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Abstract: Electrical maintenance services have long relied on manual intervention and traditional
methods of client interaction. "Electrofix" proposes a modern, integrated platform combining
electrical service booking with loT-based real-time energy monitoring. The system facilitates on-
demand booking for services such as electrician support, solar maintenance, industrial electrical
care, and access to electrical stores and contractors. Moreover, the loT-based energy monitoring
utilizes Arduino Uno, ESP8266, current transformers, and AC communication modules to provide
users with daily consumption analytics. This approach not only enhances service accessibility but
also empowers users with energy-saving insights, contributing towards smarter energy use and
preventive maintenance.
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I. INTRODUCTION

The electrical service industry plays a critical role in residential, commercial, and industrial
infrastructure. However, traditional electrical maintenance systems suffer from inefficiencies,
including delayed service response, lack of real-time energy monitoring, and fragmented service
providers. These challenges lead to increased downtime, higher energy costs, and poor user
experience. With the rapid growth of Internet of Things (loT) and mobile-based service platforms,
there is an opportunity to revolutionize electrical maintenance by integrating smart energy tracking
with on-demand service solutions. Existing applications like UrbanClap and Houseloy focus solely on
service booking, while loT-based energy monitors (e.g., Sense Energy Monitor) lack service
integration. This disconnect creates a gap in the market for a unified platform that combines real-time
energy analytics with instant electrical service access.

In today’s fast-paced world, the demand for reliable and timely electrical services is higher than ever.
Homeowners and businesses alike require quick access to skilled electricians for various tasks, from
routine maintenance to emergency repairs. The increased public awareness of electrical safety and
decreasing fraud in Stealing of electricity, has led to the development of many mobile applications
that are widely available in online public application stores. The two dominant mobile systems
platforms, Android and iOS, host more than 1000 mobile applications for Electrical Services, all are
providing only small-scale home work. Examples of these applications are: Build ops, Electrician, Quick
Safety etc [2].
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The main applications of wireless sensor networks are emergency systems, control systems,
supervision systems, warning systems and monitoring systems. Energy monitoring systems have
evolved and now measure energy consumption and provide analysis on electrical energy use regularly.
For this, it incorporates an integrated system for data processing and sending data through wired or
wireless media. To ensure continuous monitoring of the electrical parameters onboard, an loT
technology solution is employed. This tool measures and displays the electrical parameters in real-
time, enabling efficient monitoring of electricity demand. The distribution and monitoring of
electricity onboard are managed through Android displays. In case of any problem in this parameter
the notification or alert system generator in mobile application.

The paper is organized in the following order. Section 2 Literature review, section 3 Methodology,
section 4 discusses the experiments under taken and their results, section 5 concludes the paper and
6 References.

Il. LITERATURE REVIEW
Over time, the loT is expected to have significant home and business applications, to contribute to the
quality of life and to grow the world's economy. In this paper the shows generation change after loT
comes in Picture and how the advanced all industry. [1]
An Android Application for Home Services this app is the new trend in the market of on-Demand
applications. With proper market research, inclusion of vital features, followed by appropriate
marketing can make the app successful. By this reference we design our application Figma. [3]
The research of Jose Verela and team is most impactful for our project because this paper publish for
loT based electrical parameter monitoring, they use at a time 2 PZEM sensor for two channels. [4]
Emergent issues are identified across three domains: implementation, value and outcome.
Implementation of big data has worked relatively well but technical and human challenges remain.
The advent of big data has enabled some — albeit constrained — value addition in all areas of
organizational operation: customer billing, fault and loss detection, performance measurement, and
planning. [5]
N. M. Indravasan, Adarsh G, Shruthi C (2018) [An online system for household services] This Paper
describes on the provision of domestic services at the doorstep just with one press. Many services
supplied and the way the ordering and shipping of services takes place. Any user who requires looking
for family benefits through an electronic framework or a portable application may utilize this gadget.
To give a confirmed and approved login module for the clients like assistance searchers, specialist
organizations and the administrator, by giving fitting certifications at the hour of enrolment. [6]

il1l. METHODOLOGY
3.1: Basic Working:
The proposed system is oriented towards the monitoring of electrical parameters in electrical
distribution boxes of buildings with Internet access through Wi-Fi communication. It is also
planned to read and store the information locally. In addition, the information sent to the loT
platform must be registered in a cloud database, so the user can access this information from a
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web server and a mobile application from anywhere. Figure 1 presents the general scheme of the
proposed system.
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Figure 1: General Diagram of the Alternating Current Electrical Parameter-Monitoring System

This section outlines the systematic process undertaken for the design, development, and
validation of the "Electrofix" platform. The methodology consists of two integrated.

(1) Software (Mobile App Ul) Development

(2) Hardware (loT-based Energy Monitoring System) Integration and Development.

Each part was developed and tested separately, then combined to form the final working system.

3.2: Software Development:

3.2.1 Mobile App UI/UX (Figma): Currently, remote monitoring systems are characterized by
portability, and mobile applications are the main method for managing loT applications. In this
proposal, a mobile application is incorporated for the individual supervision of each acquired
electrical parameter, due to the dimensions of the smartphone, which makes it difficult to
visualize multiple data at the same time. By using Figma software we can design Application
interface.

In this application there are two parts, first one is service and, maintenance provide, and second
is analytics of electrocortical parameter which can fetch from “ElectroFix” loT device. Figure
shows two screens of the user interface design for the mobile application; the first screen shoes
the home screen interface in home screen all services which we can provided will be mentioned,
while the second screen shows the analytics of the electrical parameters are presented in two
formats, namely numerical and graphic;
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3.2.2 Arduino IDE: Arduino IDE is a free and Open-source programming environment. With a
community-driven system and simple interface, the program makes it easier to code website and
applications. You do not need to have any technical skills or knowledge to need to have any
technical skills or knowledge to use beginner-friendly software.

In this project use of Arduino IDE for Arduino UNO and ESP8266 Wi-Fi module. These devices are
used as a controller in our “ElectroFix” Device. We can configure this device with the help of
coding in Arduino IDE we use C++ language for coding. In this device configure ESP8266 for fire-
base communication.

3.2.3 Firebase Integration: Firebase was bought by Google. Its name continues as a set of
backend cloud computing services and application development platforms provided by Google.
In this project, Firebase is used to store electrical parameters such as voltage, current and power
factor. These parameters are measured by the ElectroFix device with the help of AC
communication module. The measured data is sent to the Arduino UNO, where it is processed
and then transmitted to the ESP8266. The ESP8266 sends this real-time data to firebase, which
stores it for further use.

3.3: Hardware Development:

3.3.1 Connection Diagram: The given figure shown the connection diagram of hardware
components. The Arduino Uno is brain of the device all the controlling is done by the
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microcontroller. In PZEM-004 RX, TX, 5V and GND pins are connect to same pin of Arduino same
time the other side is connect to out pin socket with current sensor. The LCD display Data pin
from 0-7 is connect same to the data pin of Arduino this data pins is responsible for share real
time data to the display and give result in LCD. ESP8266 RX and TX pin is connect to same RX and
TX pin of Arduino for send data to the cloud.

Table 1: Hardware Components

Components Specification

Microcontroller (Arduino ATmega328P, 5V operating voltage, 14 1/0 pins,

UNO) Weight: 25 g.

ESP8266 NodeMCU WiFi 32 bit, 3.3V operating voltage, Micro USB,11 I/O pins.
Module

PZEM-004 AC

_ 80-260 V AC, 0-10A Current, 9600bps Bound rate.
Communication

Model name: SDCB1602-01, Display Size: 16x2,

LCD Display Operation Voltage: 3.3V

7 segment Display
=
o © ‘
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Figure 2: Circuit Diagram

3.3.2 Working of Hardware: The basic working of Hardware is simplified in Figure 1, when this
loT device is connect to the any particular application like Daily consumption of houses, costly
machine monitoring, safety purpose etc. the AC communication calibrate the all parameters like
Voltage, Current, Power factor and frequency continuously and send to the microcontroller this
process is called “Data Acquisition and processing “. This data given by AC Communication device
is read by Arduino and send to the ESP8266 nodmcu Wi-Fi module and LCD Display, this process
is called “Data reading and Sending”.
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ESP8266 is not only Wi-Fi module but only work as microcontroller we can add SD card to save
the data if needed, this process is called “Data Storing”. As the all work done by loT device, the
send data by ESP8266 is go to Firebase ( loT platform). Every 2-5min delay the data is come to
cloud platform and send to mobile application.

LCD Display

. —y and Wifi
———————

Figure 3: Block Diagram of Working of Hardware

IV. RESULTS AND DISCUSSION
In the result and discussion is divide into two part 1st for ElectroFix application Ul Design and 2nd is
output of loT device (hardware Device).

4.1: Screenshot of Application Ul/UX Design:

This screenshot of the “ElectroFix” application for booking services and daily analytics view. From
Figure 3 to 5 are the some screenshot of application view.

4.1.1 Login Page:

Hello User !

Signup For Better Experience

Full Name

User Name

— Email

snehal@user.com

Password

Contact Number

SIGNUP

Already have an account? Sign In

Figure 4: Login Screen
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4.1.2 Electrician Booking Screen:
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Figure 5: Electrician Booking Window

4.1.3 Analytics Screen:
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Figure 6: Analytics Window
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4.2: Working of loT Device:
With load and No, load condition output. We test different of load like Laptop charger, Load bank,
LED Light etc. The test result of Laptop Charger is given in follow Figure 3.2.1 and 3.2.2.

4.2.1. Without load Result: The Display show the Value of Voltage and Frequency only because
there is no load connect in output so Current ampere is 0.00 and Power Factor is show 0.00.

Figure 7: Without Load Result

4.2.2. With load Result: After the Connecting Laptop Charger, the Variation between No load and
load condition in Current and Power Factor value is change.

Figure 8: With Load Result
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4.2.3 Observations:
Table 2: Observation Table

Sr. No Parameter Without Load With Load
1 Voltage (V) 251V 251V
2 Current (A) 0.00A 0.11A
3 Power Factor (PF) 0.00 0.47
4 Frequency (F) 50 HZ 50 HZ

V. CONCLUSION

The ElectroFix system efficiently incorporates loT technology from demand-based electrical services
with the real-time online energy consumption monitoring. The project comprehends an in-built
Mobile App for service booking, integrated with an Arduino and ESP8266 based loT hardware solution,
and thus resolving key issues of the classic electrical maintenance with slow reaction times, no
transparency and no energy analytics. You can monitor the voltage, current, power factor and
frequency in real time, and it allows you to manage and prevent energy consumption. In addition,
Firebase provides secure and effective data storage, enabling transparent communication between
hardware and mobile Ul. This two-in-one proposition delivers not only enhanced service-availability
but also energy efficiency and smarter electricity grid. In summary, ElectroFix is an innovative and
scalable contribution to electric service modernization.
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