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ARTICLE INFO ABSTRACT 

 In the realm of home automation, the Internet of Things is revolutionizing how 
households operate by interconnecting devices and systems for enhanced 
convenience, efficiency, and security. The data is gathered by the sensors and sent 
to a host so that it can be processed over the internet. The field of home 
automation is among the most exciting uses of IoT. The fridge is one example of a 
smarter gadget that is used in daily life due to rapid technological advancements. 
The fridge is a key component in the food preservation of modular kitchens and 
shops. There is a need of system which will checks the fridge door is properly 
closed or not. The proposed system will detects the gaps between the fridge doors. 
If there is gap then it will alert the user by giving notification to their mobile. Due 
to which users can avoid excessive electricity consumption and also food spoilage 
can be prevented. 
 
Keywords: IoT, Home Automation, Fridge, Blynk, Node MCU, Magnetic Switch 
Sensor. 

 
1. INTRODUCTION 

 
IoT is a transformative concept that connects physical devices through the Internet, enabling them to share 
data and interact autonomously. The term IoT refers to a concept that facilitates the creation of a wireless 
network between various IP protocols and internet-accessible devices. Things in the IoT refer to devices like 
sensors, microcontrollers, and mobile phones that are connected to a wireless network. In essence, IoT builds 
an ecosystem among devices that makes it accessible remotely [1]. IoT encompasses a wide range of devices, 
from everyday household items to sophisticated industrial tools, all equipped with sensors and network 
connectivity. These devices communicate with each other and with users, facilitating tasks like data exchange, 
device control, and process automation. Key components of IoT include sensors for data collection, connectivity 
technologies like Wi-Fi and cellular networks, data processing and storage capabilities, analytics for insights 
generation, and user interfaces for device interaction. IoT's significance lies in its ability to revolutionize 
industries by enhancing efficiency, productivity, and customer experiences. Despite facing challenges like 
security vulnerabilities and privacy concerns, IoT continues to grow rapidly, offering new business models, 
improved decision-making through data insights, enhanced operational efficiency, and the potential for 
creating innovative products and services across various sectors. IoT, saves time by analysing data gathered 
from sensors and carrying out relevant tasks. The development of home automation systems was aided by the 
assurances given to individuals regarding the security and activities of their homes. Both the user and the 
system's data will be updated regularly [2]. The integration of the IoT into home automation systems 
revolutionizes the way people interact with their living spaces, offering unparalleled convenience, efficiency, 
and security. 
Home automation is about using technology to create a smarter and more responsive living environment. It 
achieves this by interconnecting various devices in your house, like lights, thermostats, appliances, security 
systems, and more allowing them to be controlled and monitored through a central hub or WiFi network. This 
connectivity allows people to operate these devices remotely using smartphone, tablet, or even voice assistants 
granting people the ability to turn on lights, adjust the thermostat, lock doors, or even monitor security cameras 
– all from anywhere. In the last few years, home automation has become more popular. As a result of the rapid 
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advancement of technology, home automation systems have become ever more advanced and intelligent [3].  
Furthermore, some smart devices have built-in sensors that can detect things like motion, temperature, or light. 
These sensors can trigger automated actions, like lights turning on as someone enters a room or the thermostat 
adjusting before anybody arrives home, enhancing convenience and efficiency. Ultimately, home automation 
offers a multitude of benefits. It can increase anyone’s comfort and convenience by allowing remote control of 
the environment. It can improve security through features like smart locks and remote video monitoring. And, 
by optimizing the usage of appliances and lights, it can even contribute to increased energy efficiency in your 
home. Home automation provides an effective use of energy along with a future lifestyle where a person can 
use a smart phone to handle every aspect of their home, including locking and opening doors and turning on a 
TV. However, the expense of having such a system installed is prohibitive, which is a significant reason why 
home automation has not attracted much interest. The installation and configuration of the system are also 
quite complex [4]. By leveraging IoT components like Arduino UNO, ESP8266 Wi-Fi module, and Blynk app, 
users can efficiently manage their homes from anywhere globally. The Blynk app facilitates the creation of 
consumer-facing mobile apps for managing IoT devices effortlessly, offering features like device monitoring, 
data management, and user control while ensuring data security through encrypted communication channels. 
The future of home automation looks promising as IoT technology continues to revolutionize living spaces with 
enhanced connectivity and smart solutions tailored to the needs of homeowners. Any electrically plugged-in 
appliance can be remotely managed in an automated house, or it can be as basic as a cluster of switches. 
Equipment, parts, furnishings, and custom installation are the primary expenses [14]. From autonomous LED 
lighting, power consumption, and waste management systems to infrastructure solutions like PV systems, IoT, 
and smart grid for households, connected technology enables everyone to go green, minimize carbon emissions, 
and reduce pollution [15]. 
The remainder of the paper is organized as follows : Literature review and related work is presented in Section 
2, Section 3 comprises of methodology used for the proposed system; System implementation, the overall 
functioning and results of the system is being discussed in Section 4; The discussion and conclusion of the 
paper is being presented in Section 5. 
 

2. LITERATURE REVIEW 
 
By giving each object a unique identity, the Internet of Things (IoT) can also be thought of as a worldwide 
network that facilitates communication between people, things, and things to things—that is, anything in the 
world. In the so-called Internet of Things, wired and wireless networks are used to connect sensors and 
actuators embedded in real objects, such as pacemakers and highways, frequently utilizing the same addresses. 
To access the Internet, use IP Internet. Massive amounts of data are produced by these networks and sent to 
computers for analysis. When an object has the ability to perceive and communicate with its surroundings, it 
can become an instrument for comprehending complexity and reacting rapidly to it. The revolutionary aspect 
of all this is that these physical information systems are beginning to be implemented now; some even run 
mostly without the need for human involvement. The Internet of Things (IoT) entails networking and encoding 
commonplace items and objects to enable online tracking and individual machine reading. Several wireless 
technologies have been utilized to introduce varying degrees of intelligence into the house, including Bluetooth, 
Wi-Fi, RFID, and cellular networks. These technologies make it possible to sense, control, and transmit data 
remotely. [16]. 
Since 1999, there have been extensive research and development efforts devoted to the application of Internet 
of Things technologies in refrigerators. In addition to tying the refrigerator to the internet, it can solve food 
waste problems and offer the user a number of helpful features. 1999 saw the release of the Electrolux Screen 
refrigerator. Although the device has not yet shipped, users of this networked refrigerator can place online 
purchases for groceries. [6]. In 2000, a Web pad refrigerator by Whirlpool/Cisco was unveiled, allowing 
customers to watch celebrity chefs. Users can look up recipes utilizing the food supplies they currently have by 
using the built-in web browser. The owner of a Whirlpool refrigerator may watch TV, play DVDs, listen to the 
radio, browse the Internet, send and receive emails, and even make phone calls after the refrigerator was 
converted into a multimedia communications center in 2002 [5]. In June 2000, LG unveiled the Internet 
Digital DIOS, the first internet refrigerator in history. An internet refrigerator, also called a smart refrigerator, 
is a refrigerator that has been set up to use barcode or RFID scanning to detect the products it contains and to 
keep track of its inventory [5]. Other manufacturers, like Samsung and Panasonic, also entered the fray and 
developed ideas for integrating cameras inside refrigerators to monitor food spoilage and enable users to check 
on leftovers without opening the door. But because they are so pricey, these refrigerators aren't widely sold. 
Many juice bottles, for instance, are transparent, which acts as a visual cue that a purchase will eventually be 
required. Similarly, transparent vegetable drawers, which hold items that are regularly removed from 
packaging, do away with the need for bar codes for inventory, which previously required the manual entry of 
dates and descriptions. Moreover, the use case of the device alerting users to upcoming purchases is typically 
unsolvable when there are regularly multiple buyers in a household who converse informally. [7]. Using gas 
detectors, PIR sensors, ultrasonic sensors, and GSM technologies, Oyekola developed a wireless remote 
security home surveillance system utilizing IoT and smartphones [19]. 
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3. METHODOLOGY 
 
The IoT-based fridge door alert system aims to deliver a seamless and user-friendly experience, emphasizing 
real-time monitoring, instant alerts. The intuitive interface, accessible through a mobile app or web platform, 
provides users with a clear visualization of the fridge door status and allows for effortless customization of alert 
settings. Scalability is addressed by supporting multiple fridges within a single user account. The system 
promotes customization, reliability, and comprehensive documentation. Block Diagram of the project is shown 
in Figure 3.1. 
 

 
Figure 3.1: Block Diagram of the System 

 
Among the various platforms that are currently available, ESP8266, WiFi, Arduino, and Bluetooth were 
discovered to be platforms on which home automation systems can be used. Proposed system is using ESP8266 
instead of Arduino because the WiFi module on the ESP8266 is pre-installed, and the system are using WiFi 
instead of Bluetooth since WiFi has a wider network range than Bluetooth, which requires installation on the 
outside [8]. The reason these platforms were deemed most appropriate is because, when utilized for project’s 
individual control home automation systems, they are inexpensive, reliable, and easy to use. 
 
3.1. SOFTWARE REQUIREMENTS: 
The software requirements needed for IoT based Fridge Door Alert System. 
 
A) Arduino IDE: 
The Arduino integrated development environment (IDE) is a versatile application compatible with multiple 
operating systems such as Windows, macOS, and Linux. Created using Java programming language, it serves 
the purpose of coding and transferring programs to Arduino-compatible boards. Moreover, through the 
utilization of 3rd party cores, it extends its functionality to support a range of other vendor development boards. 
Figure 3.1.1 shows the interface of Arduino IDE [13]. 
 

 
Figure 3.1.1: Arduino IDE Interface 
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B) Blynk IoT: 
Blynk IoT is a platform that allows you to easily build IoT applications and projects. It provides a user-friendly 
interface and a range of tools and features to connect and control various hardware devices, sensors, and 
actuators. All cloud-based interactions between smartphones and embedded systems are made possible via the 
Blynk server [10]. The Blynk IoT app is shown in Figure 3.1.2 where user can see and receive live updates about 
the system. 

 
Figure 3.1.2: Blynk IoT App Interface 

 
a. HARDWARE REQUIREMENTS: 
The Hardware Requirement needed for IoT based Fridge Door Alert System are: 
 
A) NodeMCU (ESP8266): 
The NodeMCU ESP8266 is a versatile development board designed for IoT projects, boasting integrated Wi-Fi 
capabilities through the ESP8266 microcontroller. With its accessible GPIO pins and support for languages 
like Arduino IDE and Lua scripting, it facilitates seamless interaction with sensors and actuators. Operating at 
3.3 volts and powered by USB or external sources, it serves as an ideal platform for prototyping and 
experimenting in the IoT space, bolstered by a robust community providing ample support and resources. The 
low-cost Wi-Fi chip is one of the advantages of developing the ESP8266 module. The module designed at the 
NodeMCU board has the ability to function on its own. This NodeMCU board's benefits and features make it 
an excellent choice for home automation systems [11]. The Figure 3.2.1 shows NodeMCU ESP8266 component. 
 

 
Figure 3.2.1: NodeMCU ESP8266 

 
B) Magnetic Switch Sensor: 
Magnetic Switch Sensor (MC-38) is used for detection if door is properly closed or not. When they are moved 
apart, they provide a signal that gets supplied to the microcontroller to enable it to carry out the required 
operation. The magnet triggers the sensor. The MC-38 should be placed in important points throughout the 
house in order to give the owner regular alerts [12]. Figure 3.2.2 shows Magnetic Switch Sensor component. 
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Figure 3.2.2: Magnetic Switch Sensor 

 
C) Breadboard: 
In IoT projects, breadboards serve as essential tools for rapid prototyping and testing of circuit designs without 
soldering. They provide a platform for connecting sensors, actuators, and microcontrollers, facilitating the 
creation of temporary circuits for experimentation and development. This flexibility allows IoT developers to 
quickly iterate on designs, troubleshoot issues, and validate concepts before moving to more permanent 
hardware implementations. Figure 3.2.3 shows Breadboard component. 
 

 
Figure 3.2.3: Breadboard 

 
D) Powerbank: 
Powerbanks are integral to IoT projects involving microcontrollers, serving as portable power sources for these 
devices. They enable microcontrollers to operate autonomously without the need for direct mains power, 
enhancing their versatility and enabling deployment in remote or mobile settings. With rechargeable batteries 
and compact designs, powerbanks ensure reliable power supply for microcontrollers, facilitating their 
integration into various IoT applications. Figure 3.2.4 shows Powerbank. 

 
Figure 3.2.4: Powerbank 

 
4. RESULTS 

 
Many of us sometimes by mistakenly do not close the fridge door properly. This makes the fridge to go through 
several issues. The issue of not properly closed door of the fridge includes several reasons that can cause the 
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fridge door not to close properly. These reasons include blockage or damaged gasket or uneven surface or 
damaged hinge and overcrowding due to food items in fridge. These problems can lead to cold air escaping and 
forcing the refrigerator to overwork, introducing serious fridge problems. The proposed system develop’s a 
smart system for detecting if the fridge door is properly closed or not. The sensor is connected to the 
microcontroller to detect the closing of door by checking if circuit is complete or not. WiFi module is used for 
transmitting the data from controller to mobile. The system is using a Magnetic switch sensor for detection of 
closed door. The use of sensor is to mainly detect if the door is close by checking if the magnetic switch sensors 
are closed to each other if they are the circuit is completed and when the sensors are far apart the circuit is 
broken and after a certain duration a alert message is sent to the users. The system can be easily installed by 
attaching the microcontroller to the side of the fridge. The wired part which connects to the microcontroller 
should be installed on the side of the fridge as shown in Figure 4.1 and the other part should be installed on the 
free moving door. Figure 4.1 shows the status of the door being closed in the blynk app. 
 

 
Figure 4.1: When door is closed 

 
When the door is not closed for a certain amount of time the microcontroller passes a message to the user that 
their fridge door has not been closed so they can check on the fridge and can close their fridge on time to avoid 
any food spoilage Figure 4.2 shows the message received by the user when the fridge door is kept opened. 
 

 
Figure 9: When the door is opened 
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Upon detecting an open fridge door, the sensor relays the information to the microcontroller, which initiates 
the alert mechanism. The microcontroller triggers notifications through the connected network, informing 
users of the door status. Users receive alerts on their smartphones or other designated devices, prompting them 
to take corrective action, such as closing the door or addressing potential issues with the fridge. 
 
Potential Applications and Benefits: 
The IoT-based open fridge door alert system offers several applications and benefits, including: 
1. Food Safety: Timely alerts help prevent food spoilage by minimizing the duration of door openings, 

preserving the freshness of stored items. 
2. Energy Efficiency: By reducing unnecessary cooling loss, the system contributes to energy conservation and 

lower utility bills. 
3. User Convenience: Remote monitoring and alerts enable users to stay informed about their fridge status, 

even when away from home, enhancing convenience and peace of mind. 
4. Data Insights: The system may collect data on door opening patterns, enabling users to analyze usage habits 

and optimize refrigerator operations. 
 

5. DISCUSSION & CONCLUSION 
 
In conclusion, the IoT-based fridge door alert system represents a cutting-edge solution that seamlessly 
integrates technology into everyday life. With a focus on real-time monitoring, powerful alert systems, and 
user-friendly interfaces, the project seeks to give users fast access to status updates on their refrigerators. Its 
user-centric design is further demonstrated by the product's dedication to customization, dependability, and 
thorough documentation. Fundamentally, the goal of this project is to completely transform the way consumers 
interact with refrigeration appliances by providing a smart, networked solution that not only overcomes the 
drawbacks of conventional systems but also anticipates the changing demands of a convenience- and tech-
savvy customer base. 
 

6. FUTURE SCOPE 
 
The future scope of the IoT-based fridge door alert system is poised for exciting developments, offering 
opportunities for expansion and integration with emerging technologies. With opportunities for advancement 
and integration with modern technology, the IoT-based refrigerator door alert system is prepared for 
remarkable future expansion. If the project continues to interact with popular smart home ecosystems like 
Google Home and Amazon Alexa, refrigerator monitoring might become a seamless component of whole home 
automation. The system's sustainability may be increased by in-depth study of cutting-edge energy-saving 
technology like energy harvesting or low-power communication protocols. Encouraging appliance 
manufacturers to work with refrigerator manufacturers to integrate IoT capabilities directly into future 
refrigerator models could expedite the process. 
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