank height in cm

float getDistance() {
digitalWrite{TRIG_PIN, LOW):
delayMicroseconds(2);
digitalWrite(TRIG_PIN, HIGH);
delayMicroseconds(18);
digitalWrite(TRIG_PIN, LOW);

long duration = pulseln{ECHO_PIN, HIGH, 3806€8);
float distance = duration * ©.034 / 2; // in cm
return distance;

}

woid setup() {
Serial.begin(11526@);
pinMode(TRIG_PIN, OUTPUT);
pinMode (ECHO_PIN, IMPUT):
Blynk .begin(BLYNK_AUTH_TOKEN, ssid, pass);

void loop() {
float distance = getDistance();
float level = (TANMK_HEIGHT - distance) / TANK_HEIGHT * 180.0;
if(level < @) level = 8;

if(level > 180) level = 188;

Blynk.virtualWrite(V8, lewvel); // Send to Blynk
delay(2888); // Update every 2 seconds

i

w — Ultrasonic Sensor
— - -

i

Distance

b |

11. PROCEDURE (OVERVIEW)

Install Arduing IDE. 8
Install ESPE266 Board Package.
Install Blynk Library.

Create Blynk Template.

Create Datastream VO (Double). 10.
Add Gauge Widget and link to VO,

in code,
9. Upload code to ESPB266.

oo

Connect HC-5R04 to ESPB266 as per circuit.
Enter Wi-Fi credentialz, Template D and Auth Token

Open Blynk App and monitor water level.

Tank Height
(100 em)

.

T Water Level Calculation

= (Tank Height - Distance)

Water Level (%)

% 100

Tank Height




s

< Water Level Monitor

Tank Level

Tank Height 100 cm

Water Level 65 cm

Last updated: 10:30:15 AM

12. BLYNK APP INTERFACE (EXAMPLE)

i

WIDGET DETAILS

-

Widget Type
Datastream
Data Type
Units

Min Value
Max Value
Decimals
Title

Color

"". -

: Gauge

: VO

: Double

: %

: 0

: 100

208

: Tank Level

: Blue

Fe

+ Gauge shows water

level in percentage.

= Data updates automatically
every 2 seconds.

+ |nternet must be available
for live monitoring.

13. SERIAL MONITOR OUTPUT (EXAMPLE)

" © coms - B ¥

Connecting to WiFi...

WiFi Connected

IP Address: 192.168.1.185
Connecting to Blynk...

Blynk Connected

Distance: 42.5 cm Level: 57%

Distance: 42.3 cm Lewel: 57%
Distance: 42.1 cm Level: 58%
Distance: 41.8 cm Lewvel: 58%

Distance: 41.5 cm Level: 59%

Autoscrell || Show timestamp | Both ML & CR w 115200 baud  + Clear output
% e

14. RESULT

The system successfully measures the distance to water surface using the
Ultrasonic sensor, calculates the water level in percentage, and displays it
in real-time on the Blynk App Gauge widget. The data is updated every
2 seconds and can be accessed from anywhere in the world.

: — — —

9.0 Blynk Cloud
| ESPB266 / Server Blynk App
— ESP32 (Mabile)

15. APPLICATIONS

» Overhead Water Tank Monitoring

20. TROUBLESHOOTING GUIDE

* Underground Water Tank Monitoring

* Borewell / Sump Monitoring

* Industrial Tank Level Monitoring

* Smart Irrigation Systems

« Water Management Systems

« Home Automation

» Water Conservation Systems

18. LEARNING OUTCOMES

After completing this project, students will be able to:

+ Understand loT based monitoring system.
s |nterface Ultrasonic sensor with ESPB2&&/ESP32.
* Measure distance and calculate water level.

* Send data to Blynk Cloud and visualize on mobile.

* Develop Arduino programs for loT applications.
* Design and implement smart water level monitoring systems.

16. ADVANTAGES 17. PRECAUTIONS

Real-time Monitoring | = Molrk senscr properly at top of tank.

Low Cost

Easy to Install

Internet-based Access

» Ensure sensor is not exposed to direct sunlight/rain.

+ Keep sensor surface clean and dry.

Reduces Water Overflow = Do not exceed maximum range of sensor (4m).

Prevents Water

User Friendly

Shortage « Ensure stable Wi-Fi connection.

*» Use regulated 5V or 3.3V power supply.

Scalable for Multiple Tanks

19. VIVA QUESTIONS

1. Whatis leT? 6. What is Blynk Cloud?

What is HC-SR047? 7. What is Datastream in Blynk?

2

3. How does an ultrasonic sensor work? 8.  Why is Wi-Fi required?

4. What is the range of HC-SR047 9. What is the purpose of Virtual Pin?
5

How is water level calculated? 10. Mame two applications of this project.

Problem Possible Cause I Solution
ESP not connecting | Wrong Wi-Fi credentials Check 5510 & Password
to Wi-Fi Weak Wi-Fi signal | Ensure strong signal

Blynk not connecting Wrong Auth Token
Mo Internet

Incorrect distance | Sensor not mounted properly
reading Obstacle near sensor

Water level not Wrong formula

displayed Tank height not set correctly

Mo data on Blynk App Wi-Fi disconnected
| Datastream not correct

Chack Auth Taken
Check Intarnet connection

Mount sensor proparly

Keep area clear

Check formula

Set correct tank height

Check Wi-Fi connection
_ Uze corract Virtual Pin

21. EXPANSION IDEAS

= Add multiple tanks monitoring. P~
= Add alert/notification when tank is full or empty. =
®

* Store data in Google Sheets / Firebase.
*  Add pump control based on water level.
e  Add flow rate measurement.

* Create web dashboard for analytics.

= Use solar power for remote locations.

= Add historical graph and statistics.

22. CONCLUSION

This project demonstrates an loT based smart water leval monitoring
system using ESPB264/E5P32 and HC-5R04 Ultrasonic sensor. It
measures the water level in a tank and displays it in real-time on the
Blynk App. The system is low cost, easy to implement, and highly
useful for water management applications in homes, industries,

agriculture, and many other areas.

HC-5R04
Ultrasonic Sensor

AT Blynk Cloud |
ESPB266 / Blynk App e
ESP32 (Mobile) Water Tank

&




7. CIRCUIT DIAGRAM

HC-SR04
Ultrasonic Sensor

NodeMCU
(ESPB266)

¥ DS (GPIO14)

bl 5

D6 (GPIO12)
3.3V
GND
[ HC-SR04 Pin Description |
| PinNo. | PinName Description
1 VICC +5V Power Supply
2 Trig . Trigger Input (from ESPB266 D3)
3 Echo Echo Output (to ESPB266 D)
4 GND Ground
8. TANK MODEL (DEMO SETUP)
B =
Mounting
(Top) Empty
Level
(0%)
Tﬂ_"k Current
Height
100 Water Level
VIS (65%)
Full
Level
(100%)

Distance Calculation

Distance (cm) =

Trigger Pulse ﬂ |_|
Time (us) = 0.034

= .
ﬂ Where,

| : 0.034 = Speed of sound

Measured Time {t) ! I in air (cm/ps)
=

Ulhtrasonic Burst —-iﬂ ﬂ

Echo Pulse

t = Echo time (ps)

10. WATER LEVEL CALCULATION

Example:
Tank Height = 100 cm
Measured Distance = 35 em

Formula
Distance (d) =
(Time x 0.034) f 2

Water Level (cm) =
Tank Height = Distance

Water Level (%) =
(Water Level / Tank Height)

Water Level = 100 = 35 = 65 ecm

Water Level (%) = (65 /7 100) x 100

x 100 = 65%
11. PROGRAM FLOWCHART
mz” Symbols Used
Initialize ESPB246, (" ) Start/End
HC-5R04, Blynk
* Process
Read Dist
from Hlll‘iﬁal:;z Input / Qutput
‘l'. _. . ] Calculation
Calculate Water Level '
(cm) and (%) Send / Display
Send Data to Decision
Blynk (VO)
; ——  Flow Direction
< Delay 2 sec :

12. HC-SR04 & SPECIFICATIONS

HC-5R04 Sensor

+ Operating Voltage: 5V DC

* Operating Current: 15mA

= Measuring Angle: < 15°
* Max Range: 4m
*  Min Range: Zcm

* Accuracy: £3mm Send Da

« Trigger Pulse: 10ps TTL
Dalay

= Echo Pulse: TTL level

Include Libraries

Wi-Fi Credentials |

Blynk Auth Token

Read Distance

Calculate Level

13. ARDUINO CODE EXPLANATION

Code Section

Function
Include ESPE2646 and Blynk libraries
Connects ESPB266 to Wi-Fi
Connects to Blynk Cloud
- Reads ;ime_‘r’mn—w HC?S RO4
Calculates level in cm and %

ta Sends data to Blynk Virtual Pin VO

Waits for 2 seconds and repeats

14. DATA FLOW DIAGRAM

_'(3_"

Blynk Cloud
HC-SRO4 ESPB266 / Server Blynk App
Ultrasonic Sensor ESP32 R (Mobile)
4 |
i am e ae as E EEE EE E E EE Ea E AE S S <
Real-time Water Level Data
15. SAMPLE READINGS
5.No. Distance (cm) Water Level (cm) Water Level (%) Status
1 15 85 85% High
2 25 75 72% High
3 35 65 65% Medium
4 a0 40 40% Low
] 85 1% 15% Very Low
3 100 0 0% Empty

MNote: Tank Height = 100 cm

16. BLYNK GAUGE CONFIGURATION

1.  Add Gauge Widget
Select Datastream VO
Set Min Value: 0

Set Max Value: 100
Units: %

Title: Tank Level

e R R L

Choose Color and Save Min: 0%

Tank Level

65%

Max: 1005

17. COMPONENTS IMAGES

ESPB266
(NodeMCU)

HC-5R04
Ultrasonic Sensar

Breadboard

Jumper Wires




|OT SMART ENERGY METER

USING BLYNK APP

m B 4. BLOCK DIAGRAM

To design and implement an loT based smart energy  Power Supply
rmeter using PZEM-004T sensor that measures voltage, | (5V)
current, power, energy and frequency and displays the § '
data in real-time on Blynk App. | AC Supply
(230V) 'S 7 r ™

2. OBJECTIVES

FZENRQuAT ESPB266 |
+ Measure voltage, current, power, energy and frequency. | Energy Meter | . (NodeMCU)
+ Interface PZEM-004T with ESP8266. e | | Blynk Cloud |

* Send data to Blynk Cloud.
* Display real-time parameters on Blynk App.

Server Blynk App

{Mobile)
* Store and analyze energy consumption. ——— — = =

» Promote energy awareness and conservation. 5. CIRCUIT DIAGRAM NodeMCU |
(ESPB266) SV Power
3. COMPONENTS REQUIRED R Siipply

o Ui @

| S.No. - Component - Quantity | | AC Supply e e a s
| 1 | ESP8266 (NodeMCU) 1 i et - ono IR <
| 2 | PZEM-004T Energy Meter Sensor | 1 e Y
| 3 AC Load (Bulb / Fan / Heater) 1

4 | ACSource (230V AC) i e

5 Jumper Wires . Several

6 | USB Cable _ 1 -

7 _ Wi-Fi Internet Connection _ 1 —
|8 Blynk Mobile App 1 RX = Dé (GPIO12)
o S R TX —+ D5 (GFIO14)

AC Load
{Bulb / Fan / Heater) | GND —+ GND
6. THEORY 8. PZEM-004T SPECIFICATIONS 9. FEATURES
The PZEM-004T is an AC multifunction energy meter module Parameter Measurement Range + Measures multiple electrical parameters |
that can measure voltage, current, power, energy, frequency - -
and power factor. It communicates with microcontrollers _ Voltage _ 80 - 260V AC | * High accuracy and reliability
using UART pmtﬂf:ﬂ[. The ESP8266 sends tf‘ule da.ta to Blynk Cuirrent 0 - 100A AC s Hbal-tife monitorng from seiwhers |
Cloud through Wi-Fi and the user can monitor it on the -
Blynk App in real-time from anywhere in the world. | Power | 0= 23kW | + Data visualization on Blynk App
Energy | 0-99999 kWh + Low cost and easy to implement
7. WORKING PRINCIPLE

_ | Frequency | 45-65Hz + Helps in energy saving
1. The PZEM-004T measures electrical parameters from the Powear Factor 0.00 - 1.00 :

AC supply. . | | * Supports historical data storage
2. It sends the data to ESPB266 via UART. Accuracy 1.0%
3. ESPB266 connects to Wi-Fi and uploads the data to

Blynk Cloud.

4. Blynk App fetches the data and displays it in real-time
on gauges and value displays.
5. The user can monitor and analyze energy consumption.

10. BLYNK DASHBOARD (EXAMPLE) 11. PARAMETER DESCRIPTION 12. PROCEDURE (OVERVIEW)

ioti 1. Install Arduino IDE.
- Energy Meter (3 O . Parameter : Description
Voltage (V) Instantaneous AC voltage 2. Install ESPE266 Board Package.
(4] Crrent (4] = ‘ i )
b ! Current (A} Instantanecus AC current 3. Install Blynk Library.
. ik ' Power (W) ' Instantaneous power consumption 4. Wire PZEM-004T with ESPB266 as per circuit diagram.
‘ 230.5 ‘ : .
v A Energy (kWh) Total energy consumed 5. Connect ESP8266 to USB and upload the code.
Bower (W) Energy (KWh) Frequency (Hz) Frequency of the AC supply 6. Create a new template in Blynk App. |
o = ' Powee Factar ' Ratio of real power to apparent power | 7. Add gauges/value displays and note Virtual Pins.
g S564.8 12.34 ' 8. Enter Wi-Fi credentials, Auth Token and upload code.
W kvWh
?. Open Blynk App and check real-time data.
Frequency (Hz) Powar Factor * Ensure proper connections and isclation while working ; f
with 230V AC. 10. Monitor and analyze energy consumption.
£0.1 _ * Do not touch the circuit when power is OMN.
e ® . + Use enclesed box for the circuit for safety.

= [hsconnect power before making any connections.

(RE
L

I K /N

Home Energy Industrial Energy Commercial Solar Power Energy Saving Owverload
Monitoring Managemaent Manitoring Manitoring solutions Protection

h o - N N




| 13. WIRING CONNECTIONS

L —=

AC SUPPLY
{230V ALC)

MNOTE:

PZEM-004T
Energy Meter

AC LOAD
(Bulb / Fan / Heater)

MNodeMCL

(ESP8266)

| PZEM-004T to ESPB266 Connections |

| vee
| RX
| TX
: GND

* Use 5V requlated adapter for ESPB266 power.

o sV

- Dé (GPIO12)
-+ D5 (GPIO14)
— GND

+ Ensure proper isolation and safety while working with 230V AC.

* Do not touch the circuit when power is ON.

* Use proper enclosure for the circuit.

14. ARDUINO CODE (Using PZEM-004T Library)

ginclude <PTEMBR4TVIH . h>
finclude <ESPR2G6EOWIFL.h>»
#include <BlynkSimpleEspB266.h>

char auth[]
char ssid[)
char pass(]

momwmn

#define RX_PIM D&
#define TX_PIN D5

PZEME@R4Tv3R pzem(TX_PIN, RX_PIN);
BlynkTimer timer;

BLYNK_WRITE(V®) { }

void sendData()
float voltage
float current
float power
float energy
float freg
float pf

~

/7 Send data to

Blynk.virtualWrite(Va,
Blynk.virtualWrite(Vvl,
Blynk.virtualWrite(V2,
Blynk.virtualWrite(V3,
Blynk.virtualWrite(v4,
Blynk.virtualWrite(Vs,

}

voild setup() {

prem.
pZem.
pZem.
pzZem.
pzem.
pzem.

Blynk

Serial.begin(11528@);
Blynk.begin(auth, ssid, pass);
timer.setInterval(2000L, sendData); // Update every 2 sec

}
void loop() {

Blynk.run();
timer. . run{):

..}

Af Virtual pin V@

voltage();
currentf{);
power{);
energy();
frequency();
pf();

voltage);
current};
power);
energy);
freq);
pfl;

"YOUR_BLYNK_AUTH_TOKEN" :
"YOUR_WIFI_SSID";
"YOUR_WIFI_PASSWORD™;

ff Voltage (V)

S/ Current (A)

!/ Power (W)

{/ Energy (kwh)

A/ Freguency [(Hz)

/¢ Power Factor

[(not uvsed for input)

| 15. DATA FLOW DIAGRAM

i

16. BLYNK APP INTERFACE (EXAMPLE)

« Smart Energy Meter [ Widget Details
_"‘| Energy Meter |_"' (NodeMCU) = — Valtage (V) Current (4] Widget Virtual Pin
I Sensor | T e T i |
AC Supply B Blynk Cloud Voltage VO
{230V AC) Server Blynk App 230.5 2.45 r
(Mobile) v A Current V1
4 o 4
AP stpsiodaly s ; Powar W) Enargy (KWH | P 2
{ - Energy V3
| 564.8 12.34 | Frequenc V4
W 17. SAMPLE READINGS w kWh S ¥ |
: ; E : Power Factor V5
I 5.Mo. | Voltage (V) = Current (A) Power (W) Energy (kWh) |Frequency (Hz)| PF Frequency (Hz) -
1 229.8 1.20 276.0 5.12 50.0 0.99
t ! E0.1 NOTE:
2 2301 2.10 483.0 5.14 50.1 0.98 s « All values are updated
I automatically every
. 3 _ 2320.5 2.45 S64.8 I 2.16 N 50.1 B 0.98 e
| 4 230.7 1.85 426.9 5.18 50.0 0.99 * You can customize
I ! range, color and title
5 229.9 0.95 218.0 519 50.0 1.00 @ E i:l @ for ian:h widget.
| Mote: Readings may vary depending on the load.
| g
| 18. ADVANTAGES 19. APPLICATIONS 20. PRECAUTIONS
* Real-time monitoring of electrical parameters. * Home energy monitoring. * Ensure proper wiring and connections.
* Helps in energy conservation and cost saving. * Industrial energy management. * Do not touch the circuit during operation.
* User can monitor from anywhere in the world. * Commercial building monitoring. * Use proper enclosure for safety.
« Data logging and historical analysis. * Solar energy monitoring systems, » Keep away from water and moisture.
| * Easy to install and low maintenance. * Smart home automation. = Use only regulated 5V power supply.
* |Improves energy awareness. * Load management and analysis. * Check all connections before powering ON.
’ |
| 21. TROUBLESHOOTING GUIDE 22. EXPANSION IDEAS 23. CONCLUSION
Prablem Passible Cause Salution *» Add energy cost calculation. This project demonstrates an loT based Smart

Mo data on Blynk App

Incorrect readings

Sensor not detected

ESPE2SE not powering

| App not updating

values

Wrong Wi-Fi credentials

or internat issue

Loose connections or

Wrong wiring

RX/TX pins connected
incorrectly

Power supply issue

Blynk Auth Token

wrong or expired

Check WI-Fi, 351D,
password and intermnet

Check all connactions
and wiring

Check RX to D&,

TX to D5 connections

Use proper SV power
:upphr I:}=1|ﬁ|:|

Check Auth Token

and update code

-

Add daily/monthly energy statistics.
Store data in cloud (Google Sheets /

Firebase).

Add OLED display for local manitoring.

Add relay control for load automation.

Add alerts for high energy usage.

—

Energy Meter using PZEM-D04T sensor and
E5PB266. It measures voltage, current, power,
energy. frequency and power factor and sends
the data to Blynk App in real-time. The system
is simple, cost-effective, and useful for energy
monitoring and management in homes, industries
and commercial applications.

— Cloud

-

Monitor



|

24. PARAMETER EXPLANATION

Parameter

Voltage (V)

_ Current (A)

Power (W)

Energy (kWh)

Frequency (Hz)

Power Factor (PF)

Description
Instantaneocus AC voltage

Instantaneous AC current

Instantaneous power
consumption

Total energy consumed

AC supply frequency

Ratio of real power to
apparent power

25. POWER CALCULATION

Power (W) =

Energy (kWh) =

Power (W) =

Power Factor (PF) =

Time (h)
1000
Real Power (W)

Apparent Power (VA)

26, PROGRAM FLOWCHART

Unit

kWh

Hz

Voltage (V) x Current (A) x Power Factor (PF)

Symbals Used
Initialize ESP8266,
PZEM-004T, Blynk S e
Read Data from Process
PZEM-004T
'l Input /[ Output
Process and Calculate
Parameters Caleulation
" .
Send Data to et
Blynk App
l Decision
Wait for 2 sec — Flow Direction
Yas

l*'“

End

31. COMPONENTS USED

34. APPLICATIONS

Solar Power System

ESP8266 (NodeMCLU)

PZEM-004T Energy Meter Sensor .
AC Load (Bulb / Fan / Heater) .

AC Source (230V AC)
5V Power Adapter
Jumper Wires

USB Cable

Repeat?

27. WAVEFORM REPRESENTATION

Vi

+Weran

Voltage Waveform

/\/\ """"

AC Voltage varies sinusoidally
between +Vmax and -Vmax

FII'I'IIE

Power Waveform

Instantaneous Power (P} = V x | x PF
Always positive for AC load

L i

14

Flmax -

Current Waveform

—

\/

T HFaE

28. BLYNK VIRTUAL PIN CONFIGURATION

Parameter Widget Type | Virtual Pin
| Valtage | Gauge | Vo |
| Current Gauge V1
| Power Gauge V2
| Energy Gauge V3
| Frequency Gauge V4
| Power Factnr. Gauge V3

30. HARDWARE SETUP IMAGE

PZEM-004T
Energy Meter

32. LEARNING OUTCOMES

After completing this project, students will be able 1o

Understand energy measurement concepts.
Interface PZEM-004T sensor with ESPE266.

= Measure voltage, current, power, energy, frequency
and power factor.

+ Send real-time data to Blynk Cloud.

* \Visualize and analyze data on mobile app.

* Promote energy conservation and awareness.

Home Energy
Monitoring

Monitoring

NOTE:

* Ensure proper wiring and safety while working with 230V AC.

Industrial Enargy

Energy Management
System (EMS)

I

B 35. ADVANTAGES

Monitoring

~

* Use regulated 5V power supply for ESPB264.

Commercial Building
Meonitering

F

Smart Home
Automation [

AN N N NN X

AC Load

{Bulb / Fan / Heater)

33. VIVA QUESTIONS

1. What is PZEM-004T7

2.
using PZEM-004T7?

Units

v

A

w
kWh

PF

What parameters can be measured

3. How does PZEM-004T communicate
with ESPB2667

4. What is the working voltage range
of PZEM-004T7

5. What is power factor?

Real-time monitoring of electrical parameters.

Accurate measurement and high reliability.

Remote monitering from anywhere.

Helps in energy saving and cost reduction.

Easy installation and low maintenance.,

Data logging and historical analysis.

Supports loT based smart applications.

AC Current varies sinusaidally
between +lmax and -Imax

Energy Accumulation

\/

-
-

Energy increases over time
based on power consumption

29. BLYNK AUTH TOKEN

Blynk App:

Froject Settings
—+ Device Info
—+  Auth Token

Find the Auth Token in

Copy and paste this token

in the Arduino code.

- e

A ATH

| Ex: YOUR_BLYNK_AUTH_TOKEN |

ESPB266
(NodeMCU)

=l a1 O - L

SV Adapter

VCC —» 5V

RX + D6 (GFIO12)
TX —= D5 (GFIO14)
GND —=  GND

6. What is the use of Blynk App?

7. What is Virtual Pin in Blynk?

B. How is energy (kWh) calculated?
9. Why is power factor important?
10. List two applications of

Smart Energy Meter.

36. FUTURE SCOPE

-

.

Integration with Home Automation,

Add lead

control and scheduling.

Solav + Grid energy monitering system.

Al/ML based energy consumption prediction.

Alerts and notifications for abnormal usage.

Integration with voice assistants.

Multi-phase energy monitoring.

= Never touch the circuit when power is ON.
* Use proper enclosure for the circuit.




(ProJECT-5 MANUAL.
I0T SMART HOME AUTOMATION SYSTEM

USING BLYNK APP

USING ESP8266 (NODEMCU) AND RELAY MODULE

5. BLOCK DIAGRAM

Home Appliances

To design and implement an loT based smart (AC Loads)
home automation system using ESP8266 that ;
allows users to control home appliances EE . ol
remotely through Blynk App. 2 g - Light 1
S I
2. OBJECTIVES > —> S - Light 2
D"l
» Control home appliances (Light, Fan, AC, etc.) 2l
o
remotely. Blynk Cloud = > @ Ear
| Interface ESP8266 with relay modul giosiig i e
* Interface with relay module, Mobil =
: Mosiie) ESP8266 4 Channel — @ iy
+ Send and receive data through Blynk Cloud. (NodeMCU) Relay Module ) o

» Display real-time status of devices in the app.

» Enhance comfort, safety and energy efficiency. WORKING:

| The user controls appliances from the Blynk App. The command is sent to Blynk Cloud,
which is received by ESPB266. The ESPB266 drives the relay module to switch ON/OFF

3. COMPONENTS REQUIRED the connected home appliances.

S.No. Component E R 6. CIRCUIT DIAGRAM

AC Suppl
1 | ESP8266 (NodeMCU) 1 AL
. | | ESPB266 4 Channel Relay Module t :'
2 | 4 Channel Relay Module | 1 SV Powar Supply (NodeMCU) = L N
I |:fl:||' ESPEE&&J ) .. ': i I I.'|::.1'..E;' : :
| 3 - pﬁ‘: EU h ! Lal‘ﬂp . E ko 8 Sl : r s -t —_—
MEN ] B
| 4 AC Fan 1 . = Light 1
5 | 5V Power Supply (for ESPB266) 1 or= KRN . L _—
- [ } o 0 Daitin a IJ h'[ 2
b Jumper Wires Sewveral L
7 | Wi-FiInternet Connection 1 b3 i iy > | e @ L — 4+
| I 33 5 el i hemivT e
8 Blynk Mobile App 1 .
W e E ,
om0 G
4. FEATURES ' g

+ Control multiple home appliances remotely.

= Real-time ON/OFF status on Blynk App.

ESPB266 (NodeMCU) to Relay Module Connections

» Easy to install and low cost. |

» Internet based monitoring and control. . Relay Module Pin vcC GND IN1 N2 IN3 | ING

* Supports scheduling and automation MNodeMCLU Pin BV GMND D1 (GPIOS) = D2 (GPIO4) | D5 (GPIO14) | D6 (GPID12)
{via Blynk). |

» Safe, reliable and user friendly.

| 7. RELAY MODULE SPECIFICATIONS 8. ESP8266 (NODEMCU) SPECIFICATIONS 9. BLYNK APP OVERVIEW

+ Operating Voltage : 5V DC * Microcontroller : Tensilica 8266 + Blynk is an loT platform with i0S & Android apps.
s  Number of Channels : 4 * Operating Voltage : 3.3V {Logic) + It allows you to contrel hardware remotely.
Traaar Leval: +1mtave) * Input Veltage : 5V (via USB)
- W i » - -
. > . Wi-Fi : 2.4 GHz 802.11 b/g/n Uses Internet to communicate with hardware.
WA boig eV Ak S TOA « Digital I¥O Pins : 11 * Supports widgets like Button, Switch, Slider, etc.
= Indicator LED for each rela :
Yy « ADC :1(10-bit) = Requires Auth Token for device connection. Bl‘fn k
= Opto-isolation for safety + Flash Memaory - AMB

ESPB266 connects to Wi-Fi. ol St
It connects to Blynk Cloud using Auth Token. :@:
User presses buttons in Blynk App.

Commands are sent from Blynk Cloud to ESPB25&6.
ESPE266 activates the relay.

Appliance turns ON or OFF.

Status is updated in the Blynk App.

10. HOW IT WORKS 11. APPLICATIONS 12. ADVANTAGES

v Remote control of home appliances.

Low cost and easy to implement.
Home Automation smart Lighting

Enhances convenience and comfort.

A W e o B

v
v Reduces power consumption.
v
v

Can be extended for more devices.

Appliance Control Energy Saving Elderly Care

. (1



13. WIRING CONNECTIONS

5V Power Supply
{for ESPB266)

MNodeMCU Pin Relay Module Pin
sy vee
GMND GHND
D1 (GPIOS) IN1
D2 (GPIO4) IN2
D3 (GP1O14) ING
D& (GPIO2) INg
NOTE:

ESP8266
(NodeMCU)

4 Channel Relay Module

« All relay COM terminals are connected to Live (L).

+« NO (Normally Open) terminals are connected to the appliances.

« Neutral (N) is connected to all appliances.

* Ensure proper insulation and safety while working with 230V AC.

15. DATA FLOW DIAGRAM

ﬂ

(Y

AC Supply n
#define
AV AC) #idefine
L N Hdefine

#define
#define
#define
#define

Cerial

ff All

14. ARDUINO CODE (USING BLYNK LIBRARY)

char ssid[)
char pass[]

BLYMK_TEMPLATE_ID "THPLxMaxxxx"
BLYMK_TEMPLATE_MNAME "Smart Home Automation”
BLYNK_AUTH_TOKEN "Your_Blynk_Auth_Token"

#include <ESPB266WiFi.h-
#include <BlynkSimpleEspB266.h=

"YOUR_WIFI_SSID":
"YOUR_WIFI_PASSWORD";

f/ Relay Pins

J/ GPIOS
£ GPIDG
/f GPIO14
J/ GPIOL1Z2

RELAY1 D1
RELAYZ DZ
RELAY3 D5
RELAY4 D&

BlynkTimer timer;

void setup() {

.begin(115288);

BElynk.begin({BLYNK_AUTH_TOKEN, ssid, pass);
pinMode (RELAY1,
pinMode (RELAYZ,
pinMode(RELAY3,
pinMode (RELAY4,

OUTPUT) ;
OUTPUT) ;
OUTRUT) ;
OUTPUT);

relays OFF initially (HIGH)

digitalWrite(RELAY1, HIGH):
digitalWrite (RELAYZ, HIGH);
digitalWrite(RELAY2, HIGH);
digitalWrite (RELAY4, HIGH):

}

void loop() {
Blynk.run();
timer.runi):

}

// Blynk Handlers

BLYNK_WRITE(V1) { digitalWrite(RELAY1, param.asInt() ? LOW : HIGH): }
BLYNK_MRITE(VZ) { digitalWrite(RELAYZ, param.asInt() 7 LOW : HIGH): }
BLYNK_WRITE(V3) { digitalwWrite(RELAY3, param.asInt() ? LOW : HIGH); }
BLYNK_WRITE(V4) { digitalWrite{RELAY4, param.asInt() 7 LOW : HIGH); }

Blynk Cloud
Blynk App Server
(Mobile) ESP8266 Relay Module
{NodeMCU)
H A
' |
R e T L L G s L o sl

17. RELAY STATUS INDICATION

Relay ModeMCLU Fin Blynk Wirtual Pin = Status ON | Status OFF | LED Indicator 1.
2.
Relay 1 1 (GPIOS) V1 LOW HIGH LED1 Ol 3
Relay 2 D2 (GP1O4) Va2 LOW HIGH LED2 ON 4.
Relay 3 D5 (GPMO14) Wa LOWY HIGH LED3 OMN 5
&,
Relay 4 D& (GPIDT2) W LOW HIGH LED4 OM r
g
20. PROGRAM FLOWCHART 21. TROUBLESHOOTING GUIDE
Start
b Symibale Used Problem Possible Cause
Initialize ESPEISE,
Blynk., Relays Start / End
i ESPBE266 mot Wrong 55I0/Password
Connect to WI-Fi connecting :
ared Blynk Cloud 236 - to Wi-Fi Wi out of range
| It Cutpat
Wait fior Command Devices not Wrang wirlng
from Bhmk b i
rom T" App Daclsios / Wi turming OMNSOFF Relay not working
Exacute Command Action
[OMAOFF Relay) App shows ImteErnet connection asue
umlt = = Leep ofvea Rlynk Auth Token wrong
1o Blynk App =
.}. = Flow Dircction App contral Waak intomet
H,Q.P..t - d’i‘lijl' PR bl.ll'\lﬂ
SAFETY FIRST:

Real-time Status Updates

* Woark with caution while handling 230V AC.
* Use proper insulation and protective enclosure.

18. SAMPLE OPERATION

Open the Blynk App and login.

Tap the ON button for any appliance.
The command is sent to Blynk Cloud.
ESPE26&6 receives the command.

Home Appliances

&
@

Light 1
Light 2 |‘

Fan

*l| Socket

16. BLYNK APP INTERFACE (EXAMPLE)

Corresponding relay is activated.
Appliance turns ON.
Tap OFF button to turn appliance OFF. 3
Status is updated in real-time.

Solution

Check 5510 & Password

Mowe closor to router

Check all connections

Replace relay module

Check Wi-Fi/lnternet

Verify Auth Token

Improve intermet

'I'r_.l again later

Smart Home WIDGETS USED
Light 1 | Button (V1)
Light 1 Light 2 '
Light2 | Button (V2)
Fan | Button (V3)
Socket | Button (V4)
NOTE:

* Green button = ON
« Gray button = OFF

* You can customize
the button style and
dashboard theme.

19. IMPORTANT NOTES

* Use a regulated 5V power supply for ESPB266.
* Do not touch the circuit when 230V AC is ON.
* Ensure proper enclosure for safety.

* Keep the system away from water/fmaoisture.

= Use high quality relay module,

Always test the circuit before final installation.

22. SYNOPTIC DIAGRAM

Blynk Cloud
Server

Blynk App

{(Mobile) ESPB264 4 Channel

(NodeMCU) Relay Module

| |
l

b
« v &

'.'-I..- =

Home Appliances (AC Loads)

* Make sure all connections are tight,

* Test the system step by step.



23. RELAY MODULE DETAILS 24. COMMANDS SENT FROM BLYNK APP

Relay 1 Relay2 Relay3 Relayd Action in App Command Sent Description
; Sends HIGH to the respective relay pin via Blynk Cloud.
Turn ON D HIGH (1
Relay an Wy Dvice) L Relay gets activated and device turns ON.
MO (Mormally Open) [
Ftatus LEDs POr y Sends LOW to the respective relay pin via Blynk Cloud.
Turn OFF (Any Device) LOW (O) E ]
., COM (Commaon) Relay gets deactivated and device turns OFF.
VEC (5V) A4 i ' i
'_:"| Ol Shatis ettt ESPE266 sonds current status of all relays to Blynk App
GMND ..IF; NC (Normally Closed) ’ S i in real-time.
et
N =8
s s . 25. WORKING EXPLANATION
PR oy CUPER | |FF ;
IN3 g = T Teigges el 1. The ESP8266 connects to Wi-Fi and Blynk Cloud.
i SO e S R ke EavatTelg gt 2. When the user presses ON/OFF button on Blynk App, the command is sent to Blynk Cloud.
i i R A 3. Blynk Cloud forwards the command to ESP8266.
4. ES5P8266 actvates or deactivates the corresponding relay.
5. Relay switches the connected appliance ON or OFF.
Relay Terminals (Per Channel) &. The status is sent back to Blynk App and displayed in real-time.
| Terminal | Description 26. SAFETY PRECAUTIONS
NO (Normally Open) = Connected to COM when relay is OFF. Open when relay is ON. * Work with caution while handling 230V AC,
1 * Ensure proper insulation and protective enclosure.
COM (Common) Commen terminal connected to Live (L) for AC loads. * Do not touch the circuit when power is ON,

= Use proper wire gauge for AC connections.
* Keep the system away from water and moisture,
= Use regulated 5V power supply for ESPB266.

NC {Mormally Closed) Connected to COM when relay is ON. Open when relay is OFF.

27. ESPB266 PIN DESCRIPTION 28. RELAY CONTROL LOGIC 29. LED INDICATIONS

Fin Function Description GPIO Pin Qutput Ruelay Status Appliance LED Status Indication
5V Power Suinputiioo imgdosiairol| | | s HIGH ON Light 1 ON Power LED (PWR) ON Module is powaered
i LOW OFF Light 1 OFF ' '
GND | *round;; | Groudelcannaciion | | |l Relay 1 LED ON Relay 1 Active (ON)
CadaRen). | et il D2 (GPIO4) i = s Relay 2 LED " ON  Relay 2 Active (ON)
| | - - - elay elay ive
D2 (GPIO4) Relay 2 Controls Relay 2 LOW OFF Light 2 OFF i i
- ' ' Relay 3 LED OM Relay 3 Active (OM)
DS (GPIO14) | Relay3  Controls Relay 3 T R -
' ' Relay 4 LED ON Relay 4 Active (ON)
D6 (GPIO12) | Relayd  Controls Relay 4 | oW | OFF | FamQrF < | | =S
TX (GPIOD1) UART TX Serial Transmit (for programming) Dé (GPIO12) | HIGH | ON | socket UN All LEDs OFF System OFF / No relays are active
[ [ Mo activit
RX (GPIO3) | UARTRX  Serial Receive (for programming) |l | ISR SR ATERAELAER :
30. HOME AUTOMATION CONNECTION EXAMPLE 31. PARAMETER SUMMARY
Parameter Value
SV Power -
suppl rating Yol {ModeMCL} 5 DC
AC Supply PRly Operating Voltage |
(230V AC) Operating Voltage (Relays) sV DC
L O——— Number of Channels 4
Max AC Load per Channel 2500 AC 104
= s |
N Bulb Bulb Fan Communication | Wi-Fi (2.4GHz)
{Light 1) (Light 2) Flatform Blynk loT
1 { Control Range Armywhare (Internet)
Application Home Automation
32. SAMPLE USE CASES 33. LEARNING OUTCOMES 34. EXPANSION IDEAS
T aies
-[ -  Smart Lighting Q Interface ESPB266 with relay module. * Add temperature & humidity sensor.
v Contrel room lights from anywhere. YT (R SRR | S BPTO
Fan Control 6 Control multiple AC appliances via Internet.
@ Switch ON/OFF based on temperature * Add voice contral using Google Assistant /' Alexa.
ar E-EhE'dUIE. ﬂ Llse EI:"“k APF‘ 'F'ﬂf I'D‘T bﬂs'ﬂd Eﬂ-ntmi. . A'I:EEI energy meter IF’EEM-DD#TJ fur power munitnrfng-
' ' Appliance Automation
Ezrtrnl any home appliance remataly, e Understand cloud communication. * Create schedules and timers in Blynk.
0 Security & Safety ﬁ Implement real-time monitoring and control. * Add battery backup and solar integration.
RarON 1'91“5_ whan didats Gatecieg » Make it compatible with IFTTT for smart triggers.
or control devices during emergency. ﬁ Apply 1oT in home automation applications.
. .
) Energy Saving
"k Turn OFF devices when not in use.

35. CONCLUSION B 36. REFERENCES

This project demonstrates an loT based Smart Home Automation System using ESPB266 and
Relay Module. It allows users to control home appliances remotely from anywhere in the world + ESPB266 NeodeMCU Datasheet
using Blynk App. The system is cost-effective, flexible, and easy to expand for various smart
home applications.

g0 — -

* Blynk Documentation

* 4 Channel Relay Module Datasheet

* Arduino & ESPB266 Programming Guide

Blynk App Blynk Cloud ESPB2&6 4 Channel Heme Appliances * loT with Blynk = loT Projects Examples
(Mobile) Server (MNodeMCL) Relay Module ; (AC Loads)
NOTE:
* Ensure proper wiring and insulation while working with 230V AC. * Do not touch the circuit when power is OM.

* Use regulated 5V power supply for ESPB266 and Relay Module. = Test the system step by step before final installation,




PROJECT-6 MANUAL =

10T SMART DOOR LOCK MONITORING SYSTEM
USING BLYNK APP

USING ESP8266 (NODEMCU) AND REED SWITCH

2. BLOCK DIAGRAM

To design and implement an loT based
smart door lock monitoring system
using ESPB266 and Reed Switch to
monitor door status and control the
lock from anywhere through Blynk App.
DOOR LOCK BLYNK CLOUD

DOOR WITH - . - - 5V RELAY MODULE (LOCK/UNLOCK) SERVER BLYNK APP
2. OBJECTIVES REED SWITCH ESPB266 (MOBILE)

(NodeMCU)

* Monitor door open/close status using

Reed Switch.
WORKING:

The Reed Switch detects the door open or close status and sends the signal to ESP8266.
The user can lock or unlock the door from the Blynk App. ESP8266 controls the relay

* Lock and unlock the door remotely
using Blynk App.

* Display real-time status on Blynk App. which drives the door lock mechanism. Status updates are sent to Blynk Cloud and
* Send alert notifications for unauthorized displayed on the App.
access.

*» Enhance security and convenience.
6. CIRCUIT DIAGRAM ESP826&
(NodeMCU)
3. COMPONENTS REQUIRED 5V RELAY MODULE DOOR LOCK

REED SWITCH

5.Mo. Component Quantity ; : D1
i | i b [GPIOS)
1 ESP8266 (NodeMCU) 1 : ® I
- |
2 Reed Switch 1 At
o2 1
3 Servo Motor (SG90) 1 (GPIO4) s GND
4 5V Relay Module {1 Channel) 1 i
| =
5 5V Power Supply (for NodeMCLU) 1 ’ N
& Jumper Wires Several GND I

SERVO MOTOR 5V POWER SUPPLY
4. FEATURES (SGY0) {(FOR NODEMCL)

* Real-time door status menitoring. Conr i o

+ Remote door lockfunlock control.

R Reed Switch NodeMCU (ESPB266) Relay Module ModeMCU (ESPB266)  Servo Motor (SG90) | NodeMCU (ESPB266)
« Instant notifications and alerts. ! ! | ! | !

« Easy to install and user friendly. One Terminal _ D2 (GPIC4) | VCC | 5v _ Signal (Orange) . G5 (GPIO14)
N Puwer cgngumpﬁnn_ ﬂ'thﬂl‘ Terminal GMND GMND GMND VO l:ﬂlld]' 5
* |nternet based remote access. - - IN D1 (GPIOS) GMD (Brown) GMD
7. REED SWITCH WORKING 8. SERVO MOTOR (5G%90) 9. RELAY MODULE
DOOR OPEM
REED SWITCH
(Magmnet Away)
MAGNET
s —>— —— e
When the door is closed, magnet When the door is opened, magnet L Gperating "u'n!tage : 3V BC
is near to reed switch and the moves away and the circuit is open. * Operating Voltage : 4.8V - &V » Type : 1 Channel
circuit is closed. * FHotation Angle : 0° - 180° » Contact Rating - 10A/250VAC

+ Used to lock and unlock the door. + Used to drive door lock mechanism,

10. BLYNK APP OVERVIEW 11. HOW IT WORKS 12. APPLICATIONS

1. Reed Switch detects door open/close status.

Simart Boor Lock Home Security Systems

Shows door status (Open/Closed). 3 ESBBIEE reads the status and sends te

* Lock and unlock door remotely. Blynk Cloud.
Status is displayed on Blynk App in real-time.

User can tap LOCK or UNLOCK button

4.
IJHL?Z;-E.K = History of access logs. on the App.
5. [ESP8266 controls the relay and servo motaor

E * Works from anywhere via Internet. to lock or unlock the doaor.

D % s

CLOSED

| SECLRED

Office Door Monitaring

+ Real-time notifications.
Smart Access Control
Hatels and Guest Rooms

Laar Ugselatoal: 10.30.45 84 6. Motifications are sent for any status change. :
¥ g Industrial Access Cantral

EficEs

NOTE:
* Use regulated 5V power supply for ESPB266 and Relay Module. * Do not keep the door lock under high load.

* Ensure proper wiring and insulation. » Test the system step by step before final installation.




13. WIRING CONNECTIONS

ESPB266
REED SWITCH (NodeMCU)
[ "
[ 1
D2
(GFIO4)
GND
D5 (GPIO14)
Connection Summary
| From [ESP8264 Pin) To ' Purpose
D1 (GPIOS) Relay IM Control Relay (Door Lock)
D2 (GPIO4) Reed Switch Read Door Status
D5 (GPIO14) Servo Signal Control Serve Motar
5V Relay VCC, Serva VCC Power Supply
GND All GND Common Ground
NOTE:

5V RELAY MODULE

14. ARDUINO CODE (USING BLYNK LIBERARY)

fd IoT Smart Door Lock

char ssid[]

* Make sure to connect grounds (GMD) of all components together.

» Use external 5V supply if current requirement is high.

15. BLYNK APP INTERFACE (EXAMPLE)

V4 LED Indicate online status
QINLIPGE STATUS
NOTE:
.. OMLINE =« Grean text shows door is closed,
» Red text shows dodr (£ apen.
: = Buttons contral the lockf/unlock
Last Updated: 1003045 AM A
18. RELAY STATUS INDICATION
Relay State R"{::":“ Door Lock Description Action
LOw (0} Relay OFF LOCKED | Power to lock is OFF Unlock Droor
HIGH (1) Relay O UMNMLSCKED | Power to lock is ON Leck Door

Smart Door Lock @ Widgets Used
DHOOR STATUS Widget Purpose
CLDSEE" ¥1 Button [Unlock)  Unlock the door
[SECURELD)
V2 Butten [Lock) | Lock the door
V3 Value Display Showr door status

21. TROUBLESHOOTING GUIDE

19. DOOR LOCK OPERATIONS

Prablem Pozaible Cause Salution
Blynk App not Wrong Wi-Fi / Auth Token  Check Wi-Fi and Blynk Token
CONTHECTNG

Door not unlocking Relday wiring / Power issue

Wrong door status Reed switch afignment

Serwd nit woarking Wrang pin / power isiue Check terva connest

Freguent disconnections  Weak Wi-Fi

24. ADVANTAGES

Remote door lock/unlock from anywhere.
Real-time door status monitoring.

Easy to install and low cost.

Instant alerts and notifications.

Enhances security and convenience.
Works with any smart device,

Hem

LALLLLL

Check relay connections & power

Align magnot with reed switch

1S

Lse strong Wi-Fi or antenna

25. APPLICATIONS

& Ciffice Access

Security Control

= Use regulated 5V power supply for ESPB266, Relay & Serve,

= Ensure proper wiring and insulation.

“YOUR_WIFI_SSID"; I

using Blynk

Hdefine BLYNE_TEMPLATE_ID "THMPLxxxxxox"
#define BLYNK_TEMPLATE_MNAME "Smart Door Lock"
Fdefine BLYNK_AUTH_TOKEN "Your_Blynk_Auth_Token"

flinclude <ESPB266WiFi.h>
#include <BlynkSimpleEspB266.h>

WIDGETS USED

char pass[] = "YOUR_WIFI_PASSWORD"; |
sdefine RELAY PIN D1 // GPIOS V1 | Button (Unlock)
#define REED_FIN D2 A GPIOY
sdefine SERVO_PIN D5  // GPIO14 VE | ctton.ack)
flinclude <Servo.h> V3 Value Display (Door Status)
Servo doorServo;
Wi LED (Online Status)
5\ POWER SUPPLY BlynkTimer timer;
(FOR NODEMCU) void setupl) Functions
Serial.begin(115266);
il nlackDoo
Blynk . begin(BLYNK_AUTH_TOKEM, ssid, pass); B a
pinHode (RELAY_PIN, OUTPUT); lockDoaord)
pinMode(REED_PIN, INPUT_PULLUP]: // Reed switch
doorservo.attach(SERVO_PIN): sendStatus()
doorservo.urite(@); /f Locked position
digitalWrite(RELAY_PIN, LOW); // Lock OFF
timer.setInterval (1888L, sendStatus); NOTE:

}

void loop() {
Blynk.run{):
timer, rund);

}

ff Lock Door
BLYNE WRITE{Y1) {

= Change the Blynk Template ID
and Auth Token.

» Switch positions of zero

and 180 in S5aervo if required.

» Ensure stable power supply.

int walue = parom.asInt();

if{value == 1)}{
unlockDoor();
}

16. DOOR 5TATUS LOGIC (USING REED SWITCH)

When Door is CLOSED
Magnet

- — -

Read Switch is OM (LOW)

s

i —% NodeMCU

Status = CLOSED

When Door is ODPEMN

Magnet
8- --+ —— o — MNodeMCLU
Reed Switch is OFF (HIGH)
Status = OPEN
MOTE:

* Reed Switch gives digital cutput
based on magnet position,

» Keap magnet properly aligned
with reed switeh.,

17. SERVO MOTOR POSITIONS

Locked Position (0)
Door is lockead.
n
MOTE:

Servo at 0 degrees.
= Adjust servo arm as per your door lock
rmechanism.
* Test both positions befare final installation.

Unlocked Position (180%)

Deoor is unlocked.

Serve at 180 degrees,

20. SAMPLE TEST CASES

Blynk Buttan Relay o Result Test Case Action . Expected Result
- - - TC-1 Press Unlock Door Unlocks, Status = OPEN
Unlock (W1) oM 180" Doar Unlecked TC.2 Press Lock Door Locks, Status = CLOSED
TG | OpenDoor Manually | Status = OPEN
kack M) DRE o Baar Tiocind TC-4 Close Door Manually Status = CLOSED

22. SAFETY PRECAUTIONS

Q Use a regulated 5V power supply.

9 Ensure proper insulation and wiring.

6 Do not expose to water or moisture.

6 Keep the lock mechanism under proper load.
G Test the system thoroughly before use.

a Do not share lock contral with unknown users,

Hotels &
Guest Rooms

Industrial
Security

Garage Door
Control

23. SPECIFICATIONS

Parameter Dotails
ESPa24E (ModeMCL)
B02.11 bigim (2.4 GHE)
5v DC
Anywhera (Internet)
1 Channel, 53V Relay
sarve + Relay
Reed Switch

Blynk loT

= Microcantroller

= Wi-Fl Standard

= Dperating Voltage
= Contrel Range

* Relay Qutput

* Lock Machanism

= Sensor

= App

26. CONCLUSIONS

This project demonstrates an loT based Smart Door Lock
Monitoring System using ESPE266, Read Switch, Relay, and
Serva Motor., It allows users to lock/unlock the door remotely
and monitor the door status in real-time through Blynk App.
The system is cost-effective, reliable, and can be used in
various security applications.

* Do not keep the door lock under high load.
= Test the system step by step before final installation,

2



24, IMPLEMENTATION SETUP

SERVO MOTOR
(SGT0)

REED SWITCH ————#%
"|

ESPE266
{MNodeMCLU)

RELAY MODULE
(5v)

26. CONNECTION SUMMARY

From (ESPB2&5 Pin) To
D1 {(GPIOS) Relay IM
D2 (GPIO) Reed Switch
D5 (GPIO14) Serva Signal
=1 Relay VCC, Serve VCC
GND All GND
NOTE:

25. WORKING PROCESS FLOWCHART

5V POWER
SUPPLY

Purpose
Contral Relay (Door Lack])
Read Door Status
Control Servo Motor
Power Supply

Common Ground

* Make sure to connect grounds (GND) of all components together.

* Use external 53V supply if current requirement is high.

27. RESULTS AND OBSERVATIONS

Test Case . Action
T Door Closed
TC-2 Unlock from App
TC-3 Leck fram App
TC.4 Internet Disconnected
TC.5 Power ON
OBSERVATION:

* The system works reliably for both locking and unlocking the door.
» Real-time status updates are fast and accurate on Blynk App.

« Servo motor positions are precise for 0° and 180°.

* The system remains stable with continuous operation.

29. FUTURE ENHANCEMENTS

RFID Card Bazed Access Control

Solar Power Integration

SRy 3-RY -

31. CONCLUSION

The loT Smart Door Lock Monitoring System using ESPB266 and Reed Switch provides a secure, efficient and cost-effective solution for remote door access

Expected Rasult

Status = CLOSED
Door Unlocks
Daor Locks
Last Status Shown

Last Status Shown

System Starts

Biometric Authentication (Fingerprint / Face Recognition)

Door Camera Integration far Live Streaming
Push Motifications and Emall Alerts

Battery Backup for Power Failure

Voice Control using Google Assistant / Alexa

Access Log and History with Web Dashboard

A

START |

Initialize E5P8266 and
Blynk Connection

¥

— = =

Read Reed Switch Status
{Door Open/Closed)

L

Display Status on Blynk App

1

.____.-' ""--\.___.

. T
-
.\"\-

; s User Presses N
< LOCK/UNLOCK Button

-,

-\-h""\-.\_% on "‘FP? .-l___a-..

-

-

1 YES

NO

= —

-

ESPR26G Activates
Relay and Servo Motor

Y

Door Lock/Unlock
Action Performed

¥

Send Updated Status
to Blynk Cloud

ra
| EMND H‘:

L5 o

28, SCREENSHOTS OF BLYNK APP

g Srmart Docer Lock [ ] £

Actual Result Status
Status = CLOSED @3 Pass
Door Unlocked @ pass
Door Locked @ rass

& pass
@ Pass

System Started

o] o

UHLOCHK LK

DOOR STATUS

CLOSED

[SECURED)

CNLINE STATUS

Ladt Updated: 10050475 AM

1. Door Closed Status

@ ONLINE

30. APPLICATIONS

Bf=E

Home Security

Orfice Access Control

Hetels and Guest Roams
Industrial Security

Smart Apartments

T

Smart Door Lock

DDA STATLES

OPEN

(UMSECURED)

DL IME: STRTILS

@ ONLINE

Lagt Updiated: 1003112 AM

2. Door Open Status

e-HpE

PROCESS EXPLANATION

Read Switch senses the door
status (Open/Closed).

Status is sent to ESP8266 and
displayed on Blynk App.

User can lock er unlock the
door using buttons on the App.

ESPB26& controls Relay Module
to power the 5ervo Motor,

Servo rotates to lock (0°) or
unlock (180°).

Updated status is sent to
Blynk Cloud and shown on
the App.

Smart Door Lodk

[eZeliR STATUS

LOCKED

[SECURED)

CNMLINE STATUS

@ ONLINE

Lot Uiplabet: 10533205 AM

3. Door Locked Status

Bank Locker Rooms

Server Room Access

Labaratories
Institutions and Colleges

Restricted Araas

centrol. The system allows users to lock/unlock the door and manitor its status in real-time from anywhere in the werld through the Blynk App. The integration

of ESPB266, Relay, Servo Moter and Reed Switch ensures reliable operation and instant status updates. This system can be widely used in homes, offices,

industries and other restricted areas to enhance security and convenience,

32. ADVANTAGES

Remote door lock/unlock from anywhere.
Real-time door status monitoring.
Easy to install and low cost.

Instant alarts and notifications.

00000

Enhances security and convenience.

ﬁ- Warks with any smart device.

NOTE:

33. SAFETY PRECAUTIONS

34, SPECIFICATIONS

Pararmater

& Use a regulated 5V power supply. Microoontioler
& Ensure proper insulation and wiring. Wi-Fi Standard

Gp-u-rating 'Lfnltngn
ﬁ D not expose to water or moisture. Central Range
& Keep the lock mechanism under proper load. Relay Output

Lok Mechani
@ Test the system thoroughly before use. b

Sansor
& Do not share lock contral with unknown users. App

» Use regulated 5V power supply for ESPB266, Relay & Servo.
= Ensure proper wiring and insulation.

* Do not keep the door lock under high load.
= Test the system step by step before final installation.

Datails
ESPE244 [NodabtCU)
802,71 bigfn (2.4 GHz)
av DC
Anywhere [Internet)
1 Chanrnel, 5V Relay
Serve + Heloy
Read Switch
Blynk laT



B)
(7 g

To design and implement an loT based
motion detection security system that
detects human movement using PIR
sensor, triggers an alarm (buzzer) and
sends real-time alerts to the user
through Blynk App.

Detect motion using PIR sensor.

Trigger buzzer and LED on motion
detection.

Send real-time notifications to Blynk
App.

Allow user to arm/disarm the system
from the Blynk App.

Enhance security and monitoring.

3. COMPONENTS REQUIRED

S5.Mo. Component Quantity
1 ESPB266 (MadeMCL) 1
2 PIR Motion Sensor (HC-SR501) 1
3 Active Buzzer 1
4 LED (Red) 1
5 1k{? Resistor 1
& Jumper Wires Several
7 5V Power Supply / USE Cable 1

4. FEATURES

7. PIR SENSOR (HC-SR501)

L]

L]

11. APPLICATIONS

Detects motion in the monitored area.
Triggers buzzer and LED alarm.

Sends instant alerts on Blynk App.
Arm/Disarm contrel from anywhere.
Real-time status monitoring.

Easy to install and low cost.

Internet based remote monitoring,

Operating Voltage @ 4.5V - 20V DC
Detection Range ; 3 - 7 meters

Detection Angle ; ~120°
Cutput : HIGH on motion detectad

Home Security Systems
Office / Shop Surveillance
Warehouse Monitoring

Smart Alarm Systems

TR R T T

= i) B>

Intrusion Detection

8. ACTIVE BUZZER

= Operating Voltage :

* Produces alert sound when
activated.

USING BLYNK APP

USING ESP8266 (NodeMCU), PIR SENSOR AND BUZZER

Liﬁi‘!

|0T MOTION DETECTION AND SECURITY ALARM

L
0

_*E

ESPE266 BUZZER LED (RED) ELYNK CLOUD

PIR SENSOR (NodeMCU) SERVER BLYNK APP
(HC-5R501) (MOBILE)
WORKING:
The PIR sensor detects human motion and sends a HIGH signal to ESP8266.

ESPB266 activates the buzzer and LED as alarm.

At the same time, ESP8266 sends a notification to Blynk Cloud.
The user can monitor the status and control the system (Arm/Disarm) from Blynk App.

6. CIRCUIT DIAGRAM ESPB8266 LED (RED)
(NodeMCLU)
PIR SENSOR
(HC-SR501) i
Resistor
B (GPIO14)
out (GPIO4)
D&
(GPIO12) oy
vCC GND r {Active)
V3
Connections
PIR Sensor ModeMCU (ESPB266) LED (Red) Buzzer Power Supply
: Anode — D5 (GFION4) 2

vCC 3wW3 through 1k Resistor Pasitive — D& (GPIO12) 5V (USB / Adapter)
ouT D2 (GPIO4) » =

GMND GND Cathode —+ GND Megative — GND GMND

3V -12v DC

12. ADVANTAGES

Real-time motion detection and alert.
Remote monitoring from anmywhere.
Instant notifications on maobile,

Low cost and easy to implemeant,
Improves security and safety.

Energy efficient and reliable.

Miplicn Boourity Syslom .

Linil Upelatect 700 200 45 bl

9. BLYNK APP OVERVIEW

Q /
Displays current system status

(armed / Disarmed).

STATLE

MOTION s
DETECTED

Shows motion detection status
{Detected f Clear).

s Allows user to Arm or Disarm

the system remotely.

* Works from anywhere via
Internat,

12. SAFETY PRECAUTIONS

& Use regulated 3V power supply.

A
A\

JN
A

Ensure proper wiring connections.

Do not expose the circuit to moisture

or high temperature,

Keep the device out of reach of
children,

Test the system before final installation.

* Sends instant push notifications,

10. HOW IT WORKS

4
2.
3,

System is armed using Blynk App.

PIR sensor continuously monitors the area.
When motion is detected:

¥*> PIR sends HIGH signal to ESP8266.

¥ ESPE266 triggers buzzer and LED.

* ESPB266 sends alert to Blynk Cloud.

User receives instant notification on Blynk App.

User can disarm the system from the App.

14. FUTURE SCOPE

¥+ 4+ 4 4

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.

Add camera module for live streaming.
Add 5D card storage for event logs.
Integrate with voice assistants,

Add G5M module for SMS alerts.

Solar powered security system.



15. WIRING DIAGRAM (CIRCUIT CONNECTIONS) 16. ARDUINO CODE (USING BLYNK LIERARY)

#define BLYNK_TEMPLATE_ID “TMPLxxxxx"
gdefine BLYMNK_TEMPLATE_NAME "Motion Security System"

ESPR2&E #define BLYNK_AUTH_TOKEN “Your_Blynk_Auth_Token®
PIR SENSOR LED
NodeMCLU
(HC-5R501) ( ) (RED) dinclude <ESPB2BEWiFL.h>
#include <BlynkSimpleEspB266.h>
char ssid[] = "YOUR_WIFI_SSID";
char pE.SE[] = "\'UUH_HIFI_FH.SSNDHD“; BELYNK WIDGETS USED
#define PIR_PIN Dz Jf GPIOS Widget Purpose
#define LED_PIN DS A GPIOL4
D5 #define BUZZER_PIN D6 /7 GPIOLZ VO (Value Display) = Motion Status
(GPIO14) 1k void setup() {
WCC QUT GND Resistor Serial.begin(1152680); W1 [LED Button) A/ Disarm
Blynk.begin(BLYNK_AUTH_TOEEN, ssid, pass);
D& pinHode(PIR_PIN, INPUT); V2 (LED Indicator} | LED Status
(GPIO12) pinMode(LED_PIN, OQUTPUT);
DARAIR A DUEZER P AN, OCERUTY V3 (LED Indicator] = Buzzer Status
digitalWrite(LED_PIN, LOW);
digitalWrite(BUZZER_PIN, LOW);
}
BUZZER void loop() { NOTE:
— GND (Active) Blynk. run( ) ;
int motion = digitalRead(PIR_PIN); * Change Blynk Template ID
if (motion == HIGH) { and Auth Token.

digitalWrite(LED_PIN, HIGH);

: digitalWrite(BUZZER_PIN, HIGH);
NOTE: Blynk.virtualWrite(Ve, 1); // Hotion Detected| PIR output is HIGH when
» Connect all GND of components to NodeMCU GND. } else {

digitalWrite(LED_PIN, LOW);
digitalWrite(BUZZER_PIN, LOW}):
Blynk.virtualwrite(Ve, @);: // No Motion

= Make sure Wi-Fi iz stable.

motion is detected.
= Use external 5V power supply if current requirement is high.

}
}
17. BLYNK APP DASHBOARD (EXAMPLE) 18. TEST CASES
T“;Ea“ Condition Expected Result Actual Result Status
Muotion Security System Mation Security System ;
S Status = CLEAR Same asg
STATUS No STATUS Widgets Explanation Tl Bis-masarinAnes LED OFF, Buzzer OFF Expected @ rass
Moti
CLEAR P WOTION . STATUS (VOI: | Status = MOTION DETECTED  Same as
[NC MOTION) - DETECTED : TC-2 Meation detected LED ON. Buzzer ON Expected a PASS
Shows motion status. 2
SYSTEM SYSTEM _ : Systerm ARMED Same a3
DIS&RMED ARMED = N ERDAR AT e AT SyRamIrom App (Controls Enabled) Expected a PASS
Arm or disarm the system.
! System DISARMED Same as
m @ m m e T4 Duamsystemom AP (Controls Disabled) Bty | O PASE
Indicates LED OMNAOFF c i I g
annot update status ame as
= T = IJFI I
Ksiian o e status C-5 Wi-Fi disconnected on Blynk App Expected ) Pass
Datected » BUZZER (V3):
. . : TC.4 Reconnect Wi-Fi Status updates Same as a PASS
- Indicates Burzer OMN/OFF normally on App Expected
status,
Last Updiatedh 10:30045 AM Lant Updated: 10:31:12 AM
OBSERVATION:

* The system accurately detects motion and triggers alarm (LED + Buzzer).
* Instant notifications are received on Blynk App.
» System works reliably with stable Wi-Fi connection.

19. COMPONENT FUNCTIONS 20. HARDWARE IMPLEMENTATION (ACTUAL SETUP)

Component Function
E5PB268 (ModeMCLU) Connects to Wi-Fi and communicates with Blynk Cloud.

PIR Sensor (HC-SR501) Detects human motion using infrared signals.

LED (Red) Visual indicator for maotion detection.
Active Buzzer Audio alert when motion is detected.
Blynk App Monitors status and controls the system remotely.

21. ADVANTAGES 22. APPLICATIONS 23. SAFETY PRECAUTIONS 24. FUTURE 5COPE

' Real-time motion detection and alerts, Q Home Security Systems & Use regulated 5V power supply. = Add camera for live streaming.
»' Remote monitoring and control via Blynk App. ﬂ Office / Shop Surveillance & Ensure proper wiring and insulation. = Add G5M module for SM5 alerts.
; - Warehouse Monitorin ; = Store event logs on cloud / 5D card.
o  Cost-effective and easy to implemant. ﬁ d ,fjl Do not expose the circuit to water. g
: : . ‘ Smart Alarm Systems =+ Integrate with voice assistants,
v Enhances security of home, office, and industries, A\ Keep the device out of reach of children.
ﬁ Intrusion Detection =+ Add Al-based motion classification.
» Low power consumption and reliable performance. _ _ & Test the system before final installation.
ﬁ' Retail Store Security =+ Solar powered security system.

The loT Motion Detection and Security Alarm System using ESP8266, PIR sensor, Buzzer, LED and Blynk App provides an effective solution for real-time
motion detection and remote monitoring. The system is reliable, cost-effective and easy to implement. It can be widely used in homes, offices, warehouses
and other security applications to enhance safety and security.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.



26. WORKING PROCESS FLOWCHART

o

27. RESULTS AND OBSERVATIONS

START ;-:I Test Caze Condition Expacted Result Actual Result Status
4 ) LED OFF, Buzzer OFF LED OFF, Buzzer OFF
e TC-1 MNo motion in area PASS
Initialize ESP8266 and ' No Notification Mo Notification o
Blynk Connection
LED OM, Buzzer OM LED OM, Buzzer OM
TC-2 Motion detected PASS
+ e ) MNotification Semt Matification Sent Q
PIR Sensor continuously
monitors the area TC.3 Multiple motion Continuous alerts Continuous alerts a PASS
4 detections (Mo system crash) {System Stable)
Motion Detected? TC-4 Dl G A Buzzer GFF'. LED OFF Buzzer QFF'. LED OFF a PASS
System Disarmed System Disarmed
J( PROCESS EXPLANATION
P 9 I T TGS | Wi-Fidisconnected | OO “"d:;? sa e He "";:;? oNAPP @ pass
P v - NO * System is armed using Blynk App. (Oifline) { ina)
e
xh Detected? f_,#’ * PIR sensor keeps monitoring the TC-4 Reconnect Wi-Fi Status updates Status updates ﬂ PASS
e —
T surroundings. normally normally
i YES
= When motion is detected, ESPE2AG
- OBSERVATION:
ESPB266 triggers Buzzer activates Buzzer and LED.

and turns ON LED
Send Notification to

Blynk :"LFFF' J s User receives instant notification
+ on the Blynk App.

User receives alert and can

Arm/Disarm the system

The PIR sensor accurately detects motion in the monitored area.
Buzzer and LED are reliably triggered on motion detection.
Instant notifications are received on Elynk App.

Simultaneously, an alert is sent to *
Blynk Cloud.

System remains stable with continuous menitering.

* User can disarm the system from

28. BLYNK APP INTERFACE (SAMPLE SCREENS)

* the App.
I .
Update status on Blynk App * All status updates are displayed Motion Security Systern Motion Security System Motion Secusity System Motion Security System
(Armed / Disarmed) in razl-time on the App.
* STATUS STATUS STATLES STATUS
P i DISARMED ARMED ARMED DISARMED
I EMD ]
L o

MOTION
DETECTED

MOTION
CLEAR

BUZZER

LED BUZZER

Lo Updsbed: 2045 AM Lage Undlated: 103710 AM Lt Updatpd: 1023725 AN Last Upastpd: THIE05 AM

1. System Disarmed
(Mo Motion)

2. System Armed
(Mo Motion)

30. PERFORMANCE SUMMARY

3. Maotion Detected
{Alert Triggered)

4. System Disarmed
(After Alert)

29. POWER SUPPLY CIRCUIT

System Performance

SV Adapter / Regulater Test Environment
| USB Power (AMS1117-3.3V) Motion Detection Range 3 - 7 meters
e SE— | —ay—7Pp 3.3V Output : Location Indoor
| Detection Angle = 120°
Response Time =1 =2 seconds
P : Temperature 25-32°C
—— 1 ' —— 2 Maotification Delay = 2 - 3 saconds
10pF o G b 10pF Wi-Fi Range Up to 30 meters Wi-Fi Network 2 4 GHz
{Indoor)
i Operating Voltage sV (Power Supply) Blynk App Version  Latest

3.3V (ESPB268)

= 250 - 300 mA Test Duration

Current Consumption Multiple Trials

NOTE:
ESPB266 works on 3.3V, Use a stable power supply for reliable operation.

System Stability High Successful

34. FUTURE SCOPE

Integrate camera for live streaming.

Result

31. ADVANTAGES

33. SAFETY PRECAUTIONS

Real-time motion detection and instant alerts, Home Security Systems

Use a regulated 5V power supply.

Remote monitoring and control using Blynk App. Office / Shop Surveillance Add G5M module for SMS alerts.

Ensure proper wiring and insulation.

Cost-effective and easy to implement. Warehouses and Godowns Store events and logs on 5D card.

Do not expose the circuit to moisture.
Enhances security for homes and offices,

Smart Alarm Systems Integrate with voice assistants,

Keep the device out of reach of children.
Low powear consumption.

Intrusion Detection Add Al-based motion classification.

B T T T

C

Test the system before final installation.

* 5 ¥ ¥ 5% 3

Scalable and can be extended with camera, G5M, etc.

35. CONCLUSION

The loT Motion Detection and Security Alarm System using ESP8266, PIR Sensor, Buzzer, LED and Blynk App provides an efficient, reliable and
affordable solution for real-time security monitoring. The system detects motion accurately, triggers alarm and sends instant notifications to the
user’'s mobile. It can be easily deployed in homes, offices, warehouses and other security-sensitive areas. The system is stable, user-friendly and
can be enhanced with additional features for more advanced security applications.

Retail Store Security

i
=
[}
%

Solar powered security system.

SKILLS LEARNED
= |oT integration with ESPB2&6 and Blynk App.
= Interfacing sensors and actuators.

= Real-time data monitering and contral,
*» Embedded system design and debugging.

PROJECT OUTCOME

* Successfully designed and tested an 10T based motion detection alarm system.
* Achieved real-time monitoring and instant notifications on Blynk App.
= System is reliable, cost-effective and easy to implament.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.



PROJECT-8

6 |0T SMART GARDEN IRRIGATION SYSTEM
USING BLYNK APP

6,6

6608

To design and implement an loT based

5. BLOCK DIAGRAM

smart irrigation system that monitors
soil moisture and automatically
controls water pump for plants. The
system sends real-time data and
natifications to the user through

USING ESP8266 (NodeMCU), SOIL MOISTURE SENSOR, RELAY AND PUMP

12V DC
POWER SUPPLY

Blynk App.
BLYNK CLOUD
BELYMNE APP
2. OBJECTIVES SOIL MOISTURE RELAY MODULE WATER PUMP PLANTS SERVER
SENSOR ESPB266 (5V) (MOBILE)
« Monitor socil moisture level in real-time. (NODEMCLU)
» Automatically ON/OFF the water pump WORKING:

based on threshold.
« Control irrigation manually from Blynk App.

» Send real-time updates and alerts on

Blynk App.

» Water plants efficiently and save water.

&. CIRCUIT DIAGRAM

S0OIL MOISTURE

S.No. Component Quantity SENSOR
1 ESPE266 (NodeMCLU) 1
2 Soil Moisture Sensor 1
3 Relay Module (5V) 1 AD
4 Submersible Water Pump 1 ' D1
= 12V DC Power Supply 1
& Jumper Wires Several
[ Connecting Wires / Tubing Az Required

The secil moisture sensor measures the moisture content in the scil and sends the data to ESPB264.
If the moisture level is below the set threshold, ESPB266 activates the relay to turn ON the water pump.
Once the moisture level reaches the threshold, the pump is turned OFF,

The system updates the moisture level and pump status on Blynk App in real-time.

4. FEATURES

= Real-time soil moisture monitoring.

. Soil Moisture Sensor
= Automatic and manual control of water pump.

* Real-time data display on Blynk App. VCC
s Alerts and notifications on moisture level. GND
s Saves water and improves plant health,

= Easy to install and low cost, i
= Remote monitoring and control via Internet. Do

ESFB266
(NODEMCLU) RELAY MODULE wﬁ‘:j: ;gl;ﬂl’
(5V) ‘
VCC il
GMND
Ir
12V DC
POWER SUPPLY
CONNECTIONS
NodeMCU (ESPB266) Relay Module (5V) Power Supply (12V)
av3 VCC +12V (te Pump)
GND GND GND (to Pump)
AD -
D1 IN

11. HOW IT WORKS

1. Soil moisture sensor reads the

»  Displays soll mestuee kval moisture level in soil,

i - .
FAEMETA 2. Data s sent to ESPR266 controller

+ Shows pump status

| ] i | hald,
(ONIOER) 3. 1 moisture lewvel < et threshald

ESPB2648 turns OM the pump.
= Al manial control of

purmp ON/OFF. 4, If moisture level = set threshold,

» Dperating Voltage : 3.3V = 5V DC « Operating Yoltage : 5V DC ¢ Type ! Submersible Pump
o Sarid akerts 2 E5PB264S turns OFF the pump.
# Detection Range : 0% = 100% (Dry to Wl * Relay Type : SPDT s Violtage : 12V DC 2T
ratifications. 5. Real-time data and status are
= Qutput  Analog (A0) & Digital (D) +« Can aw‘:"c:;;: high voltage load « Current : As per pump rating m i g isdated on BTk ADe:
; : t . . 1
+ Used to measure soil moisture level, fupeta ; « Used toirrigate plants. via Intemet.

-

Used to control water pump.

13. ADVANTAGES

Real-time monitoring and control.

12. APPLICATIONS

Home Gardens

Taiiiis Gaidemnt Automatic irrigation saves water,

Remote access from anywhere.
Greanhouses

Improves plant health.

Agriculture Fields
Low cost and easy to implemant.

LB 3T 214

Q00000

P P
otted Plants Reduces manual affart.

14. SAFETY PRECAUTIONS

,{h Use proper 12V power supply.

g;'ﬁ Ensure correct wiring connections.
ﬂl Do not expose alectronics to water.
_.{h Keep the device in dry place.

& Test the system before final installation.

&, User can also control pump

Liaal Upddatad: PO D045 AM

manually from the App.

15. FUTURE 5COPE

= Add rain sensor for automation.
Integrate with weather forecasting.
Add solar power for energy saving.

Add data legging and charts.

+ 4+ 4+ 4

Integrate with voice assistants.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.




16. WIRING DIAGRAM (CIRCUIT CONNECTIONS) 17. ARDUINO CODE (USING BLYNK LIBRARY)

fdefine BLYNK_TEMPLATE_ID “THPLmxuxx"
#define BLYNK_TEHPLATE_NAME "Smart Garden Irrigation”

SOIL MOISTURE ESPE266
SEMSOR #define BLYNK_AUTH_TOKEN "Your_Blynk_Auth_Token”
MNodeMCU
Tloseet) #include <ESPB266WiFi.h>
& | |_r- & RELAY MODULE p— #include <BlynkSimpleEsp8266.h>
o —_— : (12v DC) char ssid[] = "YOUR_WIFI_SSID";
: E@ : :; : char pass(] = "YOUR_WIFI_PASSWORD"; BLYNK VIRTUAL PING
o:: [ : ° ° #define SOIL_MOISTURE_PIN A®
o5 JE‘% o #define RELAY_PIN D1 V Pin Purpose
0 ¥ -
o o | L #define MOISTURE_THRESHOLD 458 // Adjust as required
e BA L - BlynkTimer timer; w Soll Moisture Value
[ - e 1 o [
VCC GND A0 DO @zpe + Yudd-seowt) Pump Status
o] Serial.begin(115288); V1 (ON/OFF]
o BElynk.begin(BLYNK_AUTH_TOKEN, ssid, pass);
pinHode(RELAY_PIN, OUTPUT): v Matsal Punua
digitalWrite(RELAY_PIN, HIGH); // Pump OFF
timer.setInterval (2888L, sendData);
} wa Maisture Threshald
void sendData() {
12V DC int moistureValue = analogRead(S0IL_MOISTURE_PIN);
POWER SUPPLY Blynk.virtualWrite(va, moistureValue]:
if (moistureValue < ROISTURE THRESHOLD) { NOTE:
digitalWrite(RELAY_PIN, LOW); // Pump ON
Blynk.virtualWrite(Vvl, 1): // Pump Status ON + Change Wi-Fi 55ID,
NOTE: } else { Password and
digitalWrite(RELAY_PIN, MIGHM); // Pump OFF lynk Auth Token
* Connect all GMNDs together (Common Ground). Blynk.virtualWrite(vi, 8); /7 Pump Status OFF '
} *  Adjust MOISTURE_THRESHOLD

* Use separate 12V power supply for pump. } I ¥
as per soil type and sensor,

void loop() {
Blynk.run(};
timer.run() ;

}
18. BLYNK APP DASHBOARD (EXAMPLE) 19. TEST CASES
Test Case No. Condition Expected Result Actual Result Status

& Smart Garden Irrigation Moistura lavel = Same as

Widgets Explanation TC1 Thrashold Pump QOFF Expected & Pass
SOIL MOISTURE
Displays rial-time TC-2 Mnf:;ur:l:er:] a Pump OM EEBI‘HE a!d E PASS
resho xpecte
45% VO (Gauge)  soil moisture level L
Mcistura)
i (0% - 100%) I Pump turns ON sameax @ pass
PUMP STATUS ¥ Pe

V1 (LED) shows pump status TC.4 Manual Pump OFF Pump turns OFF Same as E PASS

OM or OFE. from Blynk App Expected

e Mo update on App Same as

MAMNUAL CONTROL : -F P
- Manual control jteny R Biscomected (Offline) Expected E ARD
PUMP OM VZ (Button) 4o turn pump

: Status updates Sama as

OM / OFF. TC:4 Reconnact Wi-Fi S Ex d & Pass
THRESHOLD LEVEL
40% V3 (Slider) Set moisture OBSERVATION: .
threshold level, = The systermn monitars soil moisture and controls the pump automatically.

——l : ;
= [ata is updated on Blynk App in real-time.

= Manual control works perfectly from the App.
+ System is stable and reliable for garden irrigation.

21. COMPONENT FUNCTIONS

Component Function

20. HARDWARE IMPLEMENTATION (ACTUAL SETUP)

ESPE266 (ModeMCU) Reads sensor data, processes and sends to Blynk Cloud.
Soil Moisture Sensor Measures soil moisture level.

Relay Module (5V) Acts as switch to control water pump.

Water Pump (12V DC) Fumps water to plants when soil is dry.

Blynk App Displays data, sends alerts and allows manual control.

12V Power Supply Provides power to water pump.

24. SAFETY PRECAUTIONS 25. FUTURE 5COPE

&'  Real-time soil moisture monitaring. ﬂ Home Gardens ﬁ}: Use regulated 12V power supply. = Add rain sensor for smart contral.
» Automatie irrigation control. ﬁ Terrace Gardens M\ Ensure correct wiring connections. = Integrate with weather forecasting.

i u P l. & i
v Remote monitoring and contro -‘""'-I f Agriculture Fields .{E Do not operate pump without water. = Add sclar panel for power savings.
W' Saves water and improves efficiency. i

@ Greenhouses ﬂ’_\ Keep the device in dry place, = Data logging on 5D card.
o' Easy to install and low cost. AT e 4
Do not expose electronics to moisture. ased irrigation prediction.
' Enhances plant health. i Potted Plants '&' e
WP GG e e R ik G Nurseries A\ Test the system before final installation. = Integrate with voice assistants.
26, CONCLUSION PROJECT OUTCOME

The loT Smart Garden Irrigation System using ESPE266, Soil Moisture Sensor, Relay, Pump and Blynk App provides an efficient and * Successfully designed and implemented loT based Smart
automatic solution for irigation management. The system monitors soil moisture in real-time and controle the water pump Garden Irrigation System.
automatically to maintain optimal moisture level. it helps in saving water, impraving plant health and can be monitored and * Achieved real-time monitoring and automatic pump control,
controlled remotely through the Blynk App. This system is cost-effective, easy to implement and suitable for home gardens, + Saves water, time and manual affort.
agriculture fields, greenhauses and nurseries. = Systemn is reliable, efficient and user-friendly.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.



27. WORKING PROCESS FLOWCHART

. 4
Y

[ START
Initialize ESPB266 and
connect to Blynk App

L

Read soil moisture value

-}
from sensor [
l‘- Keep pump OFF and
cantinue monitoring
Is moisture leveal NO J
below threshold?
l YES PROCESS EXPLAMNATION
Turn ON relay and | * The system continuously checks

switch OMN water pump
. :
Update status and

moisture level on Blynk App
l. * If moisture level is adequate, the

soil moisture level.

If moisture is below the threshold,
the pump is turned OMN.

pump remains OFF,
User can manually contral

pump from Blynk App
* pump from the Blynk App.

* LUser can also manually contral the

5 R L # Real-time data and status are
Continue monitoring in

displayed on the App.

real-timea

7 -

[ END

31. RELAY MODULE CONNECTION DETAILS

Relay Pin Connection
wCC 2V from ESPB2646 (VU Pin)
GND GND
IM Any Digital Pin (D1 in this project)
cOoMm +12V from Power Supply
MO +12V to Pump Positive
Pump Megative To Power Supply GMND

MNOTE: Use NO (MNormally Open) for automatic irmigation contral.

33. SENSOR CALIBRATION (SOIL MOISTURE SENSOR)

34. ADVANTAGES

28. 50IL MOISTURE LEVEL GUIDE

Moisture Level

(%) Soil Condition Status
0=30% Very Dry LOW
30 = &0 % Moderate MEDIUM

60 - 100 % Wet HIGH

Recommended Action

Pump ON (Irrigation Required)

Maniter (Mo Action)

Pump OFF (Sufficient Moisture)

29. EXAMPLE - REAL TIME DATA ON BLYNK APP

Smart Garden [rrigation

S0AL MOISTURE

f

PLIMP STATUS

MANUAL COMNTROL

Last Updatad: 10.30:45 AM

Smart Garden Irrigation

SOIL MOETURE

| 22%
Medar ats]

PUMP STATUS

OFF

MANUAL SONTROL

Last Upsdabed: 10.37:70 AM

30. POWER SUPPLY CIRCUIT

I +12V DC [ AMS1117-3.3
O—— AactwDC T | Regulator
230V AC
N GND
MAINS o o |
O 1000uF

]

Smart Garden Irrigation

SOHL MORERTURE

78%

Whed)

PLIMP STATUS

OFF

MANUAL CONTROL

ED £

Lt Upsdated: 1003135 AM

+3.3V DC

)

To ESPB264
(VCC)

+ :
i =
=

o

MOTE: Use regulated 12V for pump and relay. Use 3.3V output for ESPB266.

32

TROUBLESHOOTING GUIDE

Preblem

ESPB266 not connecting
to Wi-Fi

Moisture value always 0%

Moisture value abways 100%

Pump not turning ON

Data not updating on App

Manual contral net working

35. APPLICATIONS

Possible Cause

Wrong Wi-Fi credentials

Sensor not inserted properly
{ Dry soil

Sensor shorted / Wet sail
Relay wiring incorract /
Mo 12V supply

Internet issue / Blynk Auth
Token incorrect

Butten widget not configured
properly

Solution

Check 5510 and Password

Insert sensor properky /
Water the soil lightly

Check sensor ping /
Use in normal soil

Check wiring & 12V supply
to pump

Check internat / Verify
Auth Token

Check V2 widget and
pin mapping

36. SAFETY PRECAUTIONS

4. Typical Threshold Range: 300 - 400
{Adjust as per soil type and crop).

Remote monitoring from anywhere,
Test the system before field use.

Landscape Irrigat
Easy to install and low maintenance. s P irrgation

Keep the device out of reach of children,
Paotted Plants

. Insert the sensor in completaly dry soil. +»" Real-time soil moisture monitoring. ﬁ Home Gardens & Use proper 12V power supply.
Mote the value (should be near 0%). RN
v Automatic irrigation control. -ﬁ Terrace Gardens A\ Ensure correct wiring connections.
2. Insert the sensor in waterlogged sail. O Wl e
Mote the value (should be mear 100%5). P 7 @ Agriculture Fields fi':,, Do nat aparate pump without water,
- ] Saves water and reduces wastage, e
3. Adjust the threshold value in the code 4 o G ﬁ Groanhcuies A Keep the device in dry place.
based on observed values. " Improves plant health and yield. . .
ﬂ. Blaisacies Ay Do not expose electronics to moisture.
b A
o &
¥ &

Calibration Tip:
Different soil types give slightly different readings.

Cost-effective and enargy efficient.

Ahways calibrate for accurate results.
37. FUTURE 5COPE : : |

édé | ﬁ III | | |
Data logging and . Add WhatsApp / 5M5

Integrate rain sensor :
to avoid watering I analytics for crop alerts for pump status

AWML based irmigation [
prediction based on

Add solar power Integrate camera for

supply for energy crop monitoring and

during rainfall. ! efficiency. growth analysis. waather and soil data, ! and maisture level. disease detection.
PROJECT OUTCOME SKILLS LEARNED
= Successfully designed and implomented an loT based Smart Garden lrrigaticon Systom, = loT integratien with ESPE2456 and Blynk App.
= Achioved real-time monitoring of soll motsture and sutomated irigation, = Imerfacing sensors, relays and pumps.
¢ Lystem provides water conservation and improves plant health. = Rapal-time data monitoring and cantrol,
- 5-}r5t|:|m & raliable, afficient and umr-Frirrm:Ihl. = Embeddad Systim dEsign and Programming.
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|OT SMART STREET LIGHTING SYSTEM =
USING BLYNK APP H

Te design and implement an loT based

5. BLOCK DIAGRAM

smart street lighting system that
automatically turns ON street lights at
night and OFF during the day based on

ambient light intensity. The system allows

remote monitoring and manual control ="
via Blynk App.
2uSJECTIVES LDR SENSOR ESP8266 RELAY MODULE LED STREET LIGHT BLYNK CLOUD BLYNK APP
= Automatically control street lights based (NODEMCU) (5V) (12v DC) SERVER (MOBILE)
on ambient light.
+ Remotely monitor and control street WORKING:
lights using Blynk App. The LDR sensor senses the ambient light intensity and sends data to ESPB266. If it is dark (below threshold),
» Reduce energy consumption. ESP8266 turns ON the street light through the relay module. During daylight, it turns OFF the light automatically.
« Provide real-time status updates. The user can also manually control the street light and monitor its status through Blynk App in real-time.

* |mprove maintenance and operational

efficiency. 6. CIRCUIT DIAGRAM e
12V DC)
3. COMPONENTS REQUIRED ESPB266 (NodeMCU)
LDR SEMSOR

RELAY MODULE

5.No. Componant Cuantity
1 ESPB266G (NodeMCLU) 1

2 LDR Senseor (Light Dependent Resistor)

1
3 Relay Module (3V, 1 Channel) 1
4 LED Street Light (12V DC) 1
5 12V DC Power Supply 1
& Jumpar Wires Several
7 Resistors (10k0, 1kCY) As Required 12v DC
POWER SUPPLY
= Automatic ON/OFF based on light intensity. CONNECTIONS
« Manual ON/OFF control from EI'_fI'Ik App. LDR Sensor ModeMCL (ESPB26&) Relay Madule (5V) Power Supply (12V) MNOTE:
= Real-time moenitoring of light status. Visigay) e b R * Use common GND between
& Eriiay wading dnd sestatfectve: GND GND GND GND ESPB2&6, Relay Meodule and
AD Al : . Power Supply.
* Remote access from anywhere. = = i _ + Adjust LDR thresheld in code
« Easy to install and maintain. NO ) NG +12V {to Street Light +) as per environment.
coM 2 coM +12V (from Power Supply) = Ensure proper insulation and
e : e T AP wiring for street light.

7. E5PB266 (NODEMCU) 8. LDR SENSOR 9. RELAY MODULE (5V) 10. LED STREET LIGHT {12V DC) 11. BLYNK APP OVERVIEW

Smart Streat Light « Real-time status
E Tl = Manwal OM / OFF
: r' % - '! ON contral
EIE) wires | G
SANAL CONTREL * Instant notifications
» Wi-Fi enabled microcontroller = Detects ambient light intensity « 1 Channel 5% Relay Module + Energy efficient LED light n s Accessible
» 3.3V Operation » Output voltage varies with light # |solates high voltage load + 12V DC Operation anywhere
* Easy to program with Arduine IDE = Low cost and easy to use = Controls street light ON/OFF * Long life and low power
= Connects to Blynk Cloud o N R
12. APPLICATIONS 13. ADVANTAGES 14. SAFETY PRECAUTIONS 15. FUTURE 5COPE
Street Lighting Automatic and manual control M Use regulated 12V power supply. = Add dimming control for brightness
adjustment.
Smart Cities Saves energy and reduces cost Ensure correct wiring cennections.
Integrate with solar power system.
Highways & Roads Remote monitering from anywhere Do not expose electronics to rain.

Add fault detection and reporting.
Parks and Gardens

Real-time status and alerts Use proper insulation and enclosures.

Integrate with Smart City loT platforms.

Residential Areas Easy installation and maintenance Keep the device out of reach of children.

Add GSMISMS alerts for failure.

= e o 2= -
00000

Industrial Areas Scalable for large areas

PBEPPEP

+ 4 3 4 3

Ti h fimal i Natiomn.
T ST T N i Add Al based failure prediction.
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16. WIRING DIAGRAM (CIRCUIT CONNECTIONS) 17. ARDUINO CODE (USING BLYNK LIBERARY)

#define BLYNE_TEMPLATE_ID "THPLxxxxxx "
LDR SENSOR ESPB266 LED STREET LIGHT ' wdefine BLYNK_TEMPLATE_MAME “"Smart Street Lighting”
{ModeMCU) BELAN MODULE (12v DC) wdefine BLYNK_AUTH_TOKEN "Your_Blynk_Auth_Token"

(5% fdefine LDR_PIN AD

#define RELAY_PIN D1
#define LDR_THRESHOLD 688 // Adjust as per envirorment

BLYME VIRTUAL PINS
f#include <ESPB2EEWIFL.h>

3.3V
A a:il | : i (B #include <BlynkSimpleEsp8266.h~ V Fin Pu
AD B 10 o char ssid[] = "YOUR_WIFI_SSID";
- - LT ot | char pass[] = "YOUR_MWIFI_PASSWORD"; i Ambient Light
BlynkTimer timer; Y )
§ 10kC void setup() { Stroet Light Status
Serial begin{l115284); v (OMAOFF)

2l pinHode(RELAY_PIN, OUTPUT);

Er‘qﬂ digitalWrite(RELAY_PIN, LOW); // Light OFF initially i Manual Contral
Blynk. begin(BLYNK_AUTH_TOKEN, ssid,pass); (ONFOFF)
timer, setInterval(2086L, sendData);

} V3 Light Intensity (for
future use)
void sendData() {
12V DC int ldrvalue = analogRead(LDR_PIN);
POWER SUFPPLY Blynk. virtualWrite(V0, ldrvalue); OTE
NOTE: if (ldrvalue < LDR_THRESHOLD) { i
* Use common GND between ESPE286, Relay Module and Power digitalNrite (RELAY_FIN, HIGH); // Street Light ON * Change Wi-Fi SSI0, Password and
Soppks Blynk virtualWrite(Vvl, 1); A Status OM Blynk Auth Token in the code.
N | } el { | » Adjust LDR_THRESHOLD based an
* LDR and voltage divider output is connected to AD of ESPB266. :iﬁ;nl&i:i:f‘fﬂ.a;m}h :l’ ::F:E't ;iht OFF ambient light conditions.
F u n WL e i [ atus
# Relay NO (Normally Open) is used to switch OMN the street light. } ¥ + Upload code to ESPB266 using
} Arduine IDE,

void loop() {
Blynk.run();

timer. runi };
}
18. BLYNK APP DASHEOARD (EXAMPLE) 19. TEST CASES
Test Case Mea. Condition Expected Result Actual Result Status
& Smart Street Lighting Widgets Explanation
TC-1 Bright Light {Day Time) Street Light OFF Same as Expected ﬂ PASS
AMBIENT LIGHT .
Displays real-time
VO (Gauge) ambient light TC:-2 Dark Light (Night Time) Streat Light ON Same as Expected & Pass
320 intensity from LDR.
TC.3 Manual OM from App Strest Light OM Same as Expected ﬂ- PASS
(Light Intawaity]
o i | [ Roeat g TC-4 Manual OFF from App Street Light OFF Same as Expected () PASS
status OM or OFF.
@ TC-5 Wi-Fi Disconnected No update on App Same as Expected ﬂ PASS
Allows manual inel
MANUAL CONTROL V2 (Button)  control of street TC.6 Reconnect Wi-Fi o Same as Expected & PAsS
light. narrmally
OBSERVATION:

{Dptional) Resarved
V3 (Slider) for brightness

control in future.

* The system automatically controls street light based on ambient light intensity.
Manual override works from Blynk App.

Real-time data is updated on Blynk App.

System is stable and reliable for street lighting automation.

Last Updatod: 10:30:45 AR

12V DC 3.3V DC
e M:SHI‘I: 7-3.3
ogulator
230V AC Adapter ? S ————, : =
MAINS {TE‘H’[H':_I i GND _r:u.lr To ESPEZ264 TR b I R
. J = - — —— (VCC) e R EE T e R veen
&1 c2 (e . §252h i
10004F 104F T ST rirrE] 37
2 e = trs adl it} :

e R aEEn
§remEm
¥ ML

-----

MNOTE: Use regulated 12V for street light and 3.3V output for ESPB266.

- =

22. ADVANTAGES 23. APPLICATIONS 24, SAFETY PRECAUTIONS 25, FUTURE 5COPE

w Automatic ON/OFF based on ambient light. !L Street Lighting Systems m Use regulated 12V power supply. = Add brightness contral (dimming).

" Remote monitaring and contral via Blynk App. “ Smart Cities d’.’t Ensure correct wiring connections. =+ Integrate solar power system.

+" Energy saving and cost effective. n Highways & Parking Areas Ay Do not expese electronics to rain. = Add fault detection and alerts.

v Realtime notifications and updates. i Parks & Gardens Ay Use proper insulation and enclosures. = Add motion sensor for adaptive lighting.
" Easy installation and maintenance. ,&Eh Industrial Areas My, Keep the device out of reach of children. =+ Integrate with Smart City loT platforms.
v Scalable for smart city applications, m Residential Communities Ay Test the system before final installation. =+ Add Al based energy optimization.
PROJECT OUTCOME SKILLS LEARNED

The loT Smart Streat Lighting System using ESPB266, LDR Sensor, Relay and LED Street Light provides an = Succosslully designed and implamented |oT based Smart Street Lighting System. | | =. loT imtageatiion with ESPB366 and Blyk App.
afficient, reliable and intelligent solution for modern streat lighting automation. The syatem automatically « Bchieved smomatic ONAOFF control based on ambient ght. = eastuciii L naiecr sl rebusf o,

cantral strent lights based an ambiont light canditians and ean alsa be contralled manwally via Blynk App + Realtime monitoring and manual control via Blynk App. * Rosltime doto monitoring and central,

It helps in smving energy, reducing operational cost and supports the development of smart cities. e e T P W D S
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27. WORKING PROCESS FLOWCHART 28. LIGHT INTENSITY LEVEL GUIDE

| ) Ambient Ligh
e ) L Condition System Action Streat Light Status
* (Lux Approx.}
Initialize ESPE&264& 0 — 30 Lux Dark (MNight) Turn OMN oOnN
and connect to Blynk App
} 30 - 150 Lux Low Light (Evening) Turn ON ON
LDR sensor reads ambient May Turn OFF/ON
-~ 150 - 300 L Dusk 7 D o d
| light intansity ] u e Mo {Based on Threshold) N
l = 300 Lux Bright {Day Time) Turn OFF OFF

Keep street light OFF

and coantinuwe rmonitacing
g Is light intensity |
NO < Llithrahald? 29. EXAMPLE - REAL TIME DATA ON BLYNK APP

l' YES PROCESS EXPLANATION Smart Street Lighting Smart Street Lighting Smart Street Lighting smart Straet Lighting
Turn OM relay to switch
ON street light » LDR senses ambient light intensity. AMBIENT LIGHT AMBIENT LIGHT AMBIENT LEGHT AMBIENT LIGHT
} ' * If intensity is below the set threshald, 25 Lux 120 Lux 280 Lux 520 Lux
Update status to Blynk App sorwat light tuns ON. [Craeik) (Low Light) [Crusk) (Bright Day)
(Street Light ON) * intansitys above ta thosiond, STREET LAGHT STATUS STREET LEGHT STATUS STREET LIGHT STATUS. STREET LIGHT STATUS
* strawt light remains OFF,

OFF

Lain Upsdsod: D1 5:85 P

Ukhe A enanisliy-aamirol * User can manually OMNAOFF the street @ @
light from Blynk App.

OM f OFF fram Bly'rﬂ[ App
+ = Real-time status and notifications are

updated an the App.
Continue menitoring ambient P m QFF m OFF

light in real-time

MAMNUAL CONTROL

=D &

Laan Upsdaed: 091015 AM

MANUAL COMNTROL MANLIAL CONTROL

Laaf Updated: 1003045 A Laat Lipdatedd: 10.01:25 PM

31. TEST CASES

Relay Pin Connection TE’;EHE Condition Expected Result Actual Result Status
WoC 5 from ESPE246 (WU Pin) Dark End t
TC-1 o izl Straet Light ON Same as Expected & FAsS
= 30 Lux)
GO GhD
Low Light Environment E
TC-2 Straat Light ON Sam Expoctad PASS
N Digital Output Pin (D1) {30 - 150 Lux) rast Lig @ as Expo ]
oM +12V from P Suppl TC-3 P En vttt As per Threshold Same as Expected & Pass
il ot (150 - 300 Lux) e -
_— e ot LDk Slrma it TC-4 Bright Ensioonmmit Street Light OFF Same as Expected & Pass
{= 300 Lux)
MNC Mot Conmacted -
TC-5 Manual OMN from App Straat Light ON Sama as Expectad & Pass
GND (Supply) To - of Power Supply TC6 Manual OFF from App Street Light OFF Same as Expocted @ Pass
T Mo update on App
1 TCT WiFi D octod . 5 Expected PASS
NOTE: LED Street Light is connected betwean +12V (via Relay NO) g e (Offlina) i L
and GND of the Power Supply.
OBSERVATION:
= The system automatically controls street light based on ambient light intensity.
+ Manual override thrnugh. E-1:.ln|-|: .ﬁ.pp works pqrfnul;tl"l,r.
* Real-time status is updated on the App.
* System is stable, reliable and effective for smart city lighting.
32. TROUBLESHOOTING GUIDE 33. COMPONENT FUNCTIONS
Problem Passible Cause Solution Component Function
f:':fﬁ;ﬁ not connecting Wrang WI-Fi credentials Check 551D and Password ESPB264 (ModeMCLY) Wi-Fi enabled micrecontroller, processes data and connects to Blynk
LDR value always 0 or 1023 Looss connection [ Wrong wiring Chzck wiring and connections LDR Sensar Detects ambiant light intensity
Strewt light always ON LDR net detecting / Threshald teo high Check LDR, adjust threshald Raelay Module (5V) Switches ON/OFF the straet light
Strewt light always OFF Threshold too low Increase LOR threshold valus LED Swreet Light (12Y DC) Pravides dlumination
Ralay nat switching Wrong wiring £ No 12V supply Choeck wiring and 12V supply 12¥ DC Power Supply Powers the street light and relay module
Mo up.dal:.- on B|j‘|‘lk _ﬂ.,pp WiFi issue / Auth Token incormect Chock intornet and Auth Token Bhl'l'lk AFF Maonitars and eantisls stpaat |i.ght r'l!'l'l'l-ﬂ[ﬂlj'
Marual control not woarking Widget not configured proparly Check Blynk widget and pin mapping

35. APPLICATIONS 36. ADVANTAGES

Smart Street Lighting Systems Automatic control based on ambient light.

Remota mnnitnring and control.
Smart Cities & Municipal Corporations
Energy saving and cost effective,

Highways, Roads & Express /
gy i = i i Real-time alerts and notifications.

College & University Campuses Reduces manual effort,

Easy installation and maintenance.

Residential Communities

Impraves aperational efficiency.
Parks, Gardens & Public Places

0000000

o B =k

Emvirenment friendly,

= R —

37. FUTURE SCOPE

= :

Integrate with salar Add dimming contral I Al based adaptive lighting Add CCTV and ! Data analytics and Integrate with Smart City
power system for using PYWM for brightness | usimg traffic and weather | security monitoring : prediction for maintenance IaT platfarms and
ERErgy Saving. adjustment. i data. i integration. i and energy optimization. clawd dashboards.
FROJECT QUTCOME SKILLS LEARMED
» Succeschully designed and implemented an loT bawed Smart Street Lighting Systoem., = [oT integration with ESPE264 and Bhmk dpp.
= ichiowed automatic lighting condrol based on ambiont Fght intensity. *  Spnaor interfacing and dota proceising.
Enalsled romate manitaring and manual contral via Blynk App. = Relay contral and pawer managemant,
* Reduced snergy consumption and improved operational efficlency. = Realtime monitoring and automation.
» System is rellablo, scaloble and rmady for real warld smare sity applcations, = Embedded system design and programming,
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|0T SMART PARKING SYSTEM
, o USING BLYNK APP

USING ESPB266 (NodeMCU), IR SENSORS, SERVO MOTOR AND LCD DISPLAY

To design and implement an loT based
Smart Parking System that helps in h — =!
detecting available parking slots and

controlling entry/exit using a servo SLOT1 IR SENSOR 1

LCD DISPLAY
(16x2 with 12C)

—*‘

BLYNK CLOUD

barrier. The system provides real-time

parking status on LCD display and
Blynk App. h — S
SLOT 2 IR SENSOR 2

» Detect vehicle presence in each slot h —- .=

using IR sensors.

BLYNK APP
(MOBILE)

. : SLOT 3 IR SENSOR 3 ESPB266 SERVO MOTOR g
+ Display available slots count on (NODEMCU) [BARRIER)
LCD and Blynk App.
» Control entry barrier using servo motor. WORKING:

IR sensors detect vehicles in each parking slot and send signals to ESPB266. The ESP8266 counts the
available slots and displays the information on LCD and Blynk App. When a vehicle approaches, the

* Provide real-time updates and alerts.

» Improve parking efficiency and s : . £ :
P P El Y sarvo motor opens the barrier if slots are available; otherwise, access is denied.
reduce congestion.

3. COMPONENTS REQUIRED 6. CIRCUIT DIAGRAM
ESP8266 (NodeMCL) LCD DISPLAY (16x2)

S5.Ne. Component Quantity WITH 12C MODULE

1 ESPB266 (ModeMCU) 1 IR SENSOR 1

2 | IR Sensor (Obstacle Sensor) 3 e 4

3 | Servo Motor (SG90) 1 oo IR :

4 16x2 LCD Display 1 IR SENSOR 2 - - :_-L'_ L 4 _'-. . Ll NOTE:

5 | 12C LCD Module (PCF8574) 1 (5LOT 2) ;m - o:® N 2 :'- « All IR sensor VEC to 3.3V
& | SV Power Supply 1 ¢ o' IR i Oe of NodeMCU.

7 Jumper Wires Several G B = All GNDs must be comman.

+ Servo motor should be
powered from external

{SLOT 2)
4. FEATURES

SV supply.
» Real-time parking slot detection.

s Connect 120 LCD to
D1 (SCL) and DZ {SDA).

# Automatic barrier control.

» LCD display for local viewing. sV
Blynk App for remote monitoring. o
» Blynk App itoring e
» Alerts and notifications.
» Easy to install and user-friendly. 5V POWER SUPPLY
7. E5PB2&& (NODEMCLU) B. IR SENSOR (OBSTACLE SENSOR) 2. SERVO MOTOR (5G20) 10. LCD DISPLAY [16x2 with [2C) 11. BLYMNK APF OVERVIEW
- =

A = -

Smart Parking System * Real-time

LA S slot status

(2)

Slot1  Slat2  Slet 3

» Available slots

count

+ Barrier status

* Instant
s Wil snablidimicracantaller ¢ Detects obstacle/vehicle = 180° rotation * 16x2 Character Display ﬁ ﬂ notifications
= 3.3V Operation Eraenes » Control barrier gate * |2C Interface (2 pins only)
E i » Digital output (HIGH/LOW) sk )
* 'RE3Yto program using gl P * Lightweight and reliable » Displays available slots OPEN monitoring
Arduino IDE * i itivi
Adjustable sensitivity . 4.8V - 6V Operation count and status

Connects to Blynk Cloud

3.3V to 5V Operation

12. APPLICATIONS 13. ADVANTAGES 14. SAFETY PRECAUTIONS 15. FUTURE SCOPE

ﬁ Shopping Malls & Real-time parking availability ‘fh Use regulated 5V power supply. = Add camera for vehicle recognition.

E Office Buildings ﬁ Reduces waiting time &h Ensure proper wiring connections, = |ntegrate RFID for access control,
Hospitals € Efficient space utilization & Do not expose electronics to water. = Add payment gateway for parking fee.
x Airports @ Remote monitoring A\ Keep the device in dry place. = Use ultrasonic sensors for better accuracy.
E Educational Institutions ﬁ Improves security & Secure the barrier mechamnism. = Develop web dashboard for admin.

ﬁ Rud el S @ User-friendly and cost effective A\ Test the system before final installation. =+ Al based parking slot prediction.
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16. WIRING DIAGRAM (CIRCUIT CONNECTIONS)

IR SENSOR 1
(SLOT 1)

IR SENSOR 2
(SLOT 2)

E5SPB264

iModeMCL)

IR SENSOR 3
[SLOT 3)

GHD

SV POWER SUPPLY

MNOTE:

GND

= All IR sensors VOO to 3.3V of NodeMCLL.

= Al GNDs must be common.

LCD DIsPLAY
(16x2) WITH 12C

SIG (08)

VCC [5¥]—

GND
SERVO MOTOR

(5GF0)

= Serve motor pewered by extornal 5V supply (De not power from NedaMCLU),
= LCD 12C connections: D1 [SCL), D2 [SDA).

17. ARDUINO CODE (USING BELYNK LIBRARY)

vt ine
udefine
Wdefine

#clef ine
wdef ine
wlef L nar
wdef ine

IR1L D5
IRz D&
IRE D7
SERVO_PIN D8

wdefine TRIG_PIN D4

#include <ESPR2EGMIFD.ho

BLYNE _TEMPLATE_ID
BLYNE_TEMPLATE MAHE
BLYNE _AUTH_TOKEN

"TTHPLE XM EXE"
"Cmnrt Parking Syatom”

fioslek )
£ Slot 2
£ Slot-3

fF {optional for futwre wse)

dinclude <BlynkSimploEspB2&6. h>
Winclude <Servo.hs

char said{] =
char pass[] =

Sarve gateSarve;

wvodd setupl() |

Sarial.hegin{1152087;
pinMode(IR1, THPUT};
pinfoda(IRZ, INPUT);
pinModa(IR3, IMPUT);

"YODUR_WIFIL_SS5ID™:
WOLR_WIFI _PASSWORD™
BlynkTimer timer;

gateServo_attach{SERVO_PIMN];

pgateSarvo_writo{B);

Jd Barrier Closed

Blynk . bepin{BLYNK _AUTH_TOKEM, ssid, pass):
timer. setintarval (1806L, sendData);

}

woid sendDatal) {
int 81 = digitalRead(IR1);

£ LOW = vehicle preasent

int 82 = digitalRead(IR2);
int 53 = digitalRoad(IR3);

int available = 3 = [[(sle=lOW) & (s2==lOW) + (s3==lOM));
Blynk . wirtunlWritelVa,
Blynk.wirtunldrita(¥i,
Blynk . virtusldrica(va,
Blynk . virtualWrite(V3,

BLYME_WRITE{V4} {

*Your_Blynk_Auth_Token"

BLYNK VIRTUAL PINS

W Pin Purpose
Available Slots
v Count
i Slot 1 Status
{1=Occupied)
Slot 2 Status
va (1=0ccupiad)
V3 Slat 3 Eta_tua
(1=0ccupied)
v Gato Control
{1=0pen, 0=Closea)
NOTE:

= Update Wi-Fi S50, Password and
Elynk Auth Token in the code,

available); S Available Slots
gle=lDN) : Jf Slot 1 Status
a2aalOM) ; ff Blak T Statas
sd==L0W) ; S 5lot 3 Status

¢ Hanual Gate Control

int val = parosn.asint();

* Upioad code to NodebCL
using Arduing IDE,

= Ensure all connections are
carrect before powering.

Actuasl Resukt Status
Same as Expected & rass
Same as Expected & PASS
Sama as Expected & Pass
Same as Expected & PASS
Same as Expected & Pass
Saimie as Eu;p-l;rﬂq-l;l ﬂ PASS
Same as Expocted & Pass
Same as Expected & Pass

iffval == 1) gateServo.write(98); ]
olae gateServe.urite(@); ff Close
}
wedd J.mpl:] {
Biynk.runi);
i tamer. runl ) ;
18. BLYNK APP DASHBOARD (EXAMPLE) 19. TEST CASES
Tezt Caze Ma. Condition Expected Result
Widgets Explanation
+  Smart Parking System TC1 All slots empty Tﬂg !.I:;u =3
= Groan
AVAILABLE SLOTS VO (Gauge) Displays the number e ;
of available slats, F vallntle §loty =
/— TC-2 O slot occupied One LED = Red
2 Shaws status of : z Available slots = 1
V1 (LED] TC-3 Twe slots occupled Two LEDs = Rad
Slot 1.
]
Available slets = O
TC-4 All slots occupied
et Lot M Shows status of AR LEDw Red
= - W2 (LED) - i
ﬁ ﬁ ﬁ Slot 2, TE-S Vehicle entars (Gate closed) Gate apens autmully
OCCUMED  AVAILABLE  DOCUPED TC& Vehicle axits Gate closes automatically
Sh tatus of
BARRIER STATUS V3 (LED) sl::;g UIELIE. TC.7 Manual open from Blynk Gate opens
OPEN : TC-8 Manual elose fram Blynk Gate closes
Eanual openiclose :
Close Gate v [Button) _ OBSERVATION:
control for barrier, = Tha aystem cormactly detects vehicle presence and updates slet availability.
= Gate operation is rellable and contralled by sarve motor,
*= Real-time data is updated on LCD and Blynk App without delay.
20. POWER S5UPPLY CIRCUIT 21. HARDWARE IMPLEMENTATION (ACTUAL SETUP)
5V DC EsPB266 |
— AL to DC » s (ModelMCU)
2:|l]'u" T Adapter Win
ks (5V DC, 24)
Serve Motor . _
[SG90)
IR Sensors
g
{3 Mos)

MOTE: Use external 5V supply with sufficient current for Servo Motor.

23. ADVANTAGES

20. COMPONENT FUNCTIONS

Companent

IR Sensor

(Chstado)

ESPA264 (NadalCLT)
Sarve Motor [SGER0)
LD Display [Tom2, 2C)

Blynk App
Power Supphy (5W)

24, FUTURE SCOPE

Function
Detects vehicle presence in slot.
Processes data and connmets te WIELF,
Controls the parking barrier.
Displays slot availability and status,
Pressdes remaote monitering and cantral.
Powers the system components.

Intg-g

rate CCTV

camagra for security

survzillance,

Add OR code based
entry for registered
USETS.

Integrate digital
paymant syatem fior
parking foes,

" NN SNS

Real-time parking slot monitaring.
Reduces traffic and searching time,
Improves parking space utilization.
Remote control of barriar.
Cost-effective and easy to implament.

Scalable for large parking areas.

Data amalytics and
report gmr.ptinn
for admin.

Problem

IR sensar pot detecting

LED not displaying

Blynk not cannecting

Gate not opening

Slot cownt not correct

Add licensa plate
recognition for

automation.

24. TROUBLESHOOTING GUIDE

Possible Cause
Wrang wiring / Sensitndty bew
12€ address wrong / Wiring issus
Wirang WI-Fi / Auth Teken
Sarvo connection S Fower issoe

Sensor legic imverted

=

Cloud storage for
historical data and
lna!':,r'tiu.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.

Multi-leval parking
support with map

Solution
Check connections / Adjust position
Check S0 (D2) and SCL (D7)
Chick invternet £ Auth Token
Check SIG pin and 5V supply

Check code and sensor alignment

L2 W

Al based prodiction
for p.arh:ing SRACH
anvaiLability.



25. WORKING PROCESS FLOWCHART

26. PARKING SLOT STATUS LOGIC

START | IR1 (Slot 1) IR2 (Slot 2) IR3 (Slot 3) Slot Status LCD Display Blynk App Display
3
* HIGH HiGH HIGH
All Em Available Slots: 3 3
Initialize ESP8266 (No Vehicle)  (No Vehicle) (Mo Vehicle) i
+ (Vehicie) (Ne Vehicle) (No Vehicle) Slot 1 Occupied Available Slots: 2
IR Sensors check for vehicle HIGH LOW HIGH . : : ,
- SR (No Vehicle) (Vehicle] (Mo Vehicls) Slet 2 Occupied Awailable Slots: 2 P
HIGH HIGH LOW , , ] ~
'J’ # (No Vehicle] (Ne Vehicle] (Vehicle) Slet 3 Occupied Available Slots: 2 L
2 " : MO Keep monitoring Low LOW HIGH
Vehicle Detected ol it (Vahicle) rvahiclel (No Vehicle] Slots 1 & 2 Occupied Available Slots: 1 1
in Slot?
LOwW HIGH LOwW _ : f
: (Viahicle) M Vehicla] (Vehicle] Slots 1 & 3 Occupied Available Slots: 1 1
l YES
EMH:G;_I:J ) ['H:;f:wlul WL?: ) Slots 2 & 3 Occupied Available Slots: 1 1
Update slot status (Occupied) A i it
on L{:I:} and H.ly'nk AFP LOw LOW Lo g o
(Vehicle) (Vehicle) (Vehicle] All Slots Occupied Mo Parking 0
.l PROCESS EXPLANATION
ESPB266 counts avallable slots + IR sensors continuously monitor MNOTE: IR Sensor Qutput — HIGH (Mo vehicle), LOW (Vehicle detected)
and updates display each parking slot.
27. EXAMPLE - REAL TIME DATA ON BLYNK APP
i + When a vehicle is detected, the slot
If vehicle at exit, servo motor is marked as cccupied.
opens the barrier » ESPR2&& counts available slats and Smart Parking System Smart Parking System
Jr shows on LLD & Blynk App. AVAILABLE 5LOTS AVAILABLE SLOTS
Update parking status + At exit, the serve motor opens the
in real-time on Blynk App barrier if parking is available. 3 . 1
l "+ Al data is updated in reaktime
Y ﬂ'ﬂmﬁpﬂ- Al Slots Empty Hot 1 Qooupied Sloti 1 & I Oecupied Al Slote Cexupied

END |
Pt Setl ot 3

= -

BARRIER STATUS
CLOSED

Fot 1 o T oyl

- -

BARRIER STATUS
CLOSED

Het 1 ot 7 St 3

= =

BARRIER STATUS

OPEN

Hot 1 ot 2 Hiot 3
BARRIER STATUS
CLOSED

Lo Wipclatacd 103015 AM Lt Lipadatad: 101788 AR Lant Uipdated: 10,0039 Al Lant Wipdated: 10.013:40 &4

Al Slots Empty Shot 1 Ocoupied Slots 1 & 2 Occupied All Slots Occupied
28. LCD DISPLAY EXAMPLES

Test Case No. Condition E"F“‘:{L“c';f“"h E”mﬂi:"" Actual Result Status
(a} All Slots Empty TC-1 All slots empty Available Slots: 3 3 Same as Expected & Pass
TC-2 Slot 1 occupied Available Slots; 2 2 Same as Expected & Pass
TC-3 LSlat 2 eccupied Available Slots: 2 . Lame as Expected ﬂ- PASS
TC-4 Slot 3 occupied Aupilable Slots: 2 2 Same as Expected ﬂ- PASS
(b} Slot 1 Occupied TC.5 Slots 1 & 2 occupied Available Slots: 1 1 Same as Expected @ Pass
TC-6 Slots 1 & 3 occupied Available Slots: 1 1 Same as Expected & Pass
TC-7 Slots 1 & 3 occcupied Available Slots: 1 1 Same as Expected & pPass
TC-8 All slots cccupied Mo Parking i Same as Expected & Prass
IEY Sain) e Ot TC-9 Exit gate open Barrier OPEN OPEN Same as Expected & PASS
TC-10 Exit gate close Barrier CLOSED CLOSED Sarme 8t Expected & Pass

OBSERVATIOMN:

+ System accurately detects vehicle presence in each slot using IR sensors.
= Available slots count is correctly displayed on LCD and Blynk App.

+ Barrier contrel using serve motor works as expected,

* Real-time updates are fast and reliable,

31. HARDWARE SNAPSHOT

[d} All Slots Occupiod

Mote: 0 = Empty, 1 = Occupied

30. APPLICATIONS & ADVANTAGES

Educational Institutions Remote accesd and moniboring.

APPLICATIONS ADVANTAGES i
Shopping Malls Roaltime slot monitoring. ‘ -
Cffice Buildings Reduces traffic congestion. :
Hospitals Saves time and fusel, 1 f
Airports Improves parkirg space utilization. ; E

E

Cost-affective and scalable,

TEAERE AWT AL ey

Lk l!_l_..r.l..l. LLLL]

Residential Compleses

wh®
—

DREBXXEED
0000000

Public Parking Areas Enhances user convenience,

(@)

mm @ L

Mobile payment Automatic number Cloud based Multi-lovel parking Solar powered Al based prediction Integration with
integration for plate recognition centralized parking support, parking system. of parking smart city
parking fee. (AMPR). management. availability. infrastructure.
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PROJECT-11

10T SMART ENERGY METER

USING BLYNK APP
kKWh ==
Toeoes ] USING ESP8266 (NodeMCU), PZEM-004T SENSOR AND BLYNK CLOUD

To design and implement an loT based

5. BLOCK DIAGRAM

PZEM-004T

Smart Energy Meter that measures

AC SUPPLY
230V AC

valtage, current, power, energy and
cost, and monitors the data in real-time

o>
O

on Blynk App to promote energy 20Hz  —p B »
awareness and efficient usage. 00000 _ma 0 EEriEE
BLYNK CLOUD
2. OBJECTIVES SERVER BLYNK APP
MOBILE
* Measure voltage, current, power factor, ESP8266 ( )
frequency and energy consumption. (NODEMCU)
+ Display parameters on Blynk App
in real-time. WORKING:
« Store energy consumption (kWh) and The PZEM-004T module measures voltage, current, power, energy and other parameters
calEulbita: comt: from the AC supply and sends the data to ESP8266 via UART. ESPB266 connects to Blynk
y > Cloud through Wi-Fi and uploads the data. The user can view all parameters in real-time
* Provide alerts for high power .
. on Blynk App and set alerts for high power or cost.
consumption.
# Enable remote monitering and
historical data tracking. &. CIRCUIT DIAGRAM
3. COMPONENTS REQUIRED PZEM-004T
L ENERGY METER MODULE i
5. Mo, Component Cluantity D6 (RY) B . NOTE:
1 ESPB266 (NodeMCL) 1 Ao AR : v .
230V AC D5 (TX) M * PZEM-004T works with
2 PZEM-004T Energy Metor Module 1 T Ty .. 80-260V AC.

* Connect L and N
through load.

3 5V DC Power Supply 1 GMND » e

®

4  Connecting Wires Several

4. FEATURES

* Real-time measurement of electrical paramaeters.
» Automatic calculation of energy (kWh) and cost.
# Live data display on Blynk App.

VIR (5v)
¥ .

* Ensure proper
insulation and safety.

ESPB266
(NODEMCU)

» Common GMND between
PZEM and NodeMCL.

= Alerts when power or energy exceeds limit. sV DO

* Userfriendly and low-cost solution. POWER SUPPLY

# Easy to install and scalable.

7. ESP8266 (NODEMCU)

10. BLYNK APP OVERVIEW

8. PZEM-004T MODULE

11. PARAMETER MEASURED

9. 5V DC POWER SUPPLY

t.}y Voltage (V)
Enargy Mater * Real-time data
Vekage ot monitoring L Current (A)
999 4V ’ 284 x + Historical graph @ Power (W)
Piwvat Pomess Facion "“—EW
raaﬁs.w: r e « Alerts and ¢ P Factor
» Wi-Fi enabled microcontroller » Measures Voltage, Current, T ey Cow notifications - Frequency (Hz)
3 . Powaer, Energy, PF, Frequency /- ('. * Ena and cost
3.3V Operating ESP8266 and PZEM 12050 72118 - Energy (kWh)
. . ¢ Built-in CT and Voltage circuit calculation
« Easy pregramming [(Arduing IDE) o T o ko st
* UART Qutput (TTL) Status: Normal ? Cost (%)
« Connects to Blynk Cloud

# Stable regulated supply

Wide Voltage: 30-260V AC

>EEDED

12. APPLICATIONS
Residential Energy Monitoring
Industrial Energy Manitaring
Smart Home Automation
Energy Management Systems
Hostels and PG Monitoring

Solar and Renewable Systems

000000

13. ADVANTAGES

Real-time menitering anywhere
Low cost and easy to implement
Helps in energy saving

Reduces electricity bills
Historical data and analysis

Alerts for over usage

28 2B 2 28 2

14. SAFETY PRECAUTIONS

Woark with AC only if trained.

Ensure proper insulation.

Use quality connectors and wires.

Do not touch live connections.
Keep the device in dry place.

Test the system before final use.

15. FUTURE SCOPE

Add load control and automation.
Integrate with home appliances.
Add solar generation monitoring.
Integrate with voice assistants,

Data logging to cloud database.

$ 4 3 3 3 3

Al based consumption prediction.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.



16. CIRCUIT CONNECTIONS (DETAILED)

17. ARDUINO CODE (USING BELYNK LIBRARY)

fdefine BLYMK _TEMPLATE_ID
#define BLYNK_TEMPLATE_MAME

STHPLxuxxExKE™
“Smart Energy Meter"

AC SUPPLY

PZEM-O04T ESPB264 idefine BLYMNE_AUTH_TOKEM “Your_Blynk_futh_Token"
230V AC :
NODEMCU
S0Hz ENERGY METER MODULE ¢ ! #include <ESPBZEEMiFL_h>
L —_ = #include <BlynkSimpleEsp8266.h»
e #include <PZEMBEAT.h>
N BLYME VIRTUAL PINS
e char s5id[] = "YOUR_MWIFI_SSID":
© char pass[] = "YOUR_WIFI_PASSWORD™; ¥ Pin Parameter
i {a PZEMBEAT pzem{D5, D&); /F RX, TX
N -.: G BlynkTimer timer; Vo Voltage (V)
i l’!:I voild sendData() { V1 Currant (&)
float voltage = pres.voltage(); M
float current = pzem.current(); £ A Va2 Pawsr (W)
LOAD float power = pzem,power(); fW
float energy = paem.energy(); ff kkn L] Fawer Factor
I— VIMN (5V) float pf = p2em.pf(}; f! Power Factor
float freq = presm. Frequency] ) Id Hz W Fraquency (Hz)
+5v float cost = Energy * B.8; Ff Cost (Rg), assume B Rafumit
Blynk  virtualWrite(Va, voaltage): V3 Enargy (kWh)
GND Blynk.virtualWrite(Vl, current); ™ ol
T Blynk.virtualWrite(V2, power); ost (%)
sV DC Blynk wvirtualWrite{V3, pfl;
POWER SUPPLY Blynk  wirtualdrite(Va, freqg);
Blynk . virtualbrite(V5, energyl; NOTE:
Blynk.virtualWrite(vs, cost); = Update Wi-Fi S5ID,
}
NOTE: oAl EetiBCl Password and Blynk

Auth Token.

Ensure PZEM-004T
connections ane

Serial . bepin(l152068);
Blynk . begin{BLYNK_AUTH_TOKEM, ssid, pass); -
timer.setInterval{3088L, sendData); MF Send data every 3 sec

* Connect L through the load.

*= Ensure proper insulation and safety while working with high voltage.

* Use a regulated 5V supply (1A er above) for stable operation. ' CATraet.
vakd Loop( ){
Blynk.runi): = Use quality power
timer.run(); supply and wiring.
}
18. BLYNK APP DASHBOARD (EXAMPLE) 19. TEST RESULTS
Test No. Parameter Expected Range Measured Value Status
Widgets Used
TC-1 Voltage (V) 220 - 240 V 2294V & PaASS
Smart Energy Meter VO | Gauge Voltage
G S v | e = TC-2 Current (A) 0-10A 1.56 A & PASS
TC-3 Power (W) 0 = 2500 W 34586 W & PASS
229 4 1.56 V2 Gauge Power
R = g va | Gasge B ks TC-4 Power Factor 0.0-1.0 0.98 & PASS
POWER W POWER FACTOR V4 Gauge Frequency i Freahor He i o Rlin Q' pass
If Ff VS | Gauge By TC-6 Energy (kWh) 0 - 9999 kWh 12.45 kWh & PASS
345.6 0.98 V&  Value Display Cost TC-7 Cost (T) As per tariff 2118 ¥ & PASS
FREOUENCY INERCY cott b TC-8 Data Upload Real-time Succaessful & PASS
—— S

o Hikonzdigraph (Synk Conale) + All parameters are measured accurately and sent to Blynk Cloud.

~ Push notifications & alerts * Data is updated in real-time with minimal delay.

Status: Marmal

~" Remocte monitoring from anywhere * Alerts are triggered when power or energy exceeds set limits.

it FERRETERFEERROODDR
C oy ATET AL LR

U:229 4U

W Ny

P:345.6U

NOTE:

Connect 16x2 LCD with
12C module to ESPE244
(SDA - D1, SCL - D2, 5V, GMDY.

1:1.56A
PF:8.98

Ez12.4%kldh Cost:21.18

[l
i
|||I

22. POWER SUPPLY CIRCUIT

23. TROUBLESHOOTING GUIDE

Er Pk Prokblem Possible Cause Salution
230V AC e to DL o M NodeMC Mo data on Blynk App Wrong Wi-Fi / Auth Token Check 5510, Password and Auth Token
50Hz Adapter  —» Regulated — (NodelCL P Loo ions / Wrong wiri Check wiring and tighte '
5V OC, 2A Supply PZEM-004T ncorrect readings S8 Connections g wiring wiring and tighten connections
MNegative power/energy CT or load wiring issue Verify load connection through L terminal

Device not powering ON
Data not updating

25. APPLICATIONS

‘@ Home Eng-rg,.l M.:.nilvu-ring

fifl

(4]
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Power supply issue Check 5V adapter and connections

MOTE: Use a regulated 5V supply (1A or abova) for stable and reliable operation.

24, COMPONENT FUNCTIONS

Compaonant

Poor Wi-Fi / Internat issue Ensure stable Wi-Fi and internet

26. FUTURE 5COPE

Function Add relay for load control based on energy usage,

ESPB266 (NodeMCU) Wi-Fi enabled microcontroller, sends data to Blynk Cloud

Industrial Energy Managemant Integrate solar generation and battery monitaring.

PZEM-004T Maodule Measures voeltage, current, power, energy, PF, frequency

Smart Buildings & Offices Add voice assistant support (Alexa/’Google Assistant).

5V Power Supply Provides regulated 5V DL powar

i . LEton.
Solar & Renewable Energy Monitoring iR E et Sh ki prRdicRon

Blynk Cloud Stores data and displays on Blynk App

Develop mobile app with advanced analytics.
Energy Saving & Awareness Programs

1+ 4 3}

Blynk App Displays live data, graphs and sends alerts

Add multi-phase energy monitoring.



27. WORKING PROCESS FLOWCHART

r

2B8. REAL TIME DATA EXAMPLES (BLYNK APP)

START .- 13al < - e ey B LT

’L "~ & Smart Energy Meter +  Smart Enengy Meter & &mart Energy Meter & Smart Energy Meter
Initialize ESPB2&6 and Volsgs V) Cureet (A} Veseaga (V] Custraen (A} Weeage V) Canrant (A Voshage (V] Cunrant (A)
connect to Wi-Fi PROCESS EXPLANATION f — F (- * F i \"1
'I .
4 » PZEM-ODAT roasuras sloctrical 229.4 | 1.56 233,1‘] 6.82 241.2 10.12 . 230.4 2.45 )
PZEM-004T reads voltage, parameters from the AC load. P B0 Sinias Y o SO s 1 oF
current, power, energy, PF, ete. - Data is sent to ESPR264 via UART. r _ \ (.-.-=" . % — (-u-.;;_.*
} e R 3456 | 0. 1520.4) | 0.86 | | (24105 | 078 J (5652 ( 0.95
Data sent to ESPB266 Cloud using WI-Fi.
via serial (UART) Enangy (WA Cont (1) Ervbrgyy (VW] Cawt (1) Ervergy VW) Cont (1) Envee [y TUARH) Coat ()
* = Blynk App displays real-time . ¥ ™ __:_,:"'-' X F;.!"" : f"
data and graphs. 1245 | 21. : 18.?(1‘ 32.05 21.95 37.46 11000.5 E1 798.90
E5P8266 connects to Blynk Cloud ; '
and uploads data SSEUSLEANS SRTIE WilOH oYY of
l energy exceeds set limits, status: High Load
Blynk App disclays dita = Data is stored and updated
in real-time continuously for monitoring. Mormal Load High Load Power Exceeded Energy Exceeded
NO 29. ALERT NOTIFICATIONS (EXAMPLES)
Parameters within Send Alert Motification S — L .
limits? Bl
safe limits on Blynk App B Blynk 10:23 AM B Blynk 02:15 PM
l YES Smart Energy Meter Smart Energy Meter
Alert: High Power Detected! Alert: Energy Limit Exceeded!
Store and update data Power: 2410.5 W A Energy: 1000.5 kWh A
contimzlaly Time: 10:23 AM Time: 02:15 PM
END

B Reaser =) Biynk D8:10 PM

Smart Energy Meter Smart Energy Meter

Alert: Power Factor Low! Alert: Voltage High!

PF: 0.62 A Voltage: 242.5 V A
Time: 0&:42 PM Time: 08:10 PM

30. DATA LOGGING EXAMPLE (ELYNK CONSOLE) 31. PERFORMANCE ANALYSIS

Tirme Voltage VI Current (&)  Power (W) PF Energy (kWh)  Cost [0 Status Parameter Accuracy Power (W) vs Time
Expected = Messured  Error 2
10:00:00 228.7 1.23 260.9 0.97 12.30 20,95 Naormal Patameter 42 )
L Valus ) 2000 ",
10:01:00 2291 1.45 3319 0.98 12.32 20.98 Mermal Woltage (V] 230.0 229.4 0.26 E 1600 / II"WII
* L
10:02:00 230.5 5.42 1283.6 0.88 12.40 2111 ligh Current (A) 2.00 1.98 1.00 ; 1000 /\f/ 1"-./"*‘
10:03:00 241.2 10,12 24105  0.78 12.45 21.18 | Power Exceeded Power (W) 460.0 4585 033 W N \'\w.q
PF 0.95 0.94 1.05 o L LS .
10:04:00 229.6 2.34 534.8 0.95 12.49 21.26 Narmal O e s
Energy (KWh) 10,00 .96 0,40 Tirme (rmin)
32. HARDWARE SNAPSHOT (ACTUAL SETUP) 33. COST ESTIMATION
/ - 5.Mo. Component Candity Unit Cost ()  Total Cost ()
e 4
all 6| 1 ESPE264 (NodeMCU) 1 300 300
ﬁ ' V:229.4V
: 2 PZEM-D0MT Energy Meter Module 1 950 950
f E P:345.6M e
: p 3 5V DC Powar Supply (24) 1 300 300
~0 4  LCD Display (16x2 12C) 1 150 150
— 5  Connecting Wires & Misc 1 Set 100 100
Total Estimated Cost 1,800/-

PZEM-004T + ESPB266 (NodeMCU) + LCD Display + Power Supply

35. ADVANTAGES 36. SAFETY PRECAUTIONS 37. FUTURE 5COPE

34. SYSTEM SPECIFICATIONS

s pdicrecontroller :  ESP3244 (NedeMCL]

G Real-time maonitoring from anywhere .ﬂ'i'h Do nat touch live AC connections, mp  |ntegration with solar and battery systems.
» Enargy Maetor ; PZEM-004T
» Supply Veltage . B0 - 260V AC (PTEM) ﬂ Easy installation and low cost & Ensure proper insulation and wiring. mp Al based energy consumption prediction,
] img Vol k W : . .
Operating Veltage : 5V DC (ESPB266) ﬁ. Helps in energy saving and cost reduction Voi : , on [AlexalC |
¢ Communication . UART. Wi-Fi ﬁh Use regulated 5V power supply. mp Voice assistant integration (Alexa/Google).
s Cloud Platfarm :  Blynk Cloud ﬁl Alerts for high consumption or faukt
cpig ."'jl Mount in dry and well-ventilated area W fuitornatlc load contiol Doosd o IR,
* App Platform ¢ Blynk loT (Android / iOS) G Data logging and historical analysis
» Data Update Rate : 3 Seconds (Configurable} mp Web dashboard for advanced analytics.
G Scalable and user-friendly solution ‘.I'ja Check connections before powering ON.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.
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PROJECT-12

3. SYSTEM OVERVIEW

A ( ‘))

To design and implement an loT based
Fire Detection and Alert System that
detects fire using flame sensor and

sends instant alerts and notifications

to users through Blynk App.

Detect fire using flame sensor.
Trigger buzzer and LED for local alert.
Send real-time notification on

Blynk App.

Monitor and control the system
remotely.

Enhance safety and minimize

damage due to fire.

The flame sensor detects fire. ESPB266
(ModeMCU) processes the signal and
triggers buzzer and LED. It also sends
alert notifications to the user through
Blynk Cloud, The user can monitor the
status in real-time on Blynk App.

5. CIRCUIT DIAGRAM

FLAME SENSOR MODULE

i3
s
i

FLAME SENSOR
MODULE

0T FIRE DETECTION AND ALERT SYSTEM =

4. BLOCK DIAGRAM

A — [
R 1 I T

FLAME
(SOURCE)

BLYNK APP
(MOBILE)

ESP8266
(NODEMCU)
[

.

|

LED
(ALERT)

ESPB266 (NODEMCU)

NOTE:

* |nternet connection is required
for alerts.

* Ensure proper power supply
for reliable operation.

‘ LED 6. COMPONENTS REQUIRED
+

BUZZER
(ALARM)

HIE " | (ALERT)
+

S5V DC o
POWER SUPPLY

3300 5.No. Componant Quantity
ESP82646 (NodeMCLU) 1
Fl M I 1
11E 2 ame Sensor Module
3300 3 Buzzer 1
BUZZER
(ALARM) 4 LED {Red) 1
5 33002 Resistor 2
6 5V DC Power Supply 1
7 Connecting Wires Several

7. LIST OF 10T PROJECTS

10. METHODOLOGY

5.No. Project Title
1. | loT Home Light Control Using Blynk
2. loT Smart Temperature Monitoring System
3. loT Smart Water Level Monitoring
4. leT Rain Alert System
5. loT Gas Leakage Detection and Alert
6. loT Smart Door Lock Monitoring
7. loT Motion Detection and Security Alarm
8. loT Smart Garden Irrigation System
9. loT Smart Street Light System
10. IloT Weather Monitoring Station
11. loT Smart Energy Meter Monitoring
12. loT Fire Detection and Alert System
13 loT Smart Parking Slot Monitoring
14. loT Smart Plant Health Monitoring
15. loT Patient Health Monitoring System

Fire Occurs Flame Sensor

Detects Fire

Main Components
ESPB266/ESP32, Relay, Bulb
ESPB266/ESP32, DHT11/LM35
ESPB266/ESP32, Water Level Sensor
ESPB264/ESP32, Rain Sensor, Buzzer
ESPB266/ESP32, MQ-2 Sensor, Buzzer
ESPB266/ESP32, Reed Switch

ESPB264/ESP32, PIR Sensor, Buzzer

ESPB266/ES5P32, Soil Moisture, Relay, Pump

ESPB266/ESP32, LDR, Relay, LED

ESPB266/ESP32, DHT11, LDR, Rain Sensor
ESPB266/ESP32, ACS5712 Current Sensor
ESPB266/ESP32, Flame Sensor, Buzzer

ESPB2&66/ESP32, IR Sensor, LEDs
ESPB266/ES5P32, Soil Moisture, DHT11
ESPB266/ESP32, Pulse Sensor, LM35

E5PB266
Processes Signal

Buzzer & LED
Activated

& Realtime fire detection using flame sensor.
«" Instant alert with buzzer and LED.

«" Push notification on Blynk App.

«/ Real-time status monitoring.

« Works from anywhere with internet.

v

Low cost, easy to install and use.

9. ELYNK APP OVERVIEW

FLar

FIRE DETECTION
SYSTEM

- T . -l T EE

FIRE ALERT

Status

FIRE
DETECTED

ALERT!

|

Fire Detected in
Your Area

BUZZER

130 AM

Alert Notification
on Blynk App

Data Sent to
Blynk Cloud

Dr V' Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.
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11. CIRCUIT CONNECTIONS (DETAILED) 12. ARDUINO CODE (USING BLYNK LIBERARY)

#define BLYNK TEMPLATE ID “THPL ik
#define BLYNK_TEMPLATE_MAME “Fire Detection Systen”
ESPBZ2&66 LED #define BLYNK_AUTH_TOXKEN "Your_Blynk_auth_Token”
{ALERT)
TEARIE SoN 0 OIS (NodeMCU) #include <ESPB2EGWiFi.h>
#include <BlynkSimpleEsp@266.h
S i : BLYNK VIRTUAL PINS
char ssid(] = "YOUR_WIFI_SSID"; - -
‘4 char pass(] = "YOUR_WIFI_PASSWORD"; V Pin Function
#define FLAME_PIN D1
#define BUZZER_PIM D6 Vo Fire Status (0/1)
BUZZER Wdefine LED_PIN DS
(ALARM) BlynkTimar timer; V1 Alert Motification
vald sendDatal)
int flameValue = digitalRead{FLAME_PIN); // 1 = Fire, 8 = No Fire V2 System Status
Blynk.virtualWrite(vd, flameVYalue); A/ Send status to Blynk
¥
void setup() |
Serial.begin{ll15200):;
pinHode(FLAME_PIN, INPUT):
5V DC pinMode(BUZ2ER_PIN, OUTRUT);
POWER SUPPLY pinHode(LED_PIM, OUTPUT);
Blynk.bogin{BLYHK_ AUTH_TOKEM, ssid, pass); NUTE:
timar.setInterval(1000L, sendData); £F Send data every 1 see
} * Update Wi-Fi 551D,
vold loop() | Password and Blynk
NOTE: E:_lh"""-"“ﬁ{]'; Auth Token.
: timar.runi};
* Connect all GND pins together. int flamevValue = digitalRead(FLAME_PIN); » Blynk will show
: if (fl Val HIGH fFi Dotected
= Use 5V power supply (1A or above) for stable operation. dgﬂi:fﬂii::{gn_nm,}Hfmu;; ire Detecte i b i
E he fl i S S ; digitalMrite(BUZZER_PIN, MIGH): send notifications.
SESLI e TG Setior 10 Pl e ineg ot the T properly Blynk.netify(" L FIRE DETECTED! Check Immediately.");
} else | /f Ho Fire
digitalWrite(LED_PIM, LOW);
digitalWrite(BUZIER_PIN, LOW);
}
}
13. FLAME SENSOR MODULE 14. BLYNK DASHBOARD (EXAMPLE)
H &, 5 5541 - ¥ -
Pin Description FIRE DETECTION Widget Function
_ 4 SYSTEM
AD Analeg Output (Fire Intensity) LED Indicator — Shows LED Status (ON/OFF)
Fire Status
Do Digital Output (Fire Detected) FIRE DETECTED Buzzer Indicator - Shows Buzzer Status (ON/OFF)
EED | aan=tt Fira Status Value Display - 0 = No Fire, 1 = Fire Detected
e Sround Notification Push Notification - Alert Message
5 LED BUZZER
Working: Features on App:
The flame sensor detects infrared wavelength of fire (760nm - 1100nm. @ 0 * Real-time fire status monitering.
When fire is detected, DO pin becomes HIGH. s ristant alert nalifcaticn.

* Remote monitoring from anywhere.

15. TEST RESULTS 16. SYSTEM OPERATION FLOWCHART

Test Ma. Condition Flame Status (D0) LED Burser Biynk App Result

Turn ON
1 No Fire LOW {0} OFF OFF Mo Alert PASS - Initialize Read Fl , Fire = ;.,! LEDL i Bt
f ESPE2&6,  — —< ; :
2 Fire Detectad HIGH (1) oN ON | AlertSent  PASS \ERIARY. | Sensor ~ Detected? S A o
B e Connect to Wi-Fi : Blynk App
3 Re-Test HIGH (1} ON (o] Alert Sent PASS and Blynk I
NO
4 Fire Removed LOW [0 OFF OFF Mo Alert PASS l
Keep LED &
OBSERVATIONS: Buzzer OFF
« Flame sensor detects fire accurately. Update Status ; b
o’ ’ L e =1
= LED and Buzzer are activated on fire detection. on Blynk App » f REPEAT :I
= Blynk app receives real-time status and sends alert notification. b e Sy

17. APPLICATIONS 18. ADVANTAGES 19. SAFETY PRECAUTIONS 20. FUTURE 3COPE

* Home and Building Fire Safety Real-time fire detection and alert. Use proper power supply. Integrate with smoke sensor,

2]
d Industrial Fire Manitoring Instant notification on mabile.

= Sarver Room Fire Alert

Eﬁ Hospitals and Schools

Add water sprinkler system,
Send 5MS / Email alerts,

Do not place flame sensor near

Low cost and energy efficient. high temparature sources.

Ensure good ventilation,

Easy to install and use. Use camera for live streaming.

Check wiring connections before
powering OM.

Al based fire prediction model.
Battery backup for uninterrupted

ﬂ Forest Fire Early Warning Remote monitoring from anywhere.

Q00000
+434 433

Enhances saf&t}l and reduces

B BB BP

m Shopping Malls and Offices Keep the system away from

Bed Aamscs aperation.
ge. water and moisture,
21. HARDWARE SETUP PHOTO (REFERENCE) 22. COST ESTIMATION
= X = 1 5.No, Companent Quantity  Unit Cost (8]  Total Cost (2]
" AT V- h-fl- - =
Fiareen ol - = 1 ESPB266& (NodeMCU) 1 300 300
= I'_",_r.' 2 Flame Sonsor Module 1 120 120
il 3 Buzzer 1 30 30
i
E: F LED (Red 1 10 10
2 D (Red)
=] 33001 Resistor ) 2 4
& SV DC Power Supply 1 300 300
T Connecting YWires 1 Set 50 50
= - . = Tatal Estimated Cost 814/-

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.
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23. REAL TIME ALERT EXAMPLES (BLYNK APP)

1021 <iT
FIRE DETECTION
SYSTEM

24. BLYNK NOTIFICATION EXAMPLES
=) Biynk

Alert: Fire Detected!
Fire Status: 1 (HIGH)

Action: Take Immediate Action

5 siynk

Alert: Fire Detected!
Buzzer Activated
LED ON

B Blynk 10:13

Alert: Fire Cleared!

Fire Status: 0 (LOW)
Systemn Normal

B Blynk 10:17 Al

System Update
All Devices are Online

Manitar ng...

EOLOE il "W . ig-ar
FIRE DETECTION
SYSTEM

alTm
FIRE DETECTION
SYSTEM

Status

NO FIRE

Status

FIRE DETECTED

Status

ALERT!

()

Fire Status
1

Fire Status

0
Fire Detected

in Your Area

LED Buzzer

10:16 AM 10:16 AM

10:15 AM

FEATURES ON APP

& Real-time fire status display. & Monitor system from anywhere.

& Instant LED and Buzzer indication. & Easy and user friendly interface.

® Push notification on fire detection.
NOTE:

Blynk will send instant notifications to mobile when fire is detected

and when system returns to normal.

25. DATA LOGGING EXAMPLE (BLYNK CONSOLE) 26, PERFORMANCE SUMMARY

Time Fire Status (DO) LED Buzzor Naotification Remarks Parameter Result SYSTEM STATUS INDICATORS
10:14:50 LOW (0} OFF OFF No Alert Mo Fire Fire Detection Time 1 -2 Seconds
NO FIRE
10:16:05 HIGH (1) ON ON Alert Sent  Fire Detected Alert Motification Time 1 =2 Seconds St oy Nisrmdl
10:16:06 HIGH (1} ON oM Alert Sent Alert Repeated LED Response Instant
Buzzer Response Instant FIRE DETECTED
10:17:45 LOW (0} OFF OFF Clear Sent Fire Cleared Alert Acti
Internet Connectivity Wi-Fi (Stable) ek g
10:18:10 LOW (D) OFF OFF No Alert System Normal
Range Up to Wi-Fi Range CLEAR
OBSERVATIONS: System Reliability High Systern Normal
* Fire sensor output becomes HIGH when fire is detected. Powar Cansumption Fon
= LED and Buzzer turn ON instantly for local alert. NOTE:
* Blynk app receives alert notifications in real time. Cost Low Results may vary depending on
® System returns to normal when fire is removed. Wi-Fi strength and environment.
27. TROUBLESHOOTING GUIDE 28. SYSTEM SPECIFICATIONS
Problem Possible Cause Solution * Microcontroller ¢ ESPE256 (NodeMCLI)
Flame net detested Flame sensor not positioned comectly  Adjust sensor direction towards flame source * Flame Sensor ¢ Infrared Flame Sensor Module
* Alarm : Buzzer (Active), LED (Red)
LEDVBuzzer not working  Wrong wining or loose connection Check connections and component polarity

Mo natification on Blynk
LED ahways OM

Buzzer not sounding

Ilul:l' FI IIl Tﬂkﬂl‘l iEhHE
Sensor autput wire shorted

Faulty buzzer or module

Ch::kw.-f-i, Auth Token and intemet connection
Check wiring and sensor autput

Chack buzzer wiring and test separately

: Wi-Fi (2.4 GHz)

* Communicaticn

* Platform : Biynk loT Cloud

L ':'pt:rﬂ-iil‘lg "-rl‘.||lél§l: s SVDC

App thows offfine

[rterret canmection o Endure stable Wi-Fi connection

29. CONCLUSION

The leT based Fire Detection and Alert System successfully detects fire
using flame sensor and sends instant alerts.

The system triggers local alarm using LED and buzzer for immediate
warning.

Real-time notifications are received on mobile through Blynk App.

It can be used for home, office, industries and forest safety.

The project is cost effective, easy to implement and reliable.

This system helps in early fire detection and minimizes damage.

* Power Supply 3V DT (USE Adupten/Power Back) [
* App Support : Android & 105
. thge ¢ Up to Wi-Fi l‘.:n-.nefag_e

30. REFERENCES

Blynk Documentation - docs.blynk.io

ESPB266 (NodeMCU) Datasheet - espressif.com
Flame Sensor Moadule Datasheet

Arduinoe IDE Decumentation - arduine.ce

loT with ESPB266 - Internet of Things, Academic Books
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APPLICATIONS

C ORI R AR R R R R R R AR R R R

# =

Forest Fire
Monitoring

O S S N

Educational

L

NOTE:

+ Ensure proper ventilation and safety during testing.

* Do not expose flame sensor to excessive heat for long time.

* Use 5V requlated power supply for stable operation.

+ This project is for educational and demonstration purpose only.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.
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10T SMART PARKING SLOT
N~ MONITORING SYSTEM

Smart Parking for Smart Cities

The loT Smart Parking Slot Monitoring System helps @ To monitor parking slot availability in real-time.
drivers find available parking slots in real-time and

reduces traffic congestion in crowded areas. @ To display the slot status on a mobile application.

i i . ; ’ IR/ Lllt 12C LCD Displ

It uses Ili".fi.lll:rasnm: sensors to detect vehicle ® To reduce traffic and time spent in searching San;:t:m: {1&:2]5p ay
presence in each slot and updates the data on a for pavking
cloud platform. Users can view live slot availability P
on a mobile app (Blynk) and navigate to free slots ® To optimize parking space utilization. _— m q
quickly, saving time, fuel and improving urban : : Wi-Fi Module i |
Sarlinig inaRagemsnt ® To prmr.u:ie a low-cost and scalable solution for (Built-in ESP32) LEDs (Red/Green) = M

smart cities.

Power 5
(SV :EPEY Jumper Wires

4. SYSTEM BLOCK DIAGRAM 5. WORKING PRINCIPLE

— 6. PARKING LOT OVERVIEW
o ( 1. IR/URtrasonic sensors are installed at

]

Slot 1 LCD Display
| IR Sensor r : (Local Display) each parking slot tn detect the presence ENTRY * P . EXIT m
= or absence of vehicles. 2 -
Slot 2 2. Wh hicle is detected, th IE
[ - en a vehicle is detected, the sensor
IR Sensor ESP32 ’ Buzzer J sends a signal to the ESP32,
' : Microcontroll
| : = 3. ESP32 processes the data and updates
L ] > —p LED Indicators the slot status.
- Slot Stat
L IHE::'::: l . Gle " 4. The status is displayed on the LCD
L '_J screen and LEDs (Green = Free,

Red = Occupied).
Data is sent to the cloud via Wi-Fi.

n

o

Users can view real-time slot availability
on the Blynk mobile app.

7. If all slots are full, buzzer alert can be
activated at the entrance. . — FREE

@ = OCCUPIED

8. MOBILE APP DASHBOARD (BLYNK)

(Blynk)

(=) .
“;;““:’;' i ﬁ Real-time
ot Wl
| pspa2 € SMART PARKING Slot Status
P 'DE'u' Emnm :
IR Sensor i 12CLCD 16x2 A Stk Live Count of
(Slet 2) - - W A ]J.I Available Slots
. : 2200
1 e ﬂ FREE @ History
E i - Green LED (Optional)
H = l 2200 I_."L OCCUMED
IR Sensor v ek : FREE
i 5@ —4 ‘ Alerts &
it e GO -1- IJ1 & é -. Oitzzar FREE Motifications
= ] User Friendly
POWER SUPPLY fl 005 am -~ N @B Interface
9. APPLICATIONS 10. ADVANTAGES 11. PARAMETERS MONITORED 12. SOFTWARE & TECHNOLOGIES
@ Shepping Malls + Real-time monitoring of parking slots Q Slot Occupancy Status +» Hardware . ESP32, IR Sensors
Office Buildings »" Reduces traffic congestion {EceupisT it ead) + Software :  Arduino IDE
9 Airports v Saves time and fuel 0 Total Available Slots * loT Platform  :  Blynk loT Cloud
0 Hospitals r i : e
«" Easy to install and maintain ) + Mobile App :  Blynk (Android / iOS)
@ Universities / Colleges H Total Occupied Slots ]
v Improves parking space utilization * Language : €/ C++ (Arduino)
Smart Cities i
illa s o Loaw aosrand-scalabis @ Last Updated Time + Communication :  Wi-Fi (TCP/IP)
@. Residential Complexes
@. Public Parking Areas v Environment friendly ﬁ Alerts (All Slots Full) * Database : Blynk Cloud
13. FUTURE SCOPE 14. SYSTEM FEATURES 15. CONCLUSION
B ntaqration Wit eigits’ paynent Seteave _ L _ The loT Smart Parking Slot Monitoring System

for utomated perking. /- (R . provides an efficient, reliable and low-cost solution
> ;"mﬂsﬁ F;Ia'.c; E:v:ﬁnn?:tmn (ANFR) ﬁ | ‘ “ | , to modern parking challenges. It helps in better
e T = - \ / / management of parking resources, reduces urban

» Dynamic pricing based on demand. congestion and enhances user experience.

» Integration with navigation apps
(Google Maps, Waze).

» Solar powered smart parking system.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.

loT Based Real-time Cloud Data Mobile App Energy
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|0T SMART GARDEN IRRIGATION SYSTEM

Sy

To design and implement an loT based

Smart Garden Irrigation System that

manitors soil moisture and automatically

controls the water pump to maintain
optimal soil moisture level using Blynk

App.

2. OBJECTIVES

Monitor soil moisture in real-time.
Automatically control water pump

based on moisture level.

Provide remote monitoring and

manual control using Blynk App.
Save water and improve plant health.

Make the system low cost, efficient

and easy to use.

3. SYSTEM OVERVIEW

The system uses a Soil Moisture Sensor
to measure the moisture level of soil.
ESP8266 (NodeMCL) reads the sensor
value and sends data to Blynk Cloud.
Based on the moisture level, the water
pump is automatically turned ON or OFF.
The user can also monitor and control the

pump manually through Blynk App from

USING BLYNK APP

4. BLOCK DIAGRAM

SOIL MOISTURE
SENSOR

o i o

ES5PB266

T
™ ....::. .
f o R PR
= | (i - 4
- [ E == L > e

RELAY MODULE
5. CIRCUIT DIAGRAM
ESPB266
(NODEMCLY)

S50IL MOISTURE

SENSOR

anywhere,

GMD

SV DC

POWER SUPPLY

BLYNK
CLOUD

WATER PUMP

USING ESP8266 (NodeMCU), SOIL MOISTURE SENSOR AND PUMP

—
0

BLYNK APP
(MOBILE)

ﬂbﬂ‘g

GARDEN

6. COMPONENTS REQUIRED

AC SUPPLY

1

WATER PUMP

7. LIST OF 10T PROJECTS

10. APPLICATIONS

S.No.

—

0 SR R R B W

B e T |
Ll ee Al 1 L R

&

&l

&

Project Title
loT Home Light Control Using Blynk
laT Smart Temperature Monitoring System
loT Smart Water Level Monitoring
IoT Rain Alert System
loT Gas Leakage Detection and Alert
T Smart Door Lock Menitoring
loT Motion Detection and Security Alarm
loT Smart Garden Irrigation System
loT Smart Street Light System
loT Weather Monitoring Station
loT Smart Energy Meter Monitoring
loT Fire Detection and Alert System
loT Smart Parking Slot Monitoring
IaT Smart Plant Health Monitoring

loT Patient Health Monitoring System

Home Gardens
Terrace Gardens
Greenhouses
Agriculture

Murseries

11. ADVANTAGES

Automatic irrigation control.

Reduces water wastage.

00000

Cost effective and efficient solution,

Main Components
ESP826&/ESP32, Relay, Bulb
ESPB26&/ESP32, DHT11/LM35
ESPA264/ESPI2, Water Level Sensor
ESP8266/ESP32, Rain Sensor, Buzzer
ESPE264/ESP32, MQ-2 Sensor, Buzzer
ESP8266/ESP32, Reed Switch
ESP8266/E5P3L, PIR Sensor, Buzzer
ESPB264/ESP32, Soil Moisture, Relay, Pump
ESP82566/ESP32, LDR, Relay, LED
ESPB2646/ESP32, DHT11, LDR, Rain Sensor
ESPa266/ESP32, AC5712 Current Sensor
ESP3266/ESP32, Flame Sensor, Buzzer
ESP8264/ESP32, IR Sensar, LEDs
ESP8266/ESP32, Soil Moisture, DHT11
ESP8266/ESP32, Pulse Sensor, LM35

A
A

@2 Real-time soil moisture monitoring.

S.No.

Component Quantity
ESP8266 (NodeMCL) 1
Soil Moisture Sensor 1
1 Channel Relay Module 1
Water Pump (5V / 12V) 1
5V Power Supply 1
Connecting Wires Several

ﬁ Automatic pump ON/OFF based on moisture level.

ﬁ Remote manitoring and manual control via Blynk App.

ﬁ Saves water and improves plant health.

E Woarks from anywhere with internet.

@ Low power consumption and easy to install.

9. ELYNK APP OVERVIEW (EXAMPLE)

T

& Smart Garden Irrigation

Soil Moisture (%)

45 %

Pump Status

ON

12. SAFETY PRECAUTIONS

Use proper power supply.

Ensure correct connections

before switching ON.

Remote access and monitoring.

A
&

Improves plant growth.

Keep the system away from
water splashes.

Use fuse or protection for pump

and circuits.

DISPLAYED DATA

# Sail Moisture [9%)
+ Pump Status (ON/OFF)

¢« Manual Contral Buttons
{(PUMP OMN / PUMP OFF)

NOTE:
¢ Moisture = Set Level
— Pump ON

¢« Moisture 2 Set Level
-+ Pump OFF

13. FUTURE SCOPE

=

+ 4 43 3

Add rain sensor for smart control.
Add water flow sensor.
Integrate with solar power.

Data logging and analytics.

Multi zone irrigation system.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.



14. CIRCUIT CONNECTIONS (DETAILED) 15. ARDUINO CODE (USING BLYNK LIBRARY)

d#define BLYNK TEMPLATE_ID FTMPLX XX
SOIL MOISTURE R 008 1 CHANNEL WATER PUMP = #define BLYNK_TEMPLATE_NAME "Smart Garden Irrigation”
SENSOR (NODEMCU) RELAY MODULE (5V /12v) #define BLYNK_AUTH_TOKEN "Your_Blynk_Auth_Token”

include <ESPEZEEWiIFi_h=
#inelude <BlynkSimpleEapB266.h>

char ssgid(] = "YOUR_WIFI_SSID"7; BLYME VIRTUAL PIMNS
char pass[] = "YOUR_HIFI_ PASSWORD®:
Hdefine MOISTURE_FIN AD Ff Analog pin for =o0il moistura V Pin Function
ddafine PUHP_PIN D1 A DI to Relay IH |
#define MOISTURE_THRESHOLD 45 // Threshold percentage VD Soil Moisture %
BlynkTimer timer;
Fl
AC SUPPLY . Ve urnp Stetis
volid sendDatal) | {0 = OFF, 1 = ON)
(230V) int moistureValue = analogRead{HOISTURE PIN);
5v [ T int modsturePercent = map{moistureValue, 1023, O, O, 100};
l l Blynk.virtualWrite(vl, moisturePercent);
SV DC GNO : " if (moistureParcent ¢« MOISTURE THRESHOLD) {
POWER SUPPLY digltalWrite(PUMP_PIN, LOW); // Pusp ON NOTE:
Blynk.virtualWrite{Vl, 1); = Update Wi-Fi 551D,
1 eloa {
digitalWrite (PUMP_PIN, HIGH); // Pump OFF Password andBlynk
NOTE: Blynk, virtualWrite (V1, 0); Auth Token.
* Connect all GND pins together. . } * Moisture threshold
» Use 5V power supply (1A or above) for stable operation. can be modified in
vodd aetupl) |
: code,
* Relays and pump should be connected as per safety guidelines. Sarial.begin(113200};
proliode [FURME_PTH, 'OUTPUT.) « Blynk will shew real-

digitalWrite(PUMP_PIN, HIGH);
Blynk.begin(BLYME_AUTH TOKEM, ssid, pass);
timer.setInterval(2000L, sendData); // Send data every 2 sec manual control,
}

vaid leop() {
Blynk.mun() ;
} timer.runl};

16. SOIL MOISTURE SENSOR MODULE 17. BLYNK DASHBOARD (EXAMPLE)

21 i T

time data and allow

Pin Description  Smart Garden [rrigation Widget Function
AD Analog Output (Moisture Level) Gauge Displays Soil Moisture (%)
Do Digital Qutput (Threshold) LED Shows Pump Status (OMN/OFF)

vCC 3.3V - 5v h Button Manual Pump ON
GMND Ground Button Manual Pump OFF

0% 100

Pump Status

ON

Working:

FEATURES ON APP

The sensor detects moisture in soil. When soil is dry, output is LOW. ' Real-time soil moisture monitoring.
' Manual control of pump (ON/OFF).

W'  Automatic contrel based on threshald,

When soil is wet, output is HIGH. Analog output gives moisture level.

+" Instant status update and notifications.

18. TEST RESULTS 19. SYSTEM OPERATION FLOWCHART

Pump Status

Test No. Seil Condition  Moisture (%) LED Blynk App  Result Turn ON
(Auta) itiali YES
Initialize Rasd Soil Rt Pump
1 Very D 18% ON ON Purmp ON PASS ——
2 Dy 3% &l Qi Pump ON PASS . ; Connect to Vihus (45%)7 on Blynk App
3 Moist 48% OFF OFF Pump OFF  PASS Wi-Fi & Blynk
NO
a Wet 65% OFF OFF Pump OFF PASS Jv
5 Very Wet B2% OFF OFF Pump OFF PASS Turn OFF
QOBSERVATIONS pne
+ System sutomatically turned ON pump when moisture < thresheld (45%). L::d:;i:::: » .. REPEAT

# Pump tumed OFF when maisture = threshold.
= Blynk app displayed correct real-time values,

20. TROUBLESHOOTING GUIDE 21. SYSTEM SPECIFICATIONS

Prablam Possible Cause Solution * Microcontroller :  ESPE2&S (ModeMCL
Mo data on Blynk App WI-Fi nat connected / Wrong Token  Chack Wi-F: and Blynk Auth Token * Soil Moisture Senser  :  Capacitive / Resistive Type
Meisture reading not comect  Semsor not inserted properly / Dry sell | Insert sensor properly and warter the soll * Relay Module : 1 Channel {5V)
Water P v SV A1V DC

Pump not switching ON Relay wiring issue / Power issue Check relay connctions and power supply T L

= Communication = Wh-Fi (2.4 GHz)
Furnp always ON Threshold value too high Audjust throshold in code and test

* Platform : Blynk loT Cloud
App shows offline Imtesnet connection lost Engasre stable WI-Fi connection

+ Operating Vaoltage o VDO
MNOTE: Calibrato the mcisture sensor for accurate results, * Powar Supply = BV DC (1A Adapter / Pawar Bank)
Koep the system in protected area from rain and sun, = App Support s hndroid & Q5

= Range ; Up to Wi-Fi Coverage

22. CONCLUSION T e T e e e e e T I e %
et APPLICATIONS ! NOTE:

|

w* Thae loT Smart Garden Irrigation System meniters soil moisture in real-time I - u

and automates the water pump based on the moisture lavel, i g i £ e e pnwar I‘“'PP'!""
W' I provides both automatic and manual control through the Bhynk App. : " I * Ensure correct wiring before
powWer M.
w' The system helps in saving water, time and improves plant health. : Home Gardens Tarrace Gardens Greenhosuas I ring Q
: ) £t I I + Keep the systermn away from

W' It s cost effective, easy to implemeant and user friendly, I ; : et e

w’ This project can be extended for mult-zong imigation and weather based contral, I r"_-‘u h'—- I & Thia pmject PR SR SOt
i r :
i Agriculture Murserias Landscaping | and demonstration purpose only.

S D o
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23. REAL TIME MONITORING EXAMPLES (BLYNK APP)

PESE i T .

Smart Garden Irrigation

Sodl Moisture (5]

25%

DRY

Pump

ON

] & e

Daehicard Hezdowry Laliinga

10:30 AM

AT =i T .

Smart Garden Irrigation
Soil Moéstune (%)
L)
48%
Status

NORMAL

Pump

OFF

D =

o (23 &8

Dashbopd  Maiory St

11:15 AM

FEATURES ON APP

@ Real-time soil moisture display.
@ Automatic pump control.

& Manual pump control option.

B T -

smart Garden Irrigation

Sail Moture [%)

82%

WET
Pump

OFF

A £ &

Daabboaed iy Tt

12:05 PM

& Instant status update.
@ Data history and logs.

& Easy and user friendly interface.

25. DATA LOGGING EXAMPLE (BELYNK CONSOLE)

Time Moisture (%)
10:15:20 15
10:30:10 25
10:45:05 35
11:00:12 48
11:15:18 60
11:30:22 T2
12:05:30 g2
OBSERVATIONS:

Threshold (%) Pump Status
45 OnN
45 ON
45 N
45 OFF
45 OFF
45 OFF
45 OFF

Blynk App Remarks
Pump ON Dy Safl
Pump OM Pump Started
Purrg OMN Irrigating

Pump OFF Reached Threshold

Pump OFF Moist Soil
Pump OFF Wet Soil
Purmp FF Viery Wet

= Pump turns ON automatically when moisture < threshold (45%).
= Pump turns OFF when moisture >= threshold.

= Data is logged in Blynk consale in real-time.
* Helps in analyzing soil behavior and water usage.

27. TROUBLESHOOTING GUIDE

Prablam
Neo data on Blynk App
Moisture value not changing
Pump nat turning ON
Pump ahways OGN
App showd affline

Incorrect readings

Possible Cause
Wi-Fi ot connactod £ Wreng Token
Sonsor nat insertod proparly / Dy sail
Rolay wiring issuo / Power Bsue
Threshald value 1o high  Code isue
Internet connsction luat

Sensor dinty / Corraded pins

Selution
Chack Wi-Fi and Auth Token
Insert sensor properly and water so4
Check relay cannections and power
Acpust threshold and check code
Ensure stable WI-Fi connaetion

Claan sensor and chack connactions

MOTE: Regularly clean the sensor and check the wiring connections

to get accurate results,

29. CONCLUSIONS

s

in real-timaa.

L5 R0 .

based irrigation,

The loT Smart Garden [rigation System efficiently monitors soil moisture

It automatically controls the water pump based on the moisture level,
Real-time data is displayed on Blynk App with instant notifications.
This system helps in saving water, time and improves plant health,
It is cost effective, easy to implement and scalable for multiple zones.

This project can be extended with weather data, solar power and Al

31. HARDWARE SETUP PHOTO (REFERENCE)

© ——

Hame Gardens

N:: El' e -\m |

E Blynk

Smart Garden Irrigation

Alert: Soil Moisture is LOW (25%)
Pump turned ON

24. BLYNK NOTIFICATION EXAMPLES

10:30 AM

B Blynk 11:15 AM
Smart Garden Irrigation
Infa: Soil Moisture is NORMAL (48%) w
Pump is OFF

5] siynk 12:05 PM
Smart Garden Irrigation
Info: Soil Moisture is WET (82%) 6
Pump is OFF

B Blynk 12:05 PM

Smart Garden Irrigation

System Update o
All Devices are Online

Blynk will send instant notifications to mobile when soil moisture

NOTE:

changes or when pump status changes.

26. PERFORMANCE SUMMARY

Paramatar

Moisture Detection Range

Threshold Accuracy

Pump Response Time

Data Update Interval

Wi-Fi Connectivity
Blynk Data Sync
Manual Cantral

System Reliability

Powar Consumption

Cost

Result SYSTEM STATUS INDICATORS
0% - 100%
DRY (Low Moisture)
+ 2% Moisture < Threshold 6
1 -2 Seconds Pump ON
25 d
i NORMAL (Optimal)
Stable Moisture = Threshald "
Real-time Pump OFF
Werking WET (High Moisture) _‘
High Moisture > Threshold ‘ ‘
Pump OFF
Low
Low NOTE:

System performance depends on Wi-Fi
strength and sensor conditions.

28. SYSTEM SPECIFICATIONS

Microcontroller

Soil Moisture Sensor

Relay Module
Water Fump
Power Supply
Communication
Platform
Operating Veltage
App Support
Range

APPLICATIONS

555

Terrace Gardens

¢ ESPE2&6E (ModaMCLU)

=

: Capacitive / Resistive Type
¢ 1 Channel (5V)

: V12V DC

: 5V DC {USB Adapter / Power Bank)
¢ Wi-Fi (2.4 GHz)

: Blynk laT Cloud

: SV DC

: Android & i0OS

i Up to Wi-Fi Coverage

e e N 30. FUTURE SCOPE

Multi zone automatic irrigation,

Data analytics and report generation.

@ = Integrate with weather forecasting APls.
= Al based irrigation scheduling.
Gresnhosues =  Solar powered irrigation system.
o = Add pH and temperature sensors,
w ]/ -
-
-

Landscape Irrigation
——————————————————————————————————— - = Mobile app with advanced controls.

32. COST ESTIMATION

|
|
I
|
|
|
|
i
|
|
|
|
!
: Voice assistant integration.

5.Mo, Componant Chuantity Unit Cost [T) Total Cost [¥)
1 ESPE2SS (NodeMOL) 1 200 00
2 Soil Moisture Sonsor 1 120 120
3 1 Channal Relay Module 1 90 20
4 Water Pump (5V/12V) 1 250 250
5 5V DC Power Supply 1 00 apo
& Connecting Wires 1 Set 50 50
Total Estimated Cost 1110/-

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.



|0T SMART GARDEN IRRIGATION SYSTEM

Sy

To design and implement an loT based

Smart Garden Irrigation System that

manitors soil moisture and automatically

controls the water pump to maintain
optimal soil moisture level using Blynk

App.

2. OBJECTIVES

Monitor soil moisture in real-time.
Automatically control water pump

based on moisture level.

Provide remote monitoring and

manual control using Blynk App.
Save water and improve plant health.

Make the system low cost, efficient

and easy to use.

3. SYSTEM OVERVIEW

The system uses a Soil Moisture Sensor
to measure the moisture level of soil.
ESP8266 (NodeMCL) reads the sensor
value and sends data to Blynk Cloud.
Based on the moisture level, the water
pump is automatically turned ON or OFF.
The user can also monitor and control the

pump manually through Blynk App from

USING BLYNK APP

4. BLOCK DIAGRAM

SOIL MOISTURE
SENSOR

o i o

ES5PB266

T
™ ....::. .
f o R PR
= | (i - 4
- [ E == L > e

RELAY MODULE
5. CIRCUIT DIAGRAM
ESPB266
(NODEMCLY)

S50IL MOISTURE

SENSOR

anywhere,

GMD

SV DC

POWER SUPPLY

BLYNK
CLOUD

WATER PUMP

USING ESP8266 (NodeMCU), SOIL MOISTURE SENSOR AND PUMP

—
0

BLYNK APP
(MOBILE)

ﬂbﬂ‘g

GARDEN

6. COMPONENTS REQUIRED

AC SUPPLY

1

WATER PUMP

7. LIST OF 10T PROJECTS

10. APPLICATIONS

S.No.

—

0 SR R R B W

B e T |
Ll ee Al 1 L R

&

&l

&

Project Title
loT Home Light Control Using Blynk
laT Smart Temperature Monitoring System
loT Smart Water Level Monitoring
IoT Rain Alert System
loT Gas Leakage Detection and Alert
T Smart Door Lock Menitoring
loT Motion Detection and Security Alarm
loT Smart Garden Irrigation System
loT Smart Street Light System
loT Weather Monitoring Station
loT Smart Energy Meter Monitoring
loT Fire Detection and Alert System
loT Smart Parking Slot Monitoring
IaT Smart Plant Health Monitoring

loT Patient Health Monitoring System

Home Gardens
Terrace Gardens
Greenhouses
Agriculture

Murseries

11. ADVANTAGES

Automatic irrigation control.

Reduces water wastage.

00000

Cost effective and efficient solution,

Main Components
ESP826&/ESP32, Relay, Bulb
ESPB26&/ESP32, DHT11/LM35
ESPA264/ESPI2, Water Level Sensor
ESP8266/ESP32, Rain Sensor, Buzzer
ESPE264/ESP32, MQ-2 Sensor, Buzzer
ESP8266/ESP32, Reed Switch
ESP8266/E5P3L, PIR Sensor, Buzzer
ESPB264/ESP32, Soil Moisture, Relay, Pump
ESP82566/ESP32, LDR, Relay, LED
ESPB2646/ESP32, DHT11, LDR, Rain Sensor
ESPa266/ESP32, AC5712 Current Sensor
ESP3266/ESP32, Flame Sensor, Buzzer
ESP8264/ESP32, IR Sensar, LEDs
ESP8266/ESP32, Soil Moisture, DHT11
ESP8266/ESP32, Pulse Sensor, LM35

A
A

@2 Real-time soil moisture monitoring.

S.No.

Component Quantity
ESP8266 (NodeMCL) 1
Soil Moisture Sensor 1
1 Channel Relay Module 1
Water Pump (5V / 12V) 1
5V Power Supply 1
Connecting Wires Several

ﬁ Automatic pump ON/OFF based on moisture level.

ﬁ Remote manitoring and manual control via Blynk App.

ﬁ Saves water and improves plant health.

E Woarks from anywhere with internet.

@ Low power consumption and easy to install.

9. ELYNK APP OVERVIEW (EXAMPLE)

T

& Smart Garden Irrigation

Soil Moisture (%)

45 %

Pump Status

ON

12. SAFETY PRECAUTIONS

Use proper power supply.

Ensure correct connections

before switching ON.

Remote access and monitoring.

A
&

Improves plant growth.

Keep the system away from
water splashes.

Use fuse or protection for pump

and circuits.

DISPLAYED DATA

# Sail Moisture [9%)
+ Pump Status (ON/OFF)

¢« Manual Contral Buttons
{(PUMP OMN / PUMP OFF)

NOTE:
¢ Moisture = Set Level
— Pump ON

¢« Moisture 2 Set Level
-+ Pump OFF

13. FUTURE SCOPE

=

+ 4 43 3

Add rain sensor for smart control.
Add water flow sensor.
Integrate with solar power.

Data logging and analytics.

Multi zone irrigation system.

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.



14. CIRCUIT CONNECTIONS (DETAILED) 15. ARDUINO CODE (USING BLYNK LIBRARY)

d#define BLYNK TEMPLATE_ID FTMPLX XX
SOIL MOISTURE R 008 1 CHANNEL WATER PUMP = #define BLYNK_TEMPLATE_NAME "Smart Garden Irrigation”
SENSOR (NODEMCU) RELAY MODULE (5V /12v) #define BLYNK_AUTH_TOKEN "Your_Blynk_Auth_Token”

include <ESPEZEEWiIFi_h=
#inelude <BlynkSimpleEapB266.h>

char ssgid(] = "YOUR_WIFI_SSID"7; BLYME VIRTUAL PIMNS
char pass[] = "YOUR_HIFI_ PASSWORD®:
Hdefine MOISTURE_FIN AD Ff Analog pin for =o0il moistura V Pin Function
ddafine PUHP_PIN D1 A DI to Relay IH |
#define MOISTURE_THRESHOLD 45 // Threshold percentage VD Soil Moisture %
BlynkTimer timer;
Fl
AC SUPPLY . Ve urnp Stetis
volid sendDatal) | {0 = OFF, 1 = ON)
(230V) int moistureValue = analogRead{HOISTURE PIN);
5v [ T int modsturePercent = map{moistureValue, 1023, O, O, 100};
l l Blynk.virtualWrite(vl, moisturePercent);
SV DC GNO : " if (moistureParcent ¢« MOISTURE THRESHOLD) {
POWER SUPPLY digltalWrite(PUMP_PIN, LOW); // Pusp ON NOTE:
Blynk.virtualWrite{Vl, 1); = Update Wi-Fi 551D,
1 eloa {
digitalWrite (PUMP_PIN, HIGH); // Pump OFF Password andBlynk
NOTE: Blynk, virtualWrite (V1, 0); Auth Token.
* Connect all GND pins together. . } * Moisture threshold
» Use 5V power supply (1A or above) for stable operation. can be modified in
vodd aetupl) |
: code,
* Relays and pump should be connected as per safety guidelines. Sarial.begin(113200};
proliode [FURME_PTH, 'OUTPUT.) « Blynk will shew real-

digitalWrite(PUMP_PIN, HIGH);
Blynk.begin(BLYME_AUTH TOKEM, ssid, pass);
timer.setInterval(2000L, sendData); // Send data every 2 sec manual control,
}

vaid leop() {
Blynk.mun() ;
} timer.runl};

16. SOIL MOISTURE SENSOR MODULE 17. BLYNK DASHBOARD (EXAMPLE)

21 i T

time data and allow

Pin Description  Smart Garden [rrigation Widget Function
AD Analog Output (Moisture Level) Gauge Displays Soil Moisture (%)
Do Digital Qutput (Threshold) LED Shows Pump Status (OMN/OFF)

vCC 3.3V - 5v h Button Manual Pump ON
GMND Ground Button Manual Pump OFF

0% 100

Pump Status

ON

Working:

FEATURES ON APP

The sensor detects moisture in soil. When soil is dry, output is LOW. ' Real-time soil moisture monitoring.
' Manual control of pump (ON/OFF).

W'  Automatic contrel based on threshald,

When soil is wet, output is HIGH. Analog output gives moisture level.

+" Instant status update and notifications.

18. TEST RESULTS 19. SYSTEM OPERATION FLOWCHART

Pump Status

Test No. Seil Condition  Moisture (%) LED Blynk App  Result Turn ON
(Auta) itiali YES
Initialize Rasd Soil Rt Pump
1 Very D 18% ON ON Purmp ON PASS ——
2 Dy 3% &l Qi Pump ON PASS . ; Connect to Vihus (45%)7 on Blynk App
3 Moist 48% OFF OFF Pump OFF  PASS Wi-Fi & Blynk
NO
a Wet 65% OFF OFF Pump OFF PASS Jv
5 Very Wet B2% OFF OFF Pump OFF PASS Turn OFF
QOBSERVATIONS pne
+ System sutomatically turned ON pump when moisture < thresheld (45%). L::d:;i:::: » .. REPEAT

# Pump tumed OFF when maisture = threshold.
= Blynk app displayed correct real-time values,

20. TROUBLESHOOTING GUIDE 21. SYSTEM SPECIFICATIONS

Prablam Possible Cause Solution * Microcontroller :  ESPE2&S (ModeMCL
Mo data on Blynk App WI-Fi nat connected / Wrong Token  Chack Wi-F: and Blynk Auth Token * Soil Moisture Senser  :  Capacitive / Resistive Type
Meisture reading not comect  Semsor not inserted properly / Dry sell | Insert sensor properly and warter the soll * Relay Module : 1 Channel {5V)
Water P v SV A1V DC

Pump not switching ON Relay wiring issue / Power issue Check relay connctions and power supply T L

= Communication = Wh-Fi (2.4 GHz)
Furnp always ON Threshold value too high Audjust throshold in code and test

* Platform : Blynk loT Cloud
App shows offline Imtesnet connection lost Engasre stable WI-Fi connection

+ Operating Vaoltage o VDO
MNOTE: Calibrato the mcisture sensor for accurate results, * Powar Supply = BV DC (1A Adapter / Pawar Bank)
Koep the system in protected area from rain and sun, = App Support s hndroid & Q5

= Range ; Up to Wi-Fi Coverage

22. CONCLUSION T e T e e e e e T I e %
et APPLICATIONS ! NOTE:

|

w* Thae loT Smart Garden Irrigation System meniters soil moisture in real-time I - u

and automates the water pump based on the moisture lavel, i g i £ e e pnwar I‘“'PP'!""
W' I provides both automatic and manual control through the Bhynk App. : " I * Ensure correct wiring before
powWer M.
w' The system helps in saving water, time and improves plant health. : Home Gardens Tarrace Gardens Greenhosuas I ring Q
: ) £t I I + Keep the systermn away from

W' It s cost effective, easy to implemeant and user friendly, I ; : et e

w’ This project can be extended for mult-zong imigation and weather based contral, I r"_-‘u h'—- I & Thia pmject PR SR SOt
i r :
i Agriculture Murserias Landscaping | and demonstration purpose only.

S D o

Dr V Purandhar Reddy, Narsimha Reddy Engineering College, Hyderabad.



oT PATIENT HEALTH () =

MONITORING SYSTEM

Real-time Health Monitoring | Anytime, Anywhere

SMART HEALTH
=MART LIFE

$ 98.

Bty Terepainatas

A

1. ABSTRACT 2. OBJECTIVES ® 36.6-
The loT Patient Health Monitoring System ® To monitor vital health parameters in real-time. ey

enables continuous monitoring of wvital
signs such as Heart Rate, S5p0O., Body L
Temperature and ECG (optional) in real-
time. The data is transmitted to the cloud

To upload patient data to cloud for remote access.

@ To provide alerts in case of abnormal readings.

. -t ' MAX30102 LM35
using ESP32 Wi-Fi module and can be ® To enable doctors/caregivers to monitor patients E?FEE (Heart Rate & 5p0;) {Temperature ECG A_[IEEEZ
h Wi-Fi Module (Optional)
accessed by doctors and caregivers remotely. Sensor) Sensor)
through a mobile app (Blynk). The system
helps in early detection of health issues @ To build a low-cost, portable and accurate
and provides timely medical assistance. health monitoring system. @ 4
0.96" OLED Li-ion Battery | Wi
Display B2 (3.7V) .
4. 5YSTEM BELOCK DIAGRAM 5. WORKING PRINCIPLE 6. CIRCUIT DIAGRAM
0.96" OLED Display
, MAX30102 R g
OLED Display o Sensors collect the patient's vital (SPO; & Heart Rate) = sCL
MAX3I0102 (Real-time Data) gigng,, o DA
Heart Rate _a :ﬂ‘;
& SpO; Sensor G ESP32 reads the sensor data and -
Buzzer processes it
E " (e -
faiaE _ ' e Data is displayed on OLED in real-time. ‘| EsP32 Buzzer
Temperature — ol = — ] . . | DEVKITWI | o >+
Sensor . A Wi-F - a E:I':! lii_e_n;m cloud server (ThingSpeak) - it
A g i,
. (Internet)
ADBI22 =i . : D:}ctnrsfm_mgi!.rcrs. can view data on
ECG Sensor [ Blynk mobile app.
(Optional) ' ; Power Su
T Cloud Server if any parameter crosses the set (3.7V Eaﬁl:f:r.;'
= (ThingSpeak) threshold, an alert is triggered ot
Power Supply (buzzer + app notification).

7. MOBILE APP DASHBOARD (BLYNK)

8. PIN CONNECTIONS
T I

9. PARAMETERS MONITORED

Heart Rate (BPM)

MAX3DT102 VIM 3.3V Power Eupply'
| < Patient Health Monitor Real-time Monitoring MAXIOT02 GND GMD j Ground ' Monitors the number of heart beats per
e MAX30102 SCL 22 12C Clock ria
- MAXIDID2 SDA 21 12C Data
¥ 72 M- Historical Data Graphs P e Tt
i LM35 VOUT 34 Analog Input SpO; (%)
Q 98 Alerts & Notifications LM35 ViCC 3.3V Power Measures the oxygen saturation level
LM35 GND GND Ground in the blood.
- ADB232 QUTPUT 32 Analog Input
an W E:I:"“: """;““ ADE222 LO+ 25 Lead Off Detect
¢ 36.6 ik ADB232 LO- 26 Lead Off Detect @L Body Temperature (°C)
i o ADB232 3.3V 3.3V Power : 7
R User Friendly Interface ADB232 GND GND Ground Mﬂmtﬂ.m e I e LI of
the patient.
QLED SCL 22 I2C Clock
i QLED SDua 21 12C Data
NORMAL MhRsEr Acte OLED vCC 3.3V Power ECG (Optional)
& m L‘l & :'LEE o e G_m:und “{V' Monitors electrical activity of
R e Ho e 8 uzzer + 27 Digital Qutput the heart.
Buzzer - GMND Ground

10. SOFTWARE REQUIREMENTS 11. APPLICATIONS 12. ADVANTAGES 13. FUTURE SCOPE

Home Healthcare

ia

L

Adafruit_Sensor.h
Adafruit_MAX30105.h

Data storage & history analysis Edge computing for faster decision making

</>

Fitness & Wellness Tracking

» Arduino IDE (Code Development) 21 Remote Patient Monitoring +" Real-time health monitoring » Integration with Al for disease prediction
¥» Blynk loT Platform (Mobile App) @ Elderly Care v Remote access from anywhere » Addition of more sensors (BF, Glucose, etc.)
» ThingSpeak (Cloud Server) @ Hospitals & Clinics v Early detection of abnormalities » Integration with Electronic Health Records (EHR)
» Libraries: s + Reduces hospital visits » Voice assistant & SMS alerts

* Wire.h (12C Communication) E% Emergency Services I ” . . —

« MAX30105.h [;! v Cost-effective and portable ¥ Wearable device with loeng ery life

v >
P 2

¥
06

Alerts for critical conditions

14. TESTING & RESULTS 15. CONCLUSION

" All sensors tested for accuracy. oL i il | Test Reading | gEALUE The laT Patient Health Monitoring System provides a reliable, m
: Heart Rate (BPM) &0 - 100 72 Mormal real-time and cost-effective solution for continuous monitoring
¥ Qe it e clius suctoniiully, Sp0, (%) 95 - 100 98 - of vital signs. It helps in early detection of health issues and v
+" Real-time data viewed on Blynk app. e enables timely medical intervention, improving patient care
w" Alerts triggered on abnormal values. b ot Sl Wi L s . AN
ECG (mV) Mormal Wave ~ Normal “Better Monitoring, Better Care,

w" System is stable and portable.
Better Health.”

Smart Health | Smart Future

Project Category: loT & Healthcare

Department of Electronics and Communication Engineering
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